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THE AUTOMOBILE CONGRESS AT PARIS. | the rest of the report is, of course, based upon experience to 6 kilos. per horse-power for engines of 8 to 10 horse. 
| with steam cars in France. M. Turgan, in fact, regrets | power; water-cooled motors of from 6 to 12 horse-power, 


No. I. 


Ar the first International Automobile Congress, which 
was-held in Paris in 1900, a committee was formed to 
carry out arrangements for a second congress, and it was 


understood at the time that these meetings were to take | ¢+ms who are taking up the construction of steam cars 


Since then the idea of holding | 


place in Paris annually. 
annual congresses has undergone a change, in the sense 
that they have been invested with a purely national 
character. In addition to these annual meetings, it was 
intended to hold an international congress every three 


years, but apparently, the organising committee is | 


not disposed to tie itself down to any fixed series of 


dates, but prefers to convene foreign delegates to these | 


periodical automobile gatherings whenever the moment 
seems favourable for profitable discussion, and when 


special attractions can be offered to the foreign visitors. | 
For this reason the Congress two weeks ago accepted an | 


invitation from the Italian Automobile Club to assemble 


in Milan in 1905, when an exhibition will be held on the | 


occasion of the opening of the Simplon Tunnel. The 


French Club itself had arranged a series of fétes in | 


honour of the visitors, but they had to be postponed on 
account of the casualties 
There were altogether three hundred adhesions to the 
Paris Congress, and of these fifty were members of 
foreign clubs. The Automobile Club of Great Britain 
and Ireland was represented by Professor Hele-Shaw, 
and Sir David Salomons was among the honorary 
presidents of the Congress. 

The business proceedings were spread over five sittings, 
each of an average of three hours, and as no less than 
sixty reports had to be disposed of in fifteen hours it was 
manifestly impossible to do justice to them all. In fact, it 
could not be said that any single question was thoroughly 
thrashed out during the discussions. The disadvantage of 
thus limiting the time of the Congress was so 
obvious that it has been decided at future gatherings 
to devote a full day to each section. The programme 
was divided into five sections as follows :—Steam and 
internal combustion engines, carburetters, ignition, and 
miscellaneous motors, electric motors, storage batteries, 
electrical transmissions, combinators, re-charging stations, 


and petrol-electric cars ; clutches, frames, axles, wheels, | 


and tires, brakes, steering gears, constructional details, 
lubrication, and carriage bodies; tractive effort, equip- 
ment of cars and passengers; exploitation and working 
cost, and international questions. The first section was 


presided over by M. Jeantaud, when the proceedings | 
were opened by the report of M. Turgan upon boilers | 
In summing up the progress in this | 
department of the industry during the past three years | 
M. Turgan is of the opinion thatin principle the automobile | 
generator is good, but the practical results are nothing | 
like so satisfactory as they might be, owing to the diffi- | 
culty, if not the impossibility, of keeping the fire clean | 
and preventing the bars from fouling. The quality of | 
the fuel—and the best is always the most economical—is | 
therefore one of the principal factors in the successful | 


and steam engines. 


working of a steam car. Another important require- 
ment is that the generator should not only be light, 
compact, and of relatively high capacity, but it should 
always maintain these qualities under every condition of 
running. The employment of liquid fuel is a great 
advantage in steam automobiles, but owing to the high 
duties on paraffin and petrol in France their use is not 


economical for the generation of steam, and besides this, | 
there are very few automobile steam boilers that can be | 


adapted for petroleum burners. M. Turgan is in favour 
of the compound engine except under certain con- 
ditions, such, for example, as on vehicles intended 
for colonial use where simplicity is an important 
matter, and they should be run up to 450 revolutions 
a minute. He thinks that the success of the steam 
turbine on boats points to their satisfactory application 
to road vehicles, but he admits that this is not likely to 
be done for a long while to come. On the whole, despite 
the difficulty of firing steam generators on automobiles, 
and maintaining them at a constant high efficiency, the 
only real objection to this class of vehicle is the neces- 
sity of frequently replenishing the water tank. On the 
light cars running at high speeds the condensation is 
fairly good, and some of them will run 200 miles and 
more without taking in water ; but with industrial cars the 
difficulty is almost insuperable, as the displacement of 
air is not sufficient to condense the steam to any appreci- 
able extent. What is particularly wanted, therefore, is a 
suitable condenser, either cooled by air or chemical or 
other means, and as the result of M. Turgan’s report the 
technical committee of the Automobile Club of France 
has decided to carry out trials and experiments in this 
direction. This question of returning the steam to the 
boiler in slow running vehicles is of general interest, but 


in the Paris-Madrid race. | 


| other side of the Channel, for while only a few makers 


are giving any attention to the matter in France, it is, he 
| Says, almost impossible to give a complete list of the 


in England. 

The discussion showed that a great change has come 
over the attitude of French motor car engineers towards 
the steam vehicle during the past three years. At the 
time of the last congress a large number of light 
American steam cars fired with petroleum spirit were 
| being imported, and the meeting was completely hostile 
| to the use of spirit for steam generators, with the result 
| that steam automobiles generally were regarded with a 
certain disfavour. The disappearance of the American 
cars and the success of the Serpollet and Chaboche 
| vehicles, which use paraffin burners, have once more 
| turned attention to the possibilities of steam, though the 
congress still seemed to be of the opinion that the steam 
touring car could not compete with the petrol vehicle in 
| its present form. M. Hospitalier remarked that steam 
| turbines were being used for the production of electricity, 
and he thought that in five or six years’ time they would 
entirely replace the piston engine, when the weight 
would be brought down to two or three kilos. per horse- 
power. He considered it advisable to develop the steam 
automobile on these lines. M. G. Forestier, Inspector- 
General of the Ponts et Chaussées, wanted to know how 
the speed would be controlled. M. Hospitalier replied 
that the energy would be stored in a battery to be drawn 
on as required for the propulsion of the vehicle. Thus 
the discussion veered round to the electric car generating 
its own energy. M. Turgan said that, unfortunately, Mr. 
Parsons would not make a turbine of Jess than 1000 
horse-power, because, below this, there was no advantage 
in weight over the piston engine. It would, he said, be a 
very long while before the turbine could be reduced to 
60 horse-power, when they would be able to think of 
using it for road vehicles. 

In 1900 it would almost have been accounted a heresy 
to regard the internal combustion engine as an explosion 
motor. The researches of M. Petréano and others had 
tended to show that the heat was propagated through the 
mass in an appreciable lapse of time. There was con- 
sequently a rapid combustion and expansion of the gas. 
The idea of combustion was based upon the fact that 
the gas burns with a flame, as can be readily observed by 
a leaky joint in the cylinder head. This theory was 
controverted at the congress by M. F. Gaillardet in his 
report on petrol motors. He bases his conclusions on 
experiments with different forms of cylinder heads, 
and finds that the head which concentrates the gas 
over the piston, and thus brings the molecules closer 
together, gives the best results. The value of high com- 
pressions has, of course, long been recognised, but this 
was not held to controvert the theory of rapid combus- 
tion ; it certainly made the combustion still more rapid, 
and brought it nearer to the action of a true explosion 
motor, that is to say, one in which the combustion would 
be as rapid asin a gun. M. Gaillardet therefore regards 
the petrol motor as an explosion engine, and compares 
the sudden dilation of gas molecules to the simultaneous 
action of an infinity of small springs in the space above 
the piston. Nevertheless, though there is an advantage 
in concentrating the charge over the piston, it is advisable 
to place the valve in a small explosion chamber to protect 
it from the oil, and the whole of the heat produced by the 
combustion. M. Gaillardet goes extensively into the 
forms and dimensions of valves, and the metals of which 
they should be made, as well as the construction of the 
cylinders, and their bore and stroke. He considers that 
a relatively long stroke and high lineal speed are an 
advantage in automobile motors. The fly-wheel should 
be considered as capable of giving up, during a certain 
time, some of the energy stored up in it, and for this 
reason its capacity ought to be calculated according to the 
weight of the vehicle and load per horse-power, and the 
gear used. “If,” he says, “when starting with 100 kilos. 
per horse-power, with a gear representing 12 kiloms. 
an hour, the force necessary to overcome inertia equals 
four times the force of the motor during a quarter of a 
second, it is evident that for a carriage in which the motor 
is only loaded with 25 kilos. per horse-power, or 4 horse- 
power per 100 kilos., the force will not exceed the power 
developed by the motor, in which event the energy stored 
up in the fly-wheel will not be utilised.” In concluding 
his long report, M. Gaillardet refers to the progress 
realised in reducing the weight of motors, and gives the 
following figures concerning the latest types of engines :— 
In air-cooled engines for motor cycles, the weight per 
horse-power is 10 kilos. for motors of 1} to 3 horse- 
power ; in motors on racing bicycles the weight is reduced 








| that so little progress should have been made ou the | running at more than a thousand revolutions, weigh 8 to 


10 kilos. per horse-power; engines of from 8 to 20 horse- 
power running at less than a thousand revolutions, weigh 
between 10 to 13 kilos. per horse-power, whatever may be 
the number of the cylinders, while in the racing cars of 
more than 30 horse-power the weight is reduced to 4 
and 5 kilos. per horse-power. 

Some of M. Gaillardet’s ideas came in for criticism, 
especially the part played by the fiy-wheel, in allowing 
of a utilisation of stored-up energy to overcome inertia, 
though it was evident from the discussion that some of 
the members did not quite grasp the principle advanced. 
M. Forestier pointed out that since the introduction of 
the Diesel engine certain makers had gone back on their 
previous belief that the combustion should be as rapid 
as possible, and were directing research towards the slow 
combustion engine ; it was very desirable that the ques- 
tion of slow or rapid combustion for automobile motors 
should be settled once and for all, so that inventors 
should be guided in their experiments. Nor could the 
Congress come to an opinion concerning the relative 
advantage of long and short strokes and slow and fast 
running, M. Max Richard declaring that makers differed 
considerably upon these points, as on many others. 
M. Bocandé, for example, asked if any one could tell 
him the relations between the lineal piston speed and 
the power of the engine. M. Mors said that this 
depended upon the ignition. M. Léon Bollée declared 
that he had made engines of all speeds and all sizes, and 
they had never agreed. He did not think the maximum 
motor couple could be attained at extremely high speeds, 
and both he and M. Brillié concurred in the opinion that 
it was constant up to 900 revolutions and then fell. 
M. Max Richard said that in the Renault motor the 
power was proportionate to the speed up to 1800 revolu- 
tions, and he thought there was an advantage in increas- 
ing the speed, but this did not appear to be the opinion 
of the Congress generally. M. Forestier believed that 
the matter depended Jargely upon the quality of the gas 
mixture. M. Bollée remarked that he had got different 
results with different mixtures, except when using 
mixtures of one and nine and one and sixteen, when the 
results were identical, and he could only explain this on 
the assumption that one was an explosion and the other 
a combustion mixture. Between the two he got prac- 
tically nothing. An explanation advanced by M. Gagnier 
was that probably there would be two points in the scale 
of mixture at which the most explosive power would be 
reached. M. Bollée said that the mixture had to vary 
with the method of ignition, it was not the same with the 
magneto as with the secondary battery. 

M. F. Drouin presented a report upon the progress 
accomplished in the petrol engine since 1900, and after 
examining the various features of motor construction he 
concluded that as regards efficiency and regularity of 
running no appreciable advance had been made, that the 
power had been increased from 25 to 100 horse-power 
with a weight of 250 kilos. and 360 kilos. respectively, 
representing a reduction of from 10 kilos. to 3°6 kilos. per 
horse-power, that the progress in the way of elasticity 
was considerable, and that the constructive details had 
been greatly improved. The question of automatic and 
mechanically operated inlet valves was treated by M. 
Lumet, who advocated the use of strong springs on auto- 
matic valves. The advantage of strong springs is that 
the opening of the valve is slightly retarded, when what 
remains of the burnt gases have expanded to about 
atmospheric pressure. Consequently, with the openin 
of the valve the cylinder receives a complete charge, an 
it closes rapidly before the piston begins on the com- 
pression stroke. M. Lumet does not think that there is 
much to be gained by the use of mechanically-operated 
inlet valves, except it may be on motors of more than 
20 horse-power, and he urges that an objection against 
them is their complication. During the discussion 
M. Lumet said that he attributed the increased power 
with the use of stronger springs to a higher compression 
and a larger charge. His doubtful opinion of the mecha- 
nically-operated inlet valve aroused a good deal of objec- 
tion, it being urged that the alleged increased complication 
and added cost were perfectly insignificant in an auto- 
mobile; while M. Huiller said that an advantage of 
mechanically-operated inlet valves was their interchange- 
ability, so that they could be replaced on the road by any 
tourist. The President asked why the mechanically- 
operated inlet valves on the Mors cars running in the 
Paris- Madrid race had been replaced by automatic valves, 
to which question M. Mors replied in a stage whisper 
that these latter gave more power. M. Bollée said he 
did not think that more power was obtained by the use 
of mechanically-operated valves, but he, nevertheless, 
thought that it was the valve of the future. It certainly 





° 
—_ 


THE ENGINEER 


JULY 8, 1903 








caused some perturbation in the carburetter, which 
matter was not sufficiently studied by makers, and this 
was the reason why so many experiments with mechani- 
cally-operated inlet valves had failed. 

In his report upon carburetters, M. Lumet described 
the various leading systems, as well as a new ‘“ compen- 
sating” carburetter invented by MM. Grouvelle et 
Arquembourg. The discussion turned mainly upon the 
position to be occupied by the carburetter, whether it 
should be close to the engine or as far from it as possible. 
M. Longuemare said that there was an advantage in 
thoroughly mixing the gas before entering the cylinder. 
At the same time the pipes should not be too long, for 
fear of condensation during cold weather, nor should the 
carburetter be too close to the motor, because in that 
case the gases would enter the cylinder warm. M. Pollak, 
of Vienna, remarked that experiments carried out with a 
motor, in which a port had been cut in the cylinder, and 
closed with glass for observation, showed that with the 
surface carburetter the flame was blue, and with the spray 
carburetter it was red, thus proving that in the former 
case the gases were better consumed. 

M. Lumet also dealt with ignition when he gave results 
of a number of experiments showing that the best results 
are obtained with a comparatively high-tension current. 
Herr Pollak thought that this was the moment to discuss 
whether the motor was an explosion or a rapid combus- 
tion engine. In some experiments he had carried out he 
took two plugs and cut one to a point and used the other 
in its ordinary form; in the former case the engine did 
not run at all, but with the ordinary plug it developed its 
fall power. From this he concluded that the motor was 
an explosion engine. M. Arnaux and M. Brasier dealt with 
eleciric and magneto ignitions from different points of view, 
but no new light was thrown on the matier, and opinion is 
still divided upon the respective merits of these systems. 
As regards radiators nothing new is advanced in the 
reports of MM. Grouvelle and Arquembourg and M. 
Loyal, the French makers still objecting to the “ honey- 
comb” form of radiator, on the ground that itis very 
susceptible to leakage, and that, moreover, by keeping the 
temperature at too low a level it diminishes the efficiency 
of the engine. M. Forestier remarked that some experi- 
ments had been carried out at the laboratory of the 
Automobile Club de France, showing that more power 
was got out of the engine by introducing the water at the 
top of the cylinder than at the bottom, this of course 
being explained by the fact that the valves, which most 
need cooling, get an active circulation of cold water. 
Miscellaneous motors was the subject of a report by M. 
Gerard-Lavergne, who thought that a good deal would be 
done in the future in the application of the Diesel engine 
to road vehicles; but he put inventors on their guard 
against wasting time upon experiments with compressed 
gas, liquid air, carbonic acid, ether, acetylene, and other 
similar motors, which had no chance of being successfully 
employed upon automobiles, 








PROGRESS OF WARSHIPS AND MACHI- 
NERY BUILDING IN ENGLAND. 


ALTHOUGH it is now some six months since, in an 
article under the above heading, we reported the rumour 
that a new type of battleship, larger and more powerful, 
&e., than anything yet attempted, was to be added to the 
British Navy, it is only now that we have it on fairly 
sound authority that tenders for such a vessel are to be 
asked for, but it will, we fear, be some months yet before 
the contract for such a vessel is placed. 

Following, however, our practice for the past few 
years of giving, at a stated interval, our interested naval 
readers a résumé of the progress made in warship and 
machinery building in England, we are again able, 
through the courtesy of the private firms engaged in that 
work, to record what has been accomplished in their ship- 
yards and engine-works in the past half year ending with 
the 30th June. From sources independent of naval 
authority we are also able to record briefly the similar 
work effected within the same time in the Royal dock- 
yards of the country. 

Giving, as is our wont, these last-mentioned establish- 
ments priority of place in our record, we first note that 
since December 26th, 1902, the date of our last report, 
the armoured cruiser Suffolk, built at Portsmouth, was 
the first warship launched from a Royal dockyard this 
year, the event having taken place on January 15th, she 
having been nearly two years building. On February 9th 
@ commencement was made at Portsmouth with the 
battleship New Zealand, and on the 11th of the same 
month with the armoured cruiser Duke of Edinburgh, at 
Pembroke. The battleship is to be of the King 
Edward VII. class, and the cruiser a typical ship of 
a new class. 

The vessels reported as still “ building ” are the King 
Edward VII. battleship, at Devonport, and the armoured 
cruiser Devonshire, at Chatham. A new cruiser of the 
Duke of Edinburgh class, as yet unnamed, but suggested 
to be called the Duke of York, is to be laid down at 
Pembroke shortly. 

The warships in dockyard “ completing ” stage are the 
same as reported in our impression of December 26th, 
1902, with the exception of the battleship Venerable and 
the cruiser Bacchante at Chatham. The Essexarmoured 
cruiser is still running her trials at intervals, as up to the 
present they have not been quite successful. The 
sloops Cadmus and Clio—built at Sheerness——are also in 
the “completing” stage, the engines of the former 
having been made in the dockyard. 

Turning now to the progress made in private shipyards 
and works in England, in warships and their machinery 
during the past six months we have the following to 
record. 

At Sir W. G. Armstrong, Whitworth and Co.'s ship- 
yard at Elswick, the armoured cruiser Lancaster, built 
by the firm, is now practically complete, and will early 





next month go to Chatham to be docked, and will then 
proceed on her trials. Great progress has been made 
with the first-class cruiser Hampshire, and she will be 
ready for launching at an early date, a fair amount of her 
armour plating being ready to be placed. The steel work 
of the third-class cruiser Amethyst is now well advanced, 
and the vessel should be ready to take the water in the 
autumn. <A start has been made with the building of 
the Adventure, one of the new type of “ Fleet Scouts.” 
All the above-mentioned vessels are for the British 
Government, and, with the exception of the Scout, their 
particulars as to dimensions, &c., have been previously 
given. Of foreign warships under construction in the 
Elswick shipyard the Chilian battleship Constitucion, of 
11,800 tons displacement, has been launched, her armour 
is in place, and machinery now on board, and the vessel 
is rapidly approaching completion. The hull of the 
cruiser Hamidieh, for the Turkish navy, of 4000 tons dis- 
placement, is well advanced, the vessel being plated up 
to the protective deck. 

The progress of work at Hawthorn, Leslie and Co.’s 
yard at Hebburn and works at St. Peter’s has been as 
follows:—The trials of the machinery of the cruiser 
Kent, built at Portsmouth, have been most satisfactory, 
and the vessel has been taken over by the Admiralty. 
The armoured cruiser poncertbbigr 4 at Elswick—is 
now ready for her machinery, the trials of which will 
take place during the next few weeks. The propelling 
machinery of the cruiser Cornwall, built at Pembroke, is 
now all on board the vessel, and the trials will take place 
in a few months. The machinery for the cruiser Hamp- 
shire is being erected in the shops at St. Peter’s, and the 
boilers—which are partly cylindrical and partly of the 
Yarrow type—are well advanced, and the vessel will 
probably be Jaunched in the autumn. The foregoing 
vessels are all of the County class, fitted with machinery 
of 22,000 indicated horse-power. The earlier vessels of 
this class have been rather short of speed, but new pro- 
pellers are being fitted with increased blade surface, 
resulting in bringing up the speed to much more than the 
legendary 23 knots. The machinery for the first-class 
ciuiser Duke of Edinburgh, building at Pembroke, is still 
in the early stages in the shops. The boilers will be a 
combination of cylindrical and Babcock and Wilcox 
water-tube. 

The propelling engines of the Adventure, the new Fleet 
scout, of 16,000 indicated horse-power, and of a special 
six-cylinder design, lately patented by Messrs. Marshall 
and Allan, are now being commenced at the St. Peter's 
works, the boilers for supplying them with steam being 
of the modified Yarrow type. The engines of the Hamidieh 
cruiser—building at Elswick—of 12,500 indicated horse- 
power, with cylindrical boilers, are also in hand at 
St. Peter’s. There are also in progress for the Admiralty 
by the firm the three destroyers, the Derwent, Waveney, 
and Eden, the first mentioned being ready for her trial 
to take place in a few days; the second to be ready about 
the end of July. The Eden, which is building to the 
order of the Parsons Marine Steam Turbine Company 
for the Admiralty, is about as forward as the Waveney. 
The boilers for this vessel, as well as those for the third- 
class cruiser Amethyst—building at Elswick—which is to 
be fitted with turbine machinery, and for the destroyer 
Eden, with a large number of others constructed at St. 
Peter's, are to be of the modified Yarrow type, but built 
to Hawthorn, Leslie’s own design. 

The destroyer Velox, built and engined by the Parsons 
Marine Steam Turbine Company at Wallsend, and 
recently purchased by the British Government, having 
gone through all her trials, which included one of twenty- 
four hours at 13, and one of the same time at 18 knots, 
is now being completed for survey. She is of the same 
dimensions as the Viper, viz., 210ft. long, 21ft. beam, 
and 12ft. 6in. deep. The turbine machinery for the 
destroyer Eden, built by the Parsons Turbine Company, 
is now being fitted to that vessel,and will be ready for 
trial in the course of a few weeks. The Eden is 220ft. 
long and 23ft. 6in. beam, and has three turbines, one 
high and two low-pressure, each of which drives a shaft 
with propellers on each. Inside the exhaust casing of 
each of the low-pressure turbines a reversing turbine is 
fitted. In addition to the main propelling machinery, 
two auxiliary cruising turbines are fitted for obtaining 
good economy when cruising at comparatively low speeds 
and powers. Turbine machinery is also being constructed 
by the Parsons Turbine Company for the third-class 
cruiser Amethyst, which will shortly be ready for fitting 
on board the vessel. 

Palmer’s Shipbuilding Company at Jarrow during the 
past half-year has been busy upon extensive repairs to 
the battleship Howe, which will be delivered over shortly 
to the Admiralty authorities. The firm has Jaunched 
three of the five destroyers in hand for the Government, 
two of which have had a preliminary trial. The third- 
class cruiser Sapphire, also being built for the Admiralty, 
is on the stocks. 

As there is no shipyard on the Humber now doing 
warship work, there is nothing to note until the river 
Thames is reached, where we find that the battleships 
Albemarle (built at Chatham, engined by the Thames 
Ironworks Company), and the Cornwallis, both built and 
engined by that company, went through their steam 
trials very satisfactorily ; a mean speed of 18-6 and 18-9 
knots respectively being attained by them’ on the full 
power eight-hour trials; those of the Cornwallis being 
specially good, as she went through them without a hitch, 
she being the only vessel of her class that has done so. 
The machinery of the first-class cruiser Devonshire— 
building at Chatham—is now well forward in the com- 
pany’s shops at Greenwich, the erection of the 
starboard engines having commenced. The overhaul 
and repair of the third-class cruiser Colossus has 
been completed, and she has passed through her 
steam trials very satisfactorily. The cruiser Crescent 
is now in the company’s drydock, and is to undergo a 
general refit. Early this year the Admiralty placed the 
order for the building of the first-class cruiser Black 





Prince with the Thames Ironworks Company. This 
vessel is to be 480ft. long between perpendiculars, 
73ft. 6in. beam, and 18,550 tons displacement, and she 
will be fitted by her builders with twin-screw propelling 
machinery of 23,500 indicated horse-power. She will, 
we believe, be the first English warship to be completed 
ready for commission at these works. This departure in 
warship construction is, no doubt, a move in the right 
direction, as it relieves the water space at the Royal 
dockyards, and the dockyard hands, and ensures the 
getting of the ship more quickly in commission. 

After considerable delay a commencement has been 
made with the Black Prince, at Blackwall, 350 tons only 
having been worked into the vessel. The delay is, how. 
ever, to be put to the account of the new system lately 
introduced by the Admiralty of endeavouring to 
standardise the engines, fittings, &c., of vessels of the 
same class, so that they can be interchangeable. 
Hitherto the parts of warship engines, although of the 
same class and design, have not been so. In future the 
engines of sister ships are to be standardised, so that in 
case of accident abroad, parts that could be spared from 
one ship could be used on any other of the same class. All 
the parts of an engine—or special gear, as the principle 
is to be applied to steering gear, kc.—are to be numbered, 
and it will then only be necessary to send that number 
to the firm supplying the engines, &c., when, if not in 
stock, it can at once be putin hand. The details are 
being prepared at the Thames Ironworks, where the 
Black Prince is building, as in all cases the manufacture 
will be carried out by the builders of the several ships 
and engines, so as to ensure uniformity. 

Humphrys, Tennant and Co., atthe Deptford Pier engine 
and boiler works, are making good progress with the 
engines and boilers of the armoured cruisers Berwick and 
Suffolk, those for the latter being now fitted on board at 
Portsmouth; the particulars of them were given in our 
last report. The machinery for the battleship New 
Zealand—building at Portsmouth, is now well forward, 
while that for the Chilian battleship Constitucion, build- 
ing at Elswick, is in place on board. A large number of 
Niclausse water-tube boilers for other warships is in 
various stages of progress in the Deptford Pier boiler shops. 

Yarrow and Co., at their new works at Poplar, have 
completed the fifteen water-tube boilers for the two 
Chilian battleships Constitucion and Libertad, and have 
in hand the four 25}-knot destroyers, the Usk, Ribble, 
Trent, and Welland, for the British Government, each of 
which is 225ft. long and 23ft. 6in. beam, and fitted with 
two sets of four-cylinder triple-expansion engines of 75(0 
indicated horse-power, supplied with steam by four 
Yarrow water-tube boilers. There is also in hand at the 
Yarrow shipyard a shallow-draught twin-screw steamer for 
the Japanese Government, 160ft. long and 24ft. 6in. 
beam, to be constructed in floatable sections. 

Thornycroft and Co., at Chiswick, have launched, and 
are about to deliver over to the Admiralty, the last of 
the five 166ft. torpedo boats, referred to in our last 
report. The steam lifeboat, built to the order of the 
Crown Agents for the Colonies, has been completed, and 
shipped to the Mauritius, having proved at hertrials, which 
were very satisfactory, the great efficiency of her builders’ 
system of fitting screws in a tunnel. The Kennet and 
Jed destroyers for the British Navy are well in hand, 
and owing to the highly satisfactory results obtained from 
the Thornycroft petrol motor, one of which, of 20 horse- 
power, has recently been fitted in a launch for his 
Majesty the King, that department of the Chiswick works 
has been very busy fitting several high-speed launches 
with this type of motor. There is also in hand at the 
shipyard at Chiswick a shallow-draught twin-screw turbine 
gunboat for the Japanese Government, similar to the 
Woodcock and Woodlark of the British Navy, two vessels 
which done considerable service on the Yangste-Kiang. 

At Laird Brothers’ works at Birkenhead, the battleship 
Montagu, engined by the firm, has completed her trials ; 
three of the new 25}-knot torpedo boat destroyers, the 
Foyle, Itchen, and Arun--building for the Admiralty 
—have been launched, and the first two are now running 
their trials. The fourth vessel of the class, to be named 
the Blackwater, now in hand, is just ready for launching. 
The third-class cruiser Topaze, now building, will be 
launched in the course of a few weeks, while a sister 
ship, the Diamond, now on the stocks, is plated. Torpedo 
boats, Nos. 52, 53, and 55, have been refitted, and 
returned to Devonport Dockyard, and the destroyer 
Lynx has also received a general overhaul and been 
returned. The repair ship Hecla has hada large amount 
of work done on her hull and machinery, and is now 
ready for commission. New machinery is in course of 
construction for the torpedo gunboat Halcyon, and the 
vessel is now at the Birkenhead works for overhaul of 
hull and fittings. 








ANDREW PavL.—The death is announced as having taken place 
at Glasgow, on the 24th inst., of Mr. Andrew Paul, head of the 
well-known firm of Matthew Paul and Co., Limited, Levenford 
Engine and Boiler Works, Dumbarton. He had been in declining 
health for some time, and was in his sixty-ninth year. He suc- 
ceeded to the Levenford Works, which are noted for high-speed 
engines, pumps, fans, &c., on the death, about ten or twelve years 
ago, of his father, Mr. Matthew Paul, and shortly thereafter 
assumed as partners his two sons, Mr. Matthew and Mr. Harry 
Paul, whose training as engineers in both the scientific and 
practical sides of the busiaess has been such as to secure a main- 
tenance of the firm’s repute for engineering specialities. Mr. 
Andrew Paul was predeceased by his wife quite recently. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer lieutenants: W. H. 
Beckett, to the President, for service at Admiralty as Engineer 
Inspector; H. Bone, to the Vivid, as First Assistant to Chief 
Inspector at Devonport Yard, to date July 1st; W. C. Sanders, to 
the Audacious, for the Cheerful ; T, H. Tarne, to the Audacious, 
for the Avon on Commissioning. Engineer sub-lieutenants: J. F. 
Bell, to the Pembroke, for the Champion, to date June 17th; 
H. H. Huxham, to the Formidable; W. J. Mitchell, to the 
Venerable, to date July Ist. Artificer engineers: J. W. Farrow, 
to the Pembroke, for the Swordfish ; A. T. Lloyd, tothe Pembroke, 
for the Snapper, undated; J. Davidson, to the Tamar, for the 
Handy, to date June 30th, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING CONFERENCE, 1903. 
SECTION VI. 

As announced in our last issue, this Section met on 
Thursday, the middle day of the Conference, in the 
Council Chamber of the Guildhall at Westminster. The 
first paper taken was by Mr. G. T. Beilby on 


“SmMoKE ABATEMENT.’’* 


Not only are power gas and the large gas engine on their trial, 
but the replacement of coal-firing by gas-firing is in the same 
position. From results which are in my possession it seems not 
improbable that the economical firing of steam boilers with washed 
gas will be firmly established during the present year. The use of 
washed gas in iron and steel-making is also receiving the most care- 
ful attention, and the results of large installations for this purpose 
will soon be available. 

The amount of coal which is involved in these departments of 
consumption is between 80 million and 100 million tons per annum, 
and it is estimated that one-third of this may be saved if the new 
departures are even moderately successful. When it is added that 
these new developments, without exception, involve the absolutely 
‘smokeless consumption of coal, it becomes evident that the time is 
near when the nation, if it chooses, may abolish industrial smoke. 

The problem of domestic smoke is in a less hopeful position. 

The consumption of coal in domestic fires is about 86 raillion tons 
perannum. This huge consumption is so completely spread over 
the whole nation that it may safely be said that there is not one 
individual in the population of 40 millions who is not directly 
interested in it. It is this fact which makes the domestic problem 
in many respects harder to solve than the industria]. To the 
manufacturer we can hold out as an inducement to make an end 
of his smoke the hope of a handsome premium in the shape of 
savings on his bill for fuel and power; but for the householder 
there is no such premium. 
_ If the direct inducement for the householder to abolish his smoke 
is insufficient to overcome his inertia and conservatism, it is clear 
that pressure must in some way be applied from outside. The 
following are three ways in which this might be done :—By a great 
and permanent rise in the price of coal ; by prosecution and fining ; 
and by the imposition of a tax on the burning of smoke-producing 
fuels. As to the first, there is no likelihood that the price of coal 
will rise to a point which would compel the householder radically 
to alter the whole practice of domestic heating ; it may therefore 
be dismissed without consideration. For the second method, that 
of legal conviction, there is little that is favourable to be said. 

We are driven, therefore, to the third means of applying the 
necessary pressure, namely, the imposition of a tax on the con- 
sumption of smoke-producing fuels. I venture to suggest that a 
chimney tax might be so applied as to stimulate and encourage 
the widest and most radical improvement in domestic heating. 
Tax every chimney which is sufficiently wide to vent the products 
from the burning of raw coal, and leave free all those which are too 
small to do this. This would at once place a premium on the use 
of smokeless fuel, as gas and coke can be satisfactorily burnt with 
very narrow chimneys. The production of these forms of fuel 
would be enormously stimulated, and the devising of appliances 
for their combustion would be encouraged. The architect and the 
engineer would have a new and fruitful field for their ingenuity 
and skill, and their trained efforts would in a short time greatly 
advance our practical knowledge of the subject. 

The discussion which followed added nothing towards 
the permanent solution of this important question. 
Nothing that was brought forward had not been sug- 
gested before. The remark of one of the members, that 
he had come hoping to hear something which would be 
of practical value and had been disappointed, may be 
taken as indicative of the whole discussion. 

Professor Lupton was the first speaker, and he, after 
explaining that in an ordinary dwelling house some 7s. 
in the pound per annum on the rental was spent in 
clearing away the effects of, and renewing decorations, 
&c., ruined by the use of smoky coal, complained that 
there was not enough community of action. He further 
thought that some plan might be devised whereby people 
who did not have smoky chimneys might receive a kind 
of bonus, in addition to the fining of those who were 
guilty of letting black smoke escape in large quantities. 
He instanced, in this connection, the system pursued in 
the case of drivers of locomotives. The whole question 
of doing away with smoke was one of pounds, shillings, 
and pence. Something could not be got for nothing, and 
since the consumption of smoke meant an expendi- 
ture which the small manufacturing firms probably 
would not be able to bear, he suggested that in such 
cases these should be assisted from the public purse. 
There should be fines for every case of smoke emis- 
sion, and all chimneys should be under inspection. As 
to the smoke from factories, this, in his opinion, might 
be entirely done away with by the use of producer gas, 
and as to fires in houses, coke might be employed, but in 
this case there was the possibility of the air being vitiated 
by carbon monoxide. 

Dr. H. Des Voeux, after remarking on the wonderful 
effects wrought by fines in cases of works where improve- 
ment had been declared to be impossible, went on to say 
that household smoke had practically two sources : (1) 
from the kitchen, and (2) from the living rooms. In the 
first instance, the fires were generally in use all the year 
round, which was not the case in the second class. He 
advocated the more extended use of gas for cooking and 
water warming, the expenditure in his own house in con- 
nection with the latter item being some 1s. 6d. a week— 
gas being exclusively used. He further recommended 
the employment in sitting-rooms of grates constructed to 
produce the least smoke. 

Mr. Cookson, adverting to the remarks of Professor 
Lupton, said that he did not think that coke was more 
dangerous to use in living rooms than coal. In his own 
house he used nothing else but coke, and he had never 
had any trouble with foul gases. 

Mr. Simmance said that he used gas fires in his house, 
all the stoking necessary having been done at the gas 
works. Good stoking had a very large bearing on the 
amount of smoke produced, and he thought that Mr. 
Beilby had hardly laid enough stress on this portion of 
the subject. Mr. Simmance also agreed with Dr. Des 
Voeux as to the possibility of economically heating the 
water used in houses. Mr. Hawksley, who spoke later 
on, testified to having used gas fires in his house for over 
twelve years without any ill-effects. 

Mr. W. Read raised a question which was much to the 
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point. He urged that if everyone used coke the price of 
that article would at once go up—possibly to a prohibitive 
figure. He agreed that it was purely a matter of relative 
price which should be used, though he for his part con- 
sidered that gas was the proper medium to employ. In 
any case, however, the whole matter was of paramount 
importance, particularly having regard to the blackening 
of building fronts. 

It was Mr. Benson, the next speaker, who had come to 
be taught and had learnt nothing. Where he lived, he 
said, there were but few factories. Coke was hard to 
obtain and cost 17s. a ton, whereas coal for manufactur- 
ing could be got for 11s. per ton. The local authorities 
refused to allow him to install a gas plant of his own, 
and would not themselves erect producer gas works for 
public supply, offering instead illuminating gas, the price 
of which, of course, rendered its use impossible. 

Mr. Beilby, replying to the discussion, said that 
when public opinion was sufficiently against the emission 
of smoke from chimneys, engineers would find a way to 
prevent it. People must be roused from their apathy 
before this state of affairs would be reached, and the thing 
to do was to make the public see the matter in the proper 
light. He himself inclined to the idea that the cure of the 
smoke evil would be found in producer gas or in coke. 

The second paper taken was by Dr. 8S. Rideal, on 


“Coat Gas STANDARDS.” 


The economic value of a gas supply depends upon its pressure 
and its suitability for public or private use. Under a properly 
adjusted sliding scale the interests of the consumer and the pro- 
ducer are identical. In England parliamentary restrictions and 
the patent monopoly in the case of incandescent mantles have 
retarded the development which has taken place elsewhere. In 
London, from 1876 to 1900, the three companies under the Gas 
Referees were stereotyped as to pressure, quality, and purity, with 
the result that the consumer paid 50 per cent. more on the north 
than on the south of the Thames. This difference is considerable 
when one considers the cost of the gaseous fuel of a power station 
for the electric lighting of the Embankment at the two ends of 
Hungerford Bridge. 

In 1900 the South Metropolitan Gas Company obtained parlia- 
mentary sanction to reduce the illuminating power from 16 candles 
to 14 candles, followed by the Commercial Gas Company in 1902 
obtaining a similar reduction on paper, but which in practice 
results in London at the present time being supplied with gas of 
three different qualities with regard to luminosity. As the illu- 
minating power, when tested by a given standard Argand burner, 
depends on the ratio of the air supply to the combustibles in the 
gas, it is obvious that alterations in quality involve the readjust- 
ment of this ratio. Standard burners for 14-candle gas have been 
designed for use outside the metropolis in some cases, but it seems 
unwise at the present time to multiply standards indefinitely, 
especially as during the present session the Crystal Palace Gas 
Company have made another departure in seeking a further reduc- 
tion to 13 candle-power. Plymouth has likewise obtained a reduction 
of 1 candle—from 15 to 14—without any lowering of initial price, 
which means, in other words, that in this case Parliament attached 
no monetary significance to the illuminating value. 

The dearness of cannel and the lack of carrying power of poor 
gas enriched with volatile hydro-carbon vapours made it appear 
obvious that the game was not worth the candle, and helped to 
dispel the exaggerated idea of the importance of high candle- 
power gas. It is probable that these methods of adulteration will 
soon disappear. The parliamentary return of gas undertakings, 
issued in August, 1902, shows that at present 55 out of 252 local 
authorities, and 86 out of 487 companies, use enrichers mainly for 
carburetted water gas, employing annually nearly 40,000,000 
gallons of benzoles and petroleum oils, many of which add consider- 
ably to the sulphur impurity. As the illuminating value is a 
meaningless expression apart from a burner, so also enrichment 
has no economic advantages when gas is used for power or incan- 
descent lighting. There can be no direct relation between the 
illumination given by gas in a particular burner and its calorific 
value, but in general it may be said that enrichment for flat-tlame 
burners gives the maximum amount of heat for the least amount 
of light, so that even at the present time a calorific value assigned 
to a gas supply would give a more certain figure for fixing its com- 
mercial value than the official method. 

A lowering in carbon density diminishes the illuminating value 
to a greater extent than the calorific value. The increase in volume 
required to ensure an identical amount of heat with a low-grade 
gas does not consequently involve a greater pollution of the air, 
and as in all cases flueless heating is to be deprecated, the change 
to a low-grade heating gas gives no practical disadvantage to the 
consumer. It is a strange coincidence that in Paris at the present 
time, after an undisturbed monopoly of fifty years, the gas supply 
is now under review, and that the advisers to the municipality 
there are attaching no importance whatever to the illuminating 
value, nor to the presence of sulphur compounds, other than sul- 
phuretted hydrogen in the gas. I think I am right in asserting 
that any restrictions imposed will be in the direction of limiting 
the carbon monoxide and in ensuring a minimum calorific value. 
As a further illustration the Caterham and District Gas Act, 1902, 
may be cited, in which the company are authorised to manufacture 
and supply gas for light, heat power, and any purpose for which 
gas may be applicable within the limits of the Act, and may make 
a “power gas” capable of being used for purposes of motive power, 
incandescent lighting, and heating, which need not be of any illu- 
minating quality, but which it is unlawful for the company at any 
time to supply with a content of more than 14 per cent. of carbon 
monoxide or not possessing a distinctive and readily perceptible 
smell, The non-removal of sulphuretted hydrogen and sulphur 
compounds would conduce to this latter requirement. 

Out of 692 undertakings which have been sanctioned since 1860, 
when the sulphur clauses were introduced, only 51 have any 
sulphur restrictions, and in 21 no tests are made. There are 
no instances of sulphur clauses being recently imposed, but several 
of their being repealed within the last few years, ¢.g., Birmingham, 
Barnstaple, Hebden Bridge, Loughborough, Todmorden, Walton- 
on-Thames, and this year the Crystal Palace Gas Company’s 
Repealing Bill has passed the Commons Committee. 

As lime only arrests 2 or 3 per cent. more of the total sulphur 
than oxide of iron, the disadvantages and costs attending its use 
more than outweigh any possible theoretical benefit accruing to 
the consumer by the retention of this small amount of extra sul- 
phur. In London alone, J calculated that more than one thousand 
times as much sulphur is contributed to the air by the coal con- 
sumed as by the gas supplied, and that the sulphur impurity 
developed from illuminating petroleum in London at the present 
time is practically equal to that derived from coal gas. 

The removal of naphthalene, although not demanded by legisla- 
tion, seems to have far greater advantage for the consumer, as its 
absence ensures more constant pressure and quality. 

Improvements in utilising a 10-candle gas under a higher pres- 
sure may certainly be looked forward to in the near future, so that 
with decrease of illuminating value increase in pressure may be 
demanded by the public. A greater rate of flow in gas-tight dis- 
tributing mains should effect an economy in the cost of distribution, 
as the necessity for larger mains would be postponed. 


The paper was well calculated to provoke a discussion, 
and it did so. Its title was certainly misleading, and 
more than one member said as much. 





Mr. Trewby, who spoke first, took exception to the 
author’s statement that gas on the north side of the 
Thames was 50 per cent. dearer than on the south. He 
worked it out at 18 per cent. He also denied that there 
were three qualities of gas supplied in London—there 
were only two, i.e., 16 and 14 candle-power, and he him. 
self did not see what was to be gained by using 14 candle- 
power gas. He did not agree that enrichment of gas was 
without value. 

Mr. Hunt deprecated the multiplication of standards, 
and said that what was wanted was the cheapening of 
the production—and, hence, the selling price—of gas 
without lowering its heating power. 

Another speaker who followed advocated the use of 
higher standard gas. 

Mr. Hunter, on the other hand, said that as a com- 
paratively poor gas would burn so much better in a good 
modern burner than rich gas would in a bad burner, it 
was a needless extravagance to doctor poor gas so as to 
make it burn well in a bad burner. 

Mr. Abady, the next speaker, agreed with the author 
that heating value and not candle-power should be taken 
as the proper basis on which to judge of a gas. 

Mr. E. Jones was directly opposed to Mr. Trewby as to 
the relative values of 16 and 14 candle-power gas. He 
could not see, he said, what the consumer would gain by 
using 16 candle-power gas, but there were a uumber of 
advantages to be reaped from the use of gas of 14 candle- 
power, chief among these being the facts that coal which 
was obtainable cheaply and in large quantity, but which 
was entirely unsuitable for the production of 16 candle- 
power gas, could be employed to make the gas of the 
lower candle-power. What he did consider would be an 
advantage to the consumer would be the raising of the 
pressure of supply, if this were possible. 

Mr. Simmance spoke of the unreliability of the Argand 
burner as a standard testing instrument. Mr. Trewby, 
in opening the discussion, had referred to the same 
point, and had declared the Argand burner to be totally 
unsuitable now-a-days for gas-testing purposes. 

After a few words from the Chairman, Dr. Rideal made 
his reply. When speaking of the price of gas on the two 
sides of the river he had meant, he said, to make it clear 
that he was arguing on a basis of heating power. He 
was of opinion that the measuring of the value of a gas 
by its illuminating power was an entirely erroneous 
method and should be done away with, measurement by 
heating value being substituted, 


SECTION II.—FRIDAY, 


Tus Section did not meet on Thursday, which day was 
devoted to an inspection of the works at Dover in con- 
nection with the National Harbour of Refuge, a descrip- 
tion and illustrations of which were given in Tur 
ENGINEER of last week. About one hundred engineers 
accepted the invitation of Messrs. Coode, Son, and 
Matthews, the engineers, who, after the inspection, 
entertained the whole party at luncheon. 

The Section met on Friday, Sir Edward Leader 
Williams presiding, the first paper taken being that by 
Mr. Walter Pitt on 


Equipment oF Docks, WITH SPECIAL 


’ 


“THE MopDERN 
REFERENCE TO HypRAvuLiIc AND ELectTRiIc APPLIANCES,’ 


In dockyards we find in every direction, and separated often by 
considerable distances, appliances that require power to drive 
them. In the warehouses there are cranes, travellers, and lifts ; 
on the quays there are jib cranes, capstans, and coal tips; and 
about the entrances and locks there are sluice-lifting gear and gate 
winches ; in addition, there are generally workshops, sometimes 
on a very complete scale ; and last, but not least, the whole place 
has to be lighted at night. All these duties have to be performed 
in the first place effectively, and in the second place economically. 
The first thing is always to do the work well, rapidly, continuously, 
with the minimum of stoppages and breakdowns, and also with 
the minimum of skilled attention ; the second consideration is to 
do all this at the minimum of cost, giving due weight to first cost, 
upkeep, and working expenses. 

It cannot be denied that the hydraulic appliances that are to be 
found in a well-equipped dock fulfil admirably all that can reason- 
ably be demanded of them with regard to those requirements 
that I have put in the first line, and which arise from the point of 
view of the man who merely has to use the machine and not to 
provide and pay for it. In spite of this, however, we find that a 
rapid change is taking place, although, as usual, we have allowed 
ourselves to lag somewhat behind our neighbours, and if we turn 
to the Continent we find that the change over from hydraulic to 
electric appliances about docks is becoming almost universal. 
need only mention amongst others Hamburg, Rotterdam, Genoa, 
Bremen, Naples, &c. 

If we look for the reason of this change we soon find it. The 
electric transmission of power can do everything that the hydraulic 
transmission of power can, and a great deal more besides, and it 
does it at a cheaper rate. With the same set of engines and 
boilers, every appliance that requires power can be driven, the 
workshops can be kept running and the docks can be lighted, and 
there is that combination of a day and a night load which is dear 
to the heart of every electrical engineer. 

In the restricted limits of this short opening paper it may be as 
well to give a few words to that most important of dockyard 
appliances—the crane. 

nrespect of first cost, probably there is not very much differ- 
ence between the cost of an electric and of a hydraulic crane 
installation. The electric crane is in itself more expensive than 
the hydraulic, the electric generating plant is perhaps slightly 
cheaper than the hydraulic power generating plant; but in the 
case of the connecting-link between the power-house and the 
cranes we find an immense advantage on the side of the electric 
leads as compared with the cost of hydraulic mains. When we 
look at the efficiency of the crane as a machine we find that the 
electric crane easily surpasses the hydraulic; the quantity of 
cargo loaded or unloaded for every electrical horse-power 
delivered at the crane is greater than that for a hydraulic 
horse-power. 

In a paper by Mr. Philip Dawson, Assoc. M. Inst. C.E., in 
Traction and Transmission for May, there are some interesting 
data on the power required by electric cranes in loading and un- 
loading vessels at continental ports, with comparative tests 
between electric and hydraulic cranes when working under exactly 
similar conditions ; and I have also, through the courtesy of Mr. 
Baxter, the mechanical engineer of the Clyde Navigation, been 
given the results of a test made at Glasgow on March 19th and 
20th last. 

The two cranes at Glasgow work side by side. One is a com- 
pound 5-ton and 3-ton hydraulic crane, and the other is a 3-ton 
electric crane by Stothert and Pitt. The work is precisely similar, 
the hydraulic and electric cranes haying, in the previous thirteen 
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months, discharged and loaded about 41,000 tons and 44,000 tons 
respectively, e cycle at the test was :— 


Lift .. soft. 
Slew 100 deg. 
Oe ae ee 10ft. 
Lift—empty bucket .. 10ft. 
ea 100 deg. 
Lower .. 20ft. 


Mr. Baxter gives the results reduced to cost of power delivered 
at the crane per 1000 tons of cargo unloaded. I bave analysed 
the figures on a similar plan to that adopted by Mr. Dawson, and 
have reduced them to equivalent watt-hours por cycle, with the 
following result :— 





Load. 
1 Ton. 2 Tons. 24 Tons. 8 Tons. 
Hydraulic crane .. 286-7 - 236-7 236-7 36-7 
Electric crane. . 83-3 160-4 197-9 241-9 
Ratio # 2.84 1-47 1-2 0-983 


The foreign test given by Mr. Dawson tells the same story, but 
comes out a good deal better for the hydraulic, as the crane was a 
triple compound ; the cycle was a somewhat longer one, the lift 
being 86-1ft., the lower 13{t., and the slew 140 deg. The respec- 
tive watt-hours per cycle are :— 





Load, 
4Ton. {Ton 1Ton. 14Ton. 1} Ton. 
Hydraulic crane +» 82-0 .. 127-2 .. 127-2 .. 172-4 .. 172-4 
Electric crane +» 48-5 .. 58-5 73-5 80-5 .. 105-5 
Ratio H Ls. S20 Wes. S16 De 


We thus see that in these two independent tests, the bydraulic 
crane power consumption varied approximately between one and 
three times that of the electric crane per cycle of operations. 

The question of the relative cost of the watt-hour delivered toa 
crane on either system will no doubt be dealt with in the discus- 
sion. Asa basis of comparison, we may remember that electricity 
at 14d, per unit is the mechanical equivalent in foot-pounds, or 
watt-hours, of pressure water at 9-8d. per 1000 gallons, or 5s, 1d. 
per 1000 cubic feet, the pressure being 750 1b. per square inch ; 
and we must also remember that we have to deal with the cost of 
power delivered at the work after allowing for all losses in trans- 
mission, But there is an aspect of the case that would carry the 
day in favour of electricity, even if the cost of working were 
slightly more, instead of less, and this is the extreme flexibility 
of the system, the great ease with which extensions can be carried 
out, and entirely different classes of work performed. An isolated 
machine can be placed in a remote corner, and there is no trouble 
in getting power to it economically ; there isa general adaptability 
that quite turns the scale in favour of electricity, and it does not 
freeze up in winter, 

Space will not allow me to go into descriptive details of 
particular machines on either system, but with regard to electrical 
appliances it may be said that a thoroughly satisfactory system has 
been produced. Tkere is, however, still the battle of multiphase 
versus continuous current to be fought to a finish, and no doubt 
points of detail will be much modified and improved in the future, 
¢.g., the last word has not yet teen said about controllers and 
resistances, especially capstan controllers ; but, taken as a whole, 
the electric equipment of docks is here and has come to stay. 

Summarising my argument :—(1) The first cost of an electric 
installation is not more than that of a bydraulic plant; (2) the 
cost of up-keep is no more; (3) the electric machines are more 
efficient aud take less power for the same work done; (4) the 
= is less costly to generate; (5) the transmission losses are 
ess ; (6) the general adaptability is comparably greater. 


The discussion was opened by Mr. E. B. Ellington, 
who contended that hydraulic power was both more 
economical and effective for dock work than electric 
power, and challenged the results obtained by the work- 
ing of the hydraulic and electric cranes at the Clyde 
docks as not being a fair test. 

Mr. Homfray also defended the hydraulic system, and 
gave an instance where hydraulic works erected fifty 
years ago were still doing fine work; and referring to the 
electric installation at Rotterdam, he had been informed 
that out of 120 electric cranes only three were used on 
account of the cost of working. 

Mr. Cecil Brown said he had recently been carrying out 
a full investigation as to the relative merits of hydraulic 
and electric power for making the proposed new docks at 
Maryport, and had come to the conclusion that while the 
first cost of the equipment of a modern dock would be 
about the same, the future cost of working would be less 
with electricity, and taking into consideration the greater 
ease and adaptability with which the power could be 
transmitted, and the advantage of having only one instal- 
lation for lighting and power, he had recommended its use. 

Mr. Baxter, the mechanical engineer of the Clyde 
Trust, who had charge of the tests carried out there 
described in the paper, considered the experiments were 
a fair test of the merits of the two systems so far as they 
went, and considered that electricity had great advan- 
tages over the hydraulic system. 

Professor Jamieson, who had carried out a series of 
experiments on the two cranes worked respectively at 
Glasgow by electricity and hydraulic power, confirmed 
Mr. Baxter’s statements, and was fully convinced of the 
superiority of electric power for dock works. With the 
varying loads put on the hydraulic crane, it was found 
that, with a pressure of 750 tons on the square inch at the 
accumulator, the pressure was only 240lb. in the crane 
cylinder when the load was 1 ton, it increased to 400 lb. 
with 2 tons, to 408 lb. with 2} tons, and 580 Ib. with the 
maximum load of 3 tons. 

Mr. Wilfred Stokes, Mr. Stothert, and Mr. Dobson also 
spoke on the advantages of electricity. 

Generally, the result of the discussion may be taken 
that where there is an existing hydraulic installation the 
advantages of electricity are not sufficiently great to 
warrant the superseding of the existing plant for the 
heavier class of work, but that when a dock has to be 
newly equipped, electricity is not greater in first cost, it 
is far more adaptable to the work to be done, saves all 
thie difficulty that is encountered in keeping the hydraulic 
mains tight where they have to pass through newly-made 
ground from the accumulator to the docks, and that for 
varying loads, such as cranes and warehouse appliances, 
it is more economical in working than hydraulic power; 
but where the load is heavy and regular, as in a coal hoist, 
hydraulic power has the advantage, and as electricity 
must be provided for lighting purposes only one 
installation is required in the place of-two if hydraulic 
power is used. 





The second paper was by Mr. Gerald Fitz-Gibbon 
on 
“ RECENT IMPROVEMENTS IN CANAL ENGINEERING.” 


In introducing this subject for discussion the author finds few 
improvements to notice in connection with the waterways of 
ag =) Tacomas since the opening of the Manchester Ship Canal 
in . 

Few new canals have been projected or constructed, the most 
important being } yee one of about 54 miles in length to connect 
the Sheffield and South Yorkshire navigation with the Aire and 
Calder navigation. This will shortly be completed. It will place 
the South Yorkshire coalfields in direct communication by water 
with the ports of Goole and Hull. It is 90ft. in width at water 
level, and has a depth of 94ft. There is one lock, with a fall of 5ft., 
its dimensions being 215ft. by 22ft.; other works include nine 
swing-bridges, two masonry aqueducts, and four steel aqueducts, 
of which the two longest carry the canal over the rivers Went and 
Don, the former being 177 yards in length, and the latter 
128 yards, 

Last year Parliament authorised the construction of a canal, 
5 miles in length, to connect the Medway at Rochester with the 
Thames, the estimated cost being £245,310. 

The Sheffield and South Yorkshire Navigation is about to 
improve its waterway. 

The River Weaver Navigation has introduced electricity for 
working the celebrated Anderton lift, 

The Leeds and Liverpool Canal Company has improved, and 
are continuing to improve, their navigation. 

Abroad, great advances continue to be made in inland ravigation, 
and in Europe, as well as in the United States and Canada, the 
Governments and the people are alive to the great advantages to 
be derived from first-class waterways. Everywhere new canals are 
being constructed, either entirely by the State or with substantial 
State assistance. 

Among the most important canals recently projected or completed 
are the following :— 

America,—Buffalo and New York Canal], to compete with the St. 
Lawrence route. The New York State engineer proposes a system 
of State Canals to accommodate boats 150ft. in length by 25ft. 
beam and 10ft. draught, to be propelled electrically. 

Canada.—Soulanges Canal, 14 miles in length, reopened in 1902. 
The locks accommodate vessels 243ft. in length by 42ft. beam 
and 14ft. draught. Electricity is used for working the gates and 
sluices and for lighting the canal. 

Germany.—Elbe-Trave navigation, improvement of an old canal, 
with a lock 262}ft. by 39ft., with 8ft. depth of water on the sills, 

The Konigsberg Canal, 20} miles in length, completed in 1901 ; 
bottom width 984ft. ; depth of water 21ft. ; cost £61,000, the State 
contributing more than half. 

North Sea and Baltic Canal, 61 miles in length, opened in 1895. 
Bottom width 72ft., with passing places; mean depth 29}ft. 
Estimated cost £7,800,000, of which the German Empire undertook 
to contribute £5,300,000, and Prussia £2,500,000. 

Dortmund-Ems Canal, opened in 1899. Length 168 miles, of 
which 70 miles are canalised river. Standard dimensions of 
Prussian canals adopted, 59ft. bottom width, 8}ft. depth of water, 
locks 220ft. by 28}ft., with 10ft. depth of water onthe sills. Cost, 
£3,970,000. 

Belgium.—Bruges Canal, commenced in 1896, 6} miles in length, 
72ft. bottom width, 20}ft. depth of water. ‘lwo-thirds of the 
cost borne by the State. 

In this country there is an apparent lack of sympathy with 
canals on the part of the Government, which, together with the 
severe and often combined competition of the railway companies, 
who own many of the connecting links of through routes by water, 
has tended to retard the progress of inland navigation. Notwith- 
standing adverse conditions, however, some of the more progressive 
navigations are holding their own, by improving their waterways, 
enlarging their locks, and introducing economical methods of 
hauling and handling the traffic. 

The following figures, taken from a paper by Mr. de Hoerschel- 
mann written in 1894, show what the various Governments were 
spending annually at that time on waterways :— 


Annual sums ex- 


Length 
. pended by the State 
—— on improvement and 
ia maintenance, 

Miles. £. 
Russia 52,817 537,300 
France 7,939 2,532,000 
CS 6,214 525,000 
Austro-Hungary .. 3,728 550,000 
Belgium... .. .. 1,380 420,000 
Great Britain 2,641 Nil. 


The present mileage of canals in Great Britain is about 3938 
miles, of which 415 miles are derelict or abandoned, and 1264 
miles are under railway control. 

Particular attention has recently been directed to electrical 
haulage and propulsion, and several systems have been tried with 
more or less success. 

In France Mr. de Bovet carried out experiments in 1894, on the 
St. Denis Canal, with an electric motor weighing about 24 tons, 
placed on a 300-ton barge; the motor, which was supplied with 
current at 110 volts from overhead wires on the towing-path, 
actuated a drum which picked up a chain laid on the bed of the 
canal, The current passed through a-cable connecting the motor 
with a small two-wheel trolley running on the line wires. 

The ‘‘Galliot” system, used on the Burgundy Canal in 1894- 
1897, consists of two parts, the electric tricycle on the towing- 
path, supplied with current from an overhead wire, and the rudder 
motor. The tricycle weighs 2 tons, and is capable of towing two 
barges loaded with 700 tons at a speed of 1} miles per hour. The 
rudder-motor consists of a rudder forming a closed case containing 
an electric motor, which drives a screw propeller. The system 
has also been tried on the canal between Douai and Béthune, 
where the tricycles towed barges carrying 250 tons to 300 tons, 
at speeds of 14 mile to 2 miles per hour. The current was 
supplied at 500 volts. The cost of haulage is said to be 0-038d. 
per ton, or about half the cost of horse-haulage. 

In Belgium the ‘‘Gérard” system has been in operation since 
1900 on the Charleroi Canal, 50 miles in length, which connects tl.e 
coalfields of Charleroi with Brussels. The haulage used to be 
performed by horses at aspeed of 1} mile per hour and a cost 
of about 2s. per buat per mile—‘‘Cassier’s Magazine,” January 
1901—which seems very high, By electric haulage. the speed 
was doubled, the cost remaining about the same. The boats have 
a capacity of 70 tons. The annual traffic amounts to about 
00, 000 tons. The system consists of a four-wheel electric 
carriage, weighing 2 tons, of about 5 horse-power (nominal), the 
current for the three-phase motor being taken from overhead 
wires through three separate trolleys. There are in all eight wires, 
of which three are trolley wires supplying current at 600 volts, 
three are feeder-wires carrying currents at 6000 volts, and two are 
for telephone service, The generating stations are 29 miles apart, 
and sub-stations, 3 miles apart, contain transformers for reducing 
the current to 600 volts. 

Electrically-propelled tugs are also employed, to which the 
current is conveyed through an insulated cable, supported by a 
boom on the mast. The tugs tow two boats of :70-tons each at a 
speed of 2 miles an hour. ; 

In Germany Messrs. Siemensand Halske have experimented with 
a rack-rail electric locomotive, supplied with current at 500 volts 
from a single overhead wire, The rack-rail serves as a conductor 
for the return current. 

In England the Gérard system is being tried on the river Lee 
navigation, and it would be interesting to know if the result is 
satisfactory. 

The Thwaite-Cawley system consists of an aérial railway about 
10ft. above the towing-path. There are two rails—one for each 





direction—on which run four-wheel electric motors, two wheels 

running on the upper surface and two on the lower. The cost of 

_—- is given as 0-032d. per ton-mile for a speed of 24 miles 
er hour. 

In Holland, barges propelled by petrol engines have recently 
been tried with very satisfactory results. The author invites 
discussion on the following:—The advisability of the inland 
waterways of this country being owned and worked by the State. 
The best form and dimensions for inland waterways. The 
advantages of a level benching under water, and the level at 
which this should be formed. othe advisability of having great 
width at water-level to provide for the draw at the locks. The 
best mode of protecting slopes against the wash of mechanically- 
propelled or towed vessels. The relative advantages and cost cf 
haulage by horses, steam locomotives running on the towing-path, 
steam and electric tugs or motors, petrol, alcohol, or compressed- 
gas motors, and independently propelled barges capable of carry- 
ing goods and towing other barges. The relative advantages and 
cost of the different systems of electrical haulage or propulsion 
already tried on a practical scale. 

The discussion was commenced by Mr. Lionel Wells, 
who urged the necessity of greater attention being paid 
to the waterways of this country, and considered that 
pressure should be brought to bear on the Government 
to institute further inquiry as to their conditions and of 
the point raised by the author of the paper as to the 
advisability of the canals being taken. over and werked 
by the State. He was of opinion that if the waterways 
were properly dealt with freight charges would be con- 
siderably reduced, and quoted the effect which the 
Manchester Ship Canal had had in lessening the cost of 
conveyance of goods from the sea to that city. 

Mr. Wheeler strongly deprecated the proposal made 
by Mr. Wells that the Government should purchase and 
own the canals. This country hitherto had shown itself 
superior to all other nations owing to its railways, docks, 
and commercial harbours having been the result of 
private enterprise, while on the Continent the people 
looked to the State to find the capital for the works and 
their future maintenance. Where it could be shown 
that it was commercially advantageous to improve the 
waterways of this country this had already been done 
without Government aid, as shown in the case of the con- 
struction of the Manchester Ship Canal, which, although 
it had so far not yielded any dividend to the shareholders, 
but would, he had no doubt, do so ultimately, had repaid 
over and over again the merchants and traders, by whom 
it was originated, by the reduction in the cost of transport. 
Sheffield had found the money to get the canal between 
that city and the seaport transferred from the Great 
Central Railway, and has now engaged in improving the 
navigation to better adapt the waterway to modern 
requirements. Possibly with the Aire and Calder naviga- 
tion a new canal was now in course of construction for 
the purpose of affording a new sea outlet to Goole for the 
South Yorkshire collieries. The Aire and Calder had 
been modernised and brought up to date, and in the 
regularity of the conveyance of goods from Leeds for 
import and export by Goole was now as rapid and 
efficient as any railway. All this clearly demonstrated 
that there was no need for Government interference. As 
regards the comparison made by the author of the paper 
as to the amount of money spent by the Governments of 
other countries on the waterways with the fact that 
nothing had been so expended in this country, he pointed 
out that this was due to the different system carried out 
in other countries, to which he had already alluded, and 
more particularly to the fact that there was less need for 
canals in this country, which had a very long seaboard 
compared with its inland area; whereas in Trance and 
Germany the reverse was the case. This country also 
was well provided with navigable rivers, which penetrated 
a long way into the heart of the country to the principal 
sources of manufacture and distribution. It was obvious 
that it was more economical to transport part of a large 
cargo delivered at such a port as Bristol to London by a 
coasting steamer than by barges travelling along a narrow 
canal, which had to be elevated by locks toa great height, 
only to descend again to sea level. 

Mr. Vernon Harcourt also expressed the opinion that 
it would be very unfair, at the expense of the taxpayer, to 
improve canals that would not pay, and to put them in 
competition with railways which had been carried out by 
private enterprise. He emphasised the fact already 
pointed out that internal waterways were not of such 
vital importance in this country as on the Continent. 

Mr. Parkinson, referring to the proposal to make a ship 
canal to connect Birmingham with the sea, thought such 
an enterprise could never pay commercially, as the 
character of the goods sent from Birmingham was not 
of sufficiently bulky character to make up boat loads. He 
considered that a great deal might be done to make 
waterways more useful by combining several different 
canal systems into one trust,and working them on a more 
uniform system. 

Mr. Gordon Thomas, the engineer of the Grand 
Junction Canal, spoke of what had been done on that 
system by buying up and absorbing several smaller 
companies, and improving the system between the 
Thames and Birmingham. He considered that a rect- 
angular shape was the best form of waterway, and 
described the new inclined lift which had been con- 
structed on the Grand Junction Canal for doing away 
with a flight of ten locks, the passage through which 
occupied 75 minutes as against 15 minutes by the new 
system, and at the same time effected a very consider- 
able saving of water. 


SECTION IV. 


In this section three papers were read on Friday. The 
first was by Mr. B. Talbot, and is as follows i— 


“THE PRODUCTION OF OPEN-HEARTH STEEL FROM MOLTEN 
BLAsT-FURNACE METAL.” 


The process, which is now commonly known as the continuous 
process, derives its name front the fact that the open-hearth fur- 
nace is worked continuously during an entire week, or even @ 
longer period, without completely emptying it. Although it 
might be possible to work the process with success in an ordinary 
fixed furnace, using, say, two tap-holes at varying levels, it is 
much more conveniently worked in tilting furnaces of large dimer 





THE ENGINEER 


Juty 8, 1908 








MESSRS. YARROW AND COMPANY’S SHIPYARD AT POPLAR 


(For description sce age 10) 








j 
7 


. 





quinn 


a 

Ps 
Pes 
& 
~, 


a 








Be: pa we i. 








sions, and the future of the process is probably bound up with the 
use of such furnaces. - It is also probably essential that the liniog 
of the furnace shall be of basic material, as the heat, being con- 
tinuously applied during an entire week withoui allowing the fur- 
nace to coo! down at all during that period, would probably be too 
severe for a sand lining to withstand successfully. The oxidising 
slag present during the operation would also have a deleterious 
effect on such a lining. In practical working the process is carried 
out as follows :—On Sunday evening the furnace is charged as in 
ordinary open-hearth practice, with a mixture of scrap and solid | 
pig iron, or partly solid pig iron and partly molten pig metal. It | 
has been found very conveniént to partly charge the furnace with 
scrap on Saturday evening, after it has been entirely emptied, and 
to let this slowly melt down during Sunday until the shift come in | 
on Sunday evening. In any case, the first—or filling charge—is | 
worked down in the usual way until a bath of finished steel is 
obtained. This, with a furnace of 75 tons to 100 tons capacity, 
will probably take about twelve hours, depending on the nature 
= the pig metal employed and the percentage of scrap in the | 
charge. 

When the charge is ready and at a heat sufficient to allow of its | 
being cast, the furnace is tilted, and a definite part of the charge 
is run out into a steel ladle in the ordinary way, the necessary 
ferro additions being thrown into the ladle as the metal runs in. | 
It is found that the amount of ferro that need be used is appreci- | 
ably lower than that required in ordinary practice, and from pre- | 
sent experience is found to be, on an average, 10 lb. to 12 lb. per | 
ton of steel made. After the metal is cast, the furnace is turned | 
tack into the upright position and the tap-hole lightly closed ; | 
any necessary repairs to the slag lining are effected by throwing | 
on basic material, and a certain amount of lime and oxide is 
thrown in to form the slag necessary to oxidise the metalloids of 
the incoming molten pig metal. After these slag additions are 
fairly well incorporated in the molten slag remaining on the sur- 
face of the bath left in the furnace, the pig iron ladle is brought | 
up in front of the furnace, lifted up by a travelling crane running 
along the charging side of the furnace, and the molten pig iron is | 
teemed into the steel bath left inthe furnace. The reaction which | 
takes place between the slag covering of the bath and the molten | 
pig iron introduced results in the immediate combustion of the 
metalloids of the pig metal ; silicon, carbon, and phosphorus are 
rapidly eliminated, although it is noteworthy that when much | 
silicon is present in the metal introduced the removal of the carbon | 
does not take place at once, and for this reason it is always pre- | 
ferred that the pig iron added should be. low. in-silicon. ..The | 
carbon is removed by the aid of the oxides of iron in the slag in 
the form of carbonic oxide, the combustion of which in the fur- } 
a materially diminishes the amount of fuel required per ton of | 
steel. 

The removal of the metalloids by the oxides contained in the 
ferruginous slag results in the precipitation of iron from the slag 
into the bath, so that the yield obtained by this process is ‘very 
considerably in excess of that obtained from the ordinary pig and 
scrap open-hearth process, Results at Pencoyd have ioeex a 
yield of well over 105 parts of steel per 100 parts of metal intro- 
duced into the furnace. After the first reaction has quietened 
down, samples are taken from the bath and the heat is worked 
down until the bath is again finished steel ready for tapping ; 
another definite amount of the bath is then cast, and the process 





is continued in the same manner during the whole week. On 
Saturday the whole contents of the furnace are cast at short 
interva!s in two or three ladles, and any necessary repairs to the 
furnace are then made. 
Results —The output by this process varies, of course, with the 
size of the furnace and the nature of the pig iron converted. 
In the United Scates, from hematite iron, in a 200-ton furnace, 
1400 tons of steel have been obtained in the week. In the furnace 
50 


| at Pencoyd, which is nominally of 70 tons capacity, more than 75 


tons have been obtained in a week from pig iron containing 0-8 
per cent. of phosphorus, At Frodingham, from phosphoric pig 
iron, with nearly 2 per cent. of phosphorus, more than 600 tons 
have been obtained from a furnace holding 100 tons of metal. 


The second paper read was by Mr. R. A. Hadfield on 
*‘ Attoys oF Iron, NICKEL, AND MANGANESE.” 


Amongst the various alloys of iron with other elements which 


| the author has investigated during the past twelve years, none 


have shown more remarkable properties than the one now 
described. 

In the author's former paper to the Institution on ‘‘ Alloys of 
Iron and Manganese,” he showed that manganese to the extent of 
about 5 per cent., alloyed with 94 per cent. of.iron and 0-45 to 
0-50 per cent. of carbon, gave a most extraordinarily brittle 
product, so brittle in its cast state that specimens of it could be 
readily powdered under comparatively slizht pressure ; in fact, 
the form of the crystallisation of the material was so weak that it 
might be said to possess the nature of a strong sandstone rather 
than that of an iron or steel alloy. Notwithstanding this, the 
product, when heated, could be readily forged ; its strength was 
then increased to about 24 tons tenacity per square inch, but it 
was still exceedingly brittle, giving practically no elongation, and 
apparently of no commercial value. The following were its 
mechanical properties :— 


TABLE I. 
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Treatment. 
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per cent. 
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Neither was the material susceptible to improvement by any of 
the toughening methods generally employed. 


In asomewhat similar manner an alloy of iron with about 15 | 


per cent. of nickel is brittle, although less so than thé manganese 
iron.alloy- referred to. 

Whilst it will be seen that its tenacity is much greater, under 
the ordinary bending tests, whether in the annealed or unannealed 
condition, the material was very fragile, bending only slightly. 


Singularly, however, the author has found that a double com- 
bination of the two metals in question—that is, of both nickel and 
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manganese with iron—in exactly the same percentages as before, 
gives a most extraordinarily tenacious material. 

In the following table are given the results obtained from tests 
of the forged material :— 

The elongation takes place over almost the whole length of the 
bar under stress, and the elastic limit is comparatively low. 

In the form of wire, of 15.B.W.G.—that is, hard-drawn—the 
tensile strength was 122 tons per square inch, and the material 
then withstood only three torsions and five bends. 

The absolute elastic limit of a water-quenched specimen of 
Mark 1109 D. was 31,540 lb. per square inch, and the modulus of 
elasticity 27,669,080 lb. per square inch. 

This material, submitted to the Frémont drop test, gave the 
exceedingly high value of 36 kilogram-metres, the specimens 
bending double ‘and remaining unbroken. The size of the 
specimens was 30 by 8 by 10 millimetres, nicked 1 millimetre in 
width and 1 millimetre in depth. As the very best mild steel will 
not stand more than about 20 kilogram-metres, and generally 
breaks, it will be seen what remarkable toughness this steel 

| possesses, 

This material, whilst not so non-magnetic as the author’s 
manganese steel, is comparatively so. When tested in’ the 
ordinary way, its magnetic susceptibility is very slight, and its 
electrical resistance is enormous, namely, 80 to 84 microhms—that 
is, about six times that of ordinary iron, with a temperature co- 
efficient of 0-1092. It is also hard, and cannot readily be 
machined, 

These tests show the extraordinary changes which can be 
obtained in the soft metal iron by different alloys or combinations. 
Pure iron, which has a tenacity of only about 18 tons per square 
inch, in the form of cast iron has its strength further reduced to 
about 7 or 8 tons per square inch, with practically no ductility. 
In the nickel-manganese alloy now described the ductility is 

| increased to nearly twice that of pure iron, and at the same time 
| the high breaking stress of 56 to 65 tons per square inch is 
| attained. 
This Section of the important Conference being held by our 
| Institution will have brought before it important facts, but the 
| author ventures to think there will be submitted to it no more 
| curious one than that the comparatively soft metal iron has its 
tenacity trebled and its elongation more than doubled by two 
elements which, when each of them is alloyed alone respectively 
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with iron in almost exactly the same percentages, give products 
that are exceedingly brittle and practically worthless. 


TABLE III. 


Analysis. 


Mn. Ni. 


| 
| 


1109 DP | 0-€0 5-04 14:55 means. 


| Uranrealei, nit toughened .. 
| 


| Heated to about 1100deg. C. and quenched in cold water 
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strain stress diagram 


The only remarks on this paper of much importance 
were made by Professor Arnold, who thought that the 
reason why Mr. Hadfield had not obtained satisfactory 
results witn manganese and nickel alone was due to the 
impurity of the alloys. They had been making some- 
what similar experiments at the college, and they found 
that when the materials were quite pure the brittleness 
to which Mr. Hadfield referred did not exist. He attri- 
buted the brittleness to the presence of carbon and 
silicon in either the nickel or the iron used. Engineers 
had to congratulate Mr. Hadfield on the production of 
a material with a hitherto quite unheard of tensile 
strength. 


“Tse DanGerous CRYSTALLISATION OF MILD STEEL AND 
Wroveat Iron.” 
The accuracy of the view enunciated by Sorby, in 1864, that the 


Treatment. 


| As f: rged, strain stress diagram 
Heated to abcut 1100 deg. C. ard quenched in coli water 





irregular polygonal figures ebtained on etching mild steel or 
wrought iron are allotrimorphic crystals formed by the inter- 
ference of cubes and octabedra is now general'y admitted. 
Andrews was the first to show that in wrougbt iron these large 
crystels often appear to be built up of a large number of smeller 
cubes or secondary crystals. Arnold and Jefferson showed that 
such was always the case with gold and copper, and that the 
varying orientation of these secondary crystals produced the 
curicus optical effect which caused two adjacent crystals to appear, 
the one bright end the*other dark, like the alternating bands 
produced ty rolling grass.in opposite directions. By general 
conrent the term ‘‘ secondary crystal” has fallen into disuse, and 
the term ‘‘etching figure” has been substituted, in accordance 
with the nomenclature of mineralogy. Stead made the interesting 
dizcoyery that some mild steel sheets, which were intensely brittle, 
presented: huge crystals with varying orientations as marked as 
those in gold. He also proved that the fracture of this metal was 
analogous to mineral cleavage. Ewing, Rosenhain, and Humfrey 
have shown that well-crystallised wrought iron, after being stressed 
beycnd its elastic limit, shows in the interior of the crystals planes 
which they have called slip-bands. There has been a tendency to 
generalise from the results of Stead and Ewing, and to regard all 
fractures of metals as equivalent to mineral cleavage; in many 
cases this view is untenable. 

For instance, the author has tested a bar of pure gold presenting 
the most intense crystallisation, which bent backwards and for- 
wards ten times through an angle of 180 deg. and then fractured 
as though broken in tension, the reduction of area being about 90 
per cent , the bar, in fact, having drawn out to a point. 

Brittle crystallisation—As pointed out by Heyn, the term 
‘* brittle crystallisation ” has led to some confusion. The author 
suggests that it would be well to recognise specifically two types 
of brittleness. First, actual or mechanical brittleness, which 
causes the metal to snap on any attempt being made to bend it; 
second, potential or vibratory brittleness, in which the metal gives 
excellent tensile tests, will readily bend double without fracture, 
but is, nevertheless, very liable to fracture suddenly under vibra- | 

} 
| 





tion or alternation of stress, at a stress far below its elastic limit. 
Vibratory brittieness is, of course, much the more dangerous of 
the two foregoing phenomena. 

Determination of vibratory brittleness—When examined under | 
the microscope, steel liable to fracture under the influence of 
vibration usually presents a coarse structure, in which the junction 
lines of the ferrite and pearlite crystals are very sharply defined, | 
whilst in form the constituents are sharply angular. Usually, | 
however, the indications of the microscope possess only the 
melancholy interest of a post-mortem examination. To detect 
vibratory brittleness the author has devised a modification of the | 
alternating stress or fatigue test, which can be rapidly carried out. 
The method is to use the horizontal slide of a shaping machine, 
making about 100 strokes per minute. To it is attached a slotted 
angle bar. The test piece, gin. square, 54in, in length over all, | 
projects 4in. above a die in which it is gripped. The end of the | 
test bar is deflected 4in. each way from the centre, receiving about | 
200 blows per minute from the slotted angie iron. Fracture, of | 
course, always takes place along the line of thedie. At this point 
the steel is very slightly deflected at the rate of 200 alternations 
per minute. At the point of fracture the metal becomes hot, 
probably reaching the temperature of minimum ductility, observed 
by André Le Chatelier, in the vicinity of 100 deg. C. On taking a 
steel known to possess vibratory brittleness, but which, neverthe- 
less, bends double cold and will elongate 30 per cent. on a length 
of 2in, under a maximum stress of 30 tons per square inch, such 
metal will, under the test just described, be found to snap after 
receiving about 200 blows, equivalent to a time endurance of 
about one minute. On the other hand, steel little liable to 
fracture under vibration bas a time endurance of about two 
minutes, equivalent to 400 blows. It is evident that a very large 
number of such tests can be carried out ina day. It is absolutely 
necessary that the test bars should be exact to size, and they 
a be polished with fine emery cloth till quite free from tool 
marks. 

Heat treatment of mechanically brittle steel.—Stead has shown that 
the ccarse structure of mechanically brittle steel is made much 
finer by being heated to slightly over 900 deg.—that is to say, 
above Osmond’s point Ac. 3, This fact is strikingly exemplified by 
the specimens exhibited, but although the structure is fined down 
by such treatment, the operation does not produce a satis- 
factory normal crystallisation, and experience has shown that 
crystallisation so coarse as to produce mechanical brittleness can 
be thoroughly removed only by hot working, or, better still, by 
consignment to the scrap heap for re-melting. 


SECTION V. , 
On Friday morning, in Section V., meeting in the 
Guildhall, Westminster, Sir J. Thornycroft in the chair, 
the first paper read was one by Mr. Albert Edward 
Seaton, on :— 
“Express STEAMERS FOR SHORT VoyaGEs.” 
So long a3 the majority of mankind is subject to sea-sickness, 





the favourite route between any two places will be that which in- 


volves the shortest sea passage. I therefore take such sea passages 
as are the shortest between country and country, or between one 
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part of a country and another, separated by water, as being of the 
first. importance, and, as examples, instance Stranraer to Larne, 
Dover to Calais, Holyhead to Kingston, and Barrow to the Isle of 
Man. Second, those routes which compete with these, but involve 
a somewhat longer water passage, as, Folkestone to Boulogne, 
Newhaven to Dieppe, Dover to Ostend, Flushing to Queenborough, 
Harwich to the Hook of Holland, and Harwich to Antwerp, as 
comers with Dover to Calais, Holyhead to Dublin, Liverpool to 
Dublin, and Milford Haven to Waterford, as competing with Holy- 
head to Kingston ; Fleetwood to the Isle of Man, and Liverpool to 
the Isle of Man, as competing with the Barrow route; Fleetwood 
to Belfast, Barrow to Belfast, Glasgow to Belfast, and Liverpool to 
Belfast, as competing with Stranraer to Larne. 

The next in importance are the longer sea passages chiefly 
affecting second-clas; traffic, such as Southampton to Havre, 
Weymouth to St. Malo, Bristol to Cork, and coast voyages, such 
as those from the Firth of Forth to London, and from Glasgow 
and Oban to the West Coast of Scotland. Finally, what may be 
taken as summer or excursion traffic, numerous examples of which 





can be instanced from the Firth of Clyde, the West Coast of 
Scotland, and from the Port of London coastwards and to the 
Continent. 

In point of importance, the old trade routes of Dover and 
Calais, Harwich and Holland, Holyhead and Dublin, will always 
take the lead. 

Oa all these routes there bas been from time to time iacrease in 
size of ships, as well as in sp2ed and comfort, but i1 nearly all of 
them there are limitations and special conditions which neces itate 
differentiatios, so that in hardly any two of them or their com- 
peting route: does one find prccisely the same siz3 and type of 
steamer employed. The ciuses of these differences I wish 
particularly to point out in this paper. 

Table of routes. —First of all, every harbour used by these ships 
is a tidal one, and although much has been dons in recent years to 
make some of thenmrmore convenient and commodious, there is still 
a very defin te limit to the draught of water of the steamers usi 
them for a time service. A tidal service is very inconvenient an 
einnot compate with a time service. All express routes are now 
run on a ti ne-table, the boats leaving the harbour at a fixed time, 
night or diy; this is effected by using boats restricted as to 
draught of water, and choosing a tims which is never low water 
of spring tides. Many of the harbours are such as to limit 
the length of a ship using them, but generally this restriction is 
not now of great importance, except that at Calais the big boats 
must be double-ended or lose time by turning round outside the 
harbour. Many harbours are situated close to, or actually on the | 
sea, so that the steamer on leaving her moorings is very quickly | 
on the open sea. This affects the design and properties of a ship. | 





TaBLe I.—Express Steamer Routes. 


Designation. On sea. 


Total 
distance 


done in something like the same time if the steamship is of high 
speed. In this case, the sea passage is not long enough to permit 
of ‘‘ turning in.” 

The determining factors for dealing with the steamships engaged 
in these services are :— 

(1) Speed on trial, speed per schedule ; (2) the greatest number 
of passengers to be carried ; (3) night or day services. 

The limitations are :— 

(1) Draught of water ; (2) length of ship ; (3) length of passage ; 
and (4) nature of passage. 

Dover-Ca'ais route-—Here tha@@ervice is practicilly that of a 
ferry taking passengers backwards and forwards several times 
aday. The harbour at Calais does not permit of a time servic> 
with vessels drawing more ttan 10ft. of water, and vessels exceed- 
ing 200ft. in length must be either double-ended or lose time by 
turning outside. The larger number of passengers travel in the 
day time, consequently the largest boats are desigied for day 
service. Hitherto the service has been carried on solely with 
paddle boats, as the paddle svits both harbours better than the 
twin screw, for reasons already given. In Table II. are given 
par iculars of the largest and mot modern of these boats. 

Folkestone route.—Since the two railways have amalgamated 
there is now no real competition in the boat service. This 
harbour does not admit such large steamers as does Dover 
Harbour, but otherwise the se-vico is similar in nature, for 
although the sea passage is somewhat longer the land journey on 
both sides is shorter. 

Newhaven route.—Here the sea passage is three times that from 
Dover, but it is not long enovgh to require proper sleeping service, 
ani the land passage is considerably less on both sides. The har 
bour or harbours permit of a 9ft. draught of water, and the service 
can ba conducted advantageously with twin screws, the traffic not 
requiring nearly such large boats as on the Calais route. This 
draught of water permits of sufficiently large propellers. 

Ostend route.—The shallow harbour at Ostend and the high 
speed required with such large steamers necessitate their being 
driven by paddles. The service is a comparatively short one, and 
therefore no s'eeping accommodation is required. 

Harwich and Hook of Holland route.—This route, competing as 
it does successfully with the Queenborough and Flushing route 
for the Berlin and Eastern traffic, conveys a large number of 

epgers yearly, but always at night time. In this case tne 
arbours permit of a draught of water of l4ft. The scheduled 
speed is moderate, although the boats are capable of attaining 
very much greater speeds. It is necessary for these vers2ls to 
have full night accommodation and means for preparing and 
serving hot meals as well as cold. The e is in winter time 
often o rough one, and is undertaken in all weathers; hence the 
ships must be strongly built, of good reserve power, and, as far as 
sible, have everything in duplicate. The whole of the Great 
astern Railway Company's boats are now twin-screws, experience 
having demonstrated the superiority of this method of propulsion 
in that servic2. The Flushing boats are all paddle boats. 

Holyhead and Kingston rovte.—Tho draught of water permitted 
here is 13ft. to 14ft. The traffic is heavy and the distance such 
as to warrant a high speed. Moreover it is one that must be main- 
tained throughout the year, so that the boats must be good sea 
boats, with considerable reserve of power. For many years the 
four paidle steamers engaged in this route were far in advance cf 
ship; on similar routes elsewhere, and to-day we find the finest 
vessels of their kind engaged in this trade. Their speed is higher 
than that of any similar steamer, and the accommodation permits 
of every comfort to passengers, so that those who wish to do socan 
sleep on board. 

Stranraer and Lavne.—This service is a night and day one, -: 
formed by paddle steamers of moderate size and good speed. e 
length of sea passage compared with that of the ether routes is so 
short that competition will probably never force the sca speed to 
be higher than it is. 

Fleetwood and Barrow routes.—Here we bave tidal harbours that 
only permit of a time service by the boats leaving at « particular 
hour each night and drawing only about 12ft. of water. Their 
s'ze and speed have permitted them to be twin-screws. The 
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The above table shows the distances on land and sea of the certain routes with express service. The scheduled time is that advertised and, 


as a general rule, adhered to by the various companies. The possibilities of the rout? are therefore shown by figures in the three columns following. 
The first assumes an average speed on land of 50 miles an hour and on sea of 20 (equal 17-4 knots), and an allowance of a quarter of an hour for 
transhipment, getting under way and getting alongside. The second, an allowance of 50 miles per hour on land and 23 (equal to 20 knots at sea). 
The third, 55 miles per hour on land and 25 miles per hour at sea (equal to 21-7 knots). 


For example, at such harbours as Dover, Calais, and Folkestone 
the ship must continue at full speed until sha is quite close to her 
berth ; her engines should, therefore, not only reverse quickly, but 
should develop sufficient resistance to check the way and act as 
powerful brakes. On leaving such ports, especially in bad weather, 
the ship must keep her course and get to full speed very quickly, 
in order to shorten the voyage as much as peutliae. 

Length of voyage is an important factor in determining desizn. 
If the night service exceeds three hours, the accommodation 
necessary for the passengers’ comfort is very different from that of 
a ship whose passage is short. In this latter case large numbers 
of state rooms with beds are quite unnecessary. Gocd deck spaca, 
with plenty of shelter, and a cabin provided with sofas, are 
sufficient. In ships performing a longer passage more sleeping 
cabins and hot meals ‘are required, hence the cooking ajparatus 
and saloon, &c., are more elaborate. The quantity of coal and 
stores carried is, of course, larger, and sufficientis usually supplied 
for ‘the return voyage; each hour of passage re«juires 15 tons 
additional displacement on a 20-knot steamer. 

Speed, which is always of the first importance, is often governed, 
however, by circumstances not always obvious, and although the 
tendency in all directions is to go faster, there are certain routes 
in which little or no advantage is gained by so doing. For 
example, in the case of the Belfast and Fleetwood, and the Hook 
of Holland service, passengers leave Fleetwood and Harwich at | 
10 o’clock and reach the port at 5 o’clock next morniag, whereby | 
they get a proper night’s rest. Were the voyage appreciably | 
shortened the increase in spzed would have to be considerable, 
without gain to the real comfort of the passenger. On the other | 
band, in competing lines from one big town to another, say | 
London to Paris, vid Dover versus vid Newhaven, the sea passages | 
differ greatly, but the longer passage has the shorter land | 
journeys, so that the whole distance is less—the journey may be | 


length of journey requires them to have full night accommodation, 
and the passage is of such a nature as to require them to be 
thoroughly good sea boats. They have also to lie aground, and so 
must have good local strength. ’ 

The Liverpool and Isle of Man service.—This is practically an 
excursion service during the summer, carried on by two or three 
very magnificent paddle steamers, supplemented by a cecond fleet 
of somewhat older and inferior ships. The chief service is a day 
one, and the speed is important ia order to compete with the 
shorter routes from Fleetwood and Barrow. The Empress Queen 
is, perhaps, the finest example of such a steamer that bas ever been 
built. She can carry 3000 passengers, and is generally crowded 
during the season. : 

Thames excursion traffic.—This traffic is now carried on by very 
finc paddle steamers, whose draught permits them to enter 
Boulogne, Ostend, and several of the East Cvoast harbours at any 
time of tide. Their speed is high, 20 to 21 knots. The accom- 
modation is, of course, only that suitable to excursivnists, and 
these boats do not go to sea except in summer, and in fine 
weather. : 

Few, if any, of these express steamers are classed at Lloyd's or 
any.other registry. They are designed to suit their own particular 


| service, and experience has proved in nearly every case that they 


have been suitable and satisfactory. The hull, as well as the 
machinery, however, is under the jurisdiction of the Board of 
Trade, who take great pains to ensure the safety of the travelling 
public, not only by seeing that the hulls and machinery are strong 
and safe, but by providing all the appliances that experience has 
proved to be for the safety of the passengers in case of accident, 
They must have sufficient stability to carry all their passengers on 
deck, and not hav. so much as to make them uneas. rollers. To 
have lines suitable for their high speeds on such light draughts it 
is necessary to make the hull and machinery as light as possible 
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hence they are all built of steel. The engines are run ata high | duced to producs sea-sickness. He thought that, 
speed of revolution, and the boilers are worked with forced | very high-speed engines, enclosed and fitted wit 
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TaBLE Il.—Particulars of Express Steamers on Chicf Routes. 





and possessed also of a thorough knowledge of the theory of the 
bydraulic turbine, nothing is easier than to design, with confidence 
a steam turbine to satisfy a given purpose, provided, it should 




































































Paddle | Tonnage. Dimensions. Engines. 3 +g Speed. 
Route. Name of ship. os Dis- | Depth | Dra’ght| When Diameter | SEE te 
screw. le = place- | Length | Beam. | of | PUilt- | No. of cylinders in | Stroke. | 322, = —_—— 
F! ment. hold. | water. | inches, | & P. , 
- —_ —_ } i - — a | —_ 
jst Feet. | Feet. | Inches. | 
Dover t> Calais .. .. e| Le Nord Paddle 2004 1700 | 888-0 34-9 16-3 | 9-0 | 1898 3 42—59—86:6 | 88-6 | 7,000 21:5 | 15-8 
Bor poe ] amet | | HE | | RS] | | SS] La] Motior® | 8 | ae | RE) 
Dover to Ostend... .. .. «- | rincess Clementine “ ' . : : — . 22-2), — 
Queenborough to Flushing .. Koningin Regentes ss 1947 2300 320-0 35-8 16-0 12-0 | 1895 3 51—75—112 78-0 9,000 21-2 | 14-1 
Harwich to Hook of Holland .. Dresden Twin-screw | 1805 2400 302-0 38-0 16-3 14-0 | 1897 6 26—393—63 | 86-0 | 5,250 18-5 | 14-4 
Newhavon to Dieppe... .. .. «+ oe «se «6 + Arundel ” | 1067 1370 269-0 84-1 14-1 9-0 1900 8 ists Sat —ool 27-0 | 4,000 21-0 16-2 
Southampton to Havre and Jersey ie ee “ee tee” ‘eat Alberta ” 1240 1900 270-0 35-6 14-6 12-0 1900 8 | 194—31 _ | 80-0 | 4 500 19-0 | 17-0 
Weymouth and Jersey ee ba hat Tec nes ‘ Roebuck FS 1300 | 1740 | 280-0 | 84-6 | 16-8 | 12-5 | 1897 | 6 és ar no $8-0 | 6,000 | 20-0 | 15-5 
Milford to waterford .. .. .. se «2 «2 «+ oe el reat Western F — | — = om one ale 1902 8 — 29} —33— | 0 | ie — ail 
Holyhead to Kingston enna ee ea ae eee Ulster z 2682 2950 360-0 41-5 27-3 13-5 1896 8 29—45—44—48 33-0 | 9,500 23-8 21-5 
Holyhead to Dublin .. Anglia 99 1862 2575 829-0 39-1 15-7 12-0 1900 8 26—40—43—43 33-0 | 7,000 21-0 | 20-0 
Fleetwood to Belfast .. Duke of Cornwall $9 1540 2050 825-5 37-0 16-5 12-0 1898 8 | 224—34—384—384 | 33-0 | 5,600 20-0 17-5 
Liverpool to Belfast .. agic ” 1640 | 2200 310-0 38-3 15-0 12-0 1893 6 19—31—52 36-0 | 4,200 19-0 | 15-5 
Barrow to Belfast Duchess of Devonshire pt 1265 | 1800 300-0 35-0 15-7 | 10-3 1897 6 21—32—50 30-0 | 5,000 19-5 — 
Stranraerto Larne .. .. Princess Victoria Paddle 1096 1650 280-0 85-5 14-0 | 10-0 1890 2 51—90 | 66-0 | 5000 19-7 19-5 
Greenock to er - ig a ae =F scone 500 750 250-0 30-0 10-6 He i = 3 —e | Po | -- = _— 
Glasgow to Ardrishaig .. olumba i e 602 700 801-4 27-1 9-4 . 2 | 0 | — : — 
Li vy to Isle of Man .. Empress Queen * 2140 _ 360-1 42-3 17-0 — 1897 3 92—68—92 84-0 | 11,500 21-7 20-0 
Londen Excursion La Marguerite pe 2205 1868 330-0 40-0 138-6 8-75 1894 2 56—110 | 72-0 7,4 22-3 20-5 
Examples of Express Steamers on Service 40 Years Ago. 
Dimensions. Cylinders. saris 
: ; Wai + fee een ks 
R ute, Name of ship. Paddle or screw. Gross Depth | } | horre- , | i 
tonnage. Length. | Beam. ae Draught built. | no |piameter.| Stroke. power. trial. | pressurs. 
| hold. water. 
4 ; 3 5 Feet. Feet. Feet. Feet. en x se Gla eg Lb 
Dover and Calais Samphire Pad Me 340 191-7 24-8 11:9 6-8 1861 2 50 45 —_ = 28 
1) ver and Calais a Joha Penn a — 171-8 18:7 311°5 6:8 — 2 46 50 800 15 8 22 
F. rr tes ond Soe gue — 9 874 208-5 24-0 11:5 3 = : a - _ 16-0 30 
Newhaven au ieppe : uyons . 269 189-2 21-8 9-9 52 _ — - 
Har sich ant Rotterd un a Pacific eS 712 236-0 | 26-6 11-6 nat 1864 2 4s oA a 13-0 30 
Milf.rito Watrfira. 3 Vultur: ne 798 243-0 25-7 17°38 aaa 1864 2 5 5 a = aes 
Hulyhe wd and Kiogston . Ulster ea 1477 $27-0 35-2 18-8 13-0 1860 2 96 84 4700 17-8 30 
Holyhead and Dublin 7 Admiral Moorsom 7¢e4 219-0 30-2 15-1 — 1860 2 73 72 — _ 20 
} leetwood and Be fast .. ‘ Royal Consort a 796 216-0 | 29-2 16-0 _ 1844 2 71-5 66 _- — — 
Liverpoul and Isle of Man 4 Mona's Isle pe 839 201-0 | 22-2 10-7 _ 1860 2 44 | 88 — - — 
Liverpool and Belfast ae. we) ae Voltaic Single screw 591 210-0 | 26-7 14-3 _ 1867 2 80—57 | 36 _ _ £0 
Southampton and Havre or Jersey .. Brittany ‘addle 529 216-0 | 25-6 | 13-1 a 1864 2 60 | 60 a aa 20 
Examples of Express Steamers on Service 20 Years Ago. 
Dover and Calais .. .. - anaes Invicta Paddle 1286 312-0 33-6 16-0 8-5 1882 2 80 78 4000 17-00 £0 
Folkestone and Boulogoe owe em oe Mary Beatrice » 803 255-0 29-2 14:3 8-0 1882 2 72 60 820) 17-0) £0 
tee! atten pe — os a oe —— ecu’ 579 281-0 27-7 * — = ; i > _ oe = = 
Southampton and Havre ae ae oe jingle screw 820 236-0 29-1 4- — —_ 9 — : 
Queeaborough and Flush'ng a ide Ngee Princess Marie Paddle 1618 280-0 35-0 16-5 12-0 187 2 60—104 84 a 17-00 _ 
Harwich and Rotterdam ere Adelaide os 969 254-0 82-3 13-0 10-0 1880 2 45—87 72 1750 13-50 £0 
Harwich and Antwerp .. ‘ea oe Norwich Twin screw 1062 260-0 81-4 15-1 14-0 1883 4 30—57 36 2000 14-00 £0 
Milford and Waterford .. ee Pembroke Paddle 927 254-0 | 30-9 15-0 = 1980 : | = ps eo 2 
head and Duablia wt pA ily . 1035 . 33-1 4-4 . 2 _ 7-5 é 
Fleetwood and Belfast .. ‘ F Ear! of Unster ic 1107 275.0 80-2 14-5 10-0 1878 4 34—€4 72 -~ 7 
Liverpool and Isle of Man ee ° Mona's Isle ” 1420 331-0 88-2 15-1 - 1882 2 65—1l2 90 _ 18-50 90 
2 aie ia & —---—- as i Seo: Pre MeO We Sek Be 
The discussion was opened, after a few introductory | lubrication, must be a step in advance. For mancu- | be understood, that be has previously determined the working 


words by Sir J. Thornycroft, by Mr. West, who had 
nothing but praise for the very excellent and instructive 
tables which the author had given. No doubt there 
were conditions under which much might be urged in 
favour of the paddle, but, as compared with the screw, 
because of its great weight, first cost, space occupied, and 
cost of maintenance, it was so defective that no one would 
use it if they could help it. 
referred to was very remarkable. 
a few weeks. A service of the kind represented an 
invested capital of £100,000 to £120,000. The fares 


charged ranged between 2s. 6d. and 5s., and yet the enter- | 


prise was made to pay. He always regarded that as an 
example of marvellous commercial management. He 
then went on to say thai in the improvement of harbours 


must be sought the development of the express passenger | beyond doubt a great advantage over the screw. For 


steamer. Much might yet be done by the turbine. Mr. 
Seaton had laid stress on the circumstance that the trial 
trip speed was so much in excess of the schedule time. 
Mr. West thought that the railway companies anticipated 
improvements in the service, and that they gave their 


boats high power in order to prevent the necessity for | 


superseding them, when the development came. 
Mr. Cornelius directed attention to the fact that the 


Kingstown and Holyhead steamers, built forty years ago, | 
were very far in advance of anything that had been | 
built before. They were very splendid vessels of great | 


size and power. After a long service, at a critical period, 
to meet the demands of the Post-office for increased 
speed, their old rectangular boilers were taken out and 
replaced by Scotch boilers working with moderate forced 
draught, and 1°5 knots was added to their speed. They 
had only been superseded within a few years. 

Mr. Napier asked why Mr. Seaton had said nothing 
about the Holyhead mail steamer Ireland, which was in 
her time the finest paddle steamer ever built. We may 
digress here for a moment to say that she began running 
in 1885. She was 380ft. long, 38ft. beam ; her O.M. tonnage 
was 2589; she was propelled by oscillating engines at 
20 knots. She is nowa coal hulk abroad. Another beautiful 
modern paddle steamer is the Victoria. The great defect 
of the screw is that in head winds the boats cannot be 
driven and cannot keep time. They pitch their pro- 
pellers out of the water and race. He gave an instance 
of this in the case of a Channel express steamer in which 
a paddle-wheel tug would have beaten her against a head 
wind, and said there was nothing for Channel service to 
compare with the paddle-wheel. It was suggested at one 
time that the harbours on the Stranraer route should be 
improved to permit screw steamers to be run, but it was 
decided that it was much better and much cheaper to 
leave the harbours as they were and keep to the paddle- 
wheel, and there was no reason to regret the decision. 
As regarded the turbine steamer, it seemed to be certain 
that no harm would happen to her engines, by racing, but 
it remained to be seen how the propellers would stand it. 

Mr. Harding, R.N., dwelt on the great manwuvring power 
of the paddle-wheel steamer, and cited the Royal yacht. 
It was beautiful to see how she could be brought along- 
side a pier. The older ships were quieter, and had less 
vibration than the new high-powered boats, which con- 


The excursion traffic | 
It lasted for only | 


suggestion the use of lateral water jets, driven by centrifugal 
or other pumps on board, and he advocated the use of an | 
oil spray thrown on the water ahead of a boat in order to 
prevent seas from breaking. 

Sir J. Thornycroft said that there were two ways of 
preventing vibration—one was to use slow running 
vertical engines, whose vibrating period did not cor- 
respond with that of the hull. The other plan lay in 
| running engines so fast that neither did these periods 
| correspond with those of the hull. The bulkheads shook, 
and the general result was very bad for the passengers. 
|The turbine made, as Mr. Harding had said, a kind of 
| purring noise. He was not quite clear that it was a 
| pleasant noise in the dead of the night. The-paddle had 


| 
| vring in harbour he would like to throw out merely as a 
| 


| Channel service they must keep fogs in mind, and it was 
| essential to safety that the ship should stop quickly, and 
| the advantage lay with the paddle. He referred briefly 
to a model about 30ft. long, which he had once made, 
which we gathered he fitted with a shallow-draught screw, 
| but no details were given. The model performed very 
| well in smooth water, but was a failure in rough water. 
| Mr. Seaton, replying on the whole discussion, said that 
| Sir Henry Bessemer had spent a great deal of money in 
| trying to get rid of sea-sickness. His steamer first broke 
up Calais Pier, and then broke up the company. It was 
| fitted with a swinging cabin, Sir Henry maintaining that 
it was rolling made people sea-sick. Mr. Seaton told 
him it was pitching that did this, and that in any case a 
ship always rolled round her centre of gravity, but the 
swinging cabin was hung above that centre, and so 
could not be motionless. In point of fact, the motion 
was so considerable that people were thrown down on 
the floor, and whether the cabin were swung by hydraulic 
or automatically, it always swung just too late. No 
doubt the old boats with vertical oscillating engines were 
admirable, comfortable in every way, but the advent of 
high-pressure steam killed the oscillating engine, com- 
pound engines of that kind being very far from 
successful. 

After a vote of thanks had been proposed, a paper by 
Professor Rateau, of Paris, was read on 


“ SreaAM TURBINES.” 


As is generally known, it is tothe Hon. (. A. Parsons priacipally, 
and to the Swedish engineer de Laval, that is owing the general 
introduction of the steam turbine into practical engineering during 
the last ten years, It should, however, not be forgotten that the 
idea of this type of motor had already taken form in the brains of 
several inventors, and that, among them, the French engineer, 
Tournaire, is entitled to particular mention as having, in 1853, 
just half a century ago, indicated the capabilities of the steam 
turbine, The disposition Tournaire indicated is almost exactly 
that developed thirty-twoyearslater by Mr. Parsons, with, itis true, 
some very ingenious improvements which have assured the success 
of ths engine. Tournaire also conceived the helicoidal gearing 
since adopted in the de Laval system. ¢ 

As in the case of reciprocating steam engines, steam turbines 
are heat engines, converting the calorific energy of the steam into 
directly available mechanical energy. From another point of view 
they are analagous to hydraulic turbines, and form part of the 








general class which the author will call ‘‘turbo machines.” Toa 
person well grounded in the thermo-dynamic properties of steam, 


coefficients to introduce into his calculations. Piston engines 
are not susceptible to such exact calculations, owiog to losses at 
the admission and exhaust ports, and also to cylinder condensa- 
tion. In turbines the expansion of the elastic fluid can b3 
pushed to its extreme l'mit much more conveniently than in the 
case of piston engines, whence they shared the advantage of 
employing condensers giving the best possible vacuum. On the 
other hand, friction and leakage increase in proportion as the 
pressure is raised. From these opposite conditions it results that 
for low pressures turbines are more advantageous than reciprocating 
engines, while they generally consume more than the latter when 
the pressure of exhaust is that of the atmosphere or higher. 

As is the case of their hydraulic analogues, steam turbines may 
be divided into two principal classes : action and reaction turbines ; 
and each of these classes is subdivided accordingly as the turbine 
is composed of a single wheel, or of several wheels; traversed 
successively by the steam in course of expansion. Among re-action 
turbines—analagous in bydraulics to the weil-known Jonval 
turbine—of which, as multiple machines, the prototype is the 
Parsons turbine, the steam is only partially expanded in the 
distribution, and acquires its full expansion in the movable wheel. 
The steam, therefore, acts on the blades at once by its pressure 
and its velocity. The movable wheel is thus subjected on its two 
faces to pressures of different amount, causing longitudinal thrust, 
which has to be balanced. These differences of pressure render it 
necessary to reduce to a minimum the clearance between the 
movable wheel and the walls by which the steam tends to escape 
without traversing the blades and so doing useful work. It is 
indispensable that the distribution of the steam should be effected 
over the whole circumference of the movable wheel in order to 
avoid movements of pulsation very prejudicial to efficiency. 

In the “‘ action” turbine, on the other hand, the steam only acts 
on the movable wheels by its velccity. Each wheel revolves in « 
casing in which the pressure is uniform. Therefore the steam 
does not produce any sensible longitudinal thrust on the moving 
parts, which dispenses with the necessity for any special provision 
to neutralise such thrust. The steam does not tend to rush across 
the blades in order to pass from one face to another at ths 
expense of efficiency. It is therefore possible to provide sensible 
clearance between the moving and fixed parts, and consequently 
to disregard the wear of the shaft bearing. Further, it is possible, 
if need be, to project the steam on to one point only of the 
circumference. Finally, under the same conditions, ‘‘action” 
turbines revolve at a less velocity than ‘‘re-action” turbines. 
This renders more easy the direct coupling to the machines 
worked. 

The prototype of the simple-action turbine is that of de Laval, 
The author conceives that the multiple-action turbine offers 
greater advantages. It is, therefore, a motor of this type that he 
has ceveloped latterly. His turbine, known as the “ multicellular,” 
is composed of sheet-iron wheels, in greater or less number, fixed 
on the same shaft and separated one from another by flat 
diaphragms. Many of these machines are already at work. 
Wheels of single sheet iron suffice up to a diameter of about one 
metre (39in.) ; above this diameter it has been found advisable, 
in order to avoid deformation, to make the wheels of two conical 
discs of that metal. These multicellular ‘‘ action ” turbines can be 
disposed so as to run with very little loss from friction or from 
leakage, and asa result the consumption of steam is proporton- 
ately small at any load. 

Direct coupled to ventilators and centrifugal pumps, steam 
turbines, owing to their capability of producing great power at 
high speed, exhibit surprising results. The author has installed 
turbo-ventilators giving a pressure of half an atmosphere, and 
turbo-pumps with a lift of several hundred metres. He is prepared 
to install plants of several thousand horse-power compressing air 
to more than six atmospheres, or raising water to more than 600 
metres (say, 2000ft.). This shows that the steam turbine 
possesses vast possibilities. 

The discussion which followed was, if we may venture 
to say so, remarkable for its inutility. Engineers in 
general are watching the steam turbine with interest, 
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and endeavouring to obtain precise detailed information 
about it, and this, it would appear, cannot be had, either 
because nothing of the kind exists, or because those who 
possess it are chary of making it public. Sir J. Thorny- 
croft asked Mr. Parsons to begin, but he begged to keep 
what he had to say to theend. Mr. Jude called attention 
to the absence of definite figures as to what was being 
done in France as to consumption of steam. It was 
stated that with a superheat of 10 deg. Cent. a result had 
been got by Professor Rateau 2°5 lb. per kilowatt better 
than Parsons. This, if confirmed, was very good, but it 
wanted explanation. Compared with Mr. Parsons’ tests, it 
would seem either that Mr. Parsons’ steam was wetter 
than he thought, or Professor Rateau’s steam was drier. 
A great deal of importance was attached to having a good 
vacuum. It conduced largely to economy in the use 
of steam, but what was the net economy? Ina word, 
what did it cost to obtain the difference between the 
normal vacuum of 26in. and the turbine vacuum of 28in. ? 
As to coefficients, he did not know what the words meant 
precisely. Thus it was quite easy to state the coefficient of 
discharge of steam through a circular orifice unob- 
structed, but that did not apply to a turbine when the 
tiow is obstructed. How was the coeflicient to be 
obtained in that case? It was said by the author that in 
the multi-cellular turbine there was no fall of pressure in 
the cell, but how would this be known? 


Mr. Pulliner said that one great advantage of the 
turbine was its enormous increase in mechanical 
simplicity as compared with the piston engine. He then 
proceeded to compare the action of the steam in the 
Laval and Rateau turbines. In those turbines which had 
thrust, the axial component fell about 20 deg., and 
represented a waste of about Jin. of the energy in the 
steam. In order to get maximum efficiency, the turbine 
must run at the maximum velocity for which it was con- 
structed. In electrical driving this was of noconsequence, 
the velocity of the dynamo remaining the same, no 
matter what its output. But at sea itwas quite different, 
because the speed of the propeller must vary. Compound 
turbines no doubt in part got over this objection. In the 
Rateau turbine there was no leakage over the ends of the 
blades. He had not said in his paper, as supposed by 
Mr. Jude, that there was no drop of pressure in the cells ; 
what he did say was that there is no drop in the chamber. 
This was proved, because the diaphragm carrying the 
blades was very thin, and could have been easily bent if 
the pressure was not the same on both sides. Leakage 
would occur at the holes through which the main shaft 
passed. It would be serious in small turbines, trifling in 
large ones. He suggested that as the power wanted 
increased, it ought to be got by augmenting the diameter 
of the wheels, not increasing their number and the length 
of the machine. Thus, if we had 5000 horse-power, and 
1000 revolutions per minute, and wanted 50,000 horse- 
power, then it would be best to increase the diameter ten 
times, and run at 100 revolutions, or five times and 200 
revolutions. The length of the blades could be doubled, 
and so leakage reduced. The consumption of steam for 
an output of 1500 kilowatts came out at about 16°5 lb., 
the superkeat being 80 deg. Fah. What it would be at 
speeds other than the 1200 or 1500 for which the machine 
was designed would depend on the extent to which com- 
pounding was carried. 


Mr. Parsons said that as to Tournaire, what he had 
written was lost for fifty years, and only found about 
three years ago. The name Turbo-engine was intro- 
duced in 1891. Mr. Parsons went on to refer to the 
reasons why he was not allowed to make parallel flow 
turbines. A drop of pressure took place in the guides. 
They had had some peculiar experiences, and there was no 
doubt very high skin friction on the blades—no one knew 
why. There was really no radical difference between 
the action and the reaction turbine ; with proper curves 
there is no loss of longitudinal velocity; the only loss is 
friction. As to the use of low-pressure steam, he might 
say that he had offered to convert the mail steamer 
Ireland into a turbine boat, working with a boiler pres- 
sure of only 18lb., and to give 8000 horse-power instead 
of the 6000 horse-power which she had, but the City of 
Dublin Steam Packet Company had not sufficient faith in 
the system to accept his offer. The leakage in large 
turbines had been carefully measured; it amounted to 
5 per cent., or about one-fifth of the loss set up in a piston 
engine by cylinder condensation and re-evaporation. In 
a parallel flow turbine all leakage was for experiment 
stopped, but the loss by friction that ensued came out at 
15 per cent. As far back as 1894 he had patented the use 
of a turbine on an exhaust from a piston engine. The 
system had been applied in a French boat. 

Mr. Barker said that the question of a vacuum of 26in. 
and one of 28in. simply meant that for the first the cool- 
ing water was thirty times the feed, and for the latter 
fifty times the feed. Then came the old question of the 
temperature of the feed. On shore this did not matter, 
because the water went through economisers. As to 
wear and tear with the Parsons turbine there was none, 
but Professor Rateau, working at-a high velocity, might 
have some. A most important point was the question of 
repairs at sea. He had been a sea-going engineer, and 
he knew what a breakdown meant. It seemed to him 
that if the blades gave way in a turbine it was hopeless 
to attempt to repair them. As to the noise of turbines, 
he might say that one was put to work near an hospital. 
It was feared that the noise would prove objectionable, 
but it did not, and the hospital had been extended. 

After a vote of thanks had been passed, Professor 
Rateau proceeded to speak for about twenty minutes in 
French. He gave explanations of some of the details of 
his turbine. Incidentally, he said that with a 500 horse- 
power engine, steam pressure about 137lb. per square 
inch, the consumption of steam per kilowatt was about 
156 lb. We have not space to reproduce what Professor 
tateau said, and it is the less necessary because we have 
dealt at great length with his inventions in our issues for 
March 7th and 14th, 1902. 





} 

The last paper read in this section dealt with harbour 
dues, and had no technical interest. 

As promised in our issue of June 19th last, we now 
give on pages 6 and 7 further views of Messrs. Yarrow’s 
Works at Poplar, which were visited during the Con- 
ference. ‘These explain themselves. 








CHANNEL STEAMSHIP THE QUEEN. 
A proposaL to put a 3000-ton steamer on the Dover- 


laughed at. The suggestion that such a ship should be 
propelled by steam turbines,even if made three years ago, 
would have been rejected by most people as absurd. But 
even in this old country progress goes on, and The Queen 
is an established and most satisfactory fact. 
Railway Company, by providing a splendid service of fast 
trains between Calais and Paris, rendered it really worth 
while to improve the steamer service. Continued 
advances have been made, and very fully recorded in 
our columns in a recent series of articles.* In our 
impression for June 19th we illustrated The Queen, and 
described her so fully that little remains to be added here 
in that connection. It has been very aptly said that she 
is a ladies’ ship par excellence, and those who have seen 
the very large space allotted to the ladies’ saloons—there 
are two of them—their position, and their fitting and fur- 
nishing, will agree very fully with this statement. The 
points of interest for our readers are, however, the perform- 
ance of the ship. 

On Saturday a party of about 300 ladies and gentlemen 
left Victoria by special train at 9.45 a.m. in eleven bogie 
coaches, and ran through to Folkestone, where The 
Queen lay with steam up. Starting for Calais in lovely 
weather, she passed Folkestone pier head at 11.41°5 a.m., 
and passed Calais pier head at 12.50°5 p.m.—that is to 
say, in one hour and nine minutes. As the distance is 
just 25 knots, this gives a speed of as nearly as may be 
22 knots. Luncheon was served in tke Calais Railway 
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They are very simple and combined 
with a disengaging tackle. Two men can get a large 
boat into the water in half a minute. The davits are 
made in Dover, and are much used in the Navy. 

Certain questions of interest were fairly settled by 
this trip. In the first place, there is no room to doubt 
that the Dover-Calais run can be made in an hour if 
necessary. Much of the success attained is due to the 


channel boats. 


beautiful form of the boat, which is the result of a most 


elaborate series of tank trials carried out by Messrs. 
Denny at Dumbarton. We have had a somewhat ex- 


Calais route, if made five years ago, would have been | tended experience with high-speed vessels, ranging from 


torpedo boats to Atlantic liners. We have never seen 
any hull which could compare with that of The Queen in 
ease of movement through the water. The disturbance 
when running at nearly twenty-six miles an hour is so small 
that it is difficult to understand that the ship is going at 
more than ten miles or so. There is no feather under 
the cutwater. Her forefoot slips through without raising 
aripple. It is not until a point is reached some 30ft. 
from the bow that the first roller begins to be thrown off. 
The wake of the ship is very much like that of any twin- 
screw steamer. Possibly there is a little more broken 
water at the surface. As bearing on a recent discussion, 
it may be interesting to add that there is not a hollow 
line in the boat. Standing in front of her, bows these at 
the water-line appear to make two dead flat vertical 
planes, united at the cutwater by an angle which we 
estimated at 60deg., perhaps a little less. Turbine 
engines cannot be indicated. Messrs. Denny have suc- 
ceeded in getting the brake horse-power of The Queen’s 
engines, but the figures are not available for publication. 
Roughly it may be taken that between 9000 and 10,000 
horse-power are expended in propelling the ship, and 
there is every reason to believe that in fuel consumption 
the engines of The (Jueen will compare favourably with 
the best triple-expansion practice at sea. Furthermore, 
it seems that the mechanical efficiency must be very 
high because there is so little friction. There are, for 
example, no thrust bearings. The thrust is taken 


















































CROSS SECTION OF THE S.S. THE QUEEN 


Station, and the vessel left on the return trip to Dover 
at 3.10°5 p.m.; but she had not been turned round, and 
had to be backed out into open water, which took a 
couple of minutes. She passed Calais pier head before 
she had got way on her at 3.13 p.m., and passed Dover 
pier head at 4.17.5 p.m., thus making the run in one 
hour four and a-half minutes, against the tidei which 
must be pretty nearly the quickest passage ever made. 

A notice was posted to the effect that visitors could 
not be admitted to the engine-room, an obviously wise 
precaution ; but, as a matter of fact, there is nothing to 
see except three large cylinders lying side by side, while 
in the wing on each side is a surface condenser. The 
accompanying sketch shows the general arrangement in 
the ship. There are three turbines—viz, one high 
pressure in the centre of the ship and two low-pressure, 
one on each side. Each turbine drives a separate 
shaft, with two propellers on the outer shafts and one in 
the centre—five in al]. Inside the exhaust casing of each 
of the low-pressure cylinders a reversing turbine is fitted. 
In ordinary going ahead the steam from the boilers is 
admitted through a suitable regulating valve to the high- 
pressure turbine, and after expanding about 5-fold, it 
then passes to each of the low-pressure turbines in 
parallel, and is again expanded in them about 25-fold, 
and then passes to the condensers, the total expansion 
ratio being 125-fold. The two outer propeller shafts rotate 
outboard, the central shaft turns to starboard ; steam is 
supplied at 1501b. by two single and two double-ended 
boilers worked with forced draught 1°25in. pressure. 
The tubes are fitted with Denny ferrules. The air and 
circulating pumps are driven by auxiliary beam engines, 
and the engine-room contains the usual fittings. It is 
interesting to notice that the engines are provided with 
small centrifugal governors, operating throttle valves by 
electricity. These, however, have had nothing to do so 
far. They are intended to deal with the chance of racing 
in a heavy sea. In no way was a better impression to 
be obtained of all that the turbine means than by going 
into the tunnel, in which revolves, at about 900 revo- 
lutions per minyte, three steel shafts some Tin. diameter. 
It is not easy to realise that each of these was trans- 
mitting over 3000 indicated horse-power. 

The ship is fitted with Pett’s davits, as are most of the 


* Cross-channel Passenger Steamship Services, vols. xci., xcii., xciii., 
and xciv. 





altogether by the steam in the turbine, which is always 
moving towards the stern until it escapes into the 
condensers. 

As to noise, we were surprised to find that the engine- 
room is anything but silent. The noise is, of course, 
quite unlike that in an ordinary engine-room, and appears 
to be mainly due to the rush of the *steam through the 
engines, to which has to be added the noise made by the 
reciprocating auxiliary machinery, such as fan engines, 
air and bilge pumps, and such like. There is nothing, 
however, to worry passengers. Indeed, anywhere but 
right aft, it is not easy to know whether the engines are 
running or not. 

Lastly, we have to consider vibration. We may say 
at once that there is vibration, but not at all like that 
with which most people are only too familiar. It is 
impossible, we suppose, to transmit 9000 or 10,000 horse- 
power through any structure and not set up some 
vibration. That in The Queen is, we assume, due to the 
screws, which revolve at between 800 and 900 turns per 
minute. The range of vibration is very small; it has 
been not badly described as a “ purring thrill.” It is 
rhythmical in character, and might, perhaps, be 
graphically represented thus :— 


§ Seconds. 


28 se WWW 


First, we have an interval of about 2°5 seconds when 
there is no motion, then vibration begins and goes on for 
2°5 seconds when it has reached a maximum, and 
thence dies away for another 2°5 seconds, so that there 
is a 2°5 second period of rest, and then a five-second 
period of vibration, and so on. This points to a certain 
synchronism between the screws and the hull, and it is 
not at all improbable that the vibration, such as it is, 
might be extinguished altogether by altering the speed 
of one of the screws, and so putting it out of step with 
its fellows. The experiment could be very easily tried. 

Taken as a whole, The Queen represents the very latest 
development of scientific shipbuilding and engineering. 
Messrs. Denny and the Parsons Marine Steam Turbine 
Company have placed Great Britain once more in the 
very front rank of progress, and we heartily congratulate 
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them on the success they have attained. Nor must it 
for a moment be forgotten that it is to the enterprise of 
the chairman, directors, and Mr. Hill, the general 
manager of the South-Eastern and Chatham Railway 
Company, that the existence of The Queen is due. She 
constitutes a very large and costly experiment, and her 
success is no doubt at once a satisfaction to her owners, 
and a guarantee that yet further advances will be made 
in linking this country with France. We cannot, indeed, 
conclude this article without an expression of our appre- 
ciation of the part which the Chemin de Fer du Nord 
has played in improving the service between the two 
countries. 








PASSENGER LOCOMOTIVE—LONDON AND 


SOUTH-WESTERN RAILWAY. 


WE illustrate above one of the new four-coupled bogie 
engines which are now being employed on its accelerated 
long-distance services by the London and South-Western 
Railway. One of the most interesting features about these 
engines is the new crank shaft patented by Mr. Drummond, 
and which we illustrate from a photograph. 

It is built-up, and the axle and webs are of mild steel, 
the latter having the ends prolonged to form balance weights. 





SIX MONTHS’ CLYDE SHIPBUILDING. 





Wir the twenty-three vessels of approximately 28,500 tons 
launched during June, Clyde shipbuilders have made up the 
tale of their six months’ work to close on 188,000 tons— 
considerably less than for a number of years past. For 
the corresponding period last year the figures were 236,000 
tons; for 1901 the output was 232,000 tons; for 1900, 
215,000 tons; for 1899, 233,150 tons; and for 1898, 
207,500 tons. Month by mouth the output this year was as 
follows :—January, ten vesse’s of 16,150 tons; February, 
twenty-three vessels of 37,000 tons; March, twelve vessels of 
33,500 tons; April, sixteen vessels of close on 32,000 tons; | 
May, nineteen vessels of 40,000 tons; and June, twenty-three | 
vessels of 28,500 tons. Included in the six months’ output 

are an average number of vessels of huge tonnage for the 

mercantile marine, examples being the twin-screw steamer 

United States, of 10,500 tons, built by Alex. Stephen and 

Sons for the United Steamship Company, Copenhagen ; the | 
twin-screw Moldavia, of 10,000 tons, built by Caird and Co. ; 

the Palermo, of 7980 tons, by Barclay Curle and Co., 

Whiteinch, for the same owners; the Narragansett, of 9200 

tons, by Scott and Co., for the Anglo-American Oil Company ; 

the twin-screw Dorset, of 7000 tons, by John Brown and Co., 

Clydebank, for the Federal Steam Navigation Company, 

London ; and the twin-screw Kaikoura, of 7100 tons, by the 

same firm, for Turnbull, Martin ard Cc., London. 

















CRANK SHAFT OF L & S.W.7,.RAILWAY LOCOMOTIVE 


All the revolving, and ‘part of the reciprocating masses, are 
balanced in the axle, and, as these are balanced in the planes 
in which the disturbances are created, the axle is relieved of 
the destructive stresses caused by the balancing in the 
wheels. 








Society or ArTs.—The annual conversazione of the Society of 
Arts was held on Tuesday evening in the Royal Botanical Gardens. 
The weather was all that could be desired, and there was con- 
seuently a very large attendance. The grounds were prettily 
illuminated with hanging lamps, and a good programme of music 
was provided, 


Sailing vessels make no inconsiderable show in the returns, 
eight vessels of close on 17,000 tons having been launched, 
mainly by firms in the Port Glasgow district. The varied 
nature of the work undertaken by Clyde shipbuilders has been 
well illustrated during the six months’ period, and, for most 
part, of late. Big battleships and ocean liners, swift river 
paddler and Channel turbine steamer, full-rigged sailer and 
yachting challenger, oil carrier and telegraph cable steamer, | 
pleasure steam yacht, powerful sand-pump dredger, hopper 
barge, steam tug, trawler, drifter, and, finally, capacious 
floating graving dock, glided past the observer in kaleidoscopic 
variety ; and this is but the ordinary condition of things in 


| undertaking naval contracts wish for orders. 


| 3300 tons for continental owners; 


| Cannon-street. 








the. busy head centre of the shipbuilding industry. Although 
fresh orders have not been so numerous of late, still, on the 
whole, the various yards are fairly well off for work ; but those 
During June 
the contracts announced aggregate about 30,000 tons; among 
these are an intermediate steamer of 650ft. length of keel for 
the Cunard Company, two four-masted sailing ships, each of 
and a cable-repairing 
steamer for the Eastern Telegraph Company, London. 








THE FORBES GRIP NUT. 

THE two illustrations herewith show the grip nut lately 
brought out by the Forbes Rail and Grip Nut Syndicate, of 
It may be said that this nut in reality con- 
sists of two portions—although one of these is but a washer 
—since the one without the other is of no use. In Fig. 1 
the top of the screw bolt is shown coming through the 








Fig. 1 


washer. The hole in the latter is tapered, the larger diameter 
of hole being at the top. It will beseen that this hole is con- 
siderably larger than the bolt. In this figure the nut proper 
is seen on the right-hand side. It is much deeper than an 
ordinary nut, and its lower portion is turned off parallel and has 
four slots cut in it. The size of this turned-off portion is such 
that it just enters the hole in its washer, and, since the latter 
is tapered, and since the extension of the nut is slotted, a 
gripping action on the bolt is set up as soon as the nut enteis 
the washer hole. Moreover, the grip gets greater as the nut 
is screwed further and further ‘“‘home.’’ Fig. 2 shows the 
nut screw right ‘‘ home.’’ 

A number of advantages are claimed for this nut :—First, 





that it has three pressures, viz.: (1) Face pressure, as an 
ordinary nut ; (2) friction pressure between the extension of 
the nut and the washer ; and (3) the pressure of the thread 
inside the extension of the nut and the thread of the bolt. 
It is further claimed as an advantage that it is free from 
springs, extra screws or any complication ; that since the 
inside of the washer is tapered and smooth, the nut is as easy 
to screw off as to screw on, and can be used any number of 
times. No drilling or other weakening of the bolt is 


necessary. 
It is said that the nut has been subjected to tests on 


| marine engines, rock-drilling and stone-crushing machinery, 


without shaking loose, and its makers particularly recommend 
its use for agricultural and other machinery, marine engines, 


| ordnance, and motor cars, 
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RAILWAY MATTERS. 


Tur entire tramway system of Vienna is now operated 
electrically. The last horse car was taken off the roads on 
Friday last. 

Tue London and North-Western Railway authorities 
havea scheme under consideration for electrifying their branch 
line between Wolverton and Newport Pagnel. 


Tue directors of the Great Western Railway have 
appointed Mr. James C. Inglis, chief engineer of the company, 
to be general manager, in succession to the late Sir Joseph 
Wilkinson. 


Tue important railway improvements at Hamburg, 
which comprise the construction of a large central station and of 
several sub-stations, are being actively proceeded with, and will 
probably be finished in about two or three years. 


Tue South-Eastern and Chatham Railway announces 
that its new turbine steamer The Queen will run daily between 
Dover and Calais in connection with the 11.0 a.m. service from 
Victoria and Holborn stations, and on the return journey in con- 
nection with the 11.35 a.m. service from Paris. 


Tue Parliamentary Committee, presided over by the 
Earl of Belmore, which has been investigating the claims of the 
City and South London Railway Company to extend its line from 
the Angel, at Islington, to Euston, and toconstructa new ‘‘ tube” 
from Brixton to the City, have decided to allow the Bill to pro- 
ceed. 


Ir is said that for the shooting traffic in August the 
London and North-Western Company will regularly run trains to 
Carlisle without a stop. The Midland Company has quickened its 
time to Edinburgh and Glasgow by fifteen minutes. The time on 
th> East Coast route remains unaltered, but there are several 
additional] trains. 


Mr. A. M. THompson, M. Inst. C.E., M.I.E.E., signal 
superintendent, Crewe, has been appointed electrical engineer to 
the company from July Ist, in succession to Mr. J. W. Fletcher, 
who is retiring from the service on that date, and will, in addition 
to his present duties, take charge of the electrical and telegraph 
work. His office will be at Crewe. 


In the Cape Town House of Assembly the Railway 
Bi!l has been read a first time. It involves an expenditure of 
over £2,000,000. The new lines are to be from Sand Flats to 
Alexandria, Kokstad to the Natal border, Conway Siding to 
Mariasburg, Eendekuil to Lambert’s Bay, Richmond-road to 
Richmond, Fourteen Streams to the Transvaal border, Victoria- 
road to Carnarvon, and Ceres t> Ceres-road. 


A BRANCH line from Kotonon to Whydah, in Dahomey, 
has been laid along the coast, a distance of 20 miles, for both pas- 
senger and freight traffic. The main line into the interior is con- 
structed to Abomey, a distance from Kotonon of 70 miles, and is 
opened for traffic to that point. From there the line is being 
continued up towards the Niger, which it is intended to reach as 
soon as possible. The distance of the Niger from Abomey is about 
330 miles. 

Durtne the course of the next few weeks a competition 
between steam and electrically hauled trains will take place on the 
Prussian State railways between Hamburg, Hanover, and Berlin. 
All the leading locomotive builders and electrical firms in Germany 
have been invited by the State to submit designs and specifications, 
both of high-speed steam locomotives and electric locomotives, or 
motor cars capable of running at a speed of 100 miles per hour 
with a light load and 90 miles per hour with ordinary traffic. 


Two new consolidation locomotives are being built by 
the Baldwin Locomotive Works for the South Buffalo Railway 
Company. They are designed for heavy road service, and will be 
used exclusively for hauling freights over a short but hilly road. 
The total weight of the locomotive is to be 175,000lb., with 
159,000 lb. on the drivers, which gives 91 per cent. of the total 
weight for tractive adhesion, The heating surface will amount 
" square feet, and the cylinders will take a pressure of 
290 Ib. 


THE new automatic signals ordered by the Michigan 
Central will be put up this summer between Windsor, Ontario, 
and Woodslee. Ontario, 22 miles, and between Marshall, Michigan, 
and Augusta, Michigan. On the Canadian section most of the 
block sections will be two miles long, and the distant signals will 
be on posts separate from the home signals and situated 3500ft. in 
the rear of the home signals. There is a length of about 66 miles 
vn the Michigan Central on which the signals are now arranged in 
this way. 

On the Michigan Central Railroad, with 559 automatic 
signals, on 279 miles of road, the number of signal failures and 
train.delays reported by the signal inspectors in the month of April 
was 31. The causes of these failures and delays were: Wet track, 
4: broken rail, 1; lightning, 2; broken wire, 9; defect in relay, 
1; failure of battery, 1; train in block, 1; other causes, 12. No 
false clear indications were reported. The average number of 
failures and delays for the four months preceding April was 19} 
each month. 


A Reuter telegram from St. Moritz, dated June 27th, 
states that the new Rhaetian Railway, whereby the journey from 
London to the Engadine will be accomplished in thirty hours or 
possibly less, instead of three days as hitherto, was officially opened 
on that date. The construction of the railway was begun in 
October, 1898, and four years have been occupied by the boring of 
the Albula Tunnel, which is 5866 metres in length. The railway 
starts from Thusis and runs to Celerina at present, but will be open 
to St. Moritz next year. 


EvimvENcE against the City and South London Railway 
Bill was given before the Earl of Belmore’s Committee last week 
by Mr. A. C. Ellis, general manager of the Metropolitan, that, not- 
withstanding the great mileage of his railway, the average income 
per nger worked out at 1-65d.; they carried an enormous 
number of passengers ata penny. When electrified he expected 
that the Metropolitan would be the best electric railway in London, 
and that it would cover the journey from Gower-street to Moor- 
gate-street in eight minutes. 


Some experiments were recently carried out on the 
Indian State Railways with Cardiff and native steam coal. In 
each case a six-wheel coupled engine was put to haul 365 tons a 
distance of 110 miles, the terminal station being 315ft. above the 
starting point. Two tests were made with Welsh coal, the con- 
sumption of coal per gross ton-mile being 0-0601b. and 0-058 Ib, 
For the other tests, three in number, Bird’s Deshargarh coal was 
used. In these tests there was a consumption of coal per gross 
ton-mile, 0-0741b., 0-077 1b., and 0-074 lb. respectively. 


At the seaport of Kotonon, in Dahomey, where there 
is already a large pier, there has now been provided a fresh facility 
for shipping in the shape of an aérial railway for the conveyance of 
goods from the pier to a steamer lying in the open sea by means of 
a long, thick cable rope, one end of which wil] be fastened to the 
s‘eamer’s mast and the other to iron girders erected at an elevation 
cn the pier. The experiment had not been tried when the last 
mail left, says Reuter’s Liverpool correspondent, and by many its 
success was doubted, the fear being expressed that in the event of 
a Feavy or a swelling sea there would be a danger of the vessel’s 
na:t giving way. The experiment, however, is regarded with 
great in‘erest. 





NOTES AND MEMORANDA. 


THE death occurred on June 10th of Professor Luigi 
omnatts director of the engineering school of the University of 
ome, 


Some tests on the strength of paper, made during the 
past year at the Watertown Arsenal, U.S.A., showed that strong 
blue print paper had a strength of 9700 lb. per square inch, while 
with « linen paper the strength was 9000 lb. per square inch. 


Tse result of a kite-flying competition held on the 
Sussex Downs last week shows that the highest altitude attained 
was 1816ft., by a kite of the Burmese pattern belonging to Mr. 
Charles Brogden. Mr. L. Cody was second with a height of from 
1400ft. to 1500ft. The minimum altitude to qualify for the medal 
was fixed at 3000ft., so that the Royal Aéronautical Society’s 
medal has not been won. 


THe Petit Var states that the French Navy Budget 
for 1904 amounts to £12,517,273, which is £21,587 less than that 
for the current year. The item for ships building in private yards 
shows an increase of £25,600, while for ships building in Govern- 
ment yards there is a slight decrease amounting to £2096. The 
amount asked for aay is reduced by £94,800, while that for naval 
bases is increased by £22,160. 


Te total number of sea-going ships of all nations 
which entered the port of Hamburg in 1902 was 13,284, and their 
net sameness tonnage 8,689,000 tons, whilst the total number 
cleared was 13,283 of together 8,666,000 tons. Of the ships entered 
last year 9012 of together 7,855,000 tons were steamers, and 4272 
of together 834,000 tons were sailing vessels ; 9624 ships of together 
7,943,000 tons entered this port last year witb cargoes, and 
ships of together 746,000 tons entered in ballast. 


A NEW method of cleansing tin-plates has just been 
invented by Mr..A. J. Maskrey, of Laughlin, U.S.A. As the 
plates come from the tinning pot they pass through a box arrange- 
ment containing a set of discs rolls around which circulates a stream 
of water, which is in reality a soapy solution. This is heated to 
180 deg. and plays upon both sides of the plate. This completel 
eats away the grease and the dirt. The sheets next pass through 
a pair of india-rubber rolls and over a natural gas burner, which 
thoroughly dries them. By this process there are said to be no 
plates with bad corners or edges, 


A process for bringing down hung charges in blast 
furnace or cupola work, or for cutting through any body of iron, 
steel, &c., which is the invention of a Mr. Menne, consists in 
using an oxy-hydrogen flame to rapidly heat a small spot of the 
piece, and when it reaches white heat shutting off the hydrogen, 
at the same time increasing the pressure on the oxygen, up to 
as much as 30 atmospheres. The burning of the iron by the 
oxygen rapidly makes a hole through the piece, and the high- 

ressure blast blows the liquid material out of the hole, so that 
Eocentel and vertical holes may be made with equal facility. 


A Russian doctor named Loudon, of St. Petersburg, 
has published some interesting observations relative to the action 
of the Becquerel rays on the nervous system and on the eye. He 
found that when a box containing bromide of radium was placed 
in a cage in which mice were kept the animals became paralysed 
and comatose, and died in five days. He also found that persons 
who are either totally blind, or have only the feeblest possible 
perception of light, are peculiarly sensitive to the Becquerel rays, 
and are able to form visual conceptions of the contour of objects 
the shadows of which are shown on a screen by means of the rays, 


Aw estimate of the water powers developed in the 
several countries was given by A. Gradenwitz, in a paper before 
the Frankfort Congress of German Naturalists and Doctors. His 
figures are as follows: —Germany and Austria, 180,000 horse power ; 
Switzerland, 160,000 horse-power ; Sweden, 200,000 horse-power ; 
the United States, 400,000 horse-power. He estimates the total 
power available in a number of countries to be: Sweden 2,000,000 
horse-power ; France, 10,000,000 horse-power ; Germany, Austria, 
Switzerland, and Italy, together, about 10,000,000 horse-power ; 
while in the United States the Niagara Falls alone could furnish 
10,900,000 horse-power. 


Ar the recommendation of the Central German 
Meteorological Institute at Hamburg, a new form of storm signals 
was introduced last year for all coastal stations of the German 
Empire. These consist in semaphores, similar to those used here 
at railway stations and also on board the larger class of war vessels, 
which are provided with six—or more—pairs of movable arms. 
The latter are raised or lowered, according t> the force of the 
wind, the direction of which is shown by discs placed below the 
arms. The messages concerning storm signals are telegraphed 
three times in the course of the day from the Central Institute at 
Hamburg to the various coast stations. 


A new high school for shipbuilding and marine engineer- 
ing was opened at Kiel in April last, by the Prussian Government, 
for the purpose of offering to young men possessing the requisite 
preliminary knowledge of the professions specially selected by them 
an opportunity of perfecting the same to such a degree as to fit 
them either for technical appointments in private offices or 
industrial establishments belonging to State or private companies. 
The course of ‘instruction in the school is to last two years, and is 
to be assisted by visits to shipbuilding yards, machine factories, 
&c., as well as by practical work in the electro-technical and engi- 
neering laboratory attached to the school. 


A NEW composition whereby steel can be more easily 
welded than formerly was tried recently at the Jefferson Iron 
Works, Ohio. According to the Scientific American, the process 
employed consists in welding steel, and especially wr steel, by 
putting scrap steel, layer upon layer, in Ce prefer. shape or 
size, superposing on each layer some of the composition, and 
heating the entire mass, then subjecting it to mechanical pressure, 
whereby a homogeneous union of the separate parts is produced, 
forming practically a single, integral mass, possessing, it is claimed, 
all the practical qualities and characteristics of the steel billets 
produced by casting, or by other known methods. 


Pornt Reyes, a United States weather bureau and 
storm signal station, situated on the California coastsome thirty-five 
miles north of San Francisco, holds the world’s record for high, 
strong, continuous winds. On May 18th, 1902, the wind at Point 
Reyes attained a velocity of 102 miles an hour, and for several 
minutes was rushing along at the furious rate of 120 miles per 
hour. This year on May 14th the winds commenced to blow 
again with the greatest violence. For four days the velocity 
registered averaged more than 60 milesan hour. For nine days 
the average velocity was 52 miles an hour. The total number of 
miles recorded on the anemometer was 11,223 miles. 


Tue Automobile Club intends to hold a 1000-miles 
reliability trial of motor vehicles in September, commencing on the 
4th and terminating on the 12th of the month. The stal 
Palace will again be the starting and finishing point of each day’s 
run. On September 4th the cars will run to Folkestone and back, 
distance 1394 miles ; on the 5th to Eastbourne and back, distance 
120 miles ; on the 7th to Worthing and return, 120 miles ; on the 
8th to Winchester and back, 1334 miles; on the 9th to Southsea 
and back, 1444 miles ; on the 10th to Bexhill and back, 1214 miles ; 
on the 11th to Margate and back, 121} miles ; and on the 12th to 
Brighton, and return to Crystal Palace, 874 miles: total, 1014 
miles. There will be three gold medals awarded, 





MISCELLANEA. 


In the interests of Russian agriculture and of the corn 
trade generally the Russian authorities have found that it will be 
necessary to equip the port of St. Petersburg with warehouses for 
the storage of corn. 


Tue bridge over the river Ouse, close to Uckfield 
Station, collapsed on Saturday, throwing into the river a traction 
engine, drawing two empty trucks, and the men with it, and carry 
ing down the roadway, gas and water pipes. The men, fortunately, 
were rescued practically unhurt. : 


Ar Bangor Police-court, on Tuesday, Mr. Horace 
Plunkett, Vice-President of the Department of Agriculture and 
Technical Instruction for Ireland, was fined £5 for furiously 
driving a motor car between Bethesda and Bangor. 


HirHerto there has been no direct trade between 
Odessa and the ports of Finland, The ‘ Finnish Lloyd,” however, 
is about to establish at once a regular steamship, passenger, and 
goods service between Helsingfors and Odessa, and for this 
purpose the company has bonght three steamers, each of 250() 
tons. 


THE Mersey Docks and Harbour Board Bill, which 
has passed the House of Lords, was before a Select Committee of 
the House of Commons on Wednesday. The object of the Bill is 
to give authority to the Mersey Docks and Harbour Board tu 
construct additional dock works on the Liverpool side of the river 
eee i and to amend in various respects Acts relating to the 

rd, 


Tue Vladivostock Press asserts once more that the 
question of re-establishing the free port at Vladivostock is only 
one of time. At any rate, a Customs official has been sent from 
St. Petersburg to study the question on the spot, and until hi. 
report has been delivered the Customs staff will not be increased, 
although the present staff at Vladivostock cannot cope with the 
growing activity in trade. 

Tue Kolnische Zeitung draws attention to the 
striking falling off in German shipping in the port of New-Chwang, 
which is the only pert in Manchuria open to foreigners, and which 
does not contain the representative of a single German commercial 
firm. On the other hand, German shipping has been very con 
spicuous at New-Chwang in the past, and this fact makes the 
recent decrease all the more striking. 


Tue ironclad Désarévitch, of 13,000 tons displace- 
ment, and which has been built recently ai Toulon for the Russian 
navy, has failed at her trial trips to attain the stipulated speed of 
18 knots. The failure is put down to defects in herscrews. The 
ironclad has beey docked at Toulon, and alterations are now being 
made in the working of her screws. In August she is due at 
Cronstadt, where she will be fitted out for the Far East. 


In view of the insufficient depth of the navigable 
channel of the river Elbe at certain points between Hamburg and 
the sea for the largest class of sea-going vessels visiting this port, 
especially at times when the condition of the river is adversely 
affected by unusually low tides, and unfavourable weather, the 
Governments of Hamburg and Prussia have decided upon carrying 
out an extensive project for “correcting” the course of the river, 
so as to increase its depth permanently. 


THe Petit Var states that the group of submarine 
boats at Toulon, which at present consists of three only—the 
Gymnote, Gustave Zédé, and Y—will be increased during 1904 by 
nine more, of which two will be submersibles. The two sub- 
mersibles will not be ready until the end of 1904, and they, with 
three of the submarines, will be fitted with one of the three new 
motors which are now under trial. The four other submarines are 
expected to be ready by May or June next year. 


Tue rapid growth of the port of Hamburg and the 
constant increase in the number of shipbuilding yards and other 
industrial establishments on the left bank of the river—opposite 
this town—which is not connected with the right bank of the river 
by a bridge, but merely by numerous steam ferries, has for some 
time already made the establishment of some better mode of com- 
munication very desirable, and it now appears probable that the 
construction of a tunne! between the two banks will be decided 
upon. 

TENDERS are invited for the supply of 38,000 kilos. of 
telegraph wire (4-1 to 4-3 mm. diameter), 1600 top coverings (‘‘ top- 
dekster”), 5300 insulator holders, and 7000 insulators. These 
tenders will be received at the manager’s office, State Raiiways, 
Christiania, not later than 3 p.m. on Wednesday, July 15th. 
Conditions of tender may be obtained on application to “‘ Telegraf- 
inspektiirens Kontor,” No. 8, Steners-gade, Christiania. Apart 
from the usual Customs duties, a preference of from 10 to 15 per 
cent. is given to native manufactures. 


THE inquiry into the circumstances attending the 
explosion which occurred recently at Woolwich Arsenal, by 
which 16 men lost their lives, was concluded on Tuesday. The 
jury returned averdict that death was caused by the explosion, 
but how the latter was caused there was no evidence to show. 
They added a rider that the evidence revealed a negligent 
system of work, and recommended that the buildings should be 
farther apart, properly mounded, less men em a at the work, 
that they should be under the inspection x the Home-office, 
and that piecework and fellowship should be abolished. 


In connection with the representations made by the 
Brighton and Western of France Railway Companies and the 
French Chamber of Commerce in London to the Minister of Public 
Works in Paris as to the condition of Dieppe Harbour, it ix 
announced that an order has been given by the French Govern- 
ment for a new dredger to be purchased at a cost of £24,800, and 
added to the three dredgers which are already stationed at Dieppe. 
With this addition to the plant now employed in dredging opers 
tions it is hoped that the delays which occasionally occur during 
the winter months in entering Dieppe Harbour will be entirely 
overcome before the advent of next winter. 


THE new Russian cruiser Kagul, which was launched 
at Nikolaieff, on the Black Sea, on June 2nd, was laid down in 
the Admiralty Yard therein August, 1901. The dimensions are :— 
Total length, 439ft. 74in.; greatest beam, 54ft. 54in.; draught, 
20ft. 74in.; and displacement, 6675 tons. Two engines, of 19,500 
indicated horse-power, are ex d to give the Kagula speed 
of 25 knots. The armament is carried in two turrets and four 
armoured casemates ; it consists of twelve din. guns of 45 calibres, 
and of twelve 3in. guns of 50 calibres, with six 46 mm. quick-firin 
guns, and two submarine torpedo tubes. It is to be remarke 
that all the material used in the construction of this vessel was 
supplied by Russian works. 


Str Wituram Crookes and Professor Dewar have 
issued their report on the composition and quality of daily samples 
of the water supplied to London for the month ended May 3lst, 
1903. Analyses of 212 samples of water collected were found to be 
clear, bright, and well filtered. The rainfall at Oxford during the 
month of May was exceptionally heavy, the amount recorded being 
4-88in, ; the average rainfall for May was 1-75in., thus there was 
an excess of 2-63in., and this, added to the previous one of 1 -72in., 
makes a total excess for the year of 4-35in., or 49-9 per cent. on 
the thirty years’ average. In spite of the sudden and exceptional 
rainfall during the month of May, the bacteriological quality of the 
London water remained substantially as good as during the pre- 
vious month, proving that adequate care had been expended and a 
high efficiency attained in the results of the filtration, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brocxnaus, 7, Kumpfgasse, Vienna J. 
CHINA.—K&LLY anp Watss, Limitep, Shanghai and Hong Kung. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHErR anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocxuavs, Leipzic; A. TweirmEyeEr, Leipzic. 
INDIA.—A. J. Compripcg anp Co., Railway Bookstalls, Bombay. 
ITALY.—Loxgscuer anv Co., 307, Corso, Rome ; Bocca Frerzs, Turin, 
JAPAN.—KELLY anp Watsn, Limirep, Yokohama, 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Rickgr, 14, Nevsky Prospect, 8t, Petersburg. 
8S. AFRICA.—Wa. Dawson & Sons, Liurrep, 7, Sea-st. (Box 489), Capetown. 

Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THompson AnD Co., 83, Loop-street, Capetown. 

J. C. Juta anv Co., Capet » Port Blizabeth, Joh 

Bast London, Grah town, King Williamst 

Hanpet Hovuss, Limirep, Kimberley. 

ApAMs AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anp Gortcu, Melbourne, Sydney, and Brisbane. 

R. A. Toompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTrREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA,—InTERNaTIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgtiy anp Watsu, Limrrep, Singapore, 
CEYLON.—WisayartTna anv Co., Colombo. 
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SUBSCRIPTIONS. 
Tas Ewomerr can be had, by order, from any ne mt in town or 
country, at the various railway stations; or it can, preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers). . £1 98. Od. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
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instructions, 
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REPLIES. 

H. B. (Hastings).—The De Dion centrifugal pump for water circulation 
in petrol motor cars is said to be highly efficient. This firm also 
makes a rotary pump. <A semi-rotary pump is known as the Wilcox. 

J. T. W.—We believe the only system in use is to employ a clerk to 
count up the money and put it in tins or envelopes. If your apparatus 
is a and trustworthy, it would very like'y be welcomed in large 
works, 


E. H. (@ull).—Your letter was not suitable for publication ; it lacked 
general ioterest. If we went into the question of the treatment of 
individuals by trades unions, there would, we assure you, be no limit 
to the correspondence which would ensue—a correspondence which, 
we can say from exper’ence, would be neither useful nor edifying. 
Ycur letter has not beea preserved. 

W. H. anv Co, (Camden Town).—It is impossible to say without further 
information whether the system patented by your client has any 


Your best plan will be to purchase the 
published at the 
In it you will 


features of novelty or not. 
Abstracts of Specifications, ‘‘ Aids to Locomotion,” 
Patent-office, Quality-court, Southampton-buildings. 
get the whole history of the subject. 

P. E. C. (Nine Elms).—The waste of heat caused by boiler scale involves 
very vexed questions and many controversies. There is no concen- 
trated information on the subject available. Too much depends on 
the nature of the scale or deposit ; a little grease is as bad as very 
heavy scale ; “ flour deposit,” really mud, is about the worst possible. 
We fancy that you may get all that is known from the engineers to the 
boiler assurance companies. 

’. (Manchester).—The centrifugal force tends to throw the vehicle over 
outwards, that is, to lift the inner wheels off the road. To counteract 
this tendency, a man leans out as far as he can sideways from a motor 
car taking a sharp curve. The way a cyclist leans over when turning 
a corner quickly, and the inclination of a circus horse to the centre of 
the ring, are analogous cases. They lean inwards t> prevent being 
overthrown outwards by centrifugal force. 
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DEATH. 


Os the 80th ult., at Charnwood, Willesden Green, Wittt1am Haypen 
Garter, M.1.C.E., resident engineer Metropolitan Railway, aged forty-six. 
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edition, ALTERATIONS to standing advertisements should 
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Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
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PUBLISHER'S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 
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*,* With this week's number is issued, as a Supplement, a Tio ; age 
Drawing oa Six “COU, ted Passenger Locomotive, Chicago and A/tow 
Railroad. Every copy as issued by the Publisher includes a copy 


of this Supplement, and subscribers are requested to notify the 
fact should they not receive it. 
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A NEW TECHNICAL EDUCATION SCHEME. 


On Monday morning our daily contemporaries 
published an open letter addressed by Lord Rose- 
bery to Lord Monkswell, the chairman of the 
London County Council. This letter states that 
Messrs. Wernher, Beit, and Co., of South African 
fame, offer to give £100,000 to establish a new 
Technical Institute in London. The letter goes on 
to express the hope that the London County Council 
will endow the new University with a sum of 
£20,000 a-year, and that the Royal Commissioners of 
the Exhibition of 1851 will give a site for the 
necessary. buildings at South Kensington. At 
present there are no details of the scheme available, 
and it is not possible to discuss it to much advan- 
tage. For ourselves, we neither hasten to condemn 
nor to praise. When all the facts are before us it will 
be time to express opinions concerning them. 
There are, however, some features in Lord Rose- 
bery’s letter, and in the way in which the proposal 
has been brought forward, that ought to be very 
carefully considered. What these points are we 
propose to set forth here. 

For several years technical education all round 
was advocated in this country. The British work- 
man was said to be incompetent as compared with 
the continental workman, and, as a result, we were 
losing trade. It mattered nothing that there was 
not a syllable of truth in the statement. For the 
time it made a good popular cry. Subsequently it 
was discovered that there was a mistake somewhere, 
and recently nothing has been said about the 
British workman. Technical education must, we 
are now told, be imparted to the “captains of 
industry.” The new scheme goes a little further 
than this. Only very first-rate brains indeed are to 
profit by the superlative education to be obtained 
in the Institute. Lord Rosebery takes as his stan- 
dard the highest German training. He writes : — 
“Perhaps the most perfect instance of such pro- 
vision is the great College of Applied Science at 
Charlottenburg, alongside of the University of 
Berlin, erected at an outlay exceeding £500,000, 
and costing £55,000 a year. From its portals there 
issue every year some 1200 young men of twenty- 
two or twenty-three years of age, equipped with the 
most perfect training that science can give as experts 
in chemical technology, electrical engineering, metal- 
lurgy, shipbuilding, «c. Of these, the ablest are 
eagerly sought after by the great industrial combina- 
tions of the German Empire, which owe their 
remarkable success in no small degree to the quite 
exceptional wealth of scientific knowledge and 
training which is thus placed at their disposal.” 

The first point of interest about this argument is 





that the highly-finished Charlottenburg student 
appears to be unable to earn anything like a salary 
commensurate with his attainments. At all events 
it is a matter of very common knowledge that our 
own manufacturers can obtain the best scientific 
aid that Germany can supply for very much less 
money than Englishmen of similar attainments will 
accept. Indeed, the German manufacturing chemist 
and brewer has almost superseded the Englishman. 
It is a melancholy fact that numbers of very 
highly-trained English chemists cannot find employ- 
ment at all in this country under conditions of pay 
which will permit them to live. They are told at 
every turn that the profession is overstocked. From 
this we draw two deductions. The first is that 
England need not fall into the background for lack 
of science, seeing that it can be had at an astonish- 
ingly low price from Germany; the second is that 
the proposed Institute must face from the very first 
strong German competition. By-and-bye, no doubt, 
all this will come out in the proper place and time. 
A great deal is said about England and the nation’s 
interests. We venture to add one word about the 
students who are to be trained in the new College. 
If the highest product of Charlottenburg can be had 
for a yearly salary of £120 to £300 a year, can it be 
really worth an Englishman’s while to undergo 
the elaborate and costly training to be given in the 
new College? The probable rewards seem to be 
scarcely worth the cost. Perhaps Lord Rosebery 
possesses information on this point which will be 
made public in due time. We understand, indeed, 
that Messrs. Wernher, Beit and Co. have in par- 
ticular view the supply of highly-trained men to 
develop the industries of South Africa. Such a 
condition would be eminently favourable to the 
undertaking. 

Be the College what it may, it is peculiarly un- 
fortunate that its establishment should be advocated 
on entirely erroneous grounds. It appears to be the 
curse of technical education that those who favour 
it never seem to grasp the facts. We have been 
told for years—and the story is now being repeated 
with more vigour than ever—that Germany is a 
dangerous competitor because of her technical 
education. Those who write and speak in this 
way are conveniently oblivious of the cireumstance 
that Germany has developed her manufactures of 
all kinds by the aid of rigorous Protection. We 
are continually twitted with the loss of the trade in 
aniline dyes. These dyes were discovered by Eng- 
lish chemists. No patents could be obtained in 
Germany, and Germany appropriated the discovery 
and undersold the British manufacturers, until the 
English trade was ruined. England could not 
retaliate because of the German tariffs. It isa 
serious mistake to assume that the German chemist 
has done everything and left the English chemist 
far in the background. A dozen examples to the 
contrary might be brought forward. Take, for 
example, the modern paraffin candle. The first two 
paraffin candles ever made were exhibited in Dublin 
in the Exhibition of 1853. They cost £800 each, 
and they were made at the peat works established 
by Mr. Hodgson, not far from Athy, in Ireland. It 
is easy to forget how the candle, soap, and glycerine 
manufacture was developed by Field and others in 
this country. Again, we are referred to the develop- 
mentof electricityin Germany as a result of technical 
education. It was nothing of thekind. Its develop- 
ment was the result of favourable commercial con- 
ditions. It is conveniently forgotten that the 
dynamo magnetic machine was invented in this 
country by Holmes, and used for years for illuminat- 
ing lighthouses before Germany stirred in the 
matter. The self-induction dynamo was probably 
invented by an Englishman, Wilde. His claim may 
be disputed by France—certainly not by Germany. 
The incandescent lamp is the invention of Edison 
and Swan. The difficulty is, indeed, to find what 
important invention in electricity originated i 
Germany. The electric telegraph, the submarine 
cable, the telephone—none of these sprang from 
German brains. The progress of electricity was 
stopped dead in this country by the action of 
Parliament. It advanced in the United States, 
thanks to unlimited freedom; and in Germany 
because as an industry it is carefully protected. 
We do not say that Protection is a good thing, but 
unless we wilfully shut our eyes to facts, we must 
admit that it stimulates manufacturing industries in 
a very effectual fashion. 

One highly important aspect of Lord Rosebery’s 
scheme—if we may be permitted so to term it— 
is that the London Council are called upon to con- 
tribute £20,000 a year to the support of the College. 
We venture to ask why the taxpayers of London 
should have this additional burden laid on their 
shoulders ? As we presume that the Institute 
will be open to the world, why should London 
be asked to pay for the education of the foreigner, 
or even of the man from the provinces? We 
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know that the tendency of education rates 
is to rise, and it is not impossible that a very 
large increase indeed on this £20,000 a year 
may be found necessary. Economists will, we 
suspect, say that the necessity for a subsidy of this 
kind is an evidence of fatal weakness. If the 
training given to the picked young men who are to 
form the students is one that will bring in an 
adequate return, their parents and guardians ought 
to pay, if not with pleasure, at all events with 
resignation, the fees necessary to make the institu- 
tion self-supporting. It must be borne in mind that 
the contemplated College is a very high class train- 
ing establishment indeed. We find that parents 
and guardians are quite willing to pay heavy appren- 
ticeship fees to eminent engineers in practice. We 
know that the cost of educating a physician or a 
surgeon or a lawyer is borne by those concerned, 
not by the public. Why should technical education, 
if it really has a career to offer to a man with brains, 
stand alone in requiring the help of the ratepayer ? 
The position is certainly peculiar; it needs explana- 
tion. There are puzzles, in short, about the whole 
subject that require clearing up. 

Finally, we may say that we regard the proposal 
to establish the Institute at South Kensington 
without satisfaction. South Kensington does not 
enjoy a very high reputation as an educational 
centre. The Imperial Institute has not been for- 
gotten. The site appears to us to be unsuitable. 
It would be altogether better that the Institute 
should be established in some great manufacturing 
centre, such as Manchester or Birmingham or 
Leeds. Lastly, it will be interesting to watch the 
line taken by existing colleges. Can it be possible 
to impart a higher technical education than can now 
be had in Glasgow, or Liverpool, or Leeds? What 
will the Royal College of Science, and the Central 
Institute, South Kensington, have to say on the 
matter ? 

On Monday afternoon a meeting was held at the 
Mansion House for the purpose of obtaining money 
to erect a memorial to the late Sir Henry Bessemer. 
The committee which has been formed has Sir W. 
Preece as chairman, Sir F. Mowatt and Mr. Julius 
Wernher as trustees, and Mr. Charles McDermid 
as secretary. It is intended, we understand, to 
establish a distinct school of metallurgy and metal- 
lurgical research in connection with the Techno- 
logical Institute. We are glad to be abie to add 
that Sir John Woolfe Barry drew attention to the 
work done by Mushet, who converted Bessemer’s 
most suggestive failure into a gigantic success. The 
situation is, we may add, complicated in no ordinary 
degree by the refusal of the Iron and Steel Insti- 
tute to have anything to do with this Bessemer 
memorial. 


AGAIN THE HYACINTH AND THE MINERVA. 


Ir is not easy to say how far the Hyacinth and 
Minerva are typical ships. It is to be hoped, 
however, that the lessons which they have been 
made to teach are of fairly wide application. In 
nothing is specialisation more marked than in ships, 
and particularly in ships of war. Therefore it is 
seldom safe to say that because particular results 
are obtained with one ship they connote the exist- 
ence of a general law. Yet it is always possible 
that the speeds, for example, obtained under given 
conditions with one ship will be the speeds obtained 
with other ships of much the same nature when the 
conditions are fairly similar. We venture to hope 
that the results had with the Minerva and the 
Hyacinth are, on the whole, capable of repro- 
duction in many other ships. If they are not, 
then much money and energy have been wasted 
in carrying out experiments narrowed in their 
application. It will be remembered that during 
the first race to and from Gibraltar carried out by 
the Admiralty Committee on Boilers the Minerva 
easily beat the Hyacinth. The most interesting 
fact noticed was that after a certain speed of revolu- 
tions of her screws had been reached no addition to 
that speed made the ship go faster through the 
water, the additional power exerted being entirely 
wasted. Such a result went to show that probably 
the screws were defective in some way, so further 
trials were carried out by the Boiler Committee, 
and the results of these trials have just been pub- 
lished in the shape of a Blue-book which now lies 
before us. 

The report, after stating the circumstances, goes 
on to say that the difference in speed of the two 
ships must be due either to differences in the shapes 
of the hulls, or in engine friction, or in propeller 
efficiency. Now from model experiments it is 
known that, so far as the forms of the ships are 
concerned, at equal draughts and displacements the 
Hyacinth should require at the outside 300 indicated 
horse-power more than the Minerva at 20 knots, 
about 100 indicated horse-power more at 18 knots, 





and practically the same indicated horse-power at 
16 knots. The difference in dimensions and form 
cannot, therefore, account, under conditions of 
practice, for any sensible difference in speed with 
equal engine power. Form being eliminated, the 
next thing to consider was the engine friction, and, 
accordingly, a series of useful experiments were 
carried out, the propellers being removed, and the 
engines indicated at various speeds. Broadly 
speaking, it was found that the engine friction was 
about the same in both ships, amounting to some 
5 per cent. only of the full power. Thus, for 
example, in the Hyacinth the friction power varied 
between 24-8 indicated horse-power at 24:5 revolu- 
tions, and 283-6 indicated horse-power for 180 revo- 
lutions of the port engine. In the Minerva 265°8 
indicated horse-power were required to turn 
the port engines at 143 revolutions per minute, 
while 28°8 indicated horse-power sufficed to 
turn them at 20 revolutions. Again there is no 
appreciable difference, and the Committee were 
compelled to set down the disparity in sea speeds 
to peculiarities in the screw propellers. To settle 
this point a number of new propellers were made. 
Unfortunately, the report only classes these screws 
as A, B,C, D, and E. We have no drawing, nor, 
indeed, any information whatever as to the special 
differences between each propeller and all the 
others. The general results were that, whereas 
with the Hyacinth the highest speed obtained, with 
her original propellers cut down, was 18°60 knots 
with 10,166 indicated horse-power, with “ E ” 19-67 
knots were got with 10,613 indicated horse-power. 
Compared with the original propellers, the gain in 
speed all round may be taken as nearly a knot, 
representing about 1500 indicated horse-power. 
The speeds of the two vessels became the same, the 
Minerva retaining her original propellers. 

So much effected, it was determined that another 
run should be made to Gibraltar and back, the 
experiment taking the following form :—The passage 
from Plymouth to Gibraltar to be made at 7000 
indicated horse-power, to measure the coal and 
water consumption, the two vessels carrying out 
the trial in company, and continuing until their coal 
was exhausted, with the exception of a reserve for 
emergencies, and a small quantity sufficient to enable 
them to reach port. The second portion of the trial 
consisted in the measurement of the minimum time 
necessary after arrival in port to coal, make good 
any defects, clean boilers, and put to sea again. 
Lastly, came a passage trial from Gibraltar to Ports- 
mouth at the highest speed possible, commencing 
with both vessels lying at anchor at Gibraltar with 
cold water in their boilers. On the signal to start 
being given, the least time in which the vessels 
could get under way from these conditions to be 
measured, and the maximum speed they were 
capable of maintaining on this passage ascertained. 

The results of this experiment were, on the whole, 
far more favourable to the Belleville boilers of the 
Hyacinth than were those of her first trial. The 
Hyacinth got into Gibraltar at 2.30 a.m. on 
February 10th, having made her run in 136 hours 
and burned 898°5 tons of coal. The Minerva spent 
160 hours on the trip, and burned 989 tons of coal. 
The difference in time is due to the fact that the 
Minerva’s coal held out longer than that of the 
Hyacinth because she carries more. The total 
distance steamed was 2833 knots by the Minerva 
and 2390 knots by the Hyacinth. No defects of 
any importance were developed in either vessel. 
But it is much in favour of the Belleville boiler that 
whereas the draught pressure varied between nil and 
Q:20in., the tubes of the Minerva’s boilers choked 
from “ birds’-nesting,’”’ and there was a heavy 
deposit of scoria on the tube plates. In order to 
keep steam it was necessary to augment the stoke- 
hold pressure to as much as 2in. of water. Further 
explanations are to be desired. According to Mr. 
Yarrow’s experiments, “ birds’-nesting’’ is due 
to the presence of impurities, particularly iron, 
in the coal. That served out to the Minerva seems 
to have been peculiarly bad in this respect. No 
analogous trouble is experienced in the merchant 
marine. 

It will be remembered that on the first trial steam 
was got up in the Scotch boilers of the Minerva 
almost as quickly as in the Belleville boilers of the 
Hyacinth. In the steam-raising trial last carried 
out the Hyacinth got away in twenty-six minutes 
after the signal, while the Minerva required two 
hours. The loss of water in the Hyacinth was less 
than half the amount previously recorded, while the 
Minerva was 17:1 per cent. in excess of the previous 
record. On the run home the breakage of big end 
bolts nearly caused a serious disaster on board the 
Hyacinth, the intermediate cylinder of the port en- 
gine being broken. It appears that up to the time of 
the smash the Hyacinth was leading. 

The deductions to be drawn from the trial are 
that much remains to be explained about the Belle- 





ville boiler. No one quite knows now why the loss 
of water varies so widely. The Hyacinth lost about 
170 tons in 136 hours, but the Minerva lost 183 
tons in 160 hours. There is no mention of leaking 
tubes in the Scotch boilers. It is extremely un- 
satisfactory that so much water should be lost ; and 
some trouble ought to be taken to trace the cause of 
the loss. For the rest, it appears to us that the 
trials, leaving the propellers on one side, show the 
influence of the personal element on the performance 
of boilers and engines more than anything else. 
Thus, for example, the Minerva took nearly twice as 
long to get up steam as she had done before. So 
far as we can see, the fires were not pushed from 
the first. The engine and boiler-room staff of the 
Hyacinth were on their mettle, and driving the fires 
hard, they got steam in about one-half the time 
previously required. Then the loss of water was, 
as we have seen, greatly reduced ; we are, however, 
quite unable to say why, unless those in charge 
“did something ”’ of which no particulars have been 
published. The whole trial is satisfactory, for while 
it leaves the Minerva no worse, it shows that the 
Hyacinth is much better than she has been, and 
something is proved to substantiate the assertion 
that when the Belleville boiler goes wrong the cause 
of the fault must be sought, not in the construction 
or working of it, but in lack of skill or judgment on 
the part of those in charge. 








THE INSTITUTION OF NAVAL ARCHITECTS, 


So far as concerns the business proceedings at Belfast, 
our issue of last week, sent to press so closely following 
the date of meeting, contained only the account of two 
papers and the resulting discussions. In the account 
given, our representative, in the hurry of preparing his 
notes, unfortunately gave—as was given to him—the 
name of Selbourne m place of Admiral Cleveland. The 
error, however, cannot have seriously misled any of our 
readers. 

Mr. James Hamilton's paper on “ Mercantile Cruisers 
Fitted with Housing Propellers,’ whose main object was 
briefly indicated in last week's impression, proved one of 
the most interesting papers submitted, not only from a 
technical and professional point of view, but from the 
standpoint of the economist, the financier, and the Naval- 
supremacy-enthusiast. In its engineering aspect purely 
the subject afforded ample scope for discussion and 
criticism. 

“ On MercanTILE Cruisers Fittep with Hovsine 

PROPELLERS.” 


The author proposes to fit mercantile cruisers with 
three propellers, one of which shall normally be housed. 
In time of war it could be used. He discusses the 
whole question of how best to utilise subsidised liners. 
He thus describes his method of dealing with the 
problem :— 

The plan consists in simply housing the central propeller 
against the stern post and the two brackets that carry the shafts 
of the wing propellers. The centre propeller is made with four 
blades, and the shaft has a bearing and short tube behind the 
propeller in what may be described as a fore-and-aft ealargement 
of the after stern post or rudder post, A tail end on the shaft 
behind the propeller slides in this bearing when the propeller is 
being housed or run out. To house the propeller, the tail shaft 
on which the propeller is keyed, which has a square flange 
at the fore end, is first held in position by a head which can 
be moved along a screw carried by a table or bed. After 
taking out two sets of coupling bolts, or disconnecting the tail 
shaft from the remainder of the skafting by a clutch, a short 
balanced length of shafting in the tunnel is moved to 
the side or upwards, and the tail shaft and its propeller 
are racked forward from the working to the housing posi- 
tion, a distance about- equal to the breadth of the propeller 
blade. The siding of the stern post, and the run of the 
ship in the way of the blades, are increased beyond what is usual, 
so as to mask the two vertical blades and permit of fashioned 
plates, the surfaces of the propeller being attached to the post so 
that when the propeller is drawn forward up against these 
fashioned plates no mass of water lies between the surfaces. In 
the same way the brackets or webs ogenee the side propeller 
shafts are enlarged and shaped to mask the two horizontal blades 
of this same propeller, viz , the central one, It will be seen that 
the terminations of the water lines will be of a shape depending on 
the pitch ratio of the propeller, and will form mean angles between 
the two surfaces of about 45 deg., if a rather large pitch ratio is 
chosen, as can be done conveniently for fast vessels, The angles 
near the boss will be smaller, and at the tip larger, but at the tip 
the propeller blade is generally of less width. ‘The slopes below 
and above the boss lie in “— directions, so that the steering 
of the ship is not affected. Taking the figures of the committee 
for the power to maintain a sea speed of 25 knots as 52,000 in- 
dicated horse-power, with the reserve it would probably amount 
to 57,000 ; this divided into three would be 19,000 for each engine, 
and if the two wing engines were alone used and worked at about 
two-thirds of full power, by reducing the revolutions in proportion 
to the speed, and then cutting off steam—well within economical 
limits—the power would be 26,000 indicated horse-power, or, 
approximately, what is required for 22 knots, so that the proposed 
ship could profitably engage, as far as economical propulsion is 
concerned, in a passenger service at this reduced speed. 

Mr. Leslie Denny, who opened the discussion on the 
subject, considered that it was of extreme interest, owing 
to the fast vessels which it was proposed to put on the 
Atlantic. In this connection he thought the question 
was not so much the economy of running vessels at 
22 knots, as of the ability to run up to the maximum 
speed required by the Government. The German lines 
ran their vessels at 23 knots, and ours should be run at 
24 knots. It seemed hard to reduce the power to half. 
The subject was worthy of experiment, and he was dis- 
posed to think that the solution might be found in 
another way than that advocated by Mr. Hamilton— 
perhaps by having engines working under quadruple 
expansion at low power, and under triple expansion at 
the maximum, 
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The Hon. Chas. Parsons referred to the effect in reduc- 
tion of power through the inaction of one and of two 
propellers in three-propellered vessels, and said it was 
a question which could only properly be determined by 
actual experiments. The method of using quadruple 
expansion with low, and triple expansion with high 
power was one which he had adopted with great success 
in the case of turbines. In his opinion it was the most 
econoinical way. 

Prof. J. H. Biles caid the subject of Mr. Hamilton's 
paper was closely related to the question of subsidies, 
which was considered by the Admiralty Committee on 
Mercantile Cruisers, of which he had the honour to 
bea member. Irom the report of that Committee Mr. 
Hamilton had selected some figures upon which he had 
based his paper. But the problem which he had set 
himself to solve was one that was not before the Com- 
mittee, and was one certainly for the Atlantic trade— 
that was the producing of a vessel which should in war 
time have greater speed than in peace time. The 
problem with the Cunard Company was one of maintain- 
ing the highest possible speed for passenger carrying, 
and, incidentally, to maintain the prestige of this country 
as high-speed shipowners. .The problem, therefore, was 
not one that the figures of the report were applicable to. 
Mr. Hamilton seemed to propose to run the service of 
ships at 22 knots instead of 25, thereby saving £50,000 
or £60,000 per year. This would therefore be the amount 
of money which the country would be prepared to pay in 
order to have a 25-knot service in peace time running at 
22 knots. In the report of the Committee he was 
in the minority as to a proposal that subsidies should be 
extended to other lines than the Atlantic lines. 

There were the P. and O. and Orient lines, whose 
vessels ran at an average of 14 knots. In some parts of 
the East it would be impossible to steam 20 knots, but it 
was a question whether these vessels trading through the 
Suez Canal should not be improved so as to be capable, 
in times of war, of doing 20 knots. This would involve 
three screws instead of two, and here was the difficulty. 
It the third engine-room were shut up in times of peace 
the maintenance would be little less. The proposition, 
however, was more applicable to large warships, where 
three screws could be applied, and two only used in 
peace. The whole subject was well worthy of their con- 
sideration. 

Mr. De Russett, referring to the reduction of power, 
gave particulars with respect to a vessel built by the firm 
he was connected with—Swan and Hunter—for the 
Russian Government, which was fitted with a special 
form of six-cylinder engines, arranged in such a way that 
one half couid be disconnected and worked by itself. 
She was a 20-knot vessel, and worked at 13 knots. At 
the reduced power the saving of coal was very con- 
siderable. 

Messrs. Marshall, Corry, and Cleghorn also took part 
in the discussion, the latter suggesting the taking off of 
the propeller altogether instead of housing it, seeing 
vessels of the type in question would often be in dock. 
He also referred to reducing the power of engines by 
making them single-acting. Mr. Hamilton briefly 
replied, and after the usual vote of thanks the sitting 
adjourned. 

After the Juncheon at the Botanic Gardens Hall a large 
contingent of the members proceeded to the new City 
Hall and witnessed the unveiling, by the Earl of Glasgow, 
of a statue of the late Sir Edward Harland, which has 
been erected mainly by public subscription, and is the 
work of Mr. Thomas Brock, sculptor. Lord Glasgow 
spoke in fitting terms of the late Sir Edward, and unveiled 
the statue amid hearty cheers, and Sir James Henderson, 
on behalf of the subscribers, asked the Lord Mayor 
formally to accept it for the citizens, a charge which the 
lord Mayor had the greatest pleasure in undertaking. 

Later a large number of the members paid a visit to 
the shipyards and engine works of Workman, Clark and 
Co., Limited, where they were courteously received by 
representatives of the firm and conducted over the 
extensive works. The main yard, with head offices, is 
on the north or County Antrim side of the harbour, and 
the second yard, with the engine and boiler shops adjoin- 
ing, is on the opposite or County Down side. In 1879 
the firm leased four acres of ground from the Harbour 
Commissioners, and, with a staff of about 500 men, 
turned out four vessels, representing about 4000 tons, as 
a result of their year’s work. The above-mentioned area 
was soon found to be insufficient, and the firm has gone 
on extending year by year until the original or north yard 
alone now covers over 14 acres. In the year 1891 the 
company decided to go in for the construction of marine 
engines, and secured 9 acres of ground on the south or 
County Down side of the river, on which they erected 
engine works and boiler shops, Xc., fitted with the latest 
and best types of machinery for turning out the largest 
and best class of work with the greatest expedition. 
This branch of the business is under the directorship of 
Mr. C, E. Allan, who joined the firm of Workman, Clark 
and Co. in this year. The combined increase of output 
demanding a further extension, the firm in 1884 secured 
some 12 acres of ground on the south side of the 
river, and with further additions from time to time 
to meet the requirements of a rapidly extending 
business. The shipbuilding and engineering works of 
this company now cover an area of 45 acres, and the 
number of men usually employed is about 5000. Between 
the two yards the firm has at present on hand six steamers, 
in various stages of progress, of an aggregate tonnage’ of 
approaching 40,000, and are engaged overhauling the 
large merchant steamer City of Athens and of H.M.S. 
St. George. Three of the vessels on the stocks are twin- 
screw steamers, each of 7600 tons, and are for the P. and 
O. Company, the City Line, and the Shaw, Savill Com- 
pany. A second vessel of similar tonnage for the P. and 
O. Company is afloat at the finishing berth. 

At the second day’s sitting, the Earl of Glasgow—Presi- 
dent—again occupying the chair, the first paper submitted 
was one by Professor J. H. Biles, on “Cross Channel 





Steamers.” In it he gave a short statement of the routes 
upon which Channel steamers run, the number of vessels 
of each of the companies who trade on the routes, and, 
finally, tables descriptive of the modern vessels of each 
of the fleets, and diagrams of one of the latest ships built 
for them. He pointed out that Channel steamers 
differed from ocean-going steamers chiefly in the follow- 
ing characteristics :—(1) Speed in relation to size; (2) 
shortness of sea voyage; and from these followed (3) 
frequency of entering and leaving port; (4) importance 
of small net register tonnage; (5) smal] amount of coal 
carried and consequent reduced importance of economy 
of fuel; and (6) most of the lines made passenger- 
carrying their chief consideration. Proceeding, the 
author dealt in detail on these several heads, and fur- 
nished a considerable amount of valuable data with 
regard to steamers on the respective cross-Channel 
services. In particular he submitted tables of informa- 
tion with regard to almost all the steamers of note now 
and recently employed on Channel services, the value of 
which, when incorporated in the “ Transactions,” will be 
indisputable. As much of this has already appeared in 
our series of articles on the subject, we need not repro- 
duce figures here. 

Mr. H. H. West said Professor Biles had told them 
that most of the cross-Channel lines made passenger 
accommodation their chief consideration. This was 
true, perhaps, with regard to the cross-Channel services 
in the South of England, but it did not apply to by far 
the greater part of the cross-Channel Irish trade, in 
which it was necessary to give attention particularly to 
cargo accommodation. Where passenger traffic was great 
it would be well to consider whether each passenger 
might not be provided with a room to himself. In these 
days of mechanical ventilation and artificial lighting 
much more of the ship could be utilised for passenger 
purposes than in the past. 

Mr. Leslie Denny referred to the question of tonnage, 
which the author had touched on slightly. Vessels of the 
class dealt with often had a gross tonnage of between 
1800 tons and 2000 tons, and net of from 300 to 400 tons. 
This, to a certain extent, put a premium on seaworthi- 
ness ; for example, they had to leave the hatches low in 
the combings, which was not desirable. Reform was 
certainly required in many things connected with the 
tonnage laws, and this could only be satisfactorily set 
about by the appointment of a Commission. 

Captain Jacksen, Fleetwood, as one who for eighteen 
years had been associated with the cross-Channel service, 
both in the management and production of ships of the 
type described by the author, demurred to the stetement 
that the matter of the register tonnage was the first 
consideration. In the design of the steamers owned by 
the companies he was connected with, safety and not 
reduced net tonnage was the great thing aimed at. The 
circumstances of each service regulated the strength of 
scantlings. On his service they had to carry weights as 
well as passengers, and their scantlings were much in 
excess of both Lloyd’s and Board of Trade requirements. 

The Hon. James Burns, as a shipowner pure and 
simple, engaged in the Irish cross-Channel trade, was 
indebted to the author, as a naval architect, for pointing 
out the various difficulties shipbuilders had to meet in 
providing suitable ships for the trade. One point not 
referred to was that cross-Channel steamers running to 
Ireland must be adapted to the carriage of cattle 
therefrom and of dead weight from the other side. In 
spite of recent improvements, cattle owners preferred to 
carry their live stock on the upper deck, and this might 
affect somewhat the curve of stability appertaining to 
these vessels. 

The Hon. Charles Parsons was of opinion that if the 
limit of speed which at present existed was ever to be 
increased the adoption of water-tube boilers will be abso- 
lutely necessary. The author had mentioned that in the 
services of vessels fitted with water-tube boilers they had 
not been satisfactory, but he would like to have more 
information on the subject. Some years ago the require- 
ments of the Board of Trade for periodic inspection were 
very onerous, and entailed inconvenience and loss to the 
owner. 

Professor Biles, replying, said with respect to the 
remarks of Mr. West, he thought if it were not for the 
tonnage regulations the deck openings in cross-Channel 
vessels would be closed in bad weather in the same way 
as in the large steamers. Captain Jackson had spoken of 
safety as the primary consideration in the design of 
vessels belonging to his company, and of the strength of 
their construction. The question of grounding in itself 
was not one that involves much heavier scantlings. For 
the carrying of heavy goods, as, for example, heavy 
machinery such as was frequently shipped between 
Scotland and Ireland, special strength was, of course, 
necessary. Captain Jackson appeared satisfied with the 
amount of safety obtained in his vessels, but greater 
safety still could be secured by carrying water-tight bulk- 
heads up to the upper deck, and by closing up the openings 
to the deck, but this, of course, would entail increased 
tonnage. The omission from his paper of the question 
of cattle carrying, pointed out by Mr. Burns, would be 
rectified before the ‘‘ Transactions” were published. A 
column would be added to the tables showing the amount 
of cattle carrying in each type of vessel. As to the 
question of water-tube boilers, referred to by Mr. 
Parsons, he could only say that certain vessels fitted with 
these boilers did not run so frequently as others. 
Whether this was due to the boilers or to the Board of 
Trade, he could not take upon himself to decide. 

The next paper read was one by Mr. James Maxton, on 
“Registered Tonnages and their Relation to Fiscal 
Charges and Design.” This paper was a forcible indict- 
ment of the existing tonnage measurement rules and 
regulations, and the anomalies which their interpretation 
and application by the Board of Trade officials gave rise 
to, but it possessed no technical interest. 

There was a prolonged discussion of the various 
points raised. 





Mr. Maxton, in his reply, hoped that shipowners would 
keep on posting members of Parliament in regard to the 
different points that were continually cropping up with 
the Board of Trade on this question. 

Professor W. H. Watkinson then read a paper on 
“Some New Types of Superheaters,” in which, besides 
explaining briefly the objects and advantages of super- 
heating the steam supplied to engines, he described in 
detail various superheaters of his own design, which, he 
said, were giving exceedingly satisfactory results in every- 
day work. Photographs and diagrams illustrative some 
of the superheaters already at work, and of others about 
to be installed, are attached tothe paper, and we hope, in 
a future issue to reproduce some of these along with the 
major portion of the paper. At present only the briefest 
and most general résumé is possible. We had now, the 
author said, apparently reached the economical limits, so 
far as the pressure of the steam and compound expansion 
were concerned, and as the internal losses in engine 
cylinders were known to be still very large, in spite of all 
the improvements which had been made in recent years, 
there was a rapidly increasing tendency to adopt the only 
known means available for materially reducing these 
losses—namely, superheated steam. The independently 
fired superheaters described in his paper required much 
less attention than steam boilers, and it was probable 
that their life would be at least as long as that of boilers, 
as by the adoption of this complete system the amount 
of steam required by the best triple-expansion engines 
could be reduced to two-thirds of that required with 
saturated steam; the number of boilers required would 
also be reduced to two-thirds. The saving in cost on 
these would more than pay the cost of the superheaters, 
and the weight and the space occupied by the super- 
heaters were very much less than the weight and space 
occupied by the boilers displaced. Regarding one of the 
superheaters illustrated in the paper, this, the author 
said, was being erected at a colliery in Lanarkshire. 
Before it was started nine boilers were required to supply 
the steam for the various engines, but it is expected only 
six will be required when the superheater is started. 
The fact that it pays to adopt superheating, even at a 
colliery, where the cost of coal is a minimum, indicates 
that the saving in other cases, and especially on board 
ship, will give a very handsome return for the money 
invested in superheating appliances. 

Mr. Yarrow thought it would be admitted that the 
superheating of steam was the direction in which they 
were to look in the immediate future for an increased 
economy, and they were deeply obliged to Professor 
Watkinson for bringing that very able paper before the 
Institution. He inquired if any special modifications 
were necessary in the design and construction of engines 
to be worked with the superheated steam, and whether 
the total weight and space occupied would be reduced 
by the adoption of superheaters on board ship. 

Mr. John Corry said that the question of the economy 
of steam was one that commended itself to all ship- 
owners, but he would have great diffidence in attempting 
to endorse the application of the system of superheating 
to marine boilers. In his own trade they had sometimes 
to drive a vessel to Australia—a forty days’ voyage— 
without being stopped. He thought if they had the 
superheating system they would require a professor on 
board, otherwise the firemen would have the fiues choked, 
and then something would go astray. Ina close com- 
paction of tubes that could not be cleaned they would 
be choked, and efficiency would be lost. The problem 
was different to that of a large steel works, where they 
had a gas-flame combustion passing through their tubes. 
Knowing that the proposal tended to economise fuel, he 
had no doubt it would be carefully considered by ship- 
owners if brought into practical form. 

Professor Watkinson, replying, said he did not think 
that any material changes were required in the design 
and construction of engines to enable them to work with 
the degree of superheating which he at present was 
prepared to advise. In the case of Corliss engines the 
valves should have a little more end clearance to allow 
for the greater expansion, and in the case of engines 
running at very high rotative speeds it was advisable to 
allow the cylinder and piston rings to attain good sur- 
faces before the full degree of superheat was adopted. 
He was unable to give exact data as to the saving in 
weight and space which could be effected by adopting 
superheaters on board ship, but it was certainly consider- 
able, especially when they took into account also the 
great saving in weight of coal to be carried. He believed 
that the great saving effected would lead the engineers in 
charge to take all the care that was necessary to ensure 
the proper working of superheaters on board ship. As a 
matter of fact the superheaters would require much less 
care than the boilers, which they would enable the 
engineers to dispense with, and besides, engines gener- 
ally worked much more sweetly with superheated than 
with saturated steam. 

With the vote of thanks passed to Professor Watkin- 
son the end of the business at Belfast was reached, and 
the President, cn behalf of the Institution, conveyed 
hearty thanks to all concerned for the kind reception and 
most hospitable treatment the members had received. 
Mr. Yarrow, in moving a vote of thanks to the Presi- 
dent, was sorry to inform the meeting that Lord Glasgow 
was not able to accompany them to Dublin next day, as 
he had been suffering very much since coming to Belfast, 
and had to go home for rest. The motion was very 
cordially accepted, and, with Lord Glasgow’s acknow- 
ledgments, the proceedings terminated. 

At three o’clock the members, almost in a body, paid 
a visit to the engineering works and shipyards of Harland 
and Wolff, and in the evening the Right Hon. W. J. 
Pirrie and Mrs. Pirrie entertained a very large number 
at dinner at their residence of Ormiston in the outskirts 
of Belfast. Our account of the visit to the renowned 
Queen’s Island establishment must, however, be held 
over till next week, when the proceedings at Dublin will 
be dealt with. 
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THE ROYAL SHOW. 
No, IL.* 
In addition to those mentioned in our notice of the 
show last week there were several cther important 


Fig. i—SCOTTS MOTOR CULT 


exhibits. Fodens, Limited, of Sandbach, exhibited a 
tipping wagon—Fig. 2—which was entered for the 
Society’s silver medal. The motive mechanism in this 
vehicle is of the company’s standard type, but attention 
may be called to the tipping gear, which is operated by 
the engine from the end of the crank shaft by means of a 
bevel disc gearing with a similar disc at right angles. 
The discs are brought into engagement by means of a 
nut on the former. The latter disc is secured to the end 
of a shaft which actuates a worm and worm wheel, which 
in turn gears with a pair of bevelled wheels that operate 
the tipping screws. The bevelled discs drive by friction, 
so that if the tipper be overhoisted the discs slip, so pre- 
venting injury. The Yorkshire Patent Steam Wagon 
Company, Leeds, and the Wantage Engineering Company, 
Limited, of Wantage, Berks, were also exhibitors of this 
type of vehicle. The wagon shown by the latter firm, it 
is claimed, comes well within the tare limit specified by 
the Light Locomotives Act. In general appearance it 
resembles several other well-known wagons. It is pro- 
pelled by a horizontal compound engine having cylinders 
3sin. and 64in. diameter by 6in. stroke, running at 500 
revolutions per minute. The boiler is of the fire-tube 
pattern, and has 80 square feet of heating surface. 
It is designed for a working pressure of 200 Jb., 
and is tested hydraulically up to 425lb. The gear 
wheels provide for two speeds. They are of steel 
throughout and have machine-cut teeth. All wheels are 
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bolted to turned-up flanges, thus dispensing with keys. 
The drive from the end of the compensating gear shaft 
is taken to the felloe of the wheel by Renolds’ roller 
chain. This chain has all its links bushed with hardened 
steel, and the pins are 
of large diameter also 
hardened. The com- 
pensating gear shaft is 
hollow from end to 
end; a bolt is put 
through _ this 


bevel wheels off the 
bearings, thus reduc- 
ing friction. The com- 
pensating gear can be 
locked by an internal 
clutch arrangement by 
pulling a lever under 
the frame of 
vehicle. 


Messrs. C. and A. | 
of | 


Musker, Limited, 
Tuebrook, near Liver- 
pool, exhibited for the 


first time at one of | 
these shows a steam | 
| driving wheel tires is 1ft. 


motor wagon to carry 
a load of six tons. 
This vehicle is 18ft. 
6in. long by 6ft. 6in. 
extreme width. The 
wheel base is 9ft. longi- 
tudinally and 5ft. Tin. 
centre to centre of 
tires transversely. The platform is 15ft. 6in. long by 
6ft. 6in. wide, and has 100 square feet of available sur- 
| face for carrying goods. It is supported on springs, and 
| has no machinery fastened to it, so that it can spring, 
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shaft, | 
which takes the end | 
thrust caused by the | 


| illustration. 
| and comprises one or two important departures. 


the | 
| are still easy of access. 


| revolutions per minute. 
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bend, or crosswind without affecting the machinery. 
The arrangement of the boiler and machinery is on the 
Musker automatic system, that is, the supply of air to 
the fire, and water to the boiler, are wholly automatic, 
independent of the driver and in proportion to the 
amount of steam required. The boiler is of the ‘“‘ Musker” 
semi-flash type requiring no water level or water gauge 
glass, is made of weldless steel tubes, fitted to steel 
corner posts. The heating surface is 70 square feet, the 
grate area 24 square feet, and the test pressure is 2500Ib. 
per square inch. The fuel used is steam coal or coke. 
The working pressure is 250 lb. per square inch. Two 
safety valves are fitted escaping into the water tank. 
Mann’s Steam Cart and Wagon Co., Limited, had on 
view the steam wagon of abnormal size shown in our 
It was built for the Colonies, to carry 6 tons, 
The 
boiler is of the locomotive pattern, but larger than usual, 
with 70°5 square feet of heating surface, and the engine 
and all gearing are carried in a box between the horn- 
plates. Although completely encased, the working parts 
The engine is of the compound 
pattern, with Mann’s reversing gear. It is intended that 
two men shall be employed in driving this wagon, and 
advantage has been taken of this fact by providing firing 
doors on each side, and for transhipment the boiler can 
readily be detached from the wagon altogether. The 
wheel base megsures 11ft. 10}in., and the width of the 


Messrs. Rushworth Bros., of Colne, amongst other 
exhibits had in operation an electric derrick crane, built 
on similar lines to a steam derrick, except that the electric 
motor replaces the steam engine and boiler. The crane 
shown was designed to lift a load of three tons 50ft. high. 
The motor is capable of exerting 10 horse-power, and was 
built by Messrs. Greenwood and Batley. It works with 
a pressure of 220 volts, and has a normal speed of 660 
The crane is provided with a 
safety catch wheel and pawl for preventing the jib from 
falling or slipping away. The device is automatic in 
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action, and before the clutch controlling the jib can be 
thrown free, the catch is bound to be in position to lock 
the jib. The makers claim that with electric current, 
procurable at the usual municipal rates, the electrically- 
operated derrick shows an immense saving in expense 
compared with one operated by steam engine. 

Amongst self-propelled farm implements a remark- 
able potato harvester was exhibited by the Simplex 
}alanced Motor Syndicate, 75, Southwark-street, London. 
‘he motive power for this machine is provided by a 
steam engine and boiler. The former is of the semi- 
rotary pattern, and is claimed to be extremely economical 
in operation, but we prefer to withhold any criticism 
of this vehicle until we are in possession of further 
particulars. 

Of weighing machinery there was quite an impressive 
display. Messrs. W. and T. Avery, of Soho Foundry, 
irmingham, showed two interesting machines. One was 
« weighbridge for weighing the individual vehicles of a 
train while in motion, which may be found useful in 
collieries. It isa standard machine, over which the train 
1s allowed to pass at about two miles per hour. At either 


end is an additional length of rail mounted on knife | 


cdges, so that the weight of each truck is gradually 
applied and taken off the machine. This firm has also 
designed a double weighbridge to weigh the new long 40- 
ton bogie wagons which are now being introduced. The 
arrangement consists of two weighbridges, 14ft. and 8ft. 
long respectively, fixed at such a distance apart that, 
when weighing, one bogie of the long truck is on each 
machine. The capacity of the 14ft. weighbridge is 
30 tons, and of the two combined 60 tons. The machines 
ave connected up to one steelyard, graduated to the full 
capacity of the combined machines, viz., 60 tons, by 7 Ib. 


a hopper, the remainder being drawn by a strong draught 
above the revolving disc, through a short trunk, into a 
shoot, divided by a downwardly projecting partition, 
making two expansion chambers. The light wheat falls 
into the first expansion chamber, while the air current, 
passing pati the expanded opening between the 
partition and the sides of the shoot, now carries only 
chaff and dust particles, which are deposited into a 
second chamber, or dust collector, beyond the second 
chamber. Mr. Robert Boby, of Bury St. Edmunds, hed 
on his stand a collection of grain-cleaning machinery of 
his standard patterns, and which are well known to those 
of our readers who take an interest in this class of 
implements. 

The illustration below represents the motor binder 
exhibited by the Walter A. Wood Mowing and Reaping 
Machine Company, Worship street, London, to which we 
referred last week. The motor is a 6 horse-power petrol 
engine, with magneto ignition. Under favourable con- 
ditions this motor is sufficient to propel the machine 
as well as operate the binder, but the makers recommend 
the use of one horse. The motor is detachable, to be 
used for other purposes. The application of power being 
direct to the driving shaft of the machine enables it 
to be worked on soft or muddy ground, as the work does 
not require tractive power from the main wheel. The 
speed of the working parts of the machine may be in- 
creased or decreased at will to do the work in extremely 
heavy crops, without increasing the advance of the 
machine, a valuable feature enabling wide-cut machines 
to be used in heavy crops. 

Most of the well-known makers of agricultural road 
engines were represented by their respective standard 
types of engines. The firms included Messrs. Clayton 
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divisions. A short hand lever is attached to the pillar, 
the movement of which disconnects the 8ft. or supple- 
mentary machine from the steelyard, at the same time 
automatically balancing the 14ft. machine to the steel- 
yard, so that the ordinary 10-ton or 15-ton trucks can be 
weighed without uncoupling. 

Messrs. Henry Pooley and Son, Birmingham, obtained 
one of the Society’s silver medals by the aid of an ingeni- 
ous and simple automatic grain scale called the Simplex. 
This device possesses several good features. There 
are no delicate levers liable to become choked by dust. 
The discharge door is practically locked during the time 
the scale is filling; there is no direct connection between 
it and the feed gate, and so no danger of the discharge 
door becoming blocked. The feed gate cannot open by 
accident during the time the scale is discharging; the 
discharge must be completed, and the weight end of the 
scale at rest before the feedcan be resumed. The opera- 
tion of the machine depends upon the movements of a 
heavy iron ball, which travels backwards and forwards 
along a beam. The weigher shown was capable of 
weighing parcels of grain of 100 lb. each three times per 
minute. © Self-weighing railway mineral wagons were 
exhibited by the Stevens Springs Syndicate, Limited, 82, 
Victoria street, Westminster. 

Of milling machinery Messrs. Thomas Robinson and 
Son, Limited, Rochdale, had a very extensive display, 
which included the firm’s latest developments. One of 
these is a simple aspirator for cleaning and separating 
grain, and appears to be a valuable addition to the 
Robinson flour-milling system. In this machine the 
grain is thrown out in a thin layer nearly horizontally, 
instead of falling vertically in a mass, every grain thus 
feeling the full force of the draught. The design of the 
machine, too, is such that the air space is practically 
trebled, the output more than double that of earlier 
forms, and a superior balancing action is obtained with 
no loss of heavy grains. The grain, after passing through 


the feed-pipe, falls on to the centre of a revolving disc, | 


and is immediately thrown off in a thin layer by centri- 
fugal force, a strong current of air passing up through 
the falling stream of grain. The heaviest grain falls into 


MOTOR BINDER 


and Shuttleworth; Ruston, Proctor and Co., Limited ; 
Marshalls, Sons, and Co., Limited; John Fowler and Co., 
Limited, Leeds; Aveling and Porter, Limited, Roches- 
ter; Brown and May, Limited, Devizes ; Richard Garrett 
and Sons, Limited, Leicester; Barrows and Co., Limited, 
Banbury; E. Humphries and Co., Limited, Pershore ; 
Ransomes, Sims, and Jefferies, Limited, Ipswich; W. 
Tasker and Sons, Limited, Andover; Charles Burrell and 
Sons, Limited, Thetford; Wallis and Steevens, Limited, 
Basingstoke; William Allchin, Limited, Northampton ; 
and J. and H. McLaren, Leeds. Messrs. E. and R. F. 
Turner, Limited, Ipswich, were represented by a large 
number of exhibits of stationary and portable steam 
engines, grinding mills, corn crushers, and kibblers. Fig. 
1 on page 16 represents the 10 brake horse - power 
petrol motor cultivator built by Mr. John Scott, North 
Saint Andrew-street, Leith, to which we referred last 
week. Martin’s Cultivator Company, Stamford, showed 
a new implement in the form of a swath turner of ex- 
tremely light weight. The mechanism for turning the 
swaths comprises a new motion, and is all in front of 
the driver. The forks are turned by means of a shaft 
and bevel gearing, operated from similar gearing on 
the road wheels, The steam cultivator made by this 
firm, though not new in design this year, merits a 
few words. To operate it a pair of 12 nominal horse- 
power ploughing engines are required, and it is claimed 
that it is capable of cultivating from 60 to 80 acres per 
day, or ‘‘ breaking up ” land by going twice over it at the 
rate of 40 to 50 acres per day, at a cost of only 5s. per 
acre. The depth of cultivation may be varied between 
2in. and 12in. The tines, twenty-eight in number, are of 
the spring pattern. The machine has two frames, an 
upper carrying frame to which the draught gear and 
automatic lifting arrangements are attached. The culti- 
vating frame proper is suspended from the above, &nd is 
in three sections, hinged together so as to conform to the 
contour of the land. The middle portion of the lower 
frame only is supported from above, the side portions 
being carried upon independent wheels. The machine 
has a parallel lifting gear, and all the tines are auto- 
matically lifted clear out of work for turning at the ends. 





The working width is 16ft., and the tines have sufficient 
clearance room between them to allow weeds and rubbish 
to pass without choking. 

Notwithstanding that the weather during the whole 
period that the show was open was everything that could 
be desired by the Society, it is a regrettable fact that the 
attendances of the public fell far short of those of many 
previous country shows, and this in spite of the frequent 
attendance of members of the Royal Family. It is a 
matter for regret that Londoners take so little interest 
in a show which must help to foster our great national 
industry. 








WILLIAM FOULIS. 


We have to record, with much regret, the death of Mr. 
William Foulis, gas engineer to the Corporation of Glasgov, 
which event took place with startling suddenness on tke 
29th inst., at his own house in Glasgow. So recently as 
Wednesday of Jast week he attended the usual meeting of 
the Gas Committee, and on Saturday he was in the Municipal 
Buildings. Though thus able toattend to his duties, Mr. Foulis 
has been in failing health for some months, and on Saturday 
evening he was seized with an acute internal ailment, which 
from the first was regarded as serious. A consultation of 
medical men wa3 held, but their services were unavailing. 
He was born sixty-five years ago in St. Andrews, where his 
father was gas manager. In 1850 his father having been 
appointed manager of the gasworks at Paisley, he accompanied 
him to that town, and two years later, when aged fourteen, he 
left school, and began his apprenticerbip in the engineering 
works of Messrs. Craig, Fullerton and Co. His apprentice- 
chip completed, he attended Glasgow University, and studied 
with distinction under Professor Macquorn Rankine, Dr. 
Penny, and Professor Blackburn ; and at the same time 
served with the late Mr. Walter Montgomerie Neilson, at 
Hyde Park Locomotive Works. After a time he came to 
London, and in the interest of an enterprising English firm, 
he went to the Continent, obtaining concessions from 
various municipalities, erecting gasworks and starting them. 
Returning to Glasgow, after some seven. years so occupied, 
Mr. Foulis entered into partnership with Mr. William R. 
Copeland, the firm, under the style of Copeland and Foulis, 
carrying on business as civil and gas engineers. When pre- 
parations were under way for municipalising the Glasgow gas 
supply—which had previously been in the hands of two private 
companies—Mr. Foulis was employed by the Corporation to 
advise them. When the scheme was completed, in 1869, Mr. 
Foulis was appointed gas engineer, and during the thirty-four 
years which have passed since that date, he applied himself 
earnestly to making this department of Glasgow municipal 
enterprise thoroughly efficient as well as profitable. Many 
improvements were introduced into the manufacture of gas. 
In conjunction with Sir William Arrol, he constructed 
and pean a machine for charging and drawing retorts, 
which entirely does away with the hot and heavy labour of 
shovelling coal by hand into the retorts. These labour-saving 
and easily controlled mechanical stokers, which have been 
described by the inventors before various professional bodies, 
are worked by hydraulic power, the water being also used to 
cool the scoop of the charger, and the rake of the drawer. 
They have received extended adoption throughout many of 
the most important gasworks in the kingdom and abroad. 
Another improvement introduced by Mr. Foulis was the gas- 
producer furnace, invented by Sir William Siemens, and 
adapted by the Glasgow gas engineer, and now used through- 
out the world. Mr. Foulis’s capabilities were fully recognised 
by the members of the Glasgow Corporation, to whom his 
death, coming as it has done in the midst of the erection of 
the new gasworks at Provan, which for size and equipment 
will rival any works of the kind in existence, is a very great 
loss. Reserved in manner, he was a man of deeds rather than 
of words, and brought to the discharge of his duties keen 
technical insight and knowledge, the ready resource of a 
practical engineer, and a broad understanding of men. At 
one time or another he was president of the various institu- 
tions connected with gas engineering and works management 
in Scotland and England, and he contributed not a little to 
their proceedings. He was a member of the Institution 
of Mechanical Engineers, and for two years past was 
president of the Institution of Engineers and Shipbuilders 
in Scotland. 








CATALOGUES. 





VosPpER AND Co, Limited, Portsmouth.—Catalogue No. 57, 
motors and launches. 

ENGLISH STEAM Wacon Company, Hebden Bridge.—Leaflet 
describing a new steam wagon. 

EISENWKRK WUELFEL, WUELFEL VOR HANOVER, Germany.—1903 
catalogue of transmission mechanism. 

WILuiaM AsguiTH, Limited, Halifax.—List No. Bl. 
horizontal drilling, boring, and milling machines. 

A. G. THoRNTON, St. Mary’s-street, Manchester.—Catalogue of 
drawing and surveying instruments and materials. 

Smmon-Carves, Limited, 20, Mount-street, Manchester. — 
Pamphlet of coal-washing and screening plants on Baum’s system. 

POWELL Woop Process Company, 6, Stanley-street, Liverpool. 
—Leatlet describing this process for yulcanising and seasoning 
timber. 

JOHN MILLIKEN, Belfast Bank Chambers, Belfast.—Pamphblet 
describing the Hartley and Teeter light inspection motor cars for 
railways. 

RoyLes Limirep, Irlam, near Manchester. New catalogue 
relating to Row’s patent calorifiers and feed-water heaters.—'The 
book also contains a reprint of the illustrated description of these 
works which appeared in THE ENGINEER in July last. 

G. WILKINSON AND Sons, Keighley. List D, 1903,—This is a 
neat illustrated catalogue of engineers’ machine tools of almost 
every variety. The illustrations are composed of first-rate wood 
engravings, and the contents are copiously indexed. 

JOHN BROWN AND Co., Limited, Sheffield.—This is the s2cond 
edition of an interesting book devoted to Ellis and Eave’s patent 
—— of induced draught. The book contains some illustrations 
8 —— the application of this apparatus to the well-known types 
of boilers, a 


Combined 








MosELyY CoMMISSION Report.—We are informed that Mr. 
Mosely has arranged with Messrs. Cassell and Co., Limited, to 
publish a cheap edition of his report. The price is to be 6d. net, 
and the issue, which will be limited, is to be ready by July Ist. 
The Board of Trade has ordered 3000 copies for free distribution, 
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ELECTRIC HEXAGON TURRET LATHE 
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ELECTRICALLY DRIVEN TURRET LATHE. 


hexagon turret lathe built by Alfred Herbert, Limited, for 


means of the shell D. 
upon all wearing surfaces. 


This shell is of steel, and is hardened | 
The chuck body B is provided | 
WE illustrate by two engrayings and drawings a No. 2A | with six notches in which fit fingers E. These fingers are | clear. 

loosely held in position by means of screws F, which bear | 


hand to the left, the links P P act upon the sbaft () and move 
the sleeve L to the left in a manner which will be perfectly 


At the moment when the links P coincide with an 


electric driving, and forming one of three being built by them | against a solid abutment G in the chuck body. The fingers | imaginary straight line, joining the shaft R to the shaft Q, 
for the Natal-Government Railways. For this purpose the | project through slots in the shell D. The left-hand end of| they are on the dead centre, and have just reached the 
lathe is provided with a special head, which is clearly shown | the shell D is threaded and carries a nut H, which is provided | position of maximum power. At this stage of the movement 


on page 3. In one of the engravings, from photographs, the | 
cover has been removed soas to show the gearing ; but, of course, | 


with a flange and tommy holes for adjustment. A recent | 
improvement in this nut is the provision of a parallel part J | 


the point N has just passed over the point O by about 
sin., thus closing the chuck with the maximum power of the 


the latter is entirely out of sight and covered up when the | for keeping it true without depending on the thread, and in | toggle. As the hand lever moves further tothe left, the links 
lathe is in use. The advantage claimed for the arrangement | having the flange with the tommy holes completely outside | Priseabove the centre line and have no further action upon 
in question is broadly that it enables a motor having a | the chuck, so as to be accessible at all times for adjustment. | the rod Q, on account of the ends engaging with Q being 
moderate speed variation to be attached direct to the lathe | Theends of the fingers E bear against the hardened end of | provided with slots. ~ The motion simply takes place along the 
by gearing, and without the intervention of a cone pulley or | the nut H when the chuck is closed. The tops of the fingers | slots. At this moment, however, the lower links S, which 


similar speed-changing device. 
required in this instance is as 1 is to 11:6, which variation 
can easily be obtained by varying the resistance of the field 
magnet coils by means of a rheostat. The total speed varia- 
tion of the lathe spindle is included between 20 and 272 turns 
per minute, and the variations beyond those provided by the 
motor can be obtained by means of gears in the headstock 
and friction clutches, which engage or disengage them as 
required. Three levers are used to effect these changes, and 
by these means and the controlling switch of the motor the 
whole of the speed variation is obtained. The motor is of the 
Lundell type, made by Messrs. J. H. Holmes and Co., New- 


Pinion on Motor Shaft 
327 6" 
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ARRANGEMENT OF GEARING 


castle. . The pinion on the motor spindle is of raw hide. All 
the arrangements, including the support for the motor, are 
éntirely self-contained, so that no special fixing of any kind 
is required. 

As it would be somewhat difficult to make the arrangement 
of the gearing clear without more drawings than we have 
space to give, we have assed Messrs. A. Herbert to prepare a 
‘« development,’’ and this isshown above. This sketch shows 
the gears developed flat, and is so self-explanatory that no 
more need be said. 

We are enabled also to give, through the courtesy of the 
makers, a sectional drawing of the double toggle chuck which 
they are now fitting to ali their turret lathes. The device is 
exceedingly pretty, and the action is excellent. 

A is the spindle nose, which is provided with a thread and 
two parallel bearing portions. The thread is made slack, so 
that the chuck is centralised by the parallel portions alone. 
B is the chuck body, which is screwed upon the spindle nose | 
A. - This body is hardened upon all wearing surfaces, and is | 
bored taper at the front to receive the conical holders C. 

The latter are made in four parts, and are of two kinds. | 
The first is bored for round bars, and the second is provided | 
with flats for gripping square, hexagon, and octagon bars, 
&c. When using black bars, which may be a good deal out | 
of round, only three of the holders are used, and they are | 
kept in their proper position by spacing pieces of the same 
general section as the holders. . These spacing pieces are also | 
used with three flat holders when holding hexagon bars. 

The taper of the holders is such that they will release | 
themselves when the chuck is opened, and they are closed by | 


This | 
sleeve L is provided with a groove M, and is moved by means 
of the double-toggle mechanism. 

In the position shown by the drawing the chuck is closed. 


B NGQo 


Elevation of Chuck. 


This dimension must not vary more 
han %,4° above or below figure” given 





Compa 











Elevation showing Lever & Links. 
“Tae Excuse” 
DOUBLE 


It will be seen that it can be regulated for diameter by | 
| possible for the operator, without overstraining himself, to 


turning the nut H, this giving a relative movement to the 


| shell D and the holders C without disturbing the position of / 


the other parts of the chuck. It is important to note that 
the point at which the chuck becomes tight is when the 
corner N of the ring K passes over the corners O of the 
fingers KE, and that the remaining movement of the sleeve is 


| simply for the purpose of giving a double assurance that the 


chuck will remain closed ; otherwise the parts would probably 
be in a state of unequilibrium, and the chuck would be 
liable to jar open in use. From this it will be. seen that the 
point where the maximum power is required in the operating 
mechanism is at the moment when the point- N passes over 
the point O. Substantially the chuck so far is like former 


| chuckg. 


To refer now to the operating mechanism, this is clearly 
shown by the drawing above. The parts are shown with the 
chuck in the closed position as in the section. Imagine fora 
moment that the long-hand lever is moved over to the right, 
the sleeve L will also be at the right-hand end of its move- 





ment and the chuck will be open. As the lever is moved by 


The total range of speed | E bear against a hard tool steel ring K rigidly attached to, | are also provided with slots, come into action and push the 
| and moving longitudinally with, the outer sleeve L. 


sleeve L firmly home. This last part of the operation requires 
really very little power, as the chuck is already closed, and it 
simply consists in pushing the point N along the parallel 
surface of the fingers E. The net result of all this is that 
























































End Elevation 


TOGGLE CHUCK 


the chuck is operated with a minimum of effort, and it is 


grip bars very much more firmly than in the case of tke 
majority of other chucks, 

We believe this to be a new action, at least in its applica- 
tion to a lathe chuck, and we feel sure that the drawings, 
which are now published for the first time, will be carefully 
studied by many of our readers. 








BOOKS RECEIVED. 


Third Edition, 1903, Revised and Re-written. The Engineering 
and klectric Traction Pocket-book. By Philip Dawson, Asso. 
M. Inst. C.E. London: Offices of Zngineering. New York: John 
Wiley and Sons, 

_ The Waterworks Directory and Statistics, 1903, with a List o) 
Chairmen, Managers, Engineers, and Secretaries, and List of 
Associations of Engineers and Managers. London: Hazel', Watson 
and Viney, Limited. Price 10s, 6d. net. 
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CENTRAL LONDON 


RAILWAY—NEW MOTOR COACH 











NEW COACHES ON THE CENTRAL LONDON 
RAILWAY. 


Ovr readers will remember that some little while ago there 
were complaints of vibration being caused by the trains of the 
Central London Railway, and that experiments went to show 
that the vibration could be practically extinguished if motor 
coaches instead of single locomotives were employed. The 
company, therefore, at once set to work to re-model the whole 
of its rolling stock, and to construct trains which had motor 
coaches ateither end. The conversion has now been completed, 
and the above illustration presents an excellent view of one 
of the motor coaches. As will be seen, the coach is in reality 
divided into three divisions, namely, the motor man’s cab, 
the passenger compartment, and the rear platfom. The 
general appearance is but little different from the original 
coaches run on this line. Each motor coach is carried 
on two four-wheel bogies, and to each axle of one of the 


bogie is geared a motor, so that there are two 
motors to each coach. The motor trucks are 9ft. 6in. 
over all, with a width over the side frames of 6ft. din., 


and over the axle-boxes of 7ft. 24in. The wheels are 
2ft. 10im., and the wheel base is 6ft. With a current of 
200 ampéres at 500 volts, each motor is designed to give a 
tractive effort of 25001b. at the wheel tread, and a speed of 
not less than 18 miles per hour, and to be capable of running 
continuously at this load for an hour without the tempera- 
ture of either armature or field rising more than 75 deg. 
Cent. as measured by the resistance of the coils. With a 
current of 80 ampéres at 500 volts, the tractive effort is 6501b. 
at the wheel tread, and the speed 27 miles per hour. These 
conditions can be maintained for four hours without the 
temperature rising above the figure already mentioned. 
Moreover, the motors are said to be able to run in either 
direction with a current of 300 ampéres at 500 volts, with the 
brushes fixed and without injurious sparking. Each magnet 
frame consists of a single steel casting, with bored openings 
at the ends, these openings being closed by machined covers 
which carry the armature bearings. The pole pieces are 
laminated, and are bolted to the frames. The armatures are 
slotted, and their coils former wound. 
used. The gearing is of steel and is machine cut. The gear 
wheel is cast in two halves, which are bolted together on 
and keyed to the axle. The pinion is of hammered steel, and 
is bored with a taper to fit on the motor shaft, where it is 
secured by a nut and key. The ratio of the gearing is one to 


four, and the gearing itself is enclosed in a dust and grease- | 


proof casing. The motor trucks are of the equalised side-bar 
type. The truck frame is supported on helical springs 
carried on the equalisers. 

The controlling equipment is of the type already installed 
on this railway, and does not need any special description. 


Each car is also provided with an electrically-driven air com- | 


pressor for the brake, which has a capacity of 35 cubic feet 
of free air per minute, raised to a pressure of 90 Ib. on the 


square inch, The motor driving this is controlled by an | 


automatic switch, which closes the motor circuit when the 
Pressure drops to 80 lb. on the square inch, and opens it again 
when the pressure rises to 90 lb. 


Carbon brushes are | 





Each motor car is fitted with hand and air brakes, the 


brake gear being of the quick-acting Westinghouse type, 


and each car is further provided with a main reservoir of 


eight cubic feet capacity. The hand brake is operated from 
the platform, and works the brakes on both the trucks. 


Each car is lighted by twenty-two lamps, which are arranged | 


as follows:—There are three circuits of five lamps each, 
giving fourteen lamps in the passenger compartment, and one 
under the canopy over the rear platform. There is also one 
circuit of five—16 candle-power—lamps, one of these being in 
the switch compartment, three being instrument lights, and 
one being attached to a portable lamp holder, and one circuit 
of two 32 candle-power lamps in the head light. 








DOCKYARD NOTES. 





Tue following incident of the Navy League’s excursion to 
Portsmouth last week is worth reproduction. A tank full of 
model mines was being shown by an instructor. Said a 


Navy Leaguer, thirsting for information of a precise nature, | 


‘¢ Now, what would be the effect of that electro-contact mine 
against Sin. Krupp armour?’’ 
thought awhile. At last a brilliant idea came to him. ‘It 
would depend,’’ he said. ‘‘ The effect of that contact mine 
on the armour would depend upon the range! ”’ 





Our American visitors are to have a gay time at Ports- 
mouth, entertainments galore being prepared for them. 
Usually when things of this sort are toward, the mayor of the 
place is allowed to pay for the feasting, but for this 
particular occasion a sum of money has been voted, so that 
the ratepayers of the first naval port may play the host— by 
proxy. 





Tue principal American vessel is the Kearsarge, one of 
many craft designed to ‘‘ whip creation.’’ She was produced 
before the Americans knew as much about shipbuilding as 
they now do, but she is quite the finest example afloat of the 
art of the faddist. To begin with, she is the last of the low 
freeboard ships. Every other navy—even the British—had 
discovered that low freeboard was a mistake. Not so, how- 
ever, the architect of the Kearsarge. He wanted something 


| monitor, little more able to fight her guns in a seaway than 
her prototype. 


| weight there is probably no disposition of artillery out of 
| which so much rolling propensity can be obtained; (2) by 
| no other device can so great a proportion of the armament be 
put at the mercy of asingle projectile. However, in common 
fairness, we must admit that it looks well on paper—at any 
| rate, to the general public who are fairly free from technical 
| disabilities. Finally, the ship was given a box battery of 
‘ fourteen 5in. guns crowded amidships, a poor speed, and an 


The man of the Navy | 


that would be a ‘‘small target,’’ and produced an overgrown | 





Theze are some pasably 


excecdingly meagre coal suppiy. 

bad ships in the British Navy, but to contemplate the Kear- 

sarge may be a balm even when the worst of these is about. 

We have nothing that so flies in the face of all that is likely 
| to be of value in war, unless it be the Admiral class. 





Tue Kearsarge is, however, not entirely bad: she is at 
| least able to hit pretty hard—her broadside being large. The 
| following comparisons of the broadside of the Kearsarge and 
| two of our ships of about a 1000 tons more displacement— 

which certainly covers anything they may carry extra in the 


| way of coal—is of interest :— 
| 


Kearsarge. Trafalgar Renown. 
(as designed). 
Four 13in. Four 13:5in. Four 10in, 
Four 8in. _ _ 
Three 4:7in. Five 6in. 


| ~ -~ 
| Seven 5in. 
| 


Certainly the Americans realise that it isa great thing to 


| have the wherewithal to smite the foe. 





A GREAT doctrine has, by the way, recently been enunciated 
in America after the Maine disaster. We refer, not to the 
| one that was disposed of at Havana, but to the new battle- 
| ship. From what we hear, the newspaper accounts of the 
| damage sustained by this vessel, so far from being exag- 
| gerated, are if anything short of the mark. The ship has 
| practically been shaken to pieces, owing to that rash desire 
to let off all the guns at once. Everything is so hushed up 
that exact data are impossible to secure, but if half the 
rumours are true, America, seeing that her staple ships are 
after the same pattern, is wise to keep friendly with Ger- 
many—at any rate, till Germauy tries the same experiment. 
The effect on the ship of her immensely powerful guns 
was as bad as if she had been in action. Now, the official 
apologist has come forward with a really brilliant explanation. 
Those guns were never meant to go off all at once, a good half 
being on board only for reserve—for the crew to go to after 
the first lot had been knocked out. We are afraid that the 
explanation is a little too late to satisfy the American Press ; 
however, it is in its way logical enough. Though we must 
confess to some difficulty in picturing the captain who would 
go into action leaving a single gun silent. It is against 
human nature—or, anyway, naval human nature. 








Tue other American ships are not of much account. They 


| are the cruisers Chicago and San Francisco, both old, and 
Desiring originality he—or his Board—then | 
evolved the superposed turret system, which possesses the | 
following—amongst other—advantages:—(1) For a given | 


interesting only because of the reconstruction that they have 

undergone. They are rather like the Irishman’s gun that 
| was given a new stock and a new barrel. There is precious 
little of the original ships left. The fourth American vessel 
| is the gunboat Machias, a craft of no fighting value at all. 
| As the United States, when the ships now building are com- 

pleted, will be the third naval power, the squadron coming 
| to Portsmouth can in no way be taken as representative of 
| the American fleet. This should be borne in mind by those 

who may visit it, otherwise they will form a very incorrect 
| estimate of America’s naval strength. 
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THE NORTH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINEERS. 


In our last issue we gave some account of the first day’s 
meeting of this Institution at Keswick. The afternoon 
of the second day was spent in and about Whitehaven, and 
visits were paid to William, Wellington, and Croft pits of 
the Whitehaven Colliery Company, and to the Sandwith 
quarries of the Sandwith Quarries Company, Limited. 

William and Wellington collieries stand as grimy 
little outposts of industry to the north and south respec- 
tively when seen from the north pier of Whitehaven 
Harbour. The position of William pit recalls the position 
of the works at Dover, but there all resemblance ends, 
for William pit is drawing its 1000 tons a day. The 
shaft is 100 fathoms deep, and 12ft. in diameter, fitted 
with steel rail guides. The cages carry four tubs, each 
holding from 11} ewt. to 144 ewt. of coal. The winding 
engine has 82in. cylinders, 72in. stroke, 18ft. drum, and 
the rope is 1jin. in diameter. . But pit-eye by no means 
means coal winning in this case, for the coal faces are, in 
fact, miles away under the sea, and to reach them there 
is a main endless rope haulage with 8500 yards of llin. 
rope, and this in turn by a clutch arrangement, at the 
terminus of the main road haulage, works the endless 
rope, 3500 yards long, by ljin. diameter, of the Delaval 
district. The engines doing this work have 24in. cylinders 
and 30in. stroke, and are geared 4 to 1. But, in 
addition, there are a pair of 20in. by 30in. haulage 
engines, geared 15 to 1, working an endless rope 
6500 yards, by 1jin. diameter, and a pair of 9in. by 12in. 
haulage engines geared 20 to 1, working 2000 yards of 
jin. rope; these are worked by compressed air brought 
down from the surface through a ldin. main 3} miles 
long; the air, too, is taken another mile in a 4in. pipe to 
dip pumps, and also works a single Sin. engine used for 
driving a new engine plane. The compressor has steam 
cylinders 42in. by 72in. stroke, and is compounded on the 
air cylinders, the low-pressure 54in. dia., and compresses 
t » 25 lb.; the high-pressure 36in. dia., compresses to 60 lb. 
These are the means used here to draw coal from under 
the sea; it is won by board-and-pillar system. Walker’s 
“Indestructible” fan is used for ventilation, Pearn 
duplex ram pumps for lifting water against a head of 600ft., 
replacing a Newcomen engine still in its old place. The 
coal is screened and washed in a Coppée washer; there 
are 125 beehive coke ovens. Steam is raised from Lanca- 
shire and Babcock and Wilcox boilers, the latter and 
some of the former fired with gas from the coke ovens. 

At Wellington pit the shaft is also 100 fathoms deep, 
9ft. in diameter, with wooden guides and flat ropes. The 
cage holds three tubs on three decks, the average load of 
coal being 12 cwt. in each. Again the coal is away 
under the sea, and a great haulage plant, with engines 
32in. diameter and 5ft. stroke, geared 1} to 1, using steam 
60 lb. to 80 Jb., with a fly-wheel 12ft. in diameter and 
13 tons weight, driving an 8ft. drum, works a main 
haulage with 11,000 yards, or 34 tons, of 1}in. rope, and 
two branches each of 1000 yards. The winding engine is 
an antiquated single vertical double-handled engine, 
with double-lift steam valves and two discharge valves 
operated by hand. The rope-reel is placed lin. above the 
engine. Compressed air is used occasionally for pump- 
ing, a Cornish pump doing the ordinary work of lifting 
620 gallons of water a minute. A Guibal fan is used for 
ventilation. Lancashire boilers are used for steam 
generating. There are fitting shops, blacksmiths’ forges, 
and a sawmill. The coal is screened, picked, and washed 
in a Shepherd washer. Croft pit is situated at Sandwith, 
some short distance from Whitehaven. There the work 
in progress was driving a stone drift 15ft. wide by 
8ft. high, which will be 1000 yards long, the object 
being to shorten the haulage road. It is interest- 
ing to note that this work is being done with the 
Grant’s patent electric rock drills, supplied and worked 
by the Corlett Electrical.Engineering Company, Limited, 
of Wigan. The drills are of the rotary type, and are 
carried on a steel column which is set between the floor 
and the roof and securely fixed by strong tightening 
screws. The drill proper is carried on a horizontal arm 
extending from the main columns, and can be adjusted to 
any required angle. The motor rests on trunnion 
bearings, and is fixed on a turntable on an ordinary 
colliery wagon. The power is transmitted from the 
motor to the drills by means of telescopic shafts with 
universal joints at either end. Two drills are in use and 
a single motor is placed between them; while one is at 
work the other is being adjusted for the next hole. Asa 
rule, fourteen to eighteen holes, varying in depth from 
5}ft. to 8ft., are drilled by one setting, keeping four men 
employed three to four hours. As soon as the machines 
have finished drilling the round of holes the whole 
drilling plant is removed back for the blasting. The actual 
size of the drift cut is 16}ft. by 9ft., and the average 
progress is 10 yards a week. At present the work is in 
hard blue metal containing ironstone nodules alternating 
with white post and similar rock. Steel rails, 80 lb. to 
the yard, supported in wooden props or on steel plugs 
driven into the sides, are used for timbering. 

Sandwith quarries are just over the rising ground sea- 
ward from Croft pit; they are connected by a siding 
with the railway, and occupy an imposing position at the 
brink of St. Bees Cliff, along which they extend for about 
half a mile. The depth of the stone is 300ft. The quarry 
is well equipped with mechanical appliances, steam 
cranes, steam drill, steam dressing machines and saws; 
these are served by an overhead steam gantry with 50ft. 
span. Some drilling is done by hand, some by steam; 
the circular holes are nicked by a reamer on the line in 
which the stone is to be cut, and just sufficient powder 
is used to cut the stone without shattering it, and con- 
sequently it breaks away in fine blocks; about 13,000 
tons of stone was loaded up last year, and at the time of 
the visit masons were busy dressing stone for the new 
infirmary and other work. Itis ared sandstone of agree- 
able and even colour and good grain, and as we have pre- 
viously noted, is classed as Permian by some geologists. 





The last day of the meeting was devoted to the inspec- | 
tion of the West Cumberland hematite iron ore field. | 
Mr. Walker, in his paper, had prepared the way to a cer- 
tain extent. He had said that the day for shallow mines | 
was over, but that extended and careful borings had | 
disclosed considerable riches, and that shafts 7OOft. to | 
900ft. deep had been sunk, and were being sunk even 
1300ft., and that, instead of £2000 of thirty years ago, 
£10,000, £20,000, £30,000 and more was expended on 
properties now-a-days when they had been thoroughly 
proved by boring. So that although about twenty-five 
years ago some engineers thought that long ere now all 
the West Cumberland hematite deposits would be ex- 
hausted, those years have gone, but hematite still 
remains, and, in fact, new hematite fields are being 
opened out to the south of Egremont. Two shafts have 
been sunk—one by the Ullcoats Mining Company, 
Limited, and the other by the Millom and Askam Iron 
Company, Limited—and large quantities of hematite iron 
ore are being raised. The Ullcoats Mining Company, 
Limited, are sinking a second shaft; the Beckermet 
Mining Company, Limited, are sinking a deep shaft, and 
the Wyndham Mining Company, Limited, are sinking a | 
shaft to about 1800ft. in depth near to the town of Egre. | 
mont. Then further northward the Winder pit, be- | 
longing to the Messrs. Ainsworth, is producing a con- | 
siderable quantity of iron ore. 

In anticipation of an interesting day, members turned | 
up in large numbers and had no cause for disappoint- 
ment. A start was made at the Montreal mines, in the | 





Cleator Moor district, belonging to Mr. John Stirling, on | 

whose behalf Mr. Black welcomed the visitors. 

excellent ye ge A 
i 


of sectional diagrams, specimens, and | 
models, all of which were duly explained, provided suit- | 
able introduction to the district, enabling the visitors to | 
appreciate the character of the various deposits, and to | 
understand the methods of working. 
mines there are several shafts, six working, ranging in 


At the Montreal | 


although considerable trouble was encountered in sinking, 
the work was carried through with dogged determination, 
and the owners have reaped a splendid reward, and are 
raising fine ore, which they have in abundance. The 
winding engines by Dick and Stevenson have 16in. cylin. 
der, 3ft. Sin. stroke, and 8ft. drum. The pumps have to 
deal with 9000 gallons of water an hour. This company 
is engaged in sinking a new pit where a pair of winding 
engines with 20in. cylinders, 4ft. stroke, and 10ft. drums 
are to be installed. This visit terminated with a pleasant 
tea given by the company in the newly-erected charging 
house, which had not been used by the men. Some 
energetic members availed themselves of the opportunity 
of visiting Winscales Mines, but others had to catch a 
train. 

Altogether the visitors were particularly impressed by 
the vigour and thoroughness with which the mineral 
industries are being pursued in West Cumberland, and by 
the charming and generous hospitality so universally 
displayed in the district. 








HEAVY SPECIAL TYPE PASSENGER LOCO. 
MOTIVE. 


Many powerful locomotives, both for passenger and freight 
service, have been built in the United States during the last 
two or three years, but the tendency is still towards more 
powerful engines. Whether the employment of such huge 
machines is altogether a remunerative policy is, to some 
extent, problematical, for reports of numerous breakdowns and 
damage to permanant way, besides abnormal repairs, come 
frequently to hand. 

The Chicago and Alton Railroad Company has recently had 
built at the Baldwin Locomotive Works, two exceptional 
engines, which are perhaps the most powerful engines of their 
class running. These engine3 are in no way monstrosities, 
for thay have been designed to meet special requirements, 








HEAVY AMERICAN 


depth from about 300ft. to 600ft.; from 800 to 400 men 
are employed; and about 1000 tons of ore and 500 tons 
of coal are drawn, or can be drawn. An interesting fact 
here is that a fault brings the coal measures in, so that in 
one pit both coal and iron ore are drawn. The safety 
arrangements at the cage attracted notice on account of 
their very substantial character. The winding engines 
have 25in. cylinders with 5ft. stroke and 11ft.drum. The 
haulage engine has 18in. stroke and 14in. cylinder. Two 
haulage engines underground have 9in. cylinders, 18in. 
stroke, and are worked by compressed air. There are 
two air compressors with 18in. air cylinders, and 33ft. 
stroke. Ventilation is by a Guibal fan, 18ft. in diameter. 
Pumping is done by a Dick and Stevenson 28in. cylinder 
engine, with 5ft. stroke and 12in.ram. Other parts of 
the property were studied, and a special visit was made 
to the great trough of strong and tarred timber that 
carries the river across the property and keeps it out 
of the mines. 

The inspection was followed by an excellent luncheon, 
generously provided by Mr. Stirling, who, however, 
unfortunately was not present to hear the the hearty 
thanks accorded him. The visitors were then driven to 
Egremont to see the mines in that district, and the first 
stop was made at the mines of the Wyndham Mining 
Company, Limited, where Mr. Helder, the chairman, and 
others were in attendance. The company has been in 
existence since 1877, the first ore was raised in 1879. 
The early operations were conducted in the town alongside 
the main street, with the river on the other side, in 
course of time they moved the river, and then, as they 
could not move the town, they were obliged to leave 
a considerable quantity of ore beneath it. They have 
raised about a million and a-half tons of ore, and having 
proved by boring the existence of ore in depth, are now 
sinking the Helder shaft 210 fathoms. 

At pit No. 3 there were 10in. winding engines with 9ft. 
drum, and a Cornish pumping engine with 72in. cylinder, 
which raises on an average 700 gallons of water a minute, 
and has been working since 1882. At the Orgill, or | 
Helder, pit sinking operations were in progress ; the shaft 
is 17ft. by 74ft., and at the time water was giving much 
trouble, an Evans pump drawing 400 gallons a minute 
being insufficient to cope with the supply below. An 
80in. Cornish engine is to be installed at this pit. 

A pleasant drive brought the party next to the Ullcoats 
ore mines of the Ullcoats Mining Company, Limited, | 
where they were received by Mr. Brockbank, the chair- | 
man of the company, and Mr. Walker, the managing 
director of another mine, and author of the paper alread 
referred to. The mine was started five years ago, and, 





PASSENGER ENGINE 


their work being to haul comparatively slow, but enormously 
heavy, passenger excursion trains to the forthcoming St. Louis 
Exhibition. They are the outcome of various trials of engines, 
all of which have been found wanting in power. 

The whole design is very well worked out, and so well pro- 
portioned that the size is not adequately conveyed by the 
photograph. At present there are only two engines at work ; 
the first, illustrated above and in a supplement, has six 
coupled wheels, 6ft. lin. diameter. Engine No. 601 hasa 
traction increaser fitted in front of the leading coupled wheels, 
and in rear of the trailing coupled wheels, whereby a propor- 
tion of the load on the leading bogie and trailing truck is 
transferred to the coupled wheels. 

The general design, which is straightforward, can be readily 
seen from the general drawing and sections, one of the qualities 
of these remarkable engines being the—in America—unprece- 
dented length of tube, viz., 20ft. 

The boiler is of huge proportions for a passenger engine, and 
is full of interesting features for the locomotive engineer and 
designer. The longitudinal butt joints are of the Vauclain type 
with very large inside butt strips or plates. The fire-box 
crown is stayed by transverse 4 bars slung from the wrapper 
sheet, and having no support on the box itself ; the wrapper 
sheet is stayed laterally by through stays in two rows. 

A few of the dimensions and ratios are as follow :— 

Heating surface to cylinder volume . 881-00 eq. ft. 
Tractive weight to heating surface .. .. .. .. 34:74 yy 


” o  toteactivecilert «. .. .. o« 4-48 
», effort to heating surface oe 7-74 
Heating surface to grate area .. .. «1 oe oe 7-5 
Total weight to heating surface.. .. .. .. -. 58-7 1. 
Gauge .. SUiapet Petia dae at) Seat .. 4ft. Shin. 
Cylinder . 22in. by 28in. 
Valve .. Balanced piston 
Boiler— 
io 
eee eee 
Thickness of sheets 
Working pressure .. 
Fuel oki, aa 


. Straight 
.. 7O0in. 
. Phin. Zfin. jin. 
-- 220 Ib. 
. Soft coal 
. Steel 
+. 9%. 
. 6ft. O}in. 
- 78hin. 
. 64}in. 
din. 
din, 
tin, 


Length 
Width .. .. 
Depth, a 
a a eer ee 
Thickness of sheets, sides .. 
” ” back 
a - crown .. 
us tube 
BE Bg. er ak tae. he hem 
Heating surface— 
Fire-box . 


” pee eaikts pee 
.. material, iron; wire gauge, !1 
-- 202 sq. ft. 
TG cies, oki 8 ba) bel sab. Ee. Aree . 8848 ,, 
DEE SO oy ea bs, wie, See 3 » 
Total .. .. 4078 4, 
ete ae The ae Oe eee 54 45 
Driving wheels, diameter outside, 73in. on No. 1, 80in. on No. 2 
Journals . .. .. main, 10in. by 12in. ; others, 9in. by 12ir. 
Engine truck wheels, front, diameter, 83in. on No. 1, 36in. on No. 2 
GOMER nc so se née 08 +. «+ 6hin. by 18in} 
Engine truck wheels, back, diameter .  42in. i 
SOUS 4c ce ot te ve 88 .. 8in, by 12in 
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Wheel base— 
Driving 13ft. 9in. 
ME 504-00 $4.08 18ft. 9in, 
Total, engine .. .. .. 32ft. 8in. 
» engine and tender 62ft. 
Weight— 
On driving wheels .. 141,700 lb. 
uck, front .. 86,500 Ib. 
“2 Ss 41,500 Ib. 
Total,engine .. .. .. 98 English tons 
» engine and tender 169 tons 
Tank, capacity... .. .. .. 8400 gallons 
Coal 9 tons 
86in. 


Tender wheels, No. 8, diameter .. 
le ERODE AS ee 54in. by 10in. 








THE LEVEN VIADUCT ACCIDENT. 


In our issue of April 24th we referred to the Board of Trade 
Report on the railway accident which occurred on the Leven 
Viaduct, near Ulverston, in the early morning of February 
27th last. It will be remembered that on that occasion a 
train, brought to a standstill in consequence of the fracture of 
a break pipe on the viaduct, was blown bodily over on itsside. 
On reading this article, Mr Baldwin Bent, M. Inst. C.E., 
resident engineer at the Midland Railway Company’s Heysham 
Harbour Works, which are on the opposite side of Morecambe 
Bay to the scene of the accident, courteously sent us the 
anemometer records made by his instrument during the night 
of the accident. On application to Captain J. Wards, the 
Furness Railway Company’s Harbour Master at Barrow, that 
gentleman—whose evidence, it will be remembered, was 
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refarred to in the Board of Trade Report—was al:o good 
enough to send us a copy of the record made by the irstru- 
mnt at Ramsden Dock, Barrow. Seeing the neacnes: and 
the relative positions of these two places to the Leven Viairct, 
a comparison batween the two records is exceedingly inter. st 
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% From 6:15 a.m to 6.45 a.m. The instrument 
records 48% miles or a velocity of 97 miles 
an hour for that half hour. 


Fig. 2—WIND RECORD AT HEYSHAM 


ing. The accompanking sketch, Fig. 1, shows the three points. 
Barrow is about 11 miles from, and north-west of Heysham, 
and about 9 miles from the scene of the accident. Heysham 
is about 11 miles from and due magnetic south of the Leven 
Viaduct. The three points, therefore, form an inverted 
isosceles triangle, with Heysham at the apex. 

The instrument in use at Heysham for measuring the 
velocity of the wind was a Beckley’s anemometer. We 
reproduce in Fig. 2a portion of the twenty-four hours’ record, 


| on the left front instead of nearly broadside on. 
| enabled to reproduce a portion of the record taken by the 
| instrument at Ramsden Dock, Barrow. 

| was made by A. Lege and Co, of London. 











| accident varied from W. to W.S.W. Supposing this same 


The remainder of the record showed that it was blowing fairly 
hard on the morning of February 26th, but that the wind 
calmed down to but little more than a breeze towards evening. 
Between 11.0 p.m.and midnight, however, it again increased 
in force, and continued growing stronger until it reached its 
maximum between 6 and 7 a.m. on the morning of the 27th. 
Mr. Bent tells us that during the half hour from 6.15 to 6.45 
wind travelling at the rate of 97 miles an hour was registered, 
the record for the whole hour averaging 87 miles an hour. 
It will be remembered that the Leven Viaduct is due magnetic 
north of Heysham, and some 11 miles away. The direction 
of the wind at the latter place at the time of the accident, 
which earlier had been from the south-east, was veering from 
south to south-west. At the inquiry it was stated that the 
viaduct is straight, and runs from a few points south of east 
to a few points north of west, and further, that when the 
train was blown over the direction of the wind was nearly 
broadside on. The directions of the wind at these two places 
were therefore nearly exactly the same. It was not until 
some two hours after the accident, however, that the wind at 
Heysham reached its maximum velocity. At the time of the 
accident the velocity of the wind is stated by Mr. Bent to 
have been about 55 miles an hour, and he adds, ‘‘ Taking the 
pressure per square foot as equalling the velocity squared, 
divided by 100, which appears to have been the formula used 
in compiling the tables of pressures at Bidstone Observatory,’’ 
which we quoted in the article above mentioned, a velocity of 





55 miles an hour equals = or 30} lb. on the square inch. 
Very different is the record of wind velocities as obtained 

by the instrument under the charge of Captain Wards at 

Barrow. Here the direction of the wind at the time of the 


direction to have been maintained right up to the Leven 
Viaduct, the train would have met the wind, in the one case, 
nearly dead in the teeth, and in the other would have had it 
We are 


This instrument 

Roughly speak- 
ing, from 4.30 to 8 o’clock a velocity of 100 miles an hour 
was registered. Before the earlier time the storm was increas- 
ingand after 8 o’clock it gradually—very gradually-—slackened | 
off. From what can be seen, and remembering the close 
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Fig. 3—WIND RECORD AT BARROW 


whatever why the velocity at Barrow should have been so 
much greater than that at Heysham, Indeed, seeing the 
interposition of Walney Island, there is every cause to 
expect that Barrow would have been sheltered. But it was 
not so. 

There seem to be good grounds for thinking, however, that 
in spite of its having its direction somewhat changed, the 
higher velocity wind reached the Leven Viaduct. Af all 
events, it is well nigh certain that the velocity must have 
exceeded the 55 miles an hour registered at Heysham. We 
know that its force was so great that to stand upright on the 
Viaduct was found impossible by those who extricated them- 
selves from the carriages of the overturned train. A glance 
at the sketch map which accompanies this article will show 
that a broadside wind would have an uninterrupted course 
from the open sea. There is no land to check its progress. 
But supposing the eye of the storm to have been at Barrow, 


| and supposing the velocity of the wind to have gradually 


decreased as it neared Heysham to 55 miles an hour at that 


| place, it may well be imagined that a velocity of, say, from 
| 70 to 80 miles an hour—increased perhaps to from 90 to 100 
| miles an hour during the gusts—was experienced at the 








Leven Viaduct. This, as the Board of Trade Report showed, | 
would be amply sufficient to overturn the railway coaches. 
It is interesting to have had authentic records of the velocity | 
of the wind made at piaces so close to the scene of the accident, 
and we must express our indebtedness to the two gentlemen | 
who have so kindly placed them at our disposal. It is curious 
to note that, although the two places, Heysham and Barrow, | 
are so comparatively close together, the storm reached its 
height at such quite different times, though, in each case, the 
recorded maximum was practically the same, namely, 97 and 
100 miles an hour respectively. 








ENGINEERING STANDARDS.— We are informed by Messrs. Robert 
Atkinson (London), Limited, that they—under the authority of 
the Engineering Standards Committee—are preparing and — 
codified lists of the findings of the Committee in a form whic 
should prove of great assistance to all buyers and sellers of British | 
engineering sections throughout the world. To render this publica- 
tion a standard work of reference, arrangements have been made 
to include in it complete lists of the manufacturers and merchants | 
who roll or stock the standard sections, 

H.M.S. DoneGat.—The new first-class cruiser Donegal, built 
by the Fairfield Shipbuilding and Engineering Company, Limited, | 


left the Tail of the Bank for Plymouth on the morning of the 26th 
inst. On her way south she ran a thirty hours’ steaming trial at | 
one-fifth power, and in the English Channel she will undergo gun 
and torpedo tests. She will then go back to the Clyde at four- 
fifths power, after which she will be completed and run full-power 
trials. The Donegal, unlike the Berwick, built by Beardmore and 
Co., and engined by Humphrys, Tennant and Co., of London, 
which ran certain of her trials with gratifying success some weeks | 
ago, has all her guns on board ; onl when the trials referred to | 
are over, she will be ready for delivery. H.M.S. Jason, one of the | 
gun-boats which the Fairfield aT is re-engining and re- | 
boilering, is now on Messrs, D, and W. Henderson’s slip and ready 
for delivery, 


milesx/00 miles ; 


| J. T. Wicks, was in Paris ; 
| eminent rubber house of Hecht Fréres, and asked him why so 
| much red grass was mixed with Benguela rubber, and received the 


| generally. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o7 our 
corr . 





AUTOMATIC COUPLERS. 


Srr,—About four years ago you kindly permitted me to present 
to your readers figures showing the benefits which would accrue to 
the shareholders of ten of the largest goods carrying railways of the 
United Kingdom had they in 1877 adopted automatic couplers on 
their vehicles. That table was made up to 1896, and was taken 
from the figures issued in the half-yearly railway supplements of 
the Railway News, and it recorded nine millions of money which 
might have been saved for the shareholders of these railways. 

Under an Act of Congress the United States railroads have had 
to throw away some three millions of couplers of various types at 
a loss of about £7,000,000, adopt a single pattern centre buffer 
automatic coupler, and with it re-equip their entire stcck at an 
outlay of at least £9,0°0,000. The results are most remarkable, 
for, under date of January 17th, 1902, the United States Com 
merce Commission Report dwells especially on the time saved in 
despatching traffic owing to the extended use of automatic couplers 
and efficient brakes, and that “‘ railway officers have testified to a 
large saving of doing work in yards,” that ‘‘ yards which in 1897 
were taxed to their utmost capacity are now able without extension 
to accommodate greatly increased traffic,” whilst as far back as 
five years ago the president of one of the largest railroads in the 
States declared it had paid his railway handsomely to make the 
alteration. 

That automatic couplers must be a like financial success on 
English railways is certain, and I submit the following table of 
figures of what twelve railways are losing through the retention of 
the present system. 

British Railways (1897-1902). Estimated Saving on Six Years’ 
Working by Adoption of Automatic Couplings. 
£ 


ae ee ee e- «- 650,000 
London and North-Western .. -- «+ 550,000 
Great Western .. .. . -- 550,000 
North-Eastern 450,000 
Great Northern... .. .«. 350,000 
North British (Scotland) .. 250,000 
Great Central .. .. .. 200,000 
Great Eastern aa £00,C00 
Caledonian (2c stland) 180,C00 
Lancashire and Yurkshire C 150,000 
London and South-Western .. .. .. 150,000 
Glasgow and South-West (Scotland) .. 100,600 

3,780,000 


proximity of the two places, there appears to be no reason | Thus yielding over 12} millions for a like period, or equivalent to 


an increase of 35 per cent. on the 
9 millions—1877-1896—referred 
to. 

In 1880 the wagons of all the 
: railways of the United Kingdom 
f could, at £5 per wagon, have 
been equipped with automatic 
couplers for £1,861,770 ; by 1890 
—ten years later—this amount 
had reached £2,590,071; by 1900 
—another ten years—it had risen 
to £3,506,810; and to-day it 
would exczed £4,000,000, cr 
about half a million more since 
the Act of 1900 was passed, and 
this increases month by month. 

The cost of adoption of auto- 
matic couplers—on all their goods 
| wagons—to these twelve railways 
| I reckon at about £3,000,000. 
The above advantages are, in my 
| opinion, much understated, but 
| 





sufficient is revealed to demon- 
strate that this alteration must 
amply repay the larger railways 
for such outlay, 

This should receive public attention, for, when speaking in ihe 
House of Commons on April 22nd last, Mr. Gerald Balfc ur 
said :—‘‘ The Board of Trade had not exercised its powers to make 
experiments with couplings and other appliances, nor did he con- 
sider it desirable that the Board should do so. There was the 
making of a fortune for the inventor of a really satisfactory form 
of coupling. He thought a more satisfactory result was 
likely to be arrived at by private enterprise than by the action of 
a Government department.” 

It has been stated on exalted authority that there is no autc- 
matic coupler in existence suitable for the traffic of the United 
Kingdom. There are at this moment about forty coupling 
improvements being got ready for exhibit at the Colliery Exhibi- 
tion, Royal Agricuitural Hall, Islington, London, which opens on 
Tuesday, the 30th inst., to July 7th, and it is surely worth while 
inspecting these appliances, which, though designed primarily to 
save life and limb, will also most assuredly save dividends. 

T. A. BROCKELBANK 

35, Queen Victoria-street, London, E.C., 

June 29th. 





THE RUBBER INDUSTRY. 


Str,—The fact that some qualities of india-rubber are obtained 
from the roots of plants growing on the West Coast of Africa is no 
new thing to those engaged in the india-rubber manufacture. 

Root rubber has long been imported into this country in fairly 
large quantities under the name of the towns where it is collected 
on or near the West African coast. 

We find in our books upwards of a dozen entries under the name 
of ‘* Benguela Niggers.” It is of a reddish-brown varying to a 
dark colour, and of an excellent quality. 

For years we were puzzled at the appearance of this rubber ; it 
happened, some seven years since, that our rubber expert, Mr. 
he there saw the director of the 


reply that Benguela rubber was obtained from the roots which the 
natives dig up and finely scrape, as we do horseradish. The 
scrapings are steeped in water, the rubber separates out, and, 
owing to its light specific gravity, floats on the surface. The 
natives then take the plastic rubber and work it into sausage- 
shaped pieces. The sausages are packed in sacks, and, in conse- 
quence, agglomerate. 

When the rubber reaches English factories it is boiled in tanks, 
the sausages immediately separate, and on close inspection the 
native method can be traced. What we supposed to be red grass 


| is the red woody fibre from the scraped roots. 


The only thing which disturbs us in reference to the regular 
supply of Benguela—root—rubber is the murderous cruelties 


— on the natives by the white savages ; these fiends should 


suppressed in the Congo region and throughout Africa 
The traders should be compelled to conduct their 
trading humanely, paying the native rubber gatherers proper 
wages—half in copper and silver coinage, and the other half in 
cotton goods and useful tools. 

It is quite true that in the basin of the Congo River only the 
white man is vile. J.T. Wicks AND Co, 

98a, Amhurst-road, Hackney, E. 





PATENTS IN CANADA. 


Sir,—It may be of interest to many of your readers to know 
that new legislation materially affecting their patents is now 
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before the House of Commons of Canada, and will, we are advised, 
come into effect about August next. 

_ The main alterations introduced by this new Bill are that the 
Canadian patent will not now expire merely because of the expiry 
of a foreign patent ; and the introduction of a compulsory licensing 
clause similar to that in Great Britain, by which upon petition to 
him by any person interested the Commissioner of Patents may 
make an order requiring the owner of the patent to grant a licence 
to the person applying therefor if, in his opinion, the owner has 
neglected or refused to work the patent in Canada. Owners of 
patents already in force, and which have not been properly worked, 
will be allowed a period of six months during which to work the 
patent, or to apply to the Commissioner for an order makirg their 
patent subject to the compulsory licensing clause. Applicants for 
new patents may also obtain an order of the Commissioner 
rendering their patents subject to the licensing clause instead of 
to the working clause. PAGE AND ROWLINGSON, 

Chartered Patent Agents. 
28, New Bridge-street, London, E.C., 
June 22nd. 


THE PROPOSED TECHNICAL INSTITUTE. 


Sir,—At the meeting of the London County Council, held on 
Tuesday, Mr. Cornwall, vice-chairman, said, referring to Lord 
Rosebery’s letter, that he was sure the Council would be glad to 
have such an important letter from an ex-chairman of the Council. 
Everyone was waking up to the fact that this country was much 
behind other countries in regard to technical research. Last year 
the Technical Education Board brought up a most important report, 
and stated that they were unable to resist coming to the conclusion 
that various industries had been lost to this country owing to the 
competition of foreign countries; that London had distinctly 
suffered ; ard that these losses were to be attributed in no small degree 
to the superior scientific education provided in foreign countries. 

Now, the statements which I have italicised have been mace over 
and overagain. I have never been able to identify the business 
or trade which we have lost in this way. Can any of your readers 
help me to the facts? Assumptions there are in plenty. They are 
not wanted. 

To read what has mostly been written, a stranger to our manu- 
facturing centres would conclude that Great Britain’s work is done 
by men who are grossly ignorant. Nothing can be less true, and 
the proof of this is not far to seek. Great Britain is the only 
nation that has found it possible to manufacture at a profit with- 
out the aid of Protection. Germany, with all her boasted scien- 
tific attainments, admits that in a tremendous tariff she must seek 
commercial salvation. What is the peculiar benefit which 
Charlottenburg has conferred on her if this be true ? 

Enormous sums of money have been spent in this country on 
technical education. Is it really true that there is still an 
inadequats supply of highly-trained men? Or is it not a fact that 
they clamour for work that they cannot obtain ? 

lam told that the principal work of the new Institute will be 
Research. Now, no greater mistake can be made than putting 
students on to work of this kind; that has been proved already 
up to the hilt. 

But this is digressing from my main purpose, which is to obtain 
a clear pronouncement as to the industry which has been lost to 
this country by German technical education. 

To simplify matters let us have a single trade, say iron and 
steel, or cotton, or glass, and let us have a clear statement in 
figures of the loss ; only I would beg that dyestuffs should not be 
selected—the fallacy about these has been exposed over and over 
again. Surely some reader of THE ENGINEER can let us have 
facts. There must be plenty of these, one would imagine. Can 
it be that Mr. Cornwall, for example, said what he did without 
knowledge of detailed facts ? QUILP. 

Manchester, July Ist. 


MILLING MACHINE FEEDS, 


Srr,—In your issue of May 22nd an article appeared giving 
particulars of certain milling operations employed in our works, 
In your issue of June 26th we notice a letter from Mr. John 
Tangye referring to the article in question. 

In the course of this letter Mr. Tangye raises certain points in 
connection with milling machine feeds and speeds which, with 
your permission, will be dealt with in a separate letter by a member 
of our staff ; but in addition to these matters Mr. Tangye makes 
certain statements which, if they obtained credence among your 
readers, might result in some injary to us. 

In the first place, Mr. Tangye implies that this firm is cf 
American origin. In this he is absolutely incorrect. While we are 
happy to number on our staff several gentlemen possessing 
considerable experience of American methods, and while we are 
obviously not entirely ignorant of what is being done in mechanical 
matters on the other side of the water, we must emphatically and 
entirely disclaim any American connection. 

Further, Mr. Tangye, by a recondite process of reasoning, based 
on the erroneous assumption of our American trainicg and con- 
nection, concludes that our castings must be unduly soft. We are 
fully aware that many machine tool castings are much softer than 
is desirable in the interest of the user of the machine. Our main 
object in having a foundry of our own is to secure entire control 
of the quality of the castings we employ, and to enable us to obtain 
snitable degrees of hardness for the varying duties that the cast- 
ings have to fulfil. In our foundry practice we use no American 
pig whatever. All our iron is carefully analysed, and we employ 
no less than five standard mixtures of varying degrees of hardners 
in our work ; using hard castings for purposes where hardness is 
needed, such as beds and slides, and soft castings where softness 
is desirable, asin the case of gear guards, pulleys, and similar 
work, (ALFRED HERBERT, LIMITED.) 

Coventry, June 30th. ALFRED HERBERT, 


THE CONSERVATION OF ENERGY. 


Srr,—In this week’s issue ‘‘ Torque” describes the feeding of a 
boiler by means of a water bottle, as follows :— 

‘* A vessel on top of the boiler communicating with the steam is 
alternately opened to a cold water tank and to the boiler. It is 
filled with steam to begin, cold water is admitted and condenses 
the steam, the bottle fills with feed-water, the water supply is cut 
off, and the port of the boiler is opened, then the water fal/s into 
the steam space.” 

‘*Torque,” however, does not explain how the contents of the 
‘*water bottle,” presumably at a pressure of one atmosphere, can 
‘all, or rather be forced, into the steam space against a pressure 
cf several atmospheres, without the expenditure of energy. 

It seems to me that whether equilibrium be formed internally 
by means of the steam in the boiler, or externally by means of a 
feed pump, an equal amount of work must be done. 

The explanation of the action of injectors given in text-books 
appears to me to be perfectly satisfactory, and in accordance with 
= ee “¢ conservation of energy. ORTHODOX. 

une 29th. 


Sir,—If your correspondent ‘‘Torque” considers the cases 
which he has cited, I think he will find that in none of them does 
the doctrine of the ‘‘ conservation of energy ” fail to hold. 

In the first case cited—that of the explosion of iodide of nitrogen 
—the potential energy of chemical combination becomes changed 
into some heat energy, into pressure energy, and into the energy 
necessary to create sound waves, 

“Torque” also says that in an injector the whole heat lost by 
the steam reap in the water, and hence that no energy is 
absorbed in doing the work of the injector. But this is not so, A 
pound of steam in the boiler contains a certain amount of energy in 


the form of heat energy and pressureenergy. Whenthissteamarrives 
at the injectornozzle, assuming no losses from friction or radiation, it 
contains the same amount of energy, but the pressure energy and 
part of the heat energy has been c.nverted into velocity energy, 
the steam now having a velocity of, say, 1600 foot-seconds. When 
the steam and water come into contact the velocity of the mixture 
is much less, say, 180 foot-seconds. 

It is this loss of velocity energy by the steam which is absorbed 
ost giving the water sufficient velocity energy to force it into the 

iler. 

Again, in the next case, that of the ‘water bottle” feed for 
steam boilers, steam is admitted to a chamber, is condensed, and 
in consequence of the vacuum thus formed, cold water is forced 
—* e chamber, from which it is allowed to flow into the 

iler. 

But here the atmosphere does work in forcing the water up to 
this chamber, and the gain of potential energy by the water is 
balanced by the loss of energy by the atmosphere. G. 

Sowerby Bridge, June 30th. 


TECHNICAL EDUCATION, 


S1r,—We have only just had agreat discussion on the education 
of engineers at Storey’s-gate, and now Lord Rosebery advances a 
new scheme, which seems to imply that all the existing technical 
colleges which have been so much belauded are failures. 

My object in writing now is to endeavour to obtain some basis 
of fact and figures with which to reason about the new notion. 
Can anyone tell us how many trained engineers, chemists, and 
metallurgists are turned out every year now by all the training 
colleges, and what are the numbers that are really required by the 
manufacturers of this country! Is there really a demand for 
these young men? It seems to me that a considerable party want 
every human being in the country to be taught how to make 
things. The burning question is, what are the chances of making 
a living that the trained man will enjoy! If, as I am told, the 
engineering profession is quite overstocked, what is to be gained 
by making more and more engineers / 

If these questions cannot be answered, then I maintain tkat the 
whole movement is being carried on without any proper basis 
whatever. SENEX,. 

June 29th, 


PAINTS. 


S1r,—I do not care to refer to the letter signed by ‘‘S.” in your 
issue of the 5th inst., except to correct two misquotations con- 
tained in it. I wrote—vide THE ENGINEER, May 29th :—‘‘ Just to 
the extent that the pigment predominates over the oil in any paint 
is the life, durability, and usefulness of that paint or coating 
curtailed.” 

**S.,” while quoting this, alters three words, turns it into 
nonsense, and then goes on to prove that what I wrote—vot what 
he says I wrote—is perfectly correct ! 

Again, he credits me with the senseless statement that ‘‘ Oxide 
of iron does not contain much linseed oil.” What I wrote was, 
‘* Oxide of iron does not combine with linseed oil at all.” 

Cuas. E, Covrton, 

The Briars, Selhurst, 

June 30th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(Frem our own Correspondent.) 


THE end of the quarter finds the engineering trades in a satis- 
factory condition. Some good orders have recently been received 
in several departments upon foreign account, and a considerable 
amount of business is also in hand and in prospect upon home 
account. Makers of oil engines report a continually increasing 
demand for this class of motor. The chief motor car and motor- 
cycle building works are all well engaged. The railway wagon 
and carriage building establishments are decidedly busy. Gas 
engines are being inquired for freely, and some of the steam 
engine builders have excellent orders on hand for fixed quick- 
speed engines for driving electric lighting plant. Full time is 
being made at most of the electrical engineering establishments. 
Under these circumstances the need for iron and steel is pro- 
nounced, and some good orders are looked forward to at the 
ensuing quarterly meeting. Inquiries to-day—Thursday—on the 
Iron Exchange in Birmingham, were fairly numerous, and 
prospects were held to be favourable. Bessemer billets were 
quoted £4 15s. to £5; Siemens, £4 17s. 6d. to £5 2s. 6d. ; bars, 
£6 12s, 6d. upwards; plates, £6 5s. to £7; angles, £5 15s, to 
£6 7s. 6d., and girders £6 to £6 5s. Continental material was in 
evidence at very low prices, No. 2 Belgian bars being offered at 
£5 16s. delivered, and No.3 at £6 1s., whilst joists were offered 
at as low as £5 3s. delivered. Makers of axles, tires, and springs 
are working overtime in several cases, and are taking good parcels 
of steel and iron. 

In connection with the Midland engineering trades, an item of 
much interest is the retirement from the well-known firm of Peter 
Wright and Sons, anvil and vice makers, at Dudley and Oldbury, 
of the proprietor, Mr. Charles Wallis and his sons, in favour of 
Mr. Isaac Nash, of Stourbridge, an amalgamation having been 
effected between the two businesses. Mr. Wallis has carried on 
the works at Dudley and Oldbury for a period of nearly twenty 
years, doing a large trade with the United States, and also with 
the Colonies. The Oldbury works have been purchased by the 
Oldbury Wagon Company, whose property adjoins that of Peter 
Wright and Sons. This well-known business is one of the oldest 
pet te in England, having, indeed, been in existence for over 
200 years. 

In the Midland iron and steel and engineering trades the con- 
ferment of a baronetcy upon Sir Alfred Hickman is regarded as a 
well-deserved honour. 

One of the latest improvements proposed by the Public Works 
Committee of Birmingham comprises, at a cost of a little over 
£50,000, the construction of a system of ‘‘overfiows ”—or storm- 
water sewers—to relieve the river Rea main sewer, and so obviate 
floods in certain portions of the city. A furtber sum of £7400 is 
to be laid out on improvements at the Saltley outfall sewer works, 
and some new land is to be acquired for £13,000 at Park Mills in 
connection with the improvement of the Rea at Nechells. The 
contemplated aggregate of £70,000 would be money well spent, and 
it is to be hoped therefore that the Council will not hesitate to 
sanction their Public Works Committee’s very wise recommenda- 
tions. 

Successful progress has been made with the £65,000 electric 
lighting engineering scheme which has been embarked upon by 
Aston. The generating station is finished, and the machinery is 
being put in, comprising two 500-kilowatt engines, one 250 ditto, 
and six boilers, whose fires are fed by mechanical stokers, which 
bring the coal automatically from the canal. 

Machinery is being introduced in part substitution of manual 
labour by several of the chainmakers of Cradley and district, for 
the production of small chains, which are sold largely in the Far 
East. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Maznchester,—Representatives of some branches of engineering, 
and, perhaps specially, many of the machine toolmakers, report a 
slackening off as regards new orders, and taking the position all 





through, there would seem tobea tendency towards a lesssatisfactory 
industrial outlook, than even the not more than moderate conditions 





that I have noted for some time past. Activity in one or two 
important sections of trade shows no sign of curtailment, and 
electrical engineers, locomotive, and railway carriage builders, as I 
have previously reported, are more than likely to be fully engaged 
for a considerable time forward. Apart, however, from these 
special branches, the eee are not encouraging, and although 
engineering firms generally have still sufficient orders to keep 
them fairly well engaged for the present, in many quarters quite a 
dearth of orders is reported, and a falling off has been noticeable 
during the past few weeks at some of the local works, 

Fluctuating prices continue a source of unsettlement on the iron 
market here. A slight hardening in pig iron quotations as com- 
pared with the close of last week, but no appreciable improve- 
ment in business, represents practically the only material change 
since last report. Buying all through continues of the merest 
hand-to-mouth character, orders beyond what is required to cover 
imme liate requirements being quite exceptional, and underquoting 
goes on in the open market even where only very small orders are 
involved, It was generally anticipated that Lincolnshire makers 
at their meeting last Friday would have advanced their list rates 
at least 6d, per ton, but these were again allowed to remain un- 
changed. Most of the Lincolnshire makers, however, are 
so fully sold for all the No, 3 foundry they are at present 
producing, and this, owing to weather conditions, is just 
now below the average, that they are quite indifferent about 
booking further orders, and are either not quoting at all, or in 
some cases asking 6d. to ls. per ton above the minimum official 
rates, representing about 51s, to 51s. 6d. delivered Manchester, as 
makers’ present prices, with, however, merchants still sellers at 
3d. to 6d. under even the nominal basis, Lancashire makers have 
stiffened up slightly upon what they were quoting last week, and 
would scarcely accept under about 553. net delivered Manchester. 
Derbyshire remains without really quotable change from the low 
rates recently ruling, and, delivered Manchester, range, according 
to brand, about 54s. and 54s, 6d. up to 56s. net. Forge qualities 
just now meet with so little inquiry, owing to the continued unsatis- 
factory condition of the fivished iron trade, that there is scarcely 
anything doing to really test prices. Nominally they remain much 
as last quoted, Derbyshire about 493. 9d. to 50s., Lincolnshire 
50s, 2d., and Lancashire 50s. 3d. net delivered Warrivgton. Mid- 
dlesbrough has stiffened about 6d, upon last week’s quotations, and 
delivered by rail Manchester averages 553. 1d. to 55s. 7d. net ; 
Scotch iron is just about steady at late rates, aud delivery Man- 
chester docks Eglinton is quoted 57s, 9d. to 583.; Glengarnock, 
59s. 6d. to 59s. Yd.; and Gartsherriec about 61s. to 61s. 6d. net. 

A moderate business is still reported in hematites, with makers’ 
quo’ations remaining about 67s, to 683s. net delivered Manchester, 
but outside sellers at 6d. to Is. below these figures. 

An unsatisfactory sort of business continues the general report 
throughout the finished iron trade, and the principal Lancashire 
forges are scarczly kept running more thau about half t» two- 
thirds time, although some of the smaller works are fairly well 
booked. for their present output. A meeting of both the Lanca- 
shire Bar Iron and Hoop Iron Makers’ Associations was held in 
Manchester on Tuesday, but no alteration was made in the list 
basis rates, These for Lancashire bars remain about £6 8s. to 
£6 10s. ; North Staffordshire bars, £6 10s. to £6 15s. ; with sheets 
£8 to £8 2s. 6d., and hoops £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered Manchester, and 2s, 6d. less for shipment. 

Local makers of steel billets have had to compete against very 
cutting prices from Germany, stated in some cases to be as low as 
£4 6s., delivered in the Warrington district, and this has compelled 
some concession upon their previously quoted rates of £4 15s. per 
ton delivered in this district. It is, however, reported that there 
has since been some stiffening in German billets, which could 
scarcely now be quoted under £4 7s, 6d. to £4 103. delivered 
here. 

In small miscellaneous orders a fair amount is being put through 
in most sections of finished steel, but there is considerable cutting 
in prices and keen competition from the Continent. In steel joists 
this is particularly the case. Belgian makers are delivering in 
this district at £5 2s. 6d., compared with £5 17s. 6d. as about the 
minimum quotation of English makers, up to £6 2s, 6d. as the price 
to which some of them are holding. Asa consequence, English 
makers are just now losing a large proportion of trade, which, 
for the time being, is partly through merchants passing into the 
bands of Belgian makers. Steel bars are quoted £6 5s. to 
£6 7s. 6d., £6 10s. being now an outside special quotation ; angles, 
£5 10s. to £5 12s. 6d. ; common steel plates, £6 5s, to £6 7s. 6d. ; 
and boiler plates, £7 to £7 2s. 6d. delivered Manchester district. 

Beyond the reductions announced last week, there has been no 
further change in manufactured metal goods. 

Messrs. Crossley Brothers, Manchester, who are very busy in 
their heavy gas engine department, have at present on hand 
important orders for the United States ; these include four engines 
each averaging between 500 and 600 brake horse-power, and two 
engines of about 350 brake horse-power each. These engines are 
of the double-cylinder type, with crank in the centre. 

Messrs. Kendal and Gent, of Manchester, are just now pretty 
full of orders in their well-known types of special machine tools, 
which include millingand profiling machines with both vertical and 
horizontal spindles, and amongst these are some very heavy tools 
for marine work, 

Messrs. G. Birch and Co., of Manchester, have just completed for 
the British Westinghouse and Electric Manufacturing Company, 
Limited, Trafford Park, Manchester, a number of special winding 
lathes for winding the coils of wire for use in electrical machinery. 
These lathes are started and stopped by foot, and are arranged to 
register the amount of wire used. 

The special committee appointed by the Manchester District 
Engineering Trades Employers’ Association some time back to 
consider the question of standardising many of the structural parts 
of Lancashire boilers has now drawn up a series of recommenda- 
tions which have been submitted to the principal insurance 
companies. Amongst these, with regard to a uniform specification 
for strengtb of materials and inspection, it is recommended that 
shell-plates should be fixed at 27 to 31 tons, and flue-plates 24 to 
28 tons tensile strength, with elongation not less than 20 per cent. 
in 10in. With regard toa uniform ratio of test pressure to work- 
ing pressure being adopted, it is recommended that up to and 
including 120 tb. 75 per cent. should be added, and over 120 lb. 
100 lb. should be added. The committee also consider that it is 
not necessary to double rivet gusset angle and bell angle rings or 
back ends, and that circular seams of shells should be single 
riveted up to and including 120 lb., and double riveted for higher 
pressure on boilers 7ft. 6in. diameter and over. It is also recom- 
mended that the insurance companies should form a com- 
mittee before whom the boilermakers could lay designs 
of their own make of valves and fittings, and that when 
such valves and fittings had been passed by this com- 
mittee as acceptable for the pressures required they should 
be regarded as allowable to be supplied to their specifications, and 
makers having received sanction of such valves and fittings should 
not be called upon to supply the fittings of other makers. 

The committee are now waiting replies from the boiler insurance 
companies as to whether these recommendations meet with their 
approval, and as soon as a definite joint understanding can 
come to between the Engineering Trades Employers’ Association 
and the Boiler Insurance Companies, steps will be taken for giving 
practical effect to the accepted recommendations, which will no 
doubt ensure economies in boiler construction, and also bring 
about a uniform practice that will be of general benefit to the 
trade. 3 

Judging from the reports which I receive from representatives of 
most of the Lancashire collieries, the coal trade of this district 
would seem to be passing through a period of exceptional quietude. 
For house-fire qualities it is stated there is a smaller inquiry than 
has been known for years past, but as local coalowners do not care 
to put much down into stock with the present cost of production, 
jo lower prices would just now scarcely bring forward any 
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appreciable increased weight of buying, the result is that pits are 
working very irregularly, in odd cases not more than two days, 
in others three days, with the average not more than four days per 
week, Quoted pit rates, except here and there for special surplus 
lots, which have to be cleared, remain practically unchanged. 

The quietude in trade extends also to other descriptions of fuel 
used for ironmaking, steam, and general manufacturing purposes. 
The unsatisfactory condition of the local finished iron trades and 
the Lancashire cotton industries tends to curtail requirements both 
for steam and forge coals and for engine classes of fuel, with the 
result that there are plentiful supplies on the market, and for 
prompt clearance sales there are low quotations, which, however, 
are not entertained on forward contracts.’ Common round coals 
for steam and forge purposes can be bought inland from 7s. 9d. 
to 8s. 3d., with better qualities quoted 8s. 6d. to 8s, 9d.; inferior 
qualities of slack are to be bought at 3s. 9d. to 4s, 3d., up to 4s. 6d.; 
medium sorts, 4s, 9d. to 5s. 3d.; better qualities of slack, 5s. 9d. 
to 6s. 8d., with some special sorts still quoted 6s, 9d. to 7s, at the 


vit. 

: The shipping trade is disorganised by the exceptional figures 
which are here and there quoted to effect clearances of quan- 
tities, as low as 8s. 9d. to 9s. being reported, with general quoted 
rates not averaging more than 9s. 6d. to 9s, 9d., delivered at the 
ports on the Mersey. 

Barrow—The position of the hematite pig iron trade remains 
practically unaltered. There isa fair amount of business doing, 
and makers are in no sense short of orders. Indeed, they are for 
the most part well sold forward, that remarx being particularly 
true as regards those makers of iron who are also makers of steel. 
There are sti]l thirty-three furnaces in blast, being three less than 
in the corresponding week of last year. There bas been an increase 
this week in warrant stocks to the extent of 1637 tons. They now 
stand at 19,791 tons, being 4512 less than at the beginning of the 
year. Prices of mixed Bessemer numbers are nominally the same, 
being at 59s. 6d. net f.o.b., while warrants have declined to 
57s. 14d. net cash sellers, 56s, 9d. buyers, There is only a small 
trade doing in ferge and foundry iron. 

Tron ore is in steady demand and at unchanged prices, raisers 
quoting at 12s. per ton net at mines for good average sorts, while 
Spanish ores are easier at 15s, 6d. net at West Coast ports. 

The steel trade is busy on rails, but prompt orders are com- 
paratively few in number, and the problem before makers to-day 
is how to maintain activity at the mills until some of the forward 
delivery orders require attention. Heavy rails are still at £5 5s. 
to £5 103. per ton net, f.o.b., and it is known that the Colonies 
and some foreign countries, as well as home railway companies, are 
in the market with some heavy specifications. In plates and ship- 
building material generally there is a very quiet demand, and this 
is likely to be maintained so long as shipbuilding is quiet. The 
business doing in other classes of steel is steady, except that 
hoops and heavy steel castings are quiet. 

The shipbuilding and marine engineering trades are quiet, anda 
further batch of men have been paid off owing to the scarcity of 
orders. There are hopes of good business in the early future, but 
a large yard like that of Vickers, at Barrow, requires a deal of 
keeping going. It is expected the British battleship Dominion 
will be launched at Barrow on August 25th by H.R.H. Princess 
Louise. 

During the past week the shipping trade has been busily 
employed on steel. The shipments of iron represented 4195 tons, 
which was a decline on the week of 4240 tons. The shipments of 
steel reached no less than 16,978 tons, being an increase of 10,068 
tons. The shipments of iron this year now stand at 201,706 tons, 
and steel at 200,222 tons, a decline in iron of 3729 tons, and in 
steel an increase of 23,798 tons. 

Coal and coke remain very quiet trades, and orders are slow for 
all classes, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


FOLLOWING the great ‘‘ play day” of the Yorkshire miners’ 
demonstration at Castleford, work at the pits has been shortened 
considerably by the annual village feasts, which seem to be more 
freely held than in previous years. Most of the pits were either 
wholly or partially unemployed on ‘‘ Miners’ Monday” and the 
following Tuesday, and this week the various ‘‘ feasts” have 
helped to exhaust such stocks as were in hand. Conditions of 
trade even in house coal, during the present summer weather, are, 
therefore, better than could have been expected. The demand for 
fuel, both on local account and for eastern and southern merchants, 
is remarkably good considering the season of the year. Silkstones, 
in the best qualities, easily fetched up to 12s. 6d. per ton, and 
Barnsley house, in which the heaviest trade is done, makes from 
lls. to 11s. 6d. per ton. 

Steam coal is also in good demand, though perhaps not so much 
called for by home consumers as formerly. Deliveries on foreign 
account, however, more than compensate for any falling off there 
may be in the home market. — large consignments of steam 
coal have recently been sent to Hull, Grimsby, and Goole, the 
latter port, as a rule, being chiefly supplied from West Yorkshire 
collieries. Values are easily maintained, and in the market there 
is still an increase on the contract price of 93. per ton, at which 
figure, of course, the great bulk of coal is sold. 

Gas coal contracts are made very slowly, those that have been 
poe’ being at a slight decrease from last year. Amongst the 
arge gas companies which have arranged for their supplies are 
Liverpool, Nottingham, and Birmingham. Prices are from 3d. to 
6d. less than those of previous years. Singularly little, however, 
is being done in the way of definite settlement, and other large 
contracts are likely to be open for some time. In coke trade 
is somewhat better; the best ordinary samples average from 
lls, 6d. to 12s. 3d. per ton, washed coke slightly dearer; very 
little small coal is available. 

In the heavy trades business continues to be very slow, more 
—— in the departments connected with armour plates, 
orgings, projectiles, marine and railway material. In several 
instances additional men have recently been discharged. The 
work in the armour plate department is now well in course of 
completion, and increased interest is, therefore, attached to the 
iving out of fresh work under the new Admiralty programme. 
n reply to Mr. James F. Hope, M.P. for the Brightside Division, 
where the armour and other military material is made, Mr. 
Arnold-Forster, Secretary to the Admiralty, stated on Saturday 
that tenders for the construction of armoured cruisers belonging to 
this year’s programme which are to be built by contract, would be 
invited a'most immediately. The Secretary added that it was 
hoped to invite tenders for the battleships in September next, and 
those for the armour required for the cruiser to be built at Pem- 
broke not later than October next. 

This information is satisfactory as far as it goes, but the entire 
weight of armour could easily be undertaken by one of the 
= Sheffield firms, to say nothing of those in Manchester and 

lasgow. 

At the annual meeting of the shareholders of John Brown and 
Co., Limited, Atlas Steel and Ironworks, held on the 30th ult., 
Mr. J. W. Ellis, the chairman, stated that they had now a fair 
number of orders for armour plates, especially for the finishing 
department. Three or four months’ work was in hand, and he had 
reason to believe that before the year was out other orders would 
be placed, so that the state of things in that manufacture was not 
as black as that at the corresponding time last year. With regard 
to coal, he said the outlock was very discouraging indeed. In 
hard coal used by railway companies and shipped abroad there 
was less doing than twelve months ago. In house and gas coal the 
pits in the district were working no more than three days per 
week, The company had lost one or two of their contracts by not 
being able to compete with foreign coal which paid no duty. With 


regard to the Clydebank Works, Glasgow, Mr. Ellis has hopeful 
views for future trading. At the present time they have the 
Antrim, one of the first-class cruisers, the battleship Hindoostan, 
besides three large vessels to repair, including H.M.S. Terrible. 
The chairman also referred to the agreement with their next-door 
neigibours, Thomas Firth and Sons, Norfolk Works, with which, 
after several months’ working, they were thoroughly satisfied. 
Sir Charles B, McLaren, in seconding the adoption of the report, 
referred to the uncertainty in the iron trade. For the last year 
and a-half merchant iron had been almost unsaleable in this 
country at anything like a profit. To-day they had to compete in 
steel shafting with importations from Germany, which were being 
largely used on the North-East Coast. In steel billets and bars 
there was similar competition to meet. During the winter he 
spent a few months in India, where he found that the railway 
people there were waking up, and material would soon be wanted 
for extending the railways, and erecting bridges, and the like. 
The present rolling stock of India must also be largely replaced, 
as it was in a poor condition. He looked for orders from India, 
as well as South Africa, where there would, no doubt, be consider- 
able development. 

More disappointment is expressed in the railway material trades 
than any other. The home railway companies are still restricting 
their orders to immediate requirements, and the chief work of late 
has come on South African and Colonial account. In very few 
instances indeed is there a single shop which is at present fully 
employed. ll this, of course, tells against the engineering 
establishments, as well as the moulding departments, in both of 
which depression has prevailed for some time, and there can be 
no improvement till the large East End establishments are some- 
thing like satisfactorily employed. 

The Committee of the University College, Sheffield, have 
acquired the Caledonia Works, which are close to the Technical 
School, for the purpose of erecting new steel works, which are 
intended to form an annexe of the present metallurgical depart- 
ment, and in which will be carried out the latest developments in 
making crucible, open-hearth, and Bessemer steels. The works 
are to be run entirely by electrical power, they are to cost £10,000, 
and are hoped to be completed by the end of 1903. The institution, 
it is reported, is to be recognised officially as the centre of educa- 
tion for British steel metallurgy. 

About midnight on the 26th inst. two special trains, containing 
550 of the employés of John Brown and Co., Limited, of Sheffield, 
left the city forGlasgow. They first visited the Clydebank Works, 
the great north-country establishment of John Brown and Co., 
being taken round the whole of the engineering department and 
shipbuilding yard. Onthe stocks inthe yard were the 9800-ton ship 
Katikoura, which was fully launched later in the day, H.M. 
first-class battleship Hindoostan, the first-class cruiser Antrim, and 
the keel of the new intermediate Cunarder, the order for which 
was only recently placed with Clydebank. The visitors afterwards 
had a trip by steamer to Loch Lomond, subsequently returning to 
Glasgow, and reaching home early on Sunday morning, having 
enjoyed a most agreeable outing, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE position of trade in this district may be generally regarded 
as satisfactory, and it is specially so as far as pig iron is concerned, 
while there is much activity in the steel rail business, Iron- 
founders and engineers have a fair share of work, and it is indeed 
only the shipbuilding industry and the branches of the iron and 
allied trades that depend upon it, which is really in a depressed 
conditicn. Most features of the pig iron market are encouraging, 
the demand has become animated, inquiries are numerous, ship- 
mentsare brisk, and stocks are being rapidly depleted, all of which cir- 
cumstances are leading to an upward movementin prices, In June 
the ironmasters in this district sold a good deal more iron than 
they produced, and not only their stocks, but those in the public 
warrant stores, have been greatly reduced. Consumers have 
bought freely for July and August delivery, and most makers have 
sold almost all they are likely to produce during the next two 
months, whilst some have booked good orders for September and 
the last quarter of the year. The opinion is generally entertained 
that prices will run up materially in the autumn—indeed, an up- 
ward movement is usual at that season, and some speculative 
buyers have been buying in the expectation that they will realise a 
substantial profit on their ventures in the latter part of the year. 

The situation in the pig iron trade is certainly strong and healthy, 
and deliveries are excellent—in fact, they would be larger if the 
iron were forthcoming, for makers have no difficulty in selling all 
they can produce. Consumers complain of the delays which 
occur in connection with the deliveries of Cleveland iron, and 
owing to this there have been heavy withdrawals from the public 
warrant stores ; in fact, during June, Connal’s stock of Cleveland 
iron decreased 11,247 tons, leaving 132,193 tons in stock at the 
close of the month. The common experience for many months 
has been that stocks in the public stores have increased. It has 
become so difficult to get iron promptly from the makers that 
consumers who needed it quickly have bought warrant iron, and 
warrants have risen to better prices than makers’ iron, a circum- 
stance which has not been reported for a long period till this 
week. 

A strong and healthy market may thus be reported as far as 
regards Cleveland pig iron. Cleveland warrants have been put up 
to a figure above anything that has ruled since the early part of 
May, and they are dearer by ls. 4d. per ton than they were at the 
beginning of last month, when the quotation touched the lowest 
ar of the year, 46s, lld. cash being the sellers’ price on 
Nednesday afternoon. Makers’ prices have been moving up 
steadily, the leading firms asking 47s. per ton for No. 3 Cleveland 
pig iron for early f.o.b. delivery, and a large quantity has been 
sold at 46s, 9d. It is almost. impossible to get No. 4 Cleveland 
foundry iron now, and Scotch founders who are large consumers 
of iron made in this district have to be content to take other 
apap gg 3 and forge. Nominally, the price of No. 4 foundry 
is 46s, 6d. 

There is also a dearth of the lower qualities of Cleveland pig 
iron, not because of any improvement in the demand but because 
the production of these qualities has been lessened. As a matter 
of fact, the furnaces generally are working better with drier 
materials, and are producing not only a larger output of pig iron 
but also a greater proportion of the higher qualities, much to the 
benefit of the ironmaster. Thus the situation as regards forge iron 
has entirely changed lately ; there was a plethora of it, and the 
prices were 3s, or 4s. per ton below that of No. 3; now hardly 
enough is produced, and the price of grey forge is only ls. 3d. 
below that of the standard quality, 453. 6d. being readily paid for 
it, 45s. for mottled, and 44s, 9d. for white. 

A fair business is being done in East Coast hematite pig iron, 
though those branches of the steel industry using this description 
of pig iron are slack. Makers keep up their prices firmly, as com- 
petition is not keen, and there is not enough stock in the public 
warrant stores to weaken the position of the producers. Connal’s 
have only 300 tons, and there are no warrants at all in circa’ation 
for that stock. Mixed numbers of East Coast hematite pig iron 
are generally quoted at 57s. per ton, but there have been some 
small sales by second hands at 56s. 9d. Rubio ore has been 
reduced in price, 15s, 9d. per ton c.if. Tees or Tyne being 
generally accepted for it, a fall of 3d. per ton, against which is 
to be set a decrease of 14d. per ton in the rate of freight from 
Bilbao, that being now 4s. od. per ton. Coke is also rather 
cheaper, and is expected to fall further, which is in favour of the 
ironmaster. 








The exports of pig iron from the Cleveland district during June 
were very satisfactory, larger than have been known in any month 





for several years, with one exception, and they were much above a 

June average, which in recent years has been about 107,000 tons. 
The custom of Germany is being steadily regained, and the 

16,983 tons sent last month was the largest quantity reported for 


any month since October, 1901. Italy bad 9972 tons, or more than 
in any month since July, 1901. To Norway and Sweden 7819 tons 
were forwarded, a quantity seldom exceeded. There was an 
improvement in the trade with Franceand Portugal. The 48,558 
tons sent to Scotland has only been twice exceeded, viz., in March 
and April last year, To America the shipment was 6309 tons. 

The half-year’s shipments of pig iron from the Cleveland district 
reached 633,866 tons, or 25 per cent. more than in the first six 
months of last year. 

The rail tradeisvery satisfactory, and islikely tocontinue so. There 
have lately been good deliveries to India, Cape Colony, Japan, 
Russia, and Portuguese East Africa. The news from America of 
the giving out of large orders for the Western railways out there, 
and the imminent distribution of quite as heavy orders for the 
Eastern railways, has strengthened the market here. It is not 
expected that American consumers will need to call upon Europe 
for any rails, but the mills in their own country will be kept fully 
going, and will not have any surplus to send to central 
markets. Thus there will be a decrease of competition, 
and to that extent the situation is better. An order for 
steel rails for the Siam railways has been secured by Messrs. 
Dorman, Long and Co., Middlesbrough. The official price of 
heavy steel rails has been kept at £5 10s. net at works 
for eee y overa year, Castiron chairs are at £3 15s. net at 
works, 

The steel plate trade is sti'] without improvement, notwithstand- 
ing the reduction of the price, but there is nothing to tempt ship- 
owners to give out further orders for new vessels, and this being so, 
shipbuilders cannot buy plates. 

The North-East Coast Marine Engineers’ Conciliation Board has 
decided that, owing to trade depression, wages on coasting steamers 
shall be reduced 2s. 6d. per week ; on vessels above 1500 tons the 
— shall be 5s. per month, and under that it will be 10s. per 
month. 

At the annaal meeting of Messrs. Head, Wrightson and Co., 
Limited, Teesdale Ironworks, Thornaby-on-Tees, and elsewhere, the 
chairman, Mr. C. A. Head, referred to the completion of the 
electric installation at the Teesdale Work:, and to the economies 
which were expected to result. The adoption of the system had 
rendered the engines, boilers, &c., obsolete, and the directors had 
decided to place £35,000 to a depreciation of the capital account. 
Sir Thomas Wrightson has dwelt upon this matter. He said the 
works had been and continued well employed, partly because of 
the extensive contracts they had received in connection with the 
London underground railways. In four out of the last five years 
the directors have paid 7 per cent. dividend, and one dividend of 
5 per cent. 

The Stockton Corporation have substituted electric power for 
steam power at their quay, and the new machinery was started on 
Friday last. 

The coal trade is active in nearly all branches, and the output at 
most collieries is up to the fullest capacity, all the coals finding a 
ready market, more especially steam and gas coals. The prices 
are strong, best steam at 10s. 74d., seconds at 9s., and smalls at 
5s. 74d. per ton f.o.b. Some sellers of gas coal quote 9s. 6d. f.o.b. 
for best, but business has generally been done this week at 9s. to 
9s. 3d. f.o.b., with second qualities at 8s. 6d. to 8s. 9d. Un- 
screened bunkers range from 8s. 6d. to 9s. Foundry coke is in 
fair request at 17s. 9d. per ton f.o.b., but there is less doing in 
medium qualities, and consumers, owing to the weaker tendering 
of prices, will not make their usual contracts, but content them- 
selves with buying from hand to mouth, It is not easy to get 16s. 
per ton for medium qualities delivered at the Middlesbrough 
furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is a good steady business in raw iron, and the output is 
well maintained. Makers are encouraged to keep up the. produc- 
tion by the constant decrease in stocks. Within the last few days 
reports have been current that, in addition to the decrease in the 
warrant stores, makers’ private stocks are also being encroached 
upon, this being especially the case as regards qualities of iron 
suitable for foundry purposes, 

The pig iron warrant market has been quiet, with a considerable 
feeling of strength on several days, and consumers have been 
purchasing iron more freely. The amount of speculative business 
is limited owing to the comparatively small quantity of warrants 
in free circulation. 

The consumption of Scotch hematite pigs is large, and the 
demand steady. For this class of iron merchants quote 61s. 6d. 
= delivery in railway trucks at the West of Scotland Steel 

orks, 

Since last report one furnace has been transferred from hematite 
to ordinary pig iron. There are now 41 furnaces making hematite, 
34 ordinary, and 6 basic iron, the total of 81 blowing in Scotland 
comparing with 85 at this time last year. 

The foreign inquiry for Scotch pig iron is quiet, and the shipments, 
although rather better than in the preceding week, are com- 
paratively small. They amounted in the past week to 6152 tons, 
compared with 7907in the corresponding week, showing a decrease 
of 1755 tons. The total shipments for the year to date are 
173,504 tons, being 16,959 tons more than in the corresponding 
week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week reached 10,029 tons, an increase of 177 tons over those of the 
same week of 1902. Total arrivals for the year to date 289,425 
tons, showing an increase of 30,566 tons. 

Some additional contracts are reported for structural work, and 
quite a number of enterprises are on foot, which are likely 
ultimately to require a good deal of iron and steel. The finished 
iron and steel industries, as a whole, are but indifferently employed, 
some manufacturers complaining of a great scarcity of orders. 

The foundry trades have good employment, and cast iron pipe 
makers and locomotive engineers are, in some cases, very busy. 

During the past month 23 vessels, aggregating 28,409 tons, were 

launched from the Clyde shipyards, compared with 19 vessels, of 
40,067 tons, in the same month of last year. The output of the 
Clyde shipyards for the past six months is 187,796 tons, compared 
with 236,009 tons in the first half of last year. The output of the 
half year is the smallest since 1895, and ‘hee does not at present 
seem to be any prospect of an early improvement in this industry. 
Comparatively few contracts are being placed. The state of the 
shipping trade gives hardly any inducement to owners to add to 
their fleets, A number of the shipyards are getting very bare of 
work. One or two firms have nothing of any consequence on hand. 
The prices offered are very poor, and it is only houses having 
special advantages that can expect to make any substantial profits 
out of new contracts. 
There is a decrease in the past week of fully 30,000 tons in 
the shipments of Scottish coal, compared with the quantity 
despatched in the preceding week, and the clearances are also 
24,000 tons behind those of the corresponding week of last year. 
The decrease has been general at both East and West Coast ports. 
Business has also been quieter in the inland branch of the coal 
trade, the prevalence of warm weather greatly reducing the house- 
hold consumption. At a number of the collieries only partial 
employment can be obtained. There is an easier tendency in prices 
generally. 

The reduction of 3d. per day in the colliers’ wages came into 
force on Monday last. By it the pay is reduced to 5s. 6d., and it 








is understood that there will be no further attempt to break the 
pay of the men during the next three months, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ANOTHER good step towards the settlement of labour troubles 
has been taken. Sir David Dale has sat as referee, and heard 
evidence pro and con. in respect of the minimum wage and the 
house coal prices which colliers will be required to pay. The dis- 
cussion was ably conducted on both sides by the representatives of 
the coalowners and the men, and the adjudication of referee is 
daily expected. 

The 9ft. anthracite seam has been struck by the Diamond 
Colliery Company at Ystradgynlais. Increased shipments of coal 
have been made of late from Gwaun-cae-Gurwen and Aberpergwm 
to Ireland and the Channel Isles. Pitwood from Ireland has fallen 
off, the chief ing from Sundsval, France, and Spain. 
This week prices have improved, and best wood was selling from 
17s. to 17s. 3d. | Waterford and Cork sent in a cargo each this 
week. One would have thought that more enterprise would pay, 
return cargoes of coal being secured, though Irish boats are not, in 
the opinion of Cardiff shippers, equal to heavy tonnage like the 
coal “tramps.” The labour troubles in Genoa have told on Car- 
diff business, and there has been a serious falling off in shipments 
to that port. Within the last day or two Cory and others have 
begun despatching again, and on Tuesday there were two fixtures, 
one at 6s. 3d. and the other at 6s. 9d. One cargo at the same 
time was booked for Capetown, 4000 tons at 14s. 3d. freightage. 

This week the steam coal trade was distinctly firmer, and it 
would seem that the slight weakness noticed of late has passed off, 
for demands are steadily increasing, and for July strong business 
is secured. The ratios with this improvement for best large seconds 
are better, and small steam decidedly improved, ticularly 
bunker kinds, Best Monmouthshire is firm, house coal continues 
weak, and figures are going down as usual to the position they 
generally occupy before the turn, which is still some time ahead. 

An important meeting of the South Wales and Monmouthshire 
Iron and Steel Makers’ Sliding-scale Joint Committee was held at 
Abergavenny on Monday, when it was decided that the auditor’s 
report justified a reduction of 4 per cent. This was carried, and 
will date from July Ist. The long-felt belief in the inquiry, 
instanced by the Welsh steel industries in the present system of 
free imports from other countries, found expression in the follow- 
ing resolution, which was passed at the close of the meeting :— 
‘That this joint meeting, feeling assured that the present system 
of free imports is not conducive to the best interests of the iron 
and steel industries of this district, welcomes Mr. Chamberlain’s 
proposition of inquiry into the whole question, and pledges itself 
to support any reasonable alteration whereby the established iron 
and steel industries of the country may be placed on equal terms 
with competitive interests abroad.” 

The Goat rail mills at Dowlais achieved a record last week by the 
turn out of 4000 tons. Up toa late period 3000 tons was regarded 
as a fine performance. This has been steadily exceeded at varions 
times, the make ranging between 3000 and 3500 tons ; and now it 
is questionable even if this high record will not be su d. Rail 
make is now the chief business at Dowlais, but I learn that other 
branches—merchant iron and small goods—are busy. 

Newport continues its rail despatches, 500 tons going to London 
last week, and there has been the customary feature of large im- 
portations of steel make from Antwerp. This week two cargoes 
came in, one of 500 tons steel bar and the other of 550 tons steel 
sheet bars, all consigned to Mordey, Jones, and Co. Ebbw Vale 
Works imported this week 4100 tons ore from Elba, and a large 
quantity from Bilbao. Norway is now sending quantities of iron 
ore to Swansea. 

The steel trade at Swansea is very regular. Tin-plate mills are 
busier, and a substantial trade is being done in sheets and the 
usual sizo black plates. Large exports are going on to Russia, 
Straits, China, and Japan, over 5000 tons went lately, and loading 
is brisk to America, Holland, and Denmark. Shipments last week 
were 50,000 boxes, 60,000 received from works. Llanelly is show- 
ing some improvement, and substantial despatches of tin-plates 
are making to Liverpool and Bristol. 

Swansea industries generally are well occupied, and the several 
spelter and copper works are brisk. Clydach Nickel Works 
reported as busy, also the Mannesmann. 

On ’Change, Swansea, this week it was stated that steel prices 
generally were the same, rails remaining at old quotations. Low 
as these figures admittedly are, buyers are not satisfied, and are 
pressing for reductions which cannot be entertained. In fact, it is 
quite understood that more mills would be put in operation if 
buyers conceded prices that would give men a bare living profit. 

On ’Change one of the subjects commented upon was the 
probability of American and German steel being shipped to Wales 
in greater quantities, which would have a serious effect. Pig iron 
has recovered somewhat both as regards Scotch and Yorkshire ; 
hematites are weaker. 

Non-unionism continues to cause a certain amount of trouble. 
At several of the Rbymney collieries it is stated that there are 
about 120 non-unionists, and some stoppages, affecting 2000 men, 
have taken place. It has now been decided to give legal notice 
to stop work at the end of July unless the non-unionists are dis- 
missed. Atone of the Rhondda collieries similar notice was to be 
given, but on the er of the management that the same course 
would be adepted as in other associated collieries the notice was 
suspended, 

At some of the tinworks non-unionist “helpers” are causing 
trouble, and a meeting is called in Swansea to discuss the matter. 

Mr. Price, general manager of Cape Railways, a native of 
Neath, is now on a visit to this country, and was féted at Neath 
this week. 

Pwilheli harbour is to receive £5000 from Government towards 
its completion. In this undertaking the Cambrian Railway have 
contributed £20,000. 

The short route to London from South Wales vid the Great 
Western Railway was opened on July Ist. Lord Cawdor and staff 
went over the line on Monday, and reported all in good condition. 
The route vié Badminton and Wotton Bassett, brings Cardiff 
within 143 miles of Paddington, and the fast express is expected 
to do this in two hours fifty-five minutes. The first train is timed 
to leave Swansea at 8.30, and will reach Paddington at 1. 

Pontypridd Tramways Bill has been reported for third reading, 
and the announcement has given a good deal of satisfaction in the 
district, where it is now regarded as certain that the measure, if 
carried, will be of marked service in the interests of the whole 
neighbourhood. 

Brecon and Merthyr and Port Talbot railways show increased 
revenue, 

At the end of July a good deal of colliery plant is to be sub- 
mitted to auction in the Forest of Dean. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

WITH regard to the general position of the iron trade, apart 
from slight improvements in the demand for some articles that 
could be felt here and there, no alteration has been: reported since 
former letters. Asa rule new orders are not coming to hand as 
readily as old ones are being completed, and many establishments 
are only very moderately occupied. Pig iron in Silesia remains 
firm in price, all sorts meeting with good inquiry. Forge pig stands 
at M. 56 to M. 58 p.t.; spiegeleisen, Me. 87 p.t.; Bessemer, 
M. 58 p.t.; basic, M. 57 to M. 58 p.t.; foundry pig, No, 2, M. 62 to 
M. 63 p.t. for loca] eonsumption, and M. 57 to M. 8 p.t. for export ; 
hematite, M. 78 to M. 80 p.t., free at works, The business in scrap 
iron is more lively than before, prices varying between M. 45 to 
M. 54 p.t., according to quality. Old iron rails are being sold at 
M. 70 to M. 72 p.t. free place of consumption, 





Girders have well maintained the former stiffness. According to 
the Breslau General Anzeiger, the German Girder Convention sold 
230,000 t. girders during the period from March Ist to June Ist of 
present year. 

In sheets a fairly good business is being done, and better prices 
could be obtained in a few cases. The condition of the heavy 
plate trade, though far from good, was yet a trifle more lively than 
in previous weeks, owing to the brisk export that is being kept up 
by every possible means. Quotations, of course, could not be 
raised, and so M. 127-50 to M. 130 p.t. still remains the basis 
quotation. 

The blast furnace works in Rheinland-Westphalia are very 
strongly occupied ; last month’s output in pig iron was higher 
than ever before, but there is still not the slightest prospect of an 
improvement in prices. Plenty of work is being secured in the 
malleable iron department, and for finished iron, too, a fairly good 
demand comes in ; at least, girders and sheets, and also wire, have 
continued in good request, while plates remain neglected. Scrap 
iron tends downwards, offers exceeding the demand, as inquiry 
from abroad has shown a very marked decrease lately. The pro- 
duction of pig iron in Germany, including Luxemburg, is officially 
stated to have been for May of present year 858,311 t., of which 
155,341 t. were foundry pig, 39,027 t. Bessemer, 519,215 t. basic, 
57,623 t. mild steel and spiegeleisen, and 87,105t. forge pig. Pro- 
duction of pig iron in April of present year was 824,452 t., in May 
last year 710,420 t. were produced. From January lst to May 
31st of present year 4,042,730 +t. were produced, against 3,318,703 t. 
for the corresponding period the year before, 

The business done on the German coal market is quiet but 
regular, and may be considered satisfactory so far as engine fuel 
is concerned. Coal for coke making is in vigorous demand, also 
gas coal, and the condition of the coke market may be termed 
active. Dealers in coal on the Upper Rhine show a strong inclina- 
tion to purchase freely, and stocks in the Rhine harbours are but 
small ; also at the pits stocks are by no means heavy, except in 
house coal. On the Rhenish-Westphalian coke market deliveries 
in May have been 36 per cent. higher than in the same month last 


ear. 

r A lifeless state prevails on the Austro-Hungarian iron market, 
not even building material showing the slightest tendercy to 
improve, and a lack of orders and irregular employment in all 
branches is complained of, and prices for all articles are unre- 
munerative. The pipe mill Witkowitz has received from the town 
of Vienna orders for the supply of six wagon loads of gas pipes and 
fittings, to be delivered in the course of the present year. 

No accounts of interest have been given this week concerning 
the position of the French iron market, the situation all round 
remaining the same as previously. The market in Paris continues 
quiet ; in the Nord the tone of the iron and steel industry inclines 
to weakness, especially plates are dull; only in the Department 
Haute Marne and Meurthe-et-Moselle a satisfactory busiress is 
reported to be done. The inquiry for engine fuel is lively in 
France, and quotations are firm, while house coal is in decreasing 
request, Blast furnace coal is stiff at 20f. p.t. In the centre the 
coal trade is reported to be in rather a poor condition. 

Material changes have not taken place on the Belgian iron 
market, but the reports given state the occupation in most 
branches to be very irregular and rather insufficient, and so the 
tone generally is unfavourable and inclined to weakness, Malle- 
able iron has been specially influenced by the weakness of the 
market. Also in pig iron a falling off in demand could be felt, 
while rails and girders maintain a good tone, both articles meeting 
with lively request. 

Engine coal is in active demand in Belgium, while house fuel 
remains a trifle dull ; prices all round are the same as previously, 
and they are not likely to change for the present. 

German general import trade during the first five months of 
resent year is officially stated to have been 17,579,274 t., against 
5,930,416 t. and 16,703,727 t. during the same period in the two 

preceding years. General export during the period above men- 
tioned was 15,272,944 t. for this year, against 12,935,830 t. and 
12,336,015 t. for the same period in the two years before, 








AMERICAN NOTES. 


(From our oun Correspondent.) 
New York, June 24th. 

THE possibility of any strike or lockout in the iron and steel 
industry has been removed by the signing of the wages schedule 
between the Amalgamated Association of Iron and Steel Workers 
and the American Steel Hoop plants. While this represents only 
a small branch of the industry it signifies that other branches 
will follow suit. Adjustments have been made in many other 
minor branches of the industry, and wages have been fixed among 
the coal miners and coal workers so that there now remains 
nothing to do but goto work. The weakening tendency in foundry 
and forge iron continues to keep the volume of business in those 
products at a minimum. This has no perceptible influence on the 
market, as foundry and mill people have either enough stock on 
hand or enough contracted for to carry them along for some time 
to come. In Bessemer and basic pig requirements have been 
similarly covered, so that there remains very little to do on the 
part of buyers. Prices for steel pig are virtually fixed for the rest 
of the year at about 50 cents. below quotations named in May. 
Merchant bar is the weakest on the list, as italways is when the 
iron industry begins to catch up. The merchant steel industry 
throughout the country is well sold up, and is able to maintain 
prices at about former quotations. The sheet mills are everywhere 
crowded and are maintaining card rates. Iron and steel plate 
makers were on the point of reducing quotations two weeks ago, 
but did not do so, although the larger buyers are being favoured 
quietly with concessions. In structural steel mills are close on to 
the heels of demand, and are able to make deliveries on shorter 
notice than they have for a year past. 

The past few days have developed some very interesting points 
in the steel rail industry in this city. The demand for steel rails 
is so urgent that the railmakers have felt it perfectly safe to 
reaffirm the prices prevailing for the past three years, namely, 
28dols, per ton. The railroad builders do not object to this price. 
The tariff on steel rail imports enables them to maintain it. If it 
were swept away a sharp reduction would follow, i.¢., if the 
European railmakers would be in a position to take advantage of 
business that would be tendered. Several railway systems have 
had orders in hand for weeks past amounting to some 400,000 tons, 
and as soon as the 28 dol. price was agreed upon these orders were 
placed. There are other orders now pending amounting as nearly 
as can be ascertained close to a quarter million tons, It is 
probable that the larger railway systems and the builders of the 
larger projected lines will lose very little time in placing orders 
for next year’s needs, The capacity for next year is roughly esti- 
mated at 3,000,000 tons. The anxiety of railroad managers and 
builders to secure rails from six to twelve months in advance is a 
flattering commentary upon the condition of the steel rail industry 
and the steel rail business itself on this side of the water. There 
is more railroad building projected just now than for many 
years. Most of it is designed for western and north-western 
development. A recent and somewhat sensational announcement 
which is not a new is the project for the construction of a 
trans-Alaskan-Siberian road which will cross Behring Straits by 
tunnels. This scheme has been talked of in an off-handed way for 
several years. The remarkable development of Alaska and its 
growing fish and gold-mining industries are responsible for the 
interest now takenin it. The building of the trans-Siberian road 
is also an important factor. Railroad building is moving north- 
ward along the Pacific Coast through British America, and the 
necessities of that vast region will steadily open increasing oppor- 


tunities for capital which will be of benefit to the steel in ustry. 





AUSTRALIAN NOTES. 
(From our own Correspondent.) 


ArTER being exactly one week on strike, the engine-drivers, 
firemen, and cleaners on the Victorian Railways declared the strike 
off unconditionally. There has since been some revolt amongst 
the men on account of the circular issued by the department, by 
which the men are required to sign an sage caer forfeiting their 
pension and compensation rights to the direction of a board 
appointed to inquire into the men’s grievances. There is no doubt 

at the declaration by the Executive Committee of the termina- 
tion of the strike was due toa large extent tothe action of the 
Premier, in passing a Bill through Parliament making it penal for 
any of the railway men continuing the strike. Although the men 
have alienated public sympathy on all sides by their extreme 
action, there is no doubt they were labouring under a number of 
grievances that, had there been a practical man at the head of 
affairs, the circumstances would never have arisen. It is the 
old cry of the men having to suffer in the endeavour to make up 
for political bungling. 

The chairman of the newly appointed railway yard in Victoria 
— Tate—is due to arrive in Melbourne about the end of 

ay. 

An important judgment has ere | been given by the Chief 
Justice in Victoria, declaring that all prosecutions under the 
Commonwealth Customs Act are invalid. The matter is being 
sent on to the Privy Council for their judgment. 

Tenders were recently invited by the Victorian Government for 
the construction within the State of 39 locomotives. The chief 
mechanical engineer of the Victorian Railways suggested that as 
the men in his department were working on short time, the 
Government workshops should have an opportunity of tendering 
also, The following are the tenders submitted : Phcenix Foundry 
Company, Ballarat, £195,803 ; Austral Otis Engineering Company, 
£196 413. ; and the Government workshops, £147,885. The 
Minister will not countenance the tender of the Government 
workshops so long as the men’s unions are affiliated with the 
Trades Hall. 

Owing to the great success of the electric tramway system in 
Sydney and the suburbs, it is found that the recent extensive 
additions to the power-house will not be sufficient to meet all re- 
quirements, and the Government is contemplating the ordering of 
additional engines, boilers, and dynamos, 

Since the recent rains, and the indications of more, during the 
winter months throughout New South Wales,a good harvest is 
anticipated. This will relieve the tension that has been 
experienced for some time past. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market is better, and for forward delivery prices 
have an upward tendency. House coal is rather quiet. The 
quantity of coal shipped for the week ending 27th ult. was 
80,154 tons—-foreign, 67,630 tons ; coastwise, 12,524 tons. Imports 
for week ending June 30th: Iron ore, 7008 tons ; steel bars, &c., 
4625 tons ; scrap, 60 tons; pig iron, 1090 tons ; deals, 2870 loads ; 
pitwood, 11,391 loads. 

Coal: Best steam, 13s. to 13s. 3d.; seconds, 11s. 6d.; house coal, 
best, 15s.; dock screenings, 7s. 6d.; colliery small, 7s. 3d. to 


THE 


7s. 6d. Pig iron: Hematite warrants, 57s. 14d., f.o.b. Cumber- 
land prompt ; Middlesbrongh, No. 3, 46s. 104d. Iron ore: Rubio, 
lds, Sa: ‘afna, 15s. 6d. Steel: Rails, heavy sections, £5 5s. 


to £5 10s.; light ditto, £6 5s. to £6 10s., f.».b.; Bessemer steel 
tin-plate bars, £4 12s. 6d. to £4 15s.; Siemens steel tin-plate bars, 
£4 15s. to £4 17s. 6d., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, lls, 9d. to 12s.; Siemens, coke 
finish, 12s, to 12s. 3d. Pitwood: 16s. 9d. to 17s. ex ship. London 
Exchange telegrams: Copper, £57 lis, to £58; Straits tin, 
£127 5s. to £127 10s. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Tuomas S. Hakris AND Co., Limited, have removed to 34, 
Leadenhall-street, E.C. 

WHEELER CONDENSER AND ENGINEERING COMPANY inform 
us that they have removed from Queen Victoria-street and have 
taken offices at Westinghouse-building, 2 and 3, Norfolk-street, 
Strand, W.C. 

Tue Providence Engineering Works, of Providence, Rhode 
Island, U.S.A., who hold a licence under the Schmidt Highly 
Superheated Steam Patents for America, have within the iast few 
weeks secured orders for several complete steam engine plants. 

WE have received from Mr. Eduardo Higginson, Consul of Peru, 
a new map of that republic. The map is of large size, measuring 
some 3ft. 6in. by 2ft. 6in., and is clearly printed. Trade routes 
are shown in red. On the back is printed some useful informa- 
tion about Peru, its railway, industries, law, &c, The map has 
been prepared, we gather, under the instructions of Mr. D. E. 
Laavieete-- Unies, the Minister of Foreign Affairs, and is 
therefore to be regarded as accurate. 








THE INSTITUTE OF SANITARY ENGINEERS.—The following meet- 
ings will be held during this month :—July 14th, 15th, and 16th, 
Provincial Summer Meeting at Wolverhampton ; July 8th, General 
Purposes and Finance Committee, at 4.15 p.m. ; July 8th, Election 
Committee, at 5.15 p m. 

AUTOMANIA IN A New Licut.—The conviction is gaining ground 
among scientific men that indulgence in extraordinary speeds of 
transition voluntarily controlled breeds in the human species a 
form of disease capable of development to the degree of delirium. 
The disease is generally referred to as the speed craze or speed 
mania, Bya rather strange coincid di ion of this subject 
took place at the Société de Hypnologie et de Psychologie, in 
Paris, only a few days before the tragic death of Zborowski. One 
of the speakers, a Dr. Hatchet-Souplet, maintained that persons 
in position to increase their speed of transition at will are simply 
carried away by the consciousness thereof. They have no longer 
control of ‘heaneetons, they are intoxicated. They then develop 
characteristics which are foreign to them when in the norma] state: 
boastfulness, combativeness, crabbedness, hatred, mischievousness, 
and violence. These characteristics vary in form and degree, but 
many attain a maximum in the cyclist and automobilist. Accord- 
ing to Dr. Bértillon, there is a strong analogy between the delirious 
intoxication of speed and that of morphine. Those who indulge 
in abnormal speed simply for its own sake, and without any useful 
object in view, are mostly degenerates, devoid of all self-restraint, 
and having absolutely no control over themselves. They may 
sometimes be seen to dash furiously against even the most 
insignificant obstacles, Examples are on record where furious 
speeding has brought automobilists into the most serious diffi- 
culties, and yet, after a short interval, they would again indulge 
their passion. For instance, the French automobilist who ran 
over a Customs official, and was compelled to paya heavy 
indemnity to the family of the latter, while abstaining from 
excessive speed for a while, soon had a relapse, and sped his 
macbine as recklessly as before. The speed habit resembles the 
alcohol and morphine habits, in that it develops by degrees, and 
that in the last stages the victim indulges it with complete 
abandon. So far, the conclusions of the psychologists. Their 
generalisations may seem rather too sweeping, but 2 number of 
extreme cases of automania during the last few years afford con- 
siderable substantiation for their arguments.—The Horseless Age, 

















JuLy 3, 1908 





THE ENGINEER 


25 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for or Letters Patent. 


£7 When inventions have bee been “ communicated " the 
name and address of the communicating party are 
printed in italics. 


17th June, 1908. 


13, ~~ pee ALTERNATING Motors, A. Blondel, 


Lon 
13, at Taascore Sicut for Sma. Arms, L. B. Taylor, 


Lon 

18,549. ‘Bow Cotitgectors for E.ecrric Traction, C. 
Higgs, London. 

18,550. Jorstina of Drain Pipgs, &c., J. Parker, 
London. 

18,551. Covers for Fauir Jars. A. L. Schram, London. 

13,552, CasH Reoisters, J. Woodson and oO. L. 
Lindsey, Kingston-on-Thames. 

18,553. STeeRING NavicaBLE VasseLs, J. Thomas, 
London. 

18,554. ASCERTAINING the ApERTURES of LENsE Frames, 
W. A. Oubridge, London. 

13,555. Gas VaLvg, A. H. Fishley and J. Grieve, 


London. 

18,556. APPARATUS for TaEaTING Spun Fizz, W. Reid, 
London. 

18,557. Liquip SotpgRine Composition, J. Callmann 
and R. Bormann, London. 

13,558. Wavine and Cur.ina Hair, F. Almer, 

ndon. 

13,559. Revo.vine Hers for Boors, C. Hollowday and 
J. B. Bradshaw, London. 

13,560. Meruops of Treatinc Sewacr, J. Hewes, 
London. 

13,561. Detiverine Packacss from a Movine Traly, 
W. W. Taylor and W. F. Bossert, Liverpool. 

18,562. Ciganine Boots, W. 8. White and I. 8. Sherwin, 
Liverpool. 

13,568. Cuarrs, H. P. Clemetson, London, 

18,564. ArracHInc Brake Daums to Huss of Waez se, 
W. A. Cornell, London. 

13,565. Cenrerines for Conpuits, J. E, Hall, London. 

13,566. Siturce Gatgs for Waterways, D. Longworth, 
London. 

13,567. ApveRtTisinc Sions or Lamps, S. A. Bhisey, 
London. 

18,568. Fastener for Articizs of Daxss, H. Wolf, 
London. 

13,569. Uritistnc Posttc Roap VeHicies fur PostaL 
Porposss, E. Dorfinger, London. 

13,570. Execrro-Maoyets, H. J. Haddan. — (The 
—— Blectricitats-Werke Actiengesellschast, Ger- 
8.57 

aTL.  horany Enorygs, J. Knowles, London. 

18 "572 Lire-savino Apparatus, E. Bronst, London. 

13,573. Busues for BEARINGS, E. Schulz, London. 

13,574. Potato HaRvgsTinc Macuings, G. Holtz, 


mdon. 
13,575. Reraryine and Reveasixe Sacks, G. Reeder, 


London. 
13,576. Tursings, The British Thomson - Houston 


Company, Limited.—(”. Janggren, United States.) 


13,577. Toppies, The British Thomson - Houston 
ey Limited.—(W. Le Roy Emmet, United 
States. 


18,578. Contractina LicureoLperR, F. &cheffer, Kiel, 
Germany. 
18th June, 1908, 


13,579. Metatuic Pacxine for Piva Cocks, G. B. 
Houghton, London. 

18,580. Stone Renovator, W. Hall, 
Medlock, Manchester. 

18,581. Sropper and Bort.e, H. Isitt, Bradford. 

13,582, Stantina Switcn for Execrric Motors, K. 
Ahlquist, Rugby. 

18,583. BorrLe Stoppgrs, P. C. Jones and E. Brown, 
Guildford. 

18,584. Borinc Too. and Vent Pic, W. A. Bunn, 
Saltley, Birmingham. 

18,585. Foot Powar Macuiyery, W. E. Poole, Hands- 
worth, Birmingham. 

13,586. House Guiuigs, F. Sharp, Bournemouth. 

13,587. CANDLESTICK, J. Fryer and 8. Shirt, Buxton. 

13,588. Corrgz Cop Strainer, 8. E. Charlesworth, 
Barrow-in-Furness. 

18, i Removine Evipences of Wear on Suirt Corrs, 

J. Speir, Harrogate. 

13, 500. BRAKE Biocgs, T. Ashmore and P. McCullough, 
Liverpool. 

= Evecrricat Traction Apparatus, T. Ashmore 

d P. McCullough, Liverpoo 

18! 302. Music Sranps or Desks, E. A. Lunn, Bir- 
mingham. 

13,593. JeweLLers’ Mgasurine Davice, W. Griffith, 
Birmingham. 

18,594. Hegt Paps for Boots and S#okrs, J. Rowley, 


Chorlton-on- 


gow. 
—_ Water Surrpty Reeuiators, W. Thomson, 


iw. 
18,596. Portiers, W. F. Frampton, Birmingham. 


13,597. Woes. Trrinc Macuing, W. L. Duncan, 
Partick, N.B. 

13, yer Foupina Domxstic Main Cart, C. H. Walker, 
erby. 


13,599. Moxvassgs, J. H. Bennett, Liverpool. 

13,600. PortierE Rops, G. Chisholm, Birmingham. 

18,601. Hegt Pap for Boots and Suors, J. W. Battey, 
Manchester. 

18,602, Stgam Borter Furnaces, T. Tipping and E. 
Fletcher, Burnley. 

13,603. Pusuemeaien, H. Grandage, R. D, Farnworth, 
and A. Fielding, Manchester. 

13,604. Potteys, H. Grandage, R. D. Farnworth, and 
A. Fielding, Manchester. 

13,605. Fittine Reservoir Pennoupers, T. B. Allison, 
Manchester. 

18, pao FasTeNinc Pickine Straps, G. W. B. Blackburn, 


B 

18,607. Maxine Haxpues for Knives, T. H. Gibbins, 
Sheffield. 

18,608. Ostarnine Motive Power, J. Tibbitts and A. 
W. Turner, Birmingham. 

13,609. Friction CLutcuas, T. T. Vernon, Liverpool. 

13,610. AUTOMOBILE Dust ScrggEns, T. T. Vernon, Liver- 


poo 
13,611. Twistina Feames, T. A. Boyd, and J. and T. 
Boyd, Limited, Glasgow. 
18,612. 'Bepsreaps, W. M. Campbell, Glasgow. 
13, 613. Stgam Motors, J. Linley, ‘Handsworth, Bir- 
mingham. 
13,614. Norg Recorper, J. E. Whiting, Ramsgate. 
18,615. eames of Krys, G. H. Burrows, Wolver- 


P 

13,616. — Burtpine Biocks, G. P. Campbell, 

shfield, Lancashire. 

18,617. INSTRUMENT for Mgasurinc Lenorus, J. Man- 
ning, Liverpoo! 

13,618. Printine and NumBgrixG Macuinss, D. Car- 
law, sen., D. Carlaw, jun., A. L., and J. W. Carlaw, 
Glasgow. 

13,619. CooLtnc Apparatus for the MaNuFAcTURE of 
Ice, L. 8. Knowles and The Midland Ice Company, 
Limited, Leicester. 

go uae Pay, M. 8. F. Petersen, Hamburg, Ger- 


13.6 621. Macuine for SEGREGATING a Uppsrs, J. C. 
Telfer, Kansas City, United State 

13,622, Rapip Ting F)xer, W. H. aah, Bodmin. 

13, 623. Lavatorigs, 8. H. and M. J. Adams, Scots- 
wood- -on-Tyne. 

13,624. Pipg Oraans, J. Heywood, Manchester. 

13, on joanna for FLavourine Foops, T. Stimpson, 


13,026. "Seat Soverzicn Pursz, R. F. Mosley, 


ion, 
18,627. BALANCING VEHICULAR WIxDows, W. J. Cowan, 
mdon. 





18,628. Etgcrric ALARMS, M. Plato, London. 

13,629. Murr for Motorists, M. Hendriks, London. 

18,630. Macuings for Bzyvinac Tuses, Lamson 
Pneumatic Tube Company, Limited, and E. L. Giles, 
London, 

18,631. Carriers for Pygumatic Sgrvick Systems, 
Lamson Pneumatic Tube Company, Limited, and H. 
Burl, London. 

18,632. Evgcrro.ytic Ceiis, H. Baker, A. T. Smith, 
and The Castner Kellner Alkali Company, Limited, 
London, 

18,633. Propuctne AsTeRxEo Gas, A, Casseand H. Diguef, 


mdon. 
13,634. ana for Harvestine Begts, G. F. Conner, 
n 

18,635, _—_ E. L. Loreau, Londo: 

18,636. Swackie for ConnecTino VemsoLme, C. Rad- 
cliffe and D. Pugh, Cardiff. 

13,687. Toorupruss, A. Bucsanszky, London 

13,688. Macutve for Toppiva the Leaves of Buzts, G. 
F. Conner, London, 

13,689. Davice for Securninec Necxtigs, L, R. Ryland, 
London. 

13,640. Avuromatic Revir Vatve, E. F. Jevers, 
London, 

18,641. Srgam Frurp Reauiatine Vaveg, H. Skinner, 
London. 

18,642. Meruop for Divipinc Diamonps, E. Wollheim, 


ndon. 

13,643. Knirtinc Macurngs, J. H. Smithand O. A. Hill, 
Nottingham. 

13.644. Heap Wire for Carper Looms, J. Cocker, 
London. 

13,645. Lacisa Hook, C. E. Hodson, London. 

13,646. Rotary Escings and Pumps, Lacy-Hulbert 
and Co, Limited, and N. Dickson, London. 

13.647. Stgam Generators, E. Towlson, H. R. Moul- 
ton, and F, C. Southwell, London. 

13,648. Rerorts for the Manuracturg of Gas, G. Horn, 


mdon. 

13,649. Process for CHamoisine FurrepSxins, A. Heim, 
ondon, 

een Work MEn’s Time Recorpers, J.J. Stockall, jun., 
ondon. 

a Hegts, W. R. Watts and C. J. Dolphin, 


13,052. — Mosic Leaves, W. 8. Shephard and 
A. Burbridge, London. 

13,653. ResiLignt Tinzp Wak Ls, 8. Fox and R. E. P. 
Craven, London. 

13,654. Screw Paorpg.uers, C. F. Parsons and R. R. 
Bevis, London. 

13 655. Apparatos for Raversinc Motion, W. and G. 
F. Meischke-Smith, London. 

18,656. Camera Houpgrs for Bicycusgs, 8. F. H. Goffin, 
London. 

13,657. Portsatine Teat Ccps of MiLkiInG APPaRatvs, 
A. Gillies, London. 

18,658. Tonacco Pipsgs, F. J. Poths, London. 

13,659. Cartripogs, E. Jones, London, 

13,660. CarTripegs, E. Jones, London, 

13,661. Propuction of CompusTIBLE Gas, W. Smethurst, 
Lendon. 

13,662. SELr-cLamp GUILLOTINE CoTTING Macuings, A 
Evans, London. 

13,663. VenTiLaTING Raitway Carrisces, R. L. Ben- 
dall and P. J. Barnes, London. 

18,664. AppaRatus for Heatino BuiLprnas, J. D. Prior, 
London. 

13,665. CLEANING BrusHEs for Boots, F. W. Rehse, 
Barmen, Germany. 

13,666. Hgatine Stoves, A. D. Smith, Knockholt, 


ent. 

. Forcep DravucGat for Fornacss, D. Mathieson, 
ndon. 

13,668. Manuracturg of Woven Wir, A. Haidekker 
and J. Berthéty, London. 

13,669. Preventinc the Ratriine of Doors, W. G. 
Stevenson, Liverpool. 

13,670. Firing Mecuanism for BRgECH - LOADING 
Orpnancr, A. Dawson and G. T. Buckham, 
London. 

13,671. AmmunNiTION Hoists for Heavy Guns, A. T. 
Dawson and J. Horne, London. 

13,672. Stop Vatvgs, G. W. Hale, London. 

13,673. Vatve Gear for Srgam and Gas Enotngs, J. Y. 
Johnson.—(The Société Bittrix Leflaive and Cie., 
France.) 

13,674, ELectric SicNaLtinc Systems, R. J. Sheehy 
and A. G. Curphey, London. 

13,675. Mounts for Paorocrarpuic Picturgs, J. Martin 
and C. Ablard, London. 

13,676. Couptines for RarLway Carriaczs, J. Brand 
and G Kempelmann, London. 

13,677. Automatic Gas Licuters, C. E. J. Berthold, 
St. Albans. 

19th June, 1903. 

13,678. Drymnc Timber, A. Gray, Sutton, Surrey. 

18,679. InTeRNAL ComBusTION Enorings, T. H. White, 
West Croydon, Surrey. 

13,680. Bouts for Doors, T. P. Hughes, Birmingham. 


18,681. Mopauarps for VEeLocipepgs, C. T. Cooper, 
Coventry. 

13,682. Makina Gevatine from Bongs, H. Hilbert, 
Manchester. 

13,683. TyPEWRITING Mecuanism, A. T. Cooke, 
Birmingham. 


13,684. Launrry Irons, J. W. B. Wright and H. Dar- 
win, London. 

18,685. Gas Burner, A. Hall, Birmingham. 

18,686. Matcu-Box ATTACHMENT, J. H. Yates, Firming- 


ham. 
13,687. SHuTTLEs of Looms for Weavine, T. Mcliennan, 


Accrington. 
13,688. FURNACE Bripegs, J. G Armour and S. Creevy, 
Liverpool. 
13,689, Mgans for Axratina Lanp, T. Gilmour, 
gow. 


13,690. Measurixe the ANGLE of Torsion of a SHarr 
wHitst Runnixo, A. Denny and C. H. Johnson, 
Glasgow. 

18,691. Sarety Saack se, R. Roberts and J. E. Evans, 
Caerphilly, Glam. 

13,692. ELecrro-macnetic Device, P. Harris and Co., 
Limited, and 8. Belcher, London. 

18,693. Fruit Jak CLeaNiING Macuryg, T. Hill, Hull. 

13,694. Stgam Motor Enorng, H. 8. Watson, Dundee. 

13,695. Carnpine Enorves, J. Hetherington and Sons, 
Limited, and G. E. Ross, Manchester. 

13,696. Wavine Looms, R., J. H., and O. 8S. Hall, 
Manchester. 

13,697. Macuing for Cuttinc Doveraits, E. Jackson, 
Keighley. 

13,698. Wispow Rotter Buinps, W. Scholes, jun., 
Manchester. 

13,699. HeckLinc Macuine, J. McKibbin, Belfast. 

13,700. Wrxp Motors, W. F. Robertson, Glasgow. 

13,701. Encing Distriputina Vatvass, R. B. Lang, 


Glasgow. 
13,702. Takina StEREOoscopic PHoTooRapPss, T. Brown, 

Salisbury. 
E. Liddle and G. E. Druiff, 


18,703. TERMINALS, 
London. 

18,704. Cast IRon Pipgs, G. H. Arthurand H. Hodder, 

Jorwich, near Bolton. 

13,705. ExpanpING Rai_way Lings, G. W. Thompson, 
Birmingham. 

18,706. TrousgRs StretTcHERS, J. Westaway, London. 

13,707. Mgcuanism for Drivine Dynamos, P. Kennedy, 


London. 
13,708. Cricket Bats, H. M. Singer and J. Anderson, 


ondon, 
18,709. ELectric Conpuit Raitways, J. E. Parker, 


ondon. 
13,710. Sgwina Sweat Banps into Hats, F. Pribel, 


mdon. 
18,711. Hammock Sgatand Foor Rest, W. J. Southwell, 
London. 
18,712, Manuracture of Mats, R. Starke, London. 
13,718. AppaRatus for Sirtina Powpers, E. Kitney, 


ndon, 
714. Drivixa MecHantsm for Cycxgs, J, M. Roullot, 


18, 
London, 





13,715. VenTiLators, W. Edwards, London. 
13, 716. Exrractine Oi. from INDENSED WATER, 
— James-Carrington, Edgbaston, near Birming- 


13,717. ‘Spee InvicaTor A. R. Fowlerand J. T. Hanson, 
on. 
13,7 aaa Music Lear Hotpsr, C. H. Kipps, 


13, 719, Wienke Macurng, E. Mapplebeck and 
7 ae le, London, 
13, 720. ForMIna BARREL Hoops, W. P. Spooner, 


mdon. 

18,721. a for Cooxine Pzas, F. C. Hustler, 
London. 

18,722. Automatic Arr Inverts, F. W. Jacub.—(T. A. 
White, India.) 

18,728. RatLway SIGNALLING Apparatus, J. P. 
O’Donnell.—(F. L. Dodgson, United States.) 

13,724. Fasteners for Wixpow Sasugs, F. Fanstone, 

Catchpool, 


mdaon. 
om Bat-anp-Socket Joints, H. 


ndon. 
13,726. Invatip’s Cuarrs, H. P. Clemetson and E. 
Atkins, London. 


13,727. Locxine of a Not on a Bott, J. Prestidge, 
Birmingham. 

13,728. Bormne Miixs, T. Webster and A. E. Bennett, 
Birmingham. 

18,729. Manuracturg of ArtiriciaL Dentures, C. E. 
Foster and the Dental Manufacturing Company, 
Limited, London. 

13,730. Apaptinc Furniture for Transport, J. B. 
Lawson, Live . 

13,731. Pygumatic Trrgs, J. A. F. Steinhoff, London. 

13,732. Puttey Biocxs, C. F. Archer, London. 

13,738. Prismatic Giass Licuts, C. E. F. Hassart, 
London. 

13,734. Journnwats of Macuingry, D. Hildersley, 

ndon. 

18,735, Carousets, J. J. McCormick and L. H. 
McDaniel, London. 

13,736. Prorectors for Borrizs, J. W. Graeme, 
London. 

13,737. Harness for Cagcxinc Runaway Horszs, 
H. L. Lasserre, London. 

13,738. DiaparacmM for PaowocraPpHs, E. Gobert, 
London. 

13,789. Lavatory Basins, H. E. Baden, London. 

13,740. Corrie Carcaszs of Mutroy, Sir E. M. Nelson 
and J. Dicks, London. 

13,741. Dynamo-ELEcTRIC Macuingry, A. H. Midgley 
and A. P. Wright, London. 

13,742. Macuing for Nattixc Boxgs, T. Theuret, 


mdon. 
18,743. Backcrounp for Paintinos, F. H. Armin, 
London. 
13,744. AppaRATus for DELIVERING SPARKLING Biver- 
acgs, F. E. Miiller, London. 
13,745. Urrrisisc Fort in Biast Fornacess, M. de 8. 
ubert, London. 
13,746. SIGNALLING on Execrric Rattways, 8. M. 
Young, London. 


18,747. Maxine Wax-tike Composition, J. Lewy, 
London. 
13,748. Propuctne Gas from Hyprocargons, C. D. 


Abel.—(Gasmotoren Fabrik Deutz, Germany.) 


20th June, 1908. 


13,749. Kitws, J. Jones and W. A. H. K. Beaver, Eye 
Green, near Peterborcugh. 

13,750. Depositine Gotp, W. Kington, Birmingham. 

13,751. Tats for Sootaine Inrants, W. Hardy, 
Caister-on-Sea, Norfolk. 

13,752. SunmaRine Boats, 8S. Watkins.—(The Electric 
Boat Company, United States ) 

13,753. Srgam Generator, M. B. and R. O. Wild, 
Manchester. 

13,754. HypravuLtic CALENDERING Macuings, A. E. 
Roberts, Manchester. 

13,755. Macuovgs for Tazatinc Frax, R. W. Knox, 
Glasgow. 

13 756. KrtcHen Ranxoxs, A. Armitage, Leeds. 

13,757. Gas Enotines, W. Row botham, Birmingham. 

13,758. Go_r BaLLs, CAF. Gregson, Birmingham. 

13,759. SreaMsHip Propetters, J. Abernethy, 
Glasgow. 

13,760. Process of Mattine, J. L. Dewar, Bristol. 

13,761. Motive Power Enocinzs, W. M. Walters, 
Liverpool. 

13,762. Metattic ALLoy, G. Moore, jun., Birming- 

m, 

13,763. RecuLatinc Gas Propucers, W. J. Crossley 
and T, Rigby, Manchester. 

13,764. Gas PRODUCERS, W. J. Crossley and T. Rigby, 
Manchester. 

13,765. Ropspgr Tres for Boots, 8. and A. J. Reed, 
Manchester. 

13,766. Rests for AprapINc Wueg.s, A. E. Buck, 
Preston. 

13,767. Automatic TitTeR for Casxs, G. Rawlins, 
Stoke-on-Trent. 


18,768. Piayinc Batu for Gotr, H. Brockas, 
Coventry. 

13,769. Corren Morern, The Winterbottom Book 
Cloth Company, Limited, and A. C. Herron, 
Manchester. 


13,770. Propgiiine Boats, M. Monroe and M. Fortini, 


London. 
13,771. Door Furniture, J. A. Kennedy-McGregor 
and Lockerbie and Wilkinson, Limited, Birming- 


13,772. Luvg Castine Macuings, W. 8S. Scudder, Bir- 
mingham. 

13,773. Coms-rrEED Gas Merers, W. A. Price and F. 
R. Baker, Birmingham. 

13,774. Woop Mosaic FLOoRINe, J. Titley, Birming- 


am. 
13,775. PicTURE Movutpixe Hooks, E. Hopkins, Bir- 


mingham. 

13,776. Stark Rops and Fastentrnes, J. G. Hall, Bir- 
ming! 

18,777. 
macher and W. J. Leach, Darlington. 

13,778. Ourpoor Sat, P. and W. Guttenberg, Man- 
chester. 

13,779. GRapvuaTinG the Vetocity of WaEx:s, R. Bren- 
nan, Belvedere, Kent. 

13,780. Biast Furnaces, G. Dove and F. C. Nicholson, 
Manchester. 

13,781. Paint Brusu, J. Leivester and H. Oldham, 
Manchester. 

13,782. Ovtsrpz Sgats, G. Hill and A. M. Young, 
Manchester. 

— Process of Opraintnc Ammonia, J. Plummer, 
G 


PREVENTING ReriLttinc Borties, E. Schu- 


sgow. 
13,784. Rotary Arr Compressors, E. G. Scott, 
Glasgow. 
13,785. Bow HanpsHgars ATTACHMENT, A. J. Ford, 
Nottingham. 
13,786. DaTacHABLE Sos for Boots, A. and T. Lead- 
ter, Leeds. 
18,787. Vatves for WarTer Enornzs, J. Faulds, 
Glasgow. 
18,788. Gear for TRANSMITTING PowgR, W. Newbery, 


anchester. 

18,789. Fry Catcusr, H. Levy, Berlin. 

13,790. Cacz Lirts for Saarrs of Mings, R. Powell, 
London. 

18,791. CoLLaPsIBLE Bicycte Sraxp, P. Eckford, 
London. 

13,792. Rac Macutnss, C. 8. Booth and W. H. Green- 
wood, London. 

18,793. Wuggts, D. 8S. Forbes, London. 

13,794. Motor Cycxg, F. Randall, London. 

18,795. PHonocrapus, R. H. Payne, London. 

18,796. SrinciE-actine Stgam Enaings, T. F. Gillett, 
London. 

13,797. Spzep InpicatTor, J. Richardson and T. Bur- 
rows, London. 

18,798. Cottar for Dravent Anrmats, W. T. Fell, 
London. 

18,799. TRANSFORMING SINGLE-PHASE ALTERNATING 
CURRENTS into MECHANICAL DRIVING Powsr, E. 
Danielson, London. ; 





18,800. Appinc Apparatus, P. Berggren, = Liver 
pool. 

13,801. Hgatina Devicy, A. J. Boult.—(W. A. Kiine- 
man, United States.) 

13,802. ae ItLusory Errscrsa, C. F. Steele, 


ni 

18,803. "Mamouns Bourrisa Macurygs, B. L. Beals, 

mdon. 

13,804. Macutne for Strincino Taos, J. 8. Beeman, 
London. 

13,805. Rapmp PuorocrapHic Ptuatss, A. Reiner, 

ndon. 

13,806. Preserving PerisHaBLe Matrers, ©. Beale, 

. STENCIL Paintine Apparatovs, |). Gestetner, 
London. 

18,808. Propuction of Derivatives of the ANTHRA- 
quinone SERIES, E. Newton. —(The Farben- 
JSabriken vormals Friedrich Bayer and Co., Germany.) 

13,809. ae of Maxine Breap, W. Pickering, 


Londo 
13,810. , for Cyctz Suats, H. and A. Spooner, 


London. 

18,811. Fixtya Doogs, F. G. P. Preston and G. C. 

Ralston, London. 

13,812. Maxusc Picments, W. J. Armbruster and J. 
Morton, don. 

13,813. Maxine Picmenrs, W. J. Armbruster and J. 
Morton, London. 

13,814. ManuracTuRE of Sweermzats, E. W. Barratt, 
London, 

13,815. Fotpisc Macuiyr, F. L. Harmon, Beverly, 
Massachusetts, United States. 

13,816. Hanpitinc Motren Merat, W. 8S. Mather, 
London. 

13,817. Frre-cratzs, C. Hermansen, London. 

13,818. Motoxs, H. H. Lake.—(J. de V. Machuca, 
Spain.) 

13,819. Psxumatic Tires for Cycixzs, H. W. Maine, 
London. 

13,820. Kwitrina Macuing, H. H. Lake.-(@. 7. 
Nicholls, United States.) 

13,821. Drawine InstrumENT, M. Opeland A. Fischer, 

mdon. 
13,822. Dynamo Brusuzs, O. Siebers, London. 
13, oa — Carp3, H. Vo-lkl and H. ‘C. Hall, 


13,824. ‘Resume Wueets for Venicizs, E. F. Piers, 
London. 

13,825. Maxine of Lryo.gum, H. H. Lake.—(4. War- 
dropper, Germany. 

13,826. TRIPLE-CYLINDER Enoinzs, 8. Brotherhood, 
London. 

13,827. Propuciye DiscuarcEs in Prixtixe Faprics, 
O. Imray.—(Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

13,828. FLUSHING 


London. 
13,829. SpaRKING Piva for Motors, J. Geisslinger, 


Cisterys, R. Bartholomans, 


mdon. 

—, Movurtupisces of Topacco Pipgs, M. B. Herne, 

mdon. 

13,831. Boots, H. B. Crabbe, London. 

13,832. UmBrecta Lapets, A. Kortenbach and C. 
Worring, London. 

18,833. MANURE-DISTRIBUTING APPaRATOS, W. R. Paige, 
London. 

13,834. Currinc Torsing Vanes, The British Thom- 
son-Houston Company, Limited.—(H. Geisenhoner, 
United States.) 

13,835. Sink Firries, R. Stanley and Stanley Bros., 
Limited, London. 


22nd June, 19€3. 


13,886. IsFoRMATION ANXOUNCING MEcHANKM, T. Fé 
Forrester, London. 

18,837. Maxine Soot from Tar, G. Wegelin, Cologne, 
Germany. 

13,838. Main Jacket for Trre Covers, E. Siegentha‘er, 
Binfield-Bracknell, Berkshire. 

— Domxzstic Ketrizs, T. D. Kelly, Southend-on- 


13,840. P1ano-PUNCHING Macuing, E. J. Meakin and 
E. M. Robinson, Nottingham. 

13,841. WarTer-cLoset Sats, W. A. Turcer, Hands- 
worth, Staffordshire. 

13,842. Feepinc Botrtg Vatve, A. W. Shirley, 
London. 

13,843. EnveLope for Postat Porpossgs, W. Mottershall, 
Manchester. 

13,844. Securine Dish Hawp es, L.. B. Dixon and W. 
H. Drummond, Sheffield. 


13,845. Macuinge for Srrippinc Fitgs, F. Frowein, 
Sheffield. 

13,846. Opzntnc Winpow Sasues, R. Leggott, 
Keighley. 

13,847. - “etna aamaee Brake GeaR, T. H. Alexander, 


Bristo 

13,848. = AY CaRRIAGE Winpows, W. H. Jones, 
Liverpool. 

18,849. Rotting Mrrat Bars, A. H. Williams, 
Glasgow. 

13,850. Steam Encrngs, C. W. A. ks se Liverpool. 

13,851. Boor Hzgts, M. 8. Orr, Dubl 

13,852. Explosive MoToR or ieee, A. Landale, 
Glasgow. 

13,853. Stopper and Borruz, P. Reverdy, Bradford. 

13,854. Cramps for Movutpine Boxgs, W. Gillies, 
Glasgow. 

13,855. Merronomgs, G. F. Wynne, Wrexham. 

13,856. Trouser StretcHers, H. Frost, Walsall. 

18,857. Rartway VeuHIcLe Bourrers, W. and C. W. 8. 
Boucher, Gloucester. 

13,858. Inspection CHAMBER Cover, G. H. Tranfield, 
Stantonbury, Bucks. 

18,859. SguF-Lockinc Sarety Pry, L. 8. Williams, 

, Glamorganshire. 

18,860. AxLE-BoxEs, 1). J. Morgan, Cardiff. 

13,861. Proves, J. Bower and W. F. Perman, 
Leeds. 

— Marasvrinc the Roots of Tertu, J. F. Shultze, 

riin, 

13,863. ALARM Apparatus for Raitways, J. N. Currey, 
Manchester. 

13,864, Fires, R. Cremer, Leeds. 

13,865. GuanDs for Compressine Packrne, 8. J. Reed, 


ndon. 

13,866. Stipg Vatves for Exorings, H. Muncaster, 
Barrow-in-Furness. 

— Botts or Fasteners for Doors, W. A. Hildyard, 

mdon. 

13.868. Music-propucING INSTRUMENT, M. A. Wier, 
Kingston-on-Thames. 

13,869. TreaTING Perrot, A. F. Guy and F. H. 
Wheeler, Liverpool. 

13,870. Rotary Moror, H. G. Pay, Liverpool. 

13,871. PicrorntaL Postcarps, F. 4H. Breare, 
London. 

18,872. TRaMCAR BRAKE MECHANISM, J. and W. Horton, 
London, 

13,878. NON-REFILLABLE Bortizs, E. T. Curran, 


ndon, 
13,874. ARMOUR-PIERCING PROJECTILES, E. M. Johnson, 


ndon. 
13,875. Sropprva Rartway Trains, N. F. Galafre, 


on. 
Makine PERMANENT P.iEaTs, L. Goldsmith, 


Lond 
18,876. 
London. 
Org-RoastTInG Furnaces, J. B. F. Herreshoff, 


mn 
18,877. 
ndon, 
13,878. Coan Coxpuctror for Horgts, M. Nelson, 


ndon. 
13,879. Disc SHoorminc-up Macuines, J. Black, 
London. 


13,880. Tenstontnc Device for Ropzs, H. Lubliner, 
Lo 


mdon. 

18,881. TypE-DIsTRIBUTING Macuring, F. J. Miiller, 
London. 

13,882. Spgep InpicaTors, W. Snelgrove, London. 

18,888. Hammers, E. Zimmermann, London. 

13,884. Brtt1aRD with a Rotary TaBig, R. Klimpert, 


London. 
18,885, RecgPTacie for Coats, F, A. Jacob, London. 
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18,886. Paorgctinc Mantie for Cycixs, C. A. Leske, 
London. 

18,887. Tascgy Game AppuiANces, E. Hasselbach, 
jon. 

13 888. Enoings, J. G. Gracey and F. A. Gerken, 
London. 


13,839. Sats Manuracrurg, F. W. Howorth.—(Knoll 
end Co., Germany ) 

18,890. Boat, A. Lasserre, London. 

18,891. SmoKetess ComBustion, J. Frick, Staines, 
Middlesex. 

13,892. GrouND-LoosENING IMPLEMENT, T. C. Lecca, 


London. 
18,898. Cyvc_e Free-waeg., W. H. Last and J. Telfer, 


ndon. 
_—, Brake for Motor Cyciks, A. M. Pinnell, 
m 

18,895. 


mdon. 
18,896. Sranp for Moror Cycixs, J. Bradbury, 
ndon. 
13.897. Teuescopr, A. Rudall, London. 
13,898. VanraBLe Drivinc Gear, F. 


on. 
Ciganinc Tusss of Borters, E. T. Pidduck, 


L. Sanders, 
mdon. 
18,899. Pacxtne Caszgs, W. Burrell and J. P. McMeekin, 


mdon. 

18,900. Fasrsnive Cases, W. Burrell and J. P. 
McMeekin, London. 

13,901. Srrarsgr for Ligvips, W. A. Collins, 

Loadon. 

18,902. Portaste Status, PD. Stitzoxr and J. B. 
McCormick, London. 

18,903. CoLourtne Stones, H. H. Lake.—(Chemisch- 
Technische Fabrik Dr. Alb. R. W. Brand and Co. G. 
m. b. H., Germany.) 

13.00% Freizers for Ick Cream, H. J. Gerrer, 
London. 

18,905. Hames, S. B. Wheway, London. 

18,906. BrttiaRp CHALK Hotpgrs, T. J. Watkins, 


ndon. 
,907. Drytmse Macuinges, J. R. Hatmaker.—(J. A. 
Merrett, France.) 
18,908. Anticces of CuampeR Services, S. E. Illiog- 
worth, London. 
13,909. Mgans for Towine Yacurts, 8. E. Illingworth, 
London. 
13,910. IncanDEscENT Gas Burners, W. T. Sugg, 


mdon. 

13,911. Exgctric Circuit Breakers, A. B. Reynders, 
C. B. Auel, R. D. T. Alexander, and J. R. Spurrier, 
London. 

18,912. DasLu Horpers, W. H. and R. W. Allen and C. 
C. Hawkins, London. 

18,918. Spgep Gear, C. M. Conradson, London. 

13.914. BriQUuETTE-MakING Macatngs, H. A. Bosnard, 
London. 

18,915. Waeec Ris, J. Hubbard, London. 

13 916. ReNDERISG MarBue Aseptic, H. H. Lake.— 
(Chemisch-Technische Fubrik Dr. Alb. R. W. Brand 
and Co. G. m. b. H., Germany.) 

13.917. Workmen's TELL-TALE Timepieces, E. Tork, 
London. 

13,918. Forwaces, G. K. Pamfeldt and T. A. Tesch, 


mdon. 

18,919. Cortise Sree. Priatss, E. W. Lewis and J. S. 
Unger, London. 

——— P.crvrg;, 0. Gres and W. Ostwald, 

mdon. 

18,921. Apparatus for DELIVERING QUANTITIES of 
AERATED Water, W. Lee and W. A. McMurray, 
London. 

18,922 Hammers, G. H. Rowe, London, 

13,923. Gaat.NG VeGeTaBLes, G. Gearey and W. McCall, 


London. 

13,924. Bottte with SpHericat or BaLt-vaLvE 
Sroprrr, A. W. Woodward, I. W. Arnold, and 8. J. 
Seneca, London. 

— Crostnc Lips of Cask:, &¢, H. Hundt, 

vi 3) 

13,926. Baaxe Apparatus for Venicigs, T. D. Swift, 
Liverpool. 

13,927. SrREET- SWEEPING MacHINES, B. Magrini, 


Liverpool. 

18,928 Propuctne Cotour Errects, A. E. Sunderland, 
Liverpoo 

13,929. SgaMLEss RUBBER ARTICLES, C. A. Lindsay, 
Liverpsol. 

13 930. Compise Macaings, W. P. Thompson. — (E£. 
Delette, France ) 

13,981. Batreries, L. Fiedler and F. J. Gerard, 
London. 

18,932. Removinec Cycie Tires, 8. Nicolson and W. H. 
Paterson, London. 

18,933. Sawoxe MacuIneg A1TaceMENTs, J. S. Stewart- 
Wallace, London 

13.934. RarLway Wacons, D. Vienne and T. Geruzet, 
London, 


23rd June, 19C3. 
13 935. Hoask-pRawn CakR14G8s, T, Groves, Leaming- 


ton Spa 

13,936. Waert, K. Ahlquist, Rugby. 

18,937. ExLecTRO-MaGNETIC Heater, F. C. Fisher, 
Bristol. 

13,938. Hxe.-precss for Boots, J. E. Atkinson, 
Birmingham. ; 

13 939. Tiggs, E. B. Killen, Belfast, 

13,940. VaniaBLe SpgED Gears, W. Baines, Ashton-on- 
Ribble. 

13,941. Sreerninc Macurvegry, A. B. Brown, Glasgow. 

13,942. PortaBLe Capinet for Batas, R. Graham, 


Hull 

13,948. Exctwes for Drivinc Motor Veuiciss, J. L. 
Major, Hull. 

ne. Scas Remepy, A. Robertson, Oban, Argyle- 
shire. 

18,945. Swirrcu, U. Horsfall, J. Crowther, and T. C. 
Wild, Manchester. 

18,946. Commons, T. A. J. Thomas, Bradford. 

ag aga Morioy, J. E. Carter and 8. JA. Wright, 


lax. 
13 948. Tawe Recorpsrs, P. MacMaster and F. Brook, 
Huddersfield. 
13,949. Drawer Ports and Wixpow Lirrs, W. L. 
Rowley, Birmingham. 
18,950. Daawinc Boarps, D. and F. Livingstone, 
Tayport, N.B. 
13,951. TRavgLuise Trunk Tray, T. O. Cole, Bir- 


mingham, 
18,952. Macuprgs for TuRNinc Hay, W. H. Gurney, 


13,958. Gams, H. O. and J. O. Roberts, Gloucester. 
13,954. Priiine VessELs with Jams, J. McCammond, 


lasgow. 
18,955. Tapiets of Soap, S. de Pont and V. Louis, 
18.956, Lamps or Houpers for Canp.zs, A. G. O’Brien, 


Manchester. 

18,957. Coottse Mitis, G. A. Stones and J. Booton, 
Manchester. 

18,958. Corks, C. Parsons, Manchester. 

. -<  quaeeeneaea Incot Mou tps, C. J. L. Keppler, 


Sheffield. 
13 960 Pavixec Biocks, T. Bretherton, Halifax. 
13,961. Saarr Beaninos, J. H. Nuttall and H. Pearson, 


anchester. 
13,962. Wisprse Macuives, H. Colburn and G. Saun- 
ders, Keighley. 
13 963. Mitx Measvurine, I. Bell, Banbridge, Co. 


wn. 

13,964. InTERNAL ComBuUsTION EnoingEs, J. Fielding, 
Gloucester. 

18.965. Boroiars’ and Fire Atarms, P. Elphick, 
Brighton. 

13 966. Supptymsc Lemonapg, J. Calderwood and J. 
Davidson, Glasgow. : 

18,967. AceTYLENE Gas GENERATOR, W. A. Robertson, 


ow. 

13,968. Wispow Buinps, T., R., and J. Gill, Leeds. 

13,969. Ropg-cLimpinc ApPpaRaTos, P. and W. M 
lellan, Limited, and J. Dougall, Glasgow. 


ar. 





18,970. TaLtePpHonge InpicatoR Jacks, W. Aitken, 
Egremont. : ‘ 


oe — sagan Excuancr Systems, W. Aitken, 

vel i 

18,972. Manprets for Winpina Toss, W. Love, 
London. 

13,978. Recorpine Instruments, D. J. Steel and C, 
Kratt, Glasgow. 

18,974. Pans, J. C. Stransom. London. 

18,975. Suprortine SHeets of MaTERIAL, J. V. Wask- 
burne, London. 

18,976. Brakes fur Orpnancg, A. Reichwald.—(F. 
Krupp, Germany.) 

18,977. Stream OotTiet for Ovens, F. W. Jones, 
Bristol. 

13,978. Purniryine Ferp Warer, E. de Pass.—(J/. Béha, 
Germany. 

13,979. Typewriters, C. A. Allison.—(4. W. Donning 
and H, T. Ambrose, United States.) 

7. TaeRapgvTicaL Batu, G. Le R. Abell, 


ondon. 
18,981. Rorary Printinc Macuines, A. fauvée, 


ndon. 
nee. Puttgys, J. T. Duff and J. McNaugher, 
ndon. 
18,983. Inpuction Corzs, J. Splitdorf, London. 
13,984. StarE-Rooms for Suips, &c., J. W. Boughton, 


London. 

18,985. Printinec Presses, H. H. Lake.—(@. W. Prouty 
and W. H. Kimball, United States.) 

13,986. Wave Motors, W. 8. Jacobs, London, 

18,987. Ssox Lace Fasteners, L. F. van Orsdale, 
London. 

18,988. Beams, R. Thrul, London. 

18,989. Ien1rTING Apparatus for Enaings, W. P. Flint, 
London. 

18.990 SrexLYARD WeicHIne Macaig, C. H. Bartlett, 


ndon. 

13,991. DgracHaBLte Botrons, A. H. Brcwnley, 
mdon. 

18,992. Sparkinec Pivuo, H. Hirst and H. J. Coates, 


ndon. 

my Pe Frame for Percussive Dritts, T. Quoirez, 

ndon. 

13,994. Mitk Powpgrs, W. Thorp, London. 

13,995. Treatixc Mux, D. J. Edmonds.—(D. R. & 
Galbraith, New Zealand.) 

13,996. Exornes, G. P. Clark, London. 

13,997. Mountine RoLLaBLE Binns and Screens, The 
Cape Asbestos Company, Limited, and E. Taylor, 
London. 

13,998. Apparatus for Scorninc Gamers, G. P. B. Fores, 

mdon. 

13,999. ConstructiNne Saips, H. Laing, London. 

14,000. Buitpine Biocks, J. Stephenson, London. 

14,001. Jorntgp Rios for Bracatets, C. Ecker, jun., 


mdon. 

14 002. Caucks of Dritiine Macuings, F. Henderson, 
ndon. 

“= Wispov’ Frame and Sass, J. C. McMahon, 


14,094. Sgamuess Boots and SHozgs, F. Menz, 
London. 

14,005. Cu1tana Merat, S. H. Market and A. Hunt, 
London. 

14,006. Process of Puriryinc Friour, J. N. Alsop, 
London. 

14,007. Swinos, J. T. Edmonds, London. 

14,008. Macuines for Maxine Rivets, R. G. Bekcr, 
Lond 

14.009. 


London. 
14,010. Hgatine Are fur Dryine Matt, E. 8. Beaven, 


on. 
Sprmsninc Macuinery, N. N. 8. Daudelir, 


ndon. 
14.011. Sussrance SimitarR to Reppsr, C. E. Pensa, 
ndon. 
14,012 Controtiinc Gas Exotnes, H. W. Bradley, 
H. N. Bickerton, and D. Clerk. London. 
14,013. TrEaTMenT of Orgs, C. Cory, London. 
14,014. ArTiFicIAL Fort, C. Cory, London. 
14,015. Supports for Wrea1n Casgs, G. Templeman, 


mdon. 
14,016. Paeventino Fraup in Reriiumxc Bortces, C. 
Proctor-Sims, London. 
14,017. Graitt Pays, E. A. Bol nder, London. 
14 018. Courtine for Conpuizs, &c., W. W. Benson, 
London. 
14,019. Resprrator, G. Kiss and J. Sperling, Liver- 


~~ irae Gas Licutrxea, L. Freudenthal, 

1veé . 

14.021, GaLvanic Batrerigs, P. Brandt, Liverpool. 

14,022. CHanocine PHoTocRaPHic PvLatEs, F. O. Bynoe 
and C. Beck, London. 

14,023. Boots, G. Toseland, London. 

14,024. SrpmMaRine VessE_s, W. Huguet, L. Minat, 
aud F. Miron, London. 

14,025. Hoops and Bavs Tixs, C. H. Howlett, Londen. 

14 026. Sieuts for Fieg-arms, O. Imray. —(Colt’s 
Patent Firearms Manufacturing Company, United 
States.) 

14,(27. Trees, I. Klein, London. 

14,028. Propucine ALKALI Metats, E. A. Athcr-ft, 
London. 

14,029. Ecastic Tings, C. H. Gray and T. Sleper, 
London. 

14,020. Aprons, T. Adams and Co , Limited, and W. H. 
Northage, London. 

14,031. CarBipgs, N. A. Helouis, L. Mauclaire, and E. 
Meyer, London. 

14,032. Carpenters’ Gavors, E. M. Cramer and L. 
Shireman, London. 

14,033.. Sewine Macurings, J. G. Lewis, London. 

14,034 Motor Car Watca Cass, M. A. Roswell, 
London. 

24th June, 1903. 


14,035. Matcu-poxes, G. C. Kenyon, West Derby, 
Liverpoo! 
14,086. Hermetic Disc Szater, G. G. Forsyth, Croy- 


on. 

14,037. Portapig Stray for Cycies, M. W. Richardson- 
Bunbury, Gosport. 

14,088. Kny Boarps for Pianos, W. G. Biithl, Parmen, 
Germany. 

14,039. Boppin-HOLDERS for SPooLING Macutngs, The 
British Northrop Loom Company, Limited, and E. 
8. Jenckes, Huddersfield. 

14,040. Manuractourg cf Starr Rops, A. Roberts, Bir- 
mingham. 

14,041. Ketrizs, W. Bairstow, Bradford. 

14,042. Fornace Door Frames, J. E. Wright, Barrow- 
in-Furness. 

14,043. Treaps for Sters, C. Heap and C. Shore, Man- 
chester. 

14,044. Heap Exevator for Brepstzaps, R. Gib:zon, 
Manchester. 

14,045. Brttrarp Cus Esp, C. Southorn and J. G. 
Armour, Liverpool. 

14,048, ManuracturE of Furniturg, C. Southorn and 
J. G. Armour, Liverpool. 

14,047. Mecuanism for SHutTTLE-Boxes of Looms, 8. 
Butterworth and G. Hattersley and Sons, Limited, 
Keighley. : 

14,048. Lappgrs, J. Sumner, jun., Birmingham, 

14,049. ManuractuRE of Bottixs, E. Bethel and T. 
Morris, Halifax. 

14,050. Opgratine the Pornts of Tramway Rats, D. 
Falls, H. C. Craig, and R. B. Henry, Glasgow. 

14,051. Testine the Pre:sure of Liquips, A. Millin, 
Belfast. 

14,052. Steritisers, A. Millin, Belfast. 

14,058. AERIAL Raitways, C. V. A. Eley, London. 

14,054. Necxt1z Houtper, A. von Schopf, Glasgow. 

14,055. Water VaLves, A. Caldwell and W. Cassels, 
Glasgow. 

14,056. Brake Levers for Cycigs, The Abingdon 
Mg Company, Limited, and J. Gray, Birming- 

m. 


14,057. TaBLe Game, W. H. Maclean, Birkenhead. 

14,058. AppLiance for Pressing Necxtigs, C. 0. 
Schneider, London. 

14,059. Equipment for InFaNTRy So_prers, A. R. Bur- 
rowes, Monaghan. 

14,060. Gear for Wsicninc Macuings, A. and W. 
Smith and Co., Limited, and R. Mitchell, Glasgow. 





14,061.. Hgatine the Atr in Buripines, A. Kehm, 
lasgow. : 
14,062., Exgcrr:caL Cas CHECKING MacuINgE, E. Guess, 


mdon. 

14,068. Luminous Lxutrer for Sians, R. Bertholdt, 
London. 

14,064. MucHanisM for LinotypPg MAcuings, J, Tunuley, 


ndon. 
14,065. Huns of PeRAMBULATOR WuHExLS, J. T. Jackson, 


ndon. 
mee Winpow Sasues, J. Dotzler and E. J. James, 
ndon, 
14,067. Automatic RevERSIBLE Dynamo, A. G. Inrig, 
Woking, Surrey. 
14,068. Laruas, J. Brockie, London. 
14,069. Leas for Cuarrs, M. H. Heesom, London. 
14,070. Suspznpine Device, C. H. Hampton, London. 
14,071. Sasu Fasteners, H. P. Stagg, London. 
14,072. Garment for Cyciists, A. H. Alington, 


mdon, 
14,078. DuraBLge CoLLopion Emutsions, F. Nusch.— 
(The Franklin Tarsulet, Hungary.) 
14,074. CoLtourine of Emutsions, F. Nusch.—(The 
Franklin Tarsulet, Hungary.) 
14,075. ApJusTABLE Stove Pipss, F. Kensen, London. 
14,076. Fastenine Devicg for Lapres’ Hats, A. L, Seilaz, 


mdon. 
14,077. VAPOUR-GENERATING Lamps, E. M. Hipwell, 
London. 
14,078. Srzam Generators, The Albany Manufacturing 
Company, Limited, and F, Lamplough, London. 
14,079. ControLtine System for ExLectric Morors, 
The British Westinghouse Electric and Manufactur- 
ing Company, Limited.—(The Westinghouse Electric 
and Manufacturing Company, United States.) 
14,080. Gas Burners, A. J. Boult.—(/J. Braunstein, 
Germany.) 
14,081. InstRUCTION or AMUSEMENT APPARATUS, G. 
Lange, London. 
14,082. ScREW-cUTTING 
Lavender, London. 
oo DIsTILLING ALCOHOLIC Liguirs, C. W. Ramsay, 
mn 
14,084. 
Vat 


Macatne Hotpgrs, H. P. 


ion. 
Uriuistinc Power, A. J. Boult —(M. B. Price, 


ava . 

14 085. Gutass Piates for Factiva WALLs, A. £chuler, 
London. 

14,086. Brakes, T. Hulme and W. R. Gavigan, 
Sheffield. 

14,087. Letrer-Box, G. H. Stelling, London 

14,088. Burners, J. W. B. Wright and H. Darwiao, 
London. 

14,089 CoKE-DISCHARGING AppaRatos, J. De Brouwer, 
London. 

14,090. Motor Venicies, A. Winton, London. 

14,091. Motor Venicies, A. Winton, London. 

14,092. Pocket Spittinc Recepracig, W. Hasendhri, 
London. 

14,093. Fryinc Macuines, F. Schlenkrich, London. 

14,094. HorsesHoxs, W. P. Thompson.—(W. H. Lake, 
United States.) 

14,095. Ligutinc Devices, W. P. Thompson.—(W. H. 
and F. W. Smith, United States.) 

14,096. Doorn Hanpugs, J. Harper and Co,, Limited, 
and A. Morgan, London. 

14.097. Loapine or Batiastine Saips, T. H. Riches, 
London. 

14,098. AGGLOMERATION of Marertats, G. Charles, 
London. 

MANIFOLDING Recisters, R. C. Williams, 


mdon, 

14,100. Courtine fur Rartway Cars, A. Bainbridge, 
London. 

14,101. APPLIANCE for MARKING Sramps, A. Everett, 
London. 

14,102. Step Lapper, J. R. Roscow and J. Wilkinson, 
London. 

14,103. Books, M. B. Collins, London. 

14,104. Wugxcr, E. T. Boyd, London. 

14,105. CENTRIFOGAL Separators, J. B. Loison, 
London. 

14,106. EtkctricaL Ventiuator, H. J. Haddan.—(The 
Bergmann-Elcetricitits Werke Aktiengesellschaft, Ger- 


many.) 

14.107. Etxcrric Lirt, A. H. Adams and J. T. Moulds, 
London. 

14,108. Kitrs, 8. F. Cody, London. 

14,109. SPARK ARRESTERS for Enoings, W. R. Freston, 
London. 

14,110. Daacent-inptctne Apetiancr, W. R. Freston, 
London. 

14,111. Makine ARTIFICIAL AsTRAKAN, A. Brucstein, 

ondon. 
Makinc Carpon D:oxipg, P. de Wilde, 


D. 
Maktne Mono-szo Dyestvrra, O. Imray.— 
(The Society of Chemical Industry in Basle, Switzer- 
land.) 
14,114. Coma, P. Reverdy, Bradford. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


715,279. Compouxp Esaing Srructure, L. D. Love- 
kin, Ardmore, Pa.— Filed Avgust 4th, 1902. 

Claim.—(1) In a compound steam engine, the com- 
bination of vertical high and low-pressure cylinders 
each supported on vertical hou-ings, with girders 
connecting the housings at their tops, a valve-chest 
extending out from the low-pressure cylinder over 
the girders and sliding supports whereby the weight 
cf said valve-chest is supported on the girders. (2) In 
a multiple compound steam engine, the combination 
of a series of vertical cylinders each supported on 
vertical housings wi'h girders connecting the housings 




















a 


at their tops, valve-chests for the high-pressure and 
adjacent intermediate cylinder projecting outward to- 
ward each other, struts connected to the front and rear 
of high-pressure and intermediate cylinders near their 
upper ends and whereby the cylinders are supported 
against tipping strains due to the weight of the valve- 
chests, a valve-chest for the low-pressure cylinder 
projecting over the girders ting housing 
with one adjacent and sliding supports whereby the 
weight of said valve-chest is supported on said girders. 


715,624. River-cavutkina Toor, P. J. Sweeney, 
Elizabeth, N.J.--Filed September 6th, 1902. 

Claim.—A rivet-caulking tool, comprising an exterior 
shell or casirg open at its lower end for receiving the 
rivet to be caulked, a plurality of caulking hammers 
symmetrically arranged in said casing, each hammer 
comprising a shank provided at ite inner face with a 
recess and at its cuter face opposite said recess with 
a rounded lug or mount adapted to bear against the 











side wall of the shell or casing, a lower end or nose 
sha for attacking the rivet head, and an upper end 
or head provided with an inclined longitudinally. 
grooved face, a curved and tapering horizontal pivot pin 
for each hammer secured at its ends in the casing and 
engaging the hammer in its recess for pivoting the 


same in verticl position, a compression return spring 

for each hammer located between the head of the same 

and the casing wall, an operating piston guided verti- 
cally in the casing and adapted to be reciprocated in 

the same toward and away from said hammers, and a 

rounded head at its inner end of said piston, for 

engaging in the inclined grooves of the hammer heads, 
substantially as set forth, 

716,068, Restrrext Tire, J. P. Le Grand and N. 
Cheneau, Levallois-Perret, France.— Filed January 
15th, 1902. 

Claim --(1) A hollow tire containing a chaplet com- 
posed of a central cord, elastic bodies strung thereon 
at intervals, hard bodies also strung thereon between 
successive elastic bodies to keep the latter apart and 
means for fixing said hard bodies in place on said 


716,066] 





cord, substantially as and for the purpose described. 
(2) A hollow tire containing a chaplet comprising 
elastic bodies consisting of a perforated mass of elastic 
material and a core of hard material surrounded 
thereby, said core having a diameter greater than the 
normal diameter of the perforation in said elastic 
mass, substantially as and for the purpose described. 
716,069. Exptosion Motor, J. P. B. Liet, Paris, 
France.— Filed September 23rd, 1901. 

Clain.—In an explosion motor the combination of 
an outlet orifice arranged at the outer end of the 
cylinder, an ejector communicating with the said 
orifice, a vacuum chamber around the said ejector, a 

716.069] Explosive mixture 
{drawn in 


valve arranged at the rear end of the cylinder, a valve 
chamber in connection with this valve and communi- 
cating with the vacuum chamber, means for actuating 
the said valve, a second valve arranged in the rear 
end of the cylinder and a corresponding valve chamber 
communicating with the atmosphere, substantiaily as 
described. 

716,870. Process or Castina FrinisHED PINIONS OR 
Gear Wuems, L. J. Crecelius, St. Louis, Mo.—Filed 
June 8th, 1901. : 

Claim.—The herein-described process of casting 
finished pinion and gear wheels, which consists in first 
forming a flask with a metallic head at its lower end 

turned and polished accurately and provided with a 

raised centre and a central bore; secondly, forming a 

metallic master piitern with accurately finished 

peripheral teeth and a countersunk recess at its lower 
end; thirdly, mounting said master pattern in said 
flask, so that said mould surface will fit within said 
countersunk recess of the master pattern; fourthly, 


N 
N 
N 
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placing a body of refractory carbon within the annular 
space about said master pattern and simultaneously 
ramming said refractory carbon into all the spaces 
between the teeth of eos | master pattern by means of 
an annular rammer ; fifthly, removing said rammer ; 
sixthly, withdrawing said master pattern ; seventhly, 
lacing within the mould an annular core of fire-clay, 
ving suitable projections at its ends for suppo:tipg 

it within the mould; eighthly, mounting within said 
annular core and within the said bore of said flask 
head, a tapered metallic mandrel provided with a 
leteral projection to form a key seat in the casting ; 
ninthly, mounting a conical spreader upon the upper 
end of said metallic mandrel ; tenthly, mounting a gate 
upon the upper face of the finished mould ; eleventhly, 
heating the mould to about 900 deg. Fah., and pouring 
molten metal into the mould. while the same is thus 
heated, substantially as specified 4 
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A “RECORD” RUN ON THE LONDON AND 
SOUTH-WESTERN, 


By CHARLES Rovus-MARTEN. 


On the 2nd June the London and South-Western broke 
all existing records as regards transit time from London 
to Exeter. For many years the best time by any route 
was 4h. 15min. This was gradually quickened year 
by year, with occasional relapses, until last year a climax 
seemed to be reached, tbe time being cut down respec- 
tively to 8h. 35min. by the older competing railway 
—the Great Western—for its distance of 1933 miles, and 
by the London and South-Western to 8h. 80 min. for 
its shorter but steeper journey of 171} miles. 

Rumours, however, became current in May that a 
fresh acceleration was in contemplation by the London 
and South-Western authorities, and that experiments 
were being made with the view of ascertaining what 
could be done in this respect. But Sir Charles Owens and 
Mr. Holmes maintained strict reticence as to their inten- 
tions, and up to the close of May no public announce- 
ment was made. It was only when the June Bradshaw 
came out on the eve of Whitsuntide that the curious 
student discovered in its L.S.W. pages certain new 
timings of great interest. On and after June 2nd the 
morning express from Waterloo to Exeter was to start 
ten minutes later and reach Exeter five minutes earlier 
than previously, thus “cutting” the time by fifteen 
minutes at a blow, the corresponding up train being 
similarly expedited. That is to say, the 10.50 a.m. down 
express from Waterloo that reached Exeter at 2.20 p.m. 
was to leave at 11.0 and reach Exeter at 2.15. This 
involved an average inclusive journey rate of 52°8 miles 
an hour, with an intermediate stop of five minutes at 
Salisbury to change engines. Deducting that stop left 
the actual travelling time 3h. 10min., averaging 54°2 
miles an hour. The first stage of 834 miles, London to 
Salisbury, was booked to be done in 92 min.; the 
second, Salisbury to Exeter, 88 miles, in 98 min. 
Thus the average booked speeds from start to stop 
were 54°5 and 53:9 miles an hour respectively. 
Now these speeds are not at all sensational at first sight. 
It is only when the nature of the road is taken into 
account that the severity of the work prescribed becomes 
fully perceptible. It is true that the London-Salisbury 
stage cannot be characterised as areally hard one. Still it 
may be described as nearly all “collar work,” the con- 
tinuous ascent being broken only by two minor descents 


penens Andover and approaching Salisbury, and there | 


eing many miles, including 11 and 9 almost continuously 

at 1 in 800, while later there are five miles “on end” 
mostly at 1 in 165 up. Leaving Salisbury there is a 
nearly unbroken ascent for 18 miles to Semley, much on 
such grades as 1 in 115, 144, and 160. Approaching 
Templecombe there is a mile up at 1 in 80, and then 
14 mile of 1 in 100. Past Crewkerne there are three 
miles “on end” at 1 in 80 up, and finally the Honiton 
Summit tunnel is approached by seven miles of very 
severe rise, four miles being at 1 in 80, and some 
even at 1 in 70. Coming the opposite way from Exeter, 
there isa hard climb for ‘nearly 18 miles to the Honiton 
tunnel, and later a 13-mile heavy rise past Axminster. 
From Salisbury coming Londonward there is a heavy 
bank for nearly 11 miles, mostly at 1 in 140, 1 in 169, 
and 1 in 245, with another of 1 in 178 for 34 miles past 
Whitchurch. So, altogether, the London and South- 
Western route between London and Exeter may fairly 
be described as a hard one in both directions. 

On June Ist, that being a Bank holiday, the fresh 
service did not come into operation, but the new “ flyer ” 
ran for the first time the following day, Tuesday, the 2nd 
inst. The load was not heavy, consisting of six of the 
newest corridor bogie coaches, the whole weighing 141 
tons empty behind the tender. As about 150 passengers 
were estimated to be in the train, which, moreover, was a 
“Juncher,” the total weight, including passengers, staff, 
luggage, and stores, was approximately 153 tons. The 
engine was No. 811, one of Mr. Dugald Drummond's 
newest class, having 6ft. Tin. driving wheels, four- 
coupled ; leading four-wheel bogie, inside cylinders 18}in. 
by 26in.; 1500 square feet of heating surface, water-tube 
fire-box, 175 lb. steam pressure, and double bogie tender 
weighing about 50 tons loaded. The weather was fine, 
with light. wind. At the courteous invitation of the 
London and South-Western authorities I travelled by the 
inaugural trip, and made full detailed observations of the 
work done. 

A punctual start was made from Waterloo, and it 
immediately became evident that the engine-driver 
intended to get as much “in hand” as possible at the 
outset, for we passed Clapham Junction in 6 min. 5 sec. 
from the start—very smart work, as the distance is 
3} miles. By this time we were going at the rate of 
50 miles an hour; we passed Wimbledon at 55, Raynes 
Park at 60, Malden at 62, and Surbiton at 65, the last- 
named station being breasted in 14 min. 50sec. from the 
start, a distance of 12 miles. Directly afterward we 
encountered our only serious check during the entire 
journey, re-laying works near Hampton Court Junction 
bringing down our speed to 15 miles an hour for nearly a 
minute, and causing a delay of fully two minutes. We 
had not entirely recovered from this check when at Wey- 
bridge we experienced a second, though slighter, re-laying 
slack, which cost us another minute. This second one 
was further disadvantageous in occurring just at the 
beginning of the long ascent at 1 in 800, which continues 
thence for nearly 13 miles up to a point near Sturt- 
lane Junction. Nevertheless, we got through Woking in 
29min. 12sec. from the start, or 26}min. net, and 
maintained a steady rate of 55 miles an hour up the long 
rise, passing Farnborough in 9 min. 57sec. from Woking, 
and 89min. 9 sec. from Waterloo, or in just over 36 min. 
net for the 83} miles. The next 143 miles to Basingstoke 
occupied only 14min. 7 sec., and along the short length 
of level after Hook our speed rose to 68°2 miles an hour. 
Notwithstanding the delay of 38min. already mentioned, 





we ran through Basingstoke, 47% miles, in 53 min. 16 sec. 
from Waterloo, or in 50} min. net, the best performance I 
have recorded over that stage. After Basingstoke the 
running became still smarter, the 18% miles thence to 
Andover Junction taking only 17 min. 53 sec., although a 
considerable proportion of the distance is uphill, and the 
high speed was continued until we shut off steam shortly 
before Fisherton tunnel for our slow into Salisbury. The 
train came to a stand opposite Salisbury Station clock at 
exactly 12°274 by that clock, but according to my 
chronographs the run occupied 88 min. 8sec. to the dead 
stop at Salisbury, 87 min. 83sec. to the Salisbury plat- 
form end, although there was a rather perocage Hy 9 
occupying over two minutes. Deducting the delays for 
permanent way works the net time from Waterloo to 
Salisbury was just 85 min.—undoubtedly a very excellent 
a The downhill speeds were necessarily high, 

ut the more creditable part of the work was the quick- 
ness with which the rising gradients were mounted. It 
may be noted that the 353 miles from passing Basing- 
stoke to the Salisbury platform end were run in 344 min. 
It will, therefore, be r i that Mr. Drummond’s 
engine acquitted itself extremely well. The steaming 
throughout was very free, and the spark-arrester mani- 
festly interposed no impediment to the successful work- 
ing of the locomotive. It is claimed, indeed, that this 
appliance tends even to improve the engine’s steaming 
by reason of the more uniform combustion that 
it is considered to promote. Certainly this specimen of 
the work done by an engine thus fitted does afford note- 
worthy testimony in its favour, while the water-tube 
fire-box, as usual, gave manifestly satisfactory results in 
facilitating the quick generation of steam. 

As according to the station clock we had got to 
Salisbury 44 min. before our booked time, and as we were 
advertised topick up any passengers offering at Salisbury, 
we had, of course, to wait for the announced time of 
departure. This involved a stay of nearly ten minutes 
at Salisbury, a halt which might readily be reduced to 
four or even three minutes should this subsequently be 
required. At Salisbury No. 311 came off and No. 117, of 
similar type, but without water-tubes in the fire-box, 
took charge; the load remained unaltered. As will be 
gathered from the general summary of the gradients 
which I have given above, the second stage is enormously 
harder than the first; but the fresh engine, notwith- 
standing the absence of such advantages as may be due 
to the fire-box water-tubes, attacked the arduous task 
with remarkable efficiency. The distance of 18 miles, 
mostly of heavy climbing, to the Semley Summit, was 
covered in 24}min., and even up the severe climb to 
Templecombe, the last mile being as steep as 1 in 80, our 
speed never dropped below 50 miles an hour. Yeovil 
Junction, with its awkward curve, was passed at a reduced 
pace. Speed was maintained equally well up the three 
miles at 1 in 80 past Crewkerne, and then, after a brisk 
downhill spin to Seaton Junction, we faced the Honiton 
bank, which is by far the hardest part of the whole 
journey. This trying bank extends for seven miles, of 
which there are four miles continuously at 1 in 80, and a 
shorter length at 1 in 70. For some distance we kept 
well over 50 miles an hour, but then our rate began 
gradually to drop. It sank until we got down to 34:6, but 
at no point during the climb did it go below that, 
and we sustained that minimum rate up the whole 
1 in 80 and 1 in 70 right up to the Summit tunnel. 
The subsequent descent from Honiton into Exeter was, 
as usual, very swiftly performed. The time for the 163 
miles from the Honiton pass to the Exeter stop was 15 
min. 24 sec.,and the whole run of 88 miles from Salisbury 
to the dead stop at Exeter was accomplished in 97 min. 
—one minute under booked time. 

Thus the entire inclusive journey from London to 
Exeter was completed in 3 h. 13 min. 24sec. As this 
included a stop of about 9} minutes at Salisbury, it will 
be seen that the actual running time from Waterloo to 
Exeter, without making any allowance either for the 
stopping and starting again at Salisbury or for the two 
permanent way delays, was3h.4 min. Deducting the 
loss of time occasioned by two re-laying slacks, the net 
time from London to Exeter was 3 h. 1 min., and if the 
customary allowance of three minutes for starting and 
stopping be made in respect of the Salisbury stop, and 
another minute for the extra long slowing into Salisbury, 
due to our being so much before the booked time, it will 
be observed that the absolute net running time from 
London to Exeter as it could and would have been made 
had there been no stop or delays was 2h.57 min. This, 
I think, may safely be accepted as a distinctly admirable 
achievement. 

Although the fresh acceleration terminated at Exeter, 
its effects continued to Plymouth. No attempt was 
made to expedite the running over Dartmoor, which 
already is astonishingly smart for such an exceptionally 
severe road. The fifteen minutes gained to Exeter were 
simply taken off all the stations beyond. The “flyer” 
is not supposed to stop at St. David’s, but on this occasion, 
as in some of my former experiences, the train was 
brought to a dead stand by signals just outside the station. 
Altogether we spent ten minutes from our entrance into 
Queen-street to our final exit from St. David’s, but the run 
of 57} miles thence to Devonport was made without any 
stop or check, and proved highly interesting. The engine 
employed on this occasion was one of the’newest of what 
Mr. Drummond terms his “ mixed traffic” type, designed 
by him to take their share of the same class of work 
as has hitherto been performed mostly by Mr. Adams’ 
6ft. coupled-in-front class, Nos. 527-556 and 597-656. On 
this occasion we had No. 847, which is in most respects 
a duplicate of Mr. Drummond’s express class, and has 
the same boiler, water-tube fire-box, leading four-wheel 
bogie, inside cylinders 18}in. by 26in., &c., but has 
5ft. Tin. coupled wheels, instead of 6ft. 7in.; this, of 
course, giving greater tractive power on the heavy grades. 
The load unfortunately was too light to allow the engine 
to put forth its full power, two eight-wheelers being 
taken off at Exeter, leaving: only. four of the same type, 





or approximately 100 tons, behind the terder. Still, the 
way in which the new engine tackled the tremendous 
gradients was most gratifying to note. After Yeoford 
the steep slopes of Dartmoor have to be climbed by a 
series of rises generally ranging between 1in70 and 1in 80, 
but culminating near the summit with about half a mile 
as steep as 1 in 58, The subsequent descent toward 
Plymouth is effected on similar gradients, excepting that 
there is no such steep bit as the 1 in 58 met with on the 
ascent from Yeoford. Even with so small a load, it was 
very creditable to maintain, as No. 347 did, a general 
speed ranging between 35 and 36 miles an hour, rarely 
going so low as 84, and only once dropping to 28 up the 
excessively steep bit of 1 in 58. After such a smart climb 
no special downhill speed was required to enable the 
train to keep its time to Devonport. It will illustrate 
the relative uniformity of the running, the good uphill 
work, and the moderation of the downhill spin, if I men- 
tion that the steep climb of 21 miles from Yeoford to 
Bridestowe was accomplished in 81 min. 2sec., while the 
descent of 253 miles from Bridestowe to Devonport occu- 
pied 31 min. 16sec. It is obvious that the latter length 
could easily have been covered in 25 min. or less, had 
this been desired. Indeed, on former occasions I have 
recorded speeds up to 77°4 miles with the 6ft. 7in. wheel 
engines on that section. But in this case there was no 
object in rushing down the banks, and, as it was, we ran 
all the downhill length with steam off and frequent 
touches of the brake, while, after a long slow in, we 
stopped at Devonport—the first Plymouth station—two 
minutes in advance of booked time, having accomplished 
the entire journey from London to Plymouth in” 
4h. 42 min., including 20 minutes dead stoppage by 
the way, without taking into account permanent way 
checks. It should be noted here that a manifest error is 
committed in the calculations of those who reckon the - 
London and South-Western Plymouth time to North 
Road instead of to Devonport. Devonport is essentially 
one of the five Plymouth stations—namely, Devonport, 
North Road, Mutley, Millbay, and Friary—and it is the 
first Plymouth station at which the London and South- 
Western stops on the way from London, just as Mutley 
is the first reached by the Great Western. If Great 
Western expresses stop at Mutley the Plymouth time, of 
course, is taken to that point, and not to North Road, 
and so on the same basis the London and South-Western 
time to Plymouth is manifestly that to the first station 
reached, Devonport, where the express running ends, the 
subsequent mile to North Road having no less than 
eight minutes allowed for its performance. In fact, from 
Devorport onward to the Friary the express becomes 
simply what on the Continent is termed an “omnibus” 
train. It is well to point this out, because in the official 
announcement made by the London and South-Western 
authorities the time to Plymouth has been given as 
4h. 52 min., that being the time to North Road, whereas 
in reality the London-Plymouth time by that route is 
4h. 44min., when taken to the first Plymouth stop, 
namely, at Devonport. I may just add for the benefit of 
those who do not know the locality that Plymouth con- 
sists of three districts, locally known as the three towns, 
Plymouth, Devonport, and Stonehouse, which, however, 
are as much a part of the same whole as are West- 
minster, Southwark, and Clerkenwell in relation to 
London. 

My return journey made by the corresponding up 
train on the following day deserves a few notes, although 
it was not quite so successful as the down trip, our 
final arrival in London being five minutes late. Practi- 
cally, however, it was little less meritorious from a 
locomotive view-point, the up train being stopped by 
signal outside Waterloo only one minute after the booked 
time of arrival, although the departure from Salisbury 
had been three minutes late. The engine on the first 
stage, namely, from Exeter to Salisbury, was No. 288, one 
of Mr. Drummond’s 6ft. Tin. coupled, practically of the 
same type as the others. The load, however, was 
increased by one eight-wheeler, making seven in all, and 
represented a total weight of about 175 tons behind the 
tender. This augmentation of the down journey load by 
15 per cent. was undoubtedly felt by the engine. But 
what constituted a more serious impediment was a strong 
side wind which blew continuously. These two conditions 
handicapped us a good deal in climbing the terribly 
severe banks with which we had to contend. In the 
circumstances, the engine did very creditably, our speed 
never falling below 37°5 miles an hour up the ascent to 
the Honiton tunnel, while up the final steep length after 
Sherborne, we maintained a general 34°6 miles an hour, 
and it was only for a single quarter-mile that we got so 
low as 33. Nevertheless, in spite of some very swift 
downhill running, during which the steadiness of the 
South-Western coaches was particularly noteworthy, we 
lost three minutes on the whole run, taking 101 instead 
of 98 minutes from Exeter to Salisbury, and consequently 
reaching the latter station three minutes late. 

At this point, No. 311, the same engine that performed 
the first stage from London on the down journey, came 
on, but for some reason did not make at all a good 
beginning. After leaving Salisbury, a five-mile bank, 
mostly at 1 in 165, has to be faced by the engine. On this 
length time was unmistakably lost, the 54 miles from the 
Salisbury start to passing Porton occupying no less than 
9 min. 50 sec. After overcoming this adverse factor, we 
made good progress, and up the subsequent 3} miles at 
1 in 178 near Whitchurch we were never doing less than 
52 miles an hour. Still we had dropped nearly a couple 
of minutes by the time Basingstoke was passed. Thence- 
forward the running was very and steady. We 
passed Woking in 22 min. 1- Basingstoke, Sur- 
biton in 11 min. 21 sec. from’Woking; Vauxhall in 11 min. 
58sec. from Surbiton, and, had nd check been encountered, _ 
we should easily have been at“Waterloo only 2 to 24 ° 
minutés behind time. Unfortunately, however, as I have 
said, we were brought to a dead Stand by signal outside | 
the London terminus, remaining at a stand for more than 


a minute, so that consequently we did not get in finally °. 
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until five minutes after our booked time. Still, even so, 
the running had been on the whole very good, distinctly 
superior to anything before done on that service. The 
entire start-to-stop time from Salisbury to the signal stop 
outside Waterloo was 89} minutes for the 83} miles, and 
the 46} miles from passing Basingstoke to passing 
Vauxhall were run in 45 min. 15 sec. exactly. The loss 
of time in each of the two stages in climbing banks was 
unquestionably due to the retarding effect of the strong 
side wind. 

It may be interesting to add a brief note of the return 
journey between Plymouth and Exeter. In this case we 
had a 6ft. 7in. coupled engine, No. 293, of the same class 
as No. 288. The load was one coach heavier than on the 
down journey, consisting of five eight-wheelers, but our 
time for the 57} miles from Devonport to Exeter—St. 
David’s—was only 74 min. 22 sec. start to stop, and our 
speed up the Dartmoor ascending grades never fell to 
30 miles an hour, 33 to 34 being as a rule steadily main- 
tained up the grades of lin 70 to 1 in 80. For only 1} 
mile, near Bridestowe, did the rate go so low as 30°4 
miles an hour. To run 57} miles over such a road in 
little over seventy-four minutes—even though the load 
was only about 125 tons behind the tender—was unmis- 
takably creditable work. I may mention that Mr. 
Drummond is building a new class of engine for this 
particular service. I do not say a new type, because it is 
virtually the standard express type, only with slightly 
smaller wheels, 6ft. lin. instead of 6ft. Tin., larger 
cylinders—19 by 26—and considerably larger boiler. 
Some of these will be ready for the present season’s 
traffic, and ought to give a good account of themselves. 








THE WAR CONDITIONS TRIAL OF THE 
EUROPA AND SPARTIATE. 


(From a Correspondent.) 


Last week the Hyacinth-Minerva Blue-book was on 
the tapis. Now that matter is eclipsed by the extraor- 
dinary performances of the Spartiate and Europa, more 
particularly the latter. That these trials have rehabili- 
tated the Belleville boiler is roundly asserted by that by 
no means inconsiderable party amongst the naval 
engineers which professes itself perfectly satisfied with 
the condemned boiler. 

These two Belleville cruisers, they point out, “ have 
each made a 20,000-mile trip, the second half of which 
was done under trying war conditions in the tropics and 
against adverse weather. The ships are now lying in 
Portsmouth Harbour, with no defect worth mentioning. 
No other boilers have ever done anything like this.” 

There is no getting away from this fact. 
may do it, but none so far have been so tested. Indeed, 
till this trial was made, no real “war tests” have been 
attempted. The Boiler Committee’s exhaustive trials 
have been rather of a scientific nature than a rough-and- 
ready war test; and it is not impossible that now and 
again the scientific aspect of the question has come 
unduly to the fore. This has perhaps been most 
—— in the matter of water consumption ; but of this 
ater. 

The Spartiate and Europa are usually spoken of as 
sister ships. This is incorrect, for the Europa is an 
earlier and inferior example of the Diadem class, to 
which both vessels nominally belong. Her designed horse- 
power is 16,500 and 20°25 knots her speed, against 18,000 
horse-power and 20°75 knots in the Spartiate. The 
Spartiate has Bellevilles of the usual type; the Europa 
boilers are identical almost with those of the Powerful and 
Terrible, though economisers were added as an after- 
thought. She was engined by Clydebank; the Spartiate 
has Maudslay engines. These last are particularly liked 
in the British Navy, especially in Belleville ships, though 
in the case of the Spartiate endless trouble was some 
while ago experienced in the engine-room before she 
could get through her trials. Her boilers, it should, 
however, be noted, never gave any trouble. She was 
reported in the daily Press as having been re-tubed, but 
this we find is incorrect. It wasthe condensers that were 
“ doctored "—to use the phrase that Sir William Allan has 
recently made classic in another direction. 

The Europa is—or was—the ship at which Sir William 
Allan used to launch his special thunderbolts. According 
to Sir William, she was known in the Navy as “ H.M.S. 
Hell,” on account of the tremendous heat below. The 
present Europa, however, is hardly the same ship in 
many ways, for her boilers were almost entirely re-tubed 
after that famous voyage which, more than any other, 
led to the doom of Bellevilles. It is certainly the irony 
of fate that this very vessel should now have done so 
much to revoke that doom! But a still more extra- 
ordinary fact is behind it. The Europa, after her refit, 
was examined by the Boiler Committee, and pronounced 
incapable of making the voyage to China and back. 
A Special Committee, however, gave a somewhat different 
verdict, and so the ship got sent. It can hardly be said, 
however, that many expected to see her return—except 
in tow. In the betting on the event—for there were 
innumerable bets exchanged—it was two to one against 
the Spartiate, it averaged ten to one against the Europa! 
The Boiler Committee appears to have washed its hands 
of the affair altogether—the programme having been 
arranged by the Controller of the Navy, Admiral W. H. 
May. The general idea was as follows:—‘ The two 
ships have been in commission for some little while. 
War suddenly breaks out, and before any repairs can be 
effected, they are in active service, cruising and ‘chasing. 
Can they in those conditions steam 10,000 miles, touching 
harbour only to coal?” Of the excellence and wisdom 
of such a test there can be no quest‘on; and, the type 
of boiler having already been condemned as “ unsuitable 
for the British Navy,” the chances of breakdowns could 
be cheerfully faced. The general idea was not, however, 
exactly followed, for, economy supervening, the ships 
were used as transports, and shipped fresh crews at Hong 
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Kong, which was manifestly a handicap to some extent. 
Otherwise the scheme was carried through. 

The first part was accounted for by the voyage out. 
This the Spartiate did at an average of 13 knots, burning 
2600 tons of coal. The Europa did her 10,000 miles at 
a mean of 10°75 knots, and burned 3600 tons. The dest 
cylindrical record is that of the Blenheim—4000 tons, 
and this used to be regarded as very good. 

The following are the details of the engine-room com- 
plements for the voyage out. In the Spartiate the chief 
engineer, Engineer Lieutenant Gaudin, is, of course, the 
most experienced Belleville officer in the service. His 
reputation to a great extent was at stake. The senior 
engineer was also fairly experienced in Bellevilles; three 
engineer sub-lieutenants had had some Belleville train- 
ing; another had never seen them before. Neither had 
the three artificer engineers. Of the E.R.A.’s, four were 
experienced, half the remainder are entered as knowing 
something about them, the other half were absolutely 
raw to water-tube boilers. Seventy-five per cent. of the 
chief stokers were experienced men, and half the stokers 
slightly experienced. The other half were raw hands to 
stoking of any sort. 

In the Europa the chief had had two years’ experience 
in the Hyacinth, the senior engineer had done six months 
in the Arrogant, and the Navy List shows one A.E. with 
a year in the Andromeda—a successful Belleville ship. 
One artificer engineer, two chief stokers, and 20 per cent. 
of the stokers were experienced. All the E.R.A.'s had 
little, if any, Belleville training ; 20 per cent. of the chief 
stokers had some little experience. Twenty-five per cent. 
of the stokers were the raw second-class variety. All 
told, therefore, she was a pretty raw ship. At Hong Kong 
the Spartiate kept forty stokers, three chief stokers, and 
five E.R.A.’s. These, with six leading stokers, were per- 
manent staff. About 80 per cent. of the new men came 
from the Ocean, and so had three years’ experience. The 
Europa took the leavings of the Ocean—thirty stokers 
—and drew the rest of her men from the small ships of 
the station, including men from the Rosario. She got 
no experienced petty officers at all, and again had an 
indifferent lot of ratings in the matter of tra‘ning. 

The ships left at once for home. Both did the same 
programme, except that the Spartiate had to abandon 
one trial on account of a hot bearing in the crank head. 
Speed was continually changed. The special runs 
included three 8-hour full power runs, a 54-hour 3} power 
~-which averaged 18 knots—a 32-hour at the same, and 
a + from Gibraltar to Devonport, against a head wind, 
force 6—7. In this the Spartiate logged 18 knots and 
the Europa 17°6. Each had about *5 knot better “engine 
speed ’—the weather cut them down. 

The average coal consumption in the Europa was 1°91, 
which is close to the fancy trial records. Though the 
cruise was mostly in the tropics, no single stoker fainted 
on 20,000 miles in either ships. Six deck hands fainted 
in the Europa’s bunkers, but soon came round. None 
fainted in the Spartiate. 

At high speeds about a hundred deck hands went below 
to the bunkers. The Spartiate consumed 6 tons of water 
per 1000 indicated horse-power per 24 hours—the Europa 
about 5} tons. Both ships easily made all the water that 
they required—a point of far more importance than the 
figure the consumption stands at. In the Europa one 
condenser leaked for a little while. The Spartiate had 
the hot bearing already mentioned, and one or two leaky 
joints, but she is without a single defect of consequence. 
The Europa had no trouble with either engines or 
boilers, and has no defects at all. 

The total coal consumptions for all purposes during 
the 10,000 mile return journey were :—Spartiate, 4500 
tons; Europa, 5600 tons. 

It will be noted that the Spartiate’s consumption is 
the better of the two, both on the easy voyage out and 
the hard one home. This, however, is in keeping with 
the first trials, on which the Spartiate was 25 per cent. 
better than the Europa. On this trip her superiority 
was 19 per cent. only, so the Europa did somewhat 
better with her own crew than in the contractors’ trials, 
which few ever look to see repeated. 








ELECTRIC STATIONS AND THE FACTORIES 
ACT. 


Last year all electric generating stations, with their 
adjuncts, were brought under the operations of the Fac- 
tory and Workshop Act of 1901. Mr. G. Scott Ram was 
appointed, under the Chief Inspector of Factories, Mr. 
Arthur Whitelegge, as Electrical Inspector, and his 
report, dated February of this year, has just made its 
appearance in the annual report of the Chief Inspector. 
It covers a period of eight months to the end of last year, 
and, considering the shortness of the time, gives details 
of an amount of work done that is highly satisfactory. 
Moreover, the impression left on the mind after reading 
the report is that Mr. Ram has carried out his duties with 
zealand acumen, tempered with toleration. Itisareport 
which carries weight. Mr. Ram visited 61 generating 
stations and 68 sub-stations belonging to supply under- 
takings, 30 generating stations belonging to railway and 
dock companies, besides other electrical works and instal- 
lations of electrical power. In addition, 67 other visits 
were paid in connection with his official work. During 
his inspections Mr. Ram paid special attenticn to the pre- 
cautions taken to prevent accidents, advised the provision 
of additional safeguards where he considered them neces- 
sary, and strove to ascertain whether the recommenda- 
tions drawn up in 1897 by the Dangerous Trades Com- 
mittee in respect of high-pressure electrical generating 
stations are now applicable, having regard to the 
advance in electrical science since that date. It is, of 
course, a matter of common knowledge that electrical 
generating stations have multiplied largely during the 
last few years. It is also generally known that the ten- 
dency of the present day is towards the use of higher 





voltages. Especially is this the case in the large central 
supply stations which purpose delivering electricity over 
a wide area. Hence Mr. Ram’s desire to obtain accurate 
information in this particular portion of his subject. By 
no means the least useful or interesting section of the 
report is a list of conditions—often met with—which have 
been the cause of accidents, or which offer unnecessary 
risk in electrical stations. Had the report contained 
nothing else, it would still have been of great value. 

It would, of course, be impossible for us to give in 
detail here the whole of the matters dealt with in the 
report. A summary of them even would require more 
space than we can afford. We can only, and that briefly, 
indicate some of the directions in which the investigations 
were carried. It would appear that working on live low- 
tension switchboards was the cause of the majority of the 
accidents met with. To those who have acquaintance 
with switchboards it is a matter of no surprise that some 
should meet with condemnation. In later instances, be 
it said, matters have been much improved; but who 
having to do with such matters does not know the 
switchboard, placed too near the wall, badly-lighted at 
the back, and with masses of wires taken here and there 
apparently without rhyme or reason? ‘Then, too, Mr. 
Ram falls foul of those who, to save a few pounds, put in 
the cheapest goods, regardless of their fitness or their 
worth, not caring either whether they are safe to work 
with or not. It does not show foresight does this close- 
fistedness. It is frequently the dearest course in the end. 
We should say, from his remarks, that Mr. Ram has had 
no sympathy with such people, and has enforced to the 
uttermost his stipulations for safety, Probably the cost 
of the alterations necessary much exceeded the amount 
originally saved. It is pointed out that there are a 
number of firms in this country who would, and do, make 
a — of putting the safety of appliances installed before 
other considerations. Such firms, however, cannot pos- 
sibly compete in price with others who, because they do 
their work in less perfect style, can do it more cheaply. 
Small, cramped, underground sub-stations are condemned 
in strong terms. In some cases that we know of the 
strongest terms would not be too forcible. We are glad 
to say, however, that in works of later date arrangements 
are much better than they were in early stations. There 
certainly appears to be a desire to make appliances as 
safe as possible ; but, not unnaturally, greater care has 
been taken with high potentials than with low. In the 
report, however, it is made perfectly manifest that 
pressures of, say, from 200 to 250 volts, which hitherto 
have been considered safe, may, under some circum- 
stances, be quite the reverse. 

Stress is laid on the great diversity of machinery 
employed and on the difficulty of making hard-and-fast 
rules for safety which will be applicable to all cases. 
The divergence is all the more marked in some places 
in that, erected side by side with plant of British manu- 
facture, are machines of foreign construction, many of 
them worked out on methods entirely distinct from 
those obtaining in this country. In over 90 per cent. of 
the works visited it was necessary to make recom- 
mendations on some point or other. The number of 
accidents reported by supply undertakings during the 
period under consideration, as occurring from electrical 
causes, was thirty. Of these five were fatal. It is 
thought that the total number by no means represents 
all the accidents which occurred, since many resident 
engineers appeared to be ignorant of the provisions of 
the Act in this direction. The greater number of 
reported accidents occurred, as we have said, to men 
working on live low-tension switchboards. In these 
cases it was burning and not shock which caused 
injury. There were, however, other accidents, such as 
“working on live switch pillar in street,” “ switching off 
circuit at street pillar,” “shock and fall at arc lamp.” 
Accidents such as these never ought to have occurred. 
A curious fact is that the majority of the accidents 
have been with voltages of 500 and under. Two fatali- 
ties, of recent occurrence, have been caused by shock 
“to earth” on a 250 two-phase system. But two 
accidents out of a list of fifteen—-only a portion of 
which number appears to have come officially under the 
notice of the Factory Department—were caused by 
voltages over 500, viz., one of 700 and one of 2000 
volts. 

Without doubt, the bringing of electrical generating 
stations under the supervision of the Factory Inspectors 
is likely to produce good results. Unhappily, as those 
who use net have to do with machinery of ali classes 
know, and only too well, accidents seem to be inevitable. 
It is, apparently, beyond human ingenuity to devise 
means of robbing heavy weights moving—sometimes at 
high velocities—of their dangers, and of making workmen 
appreciate them. In the same way, there is risk in the 
production and distribution of electrical energy, though 
with proper precautions this risk may be reduced to 
practically nothing. This point would appear to be 
brought out by the fact that there was only one fatality 
reported as being caused by as high a voltage as 2000. 
It is quite possible to imagine that the immunity from 
accidents enjoyed by workers with machinery and 
appliances producing and distributing current at this 
high voltage is on account of extra precautions taken 
because the voltage was so high. It is also due, no 
doubt, to the fact that the workers themselves are more 
careful with high voltages. The results, at any rate, 

oint to the fact that sufficient care is not taken with 
ice-tansion apparatus, particularly with low-tension 
switchboards. It is probably no exaggeration to say 
that there are hundreds of low-tension switchboards 
with bare bus-bars back and front. These are safe 
enough if no one connects a positive and negative bar 
accidentally by means, say, of a spanner or a piece of 
wire. Accidents such as these, no doubt, caused the 
twelve non-fatal and one fatal cases of burns “ when at 
work on ‘live’ switchboards.” At any rate, it would 
be perfectly easy to tape the bars, and in this way 
greatly reduce, if not do away with, the chance of this 
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class of accidents. The backs of some switchboards 
we have seen are nothing but a disgrace, whereas 
practically no extra expense would have made them 
neat, roomy, and safe. It is, we consider, a matter for 
wonder not that accidents have occurred, but that they 
have been so few; whereas a little extra care in con- 
struction and working, a little less mistaken parsimony 
in some cases, would render accidents from electric 
shock or short-circuit non-existent, or at any rate ex- 
tremely rare. 


THE INSTITUTION OF CIVIL ENGINEERS: 


ENGINEERING CONFERENCE, 1903, 
SECTION VI. 

In our last issue want of space prevented our conclud- 
ing the report on the meetings of Sections VI. and VII. 
on Friday, the third and last day of the recent Engineering 
Conference. In Section VI., which met in the big hall at 
the Institution of Mechanical Engineers, there were 
three papers. The first of these was by Dr. Percy Frank- 
land, and was entitled 

‘“* BACTERIAL TREATMENT OF WATER AND SEWAGE 
up TO Dare.” 


That the purification of sewage invariably depends upon the 
agency of micro-organisms, either in a state of nature or under 
domestication, has been so generally recognised for some years 
vast that a large amount of valuable experience bearing on 
facterial treatment bas now been gained by many persons working 
in different places and under different conditions. The present 
Engineering Conference would appear to be a fitting opportunity 
for the interchange of views on this important subject, as well as 
for a discussion of the conclusions which have so far been arrived 
at by the Commissioners appointed to inquire into the “ treating 
and disposing of sewage.” 

Perhaps the purposes of our Conference will be best served by 
my enumerating the several points on which it appears to be most 
desirable that the views of those who have had practical experience 
should be elicited. In this manner it is to be anticipated that 
diffuseness in discussion will be avoided, and that there should be 
a prospect of some tangible good resulting from our labours. 

(1) Under what circumstances are the older methods of bacterial 
purification on land—irrigation and intermittent downward filtra- 
tion—to be preferred to the more modern methods of bacterial 
purification without land! This requires the most careful con- 
sideration from the point of view of (a) efficiency, (4) cost. Under 
this heading we may appropriately discuss the much vexed question 
as to the necessity of supplementing the modern bacterial methods 
by land treatment, ‘The possible contamination of subsoil water, 
as well as other sources of danger or nuisance, arising from sewage 
works of different kinds should also be considered. 

(2) What are the relative merits of the different methods of 
preliminary treatment! Under this heading information is sought 
for as to the value of chemical precipitation and septic tank treat- 
ment respectively. It is particularly desirable that evidence 
should be obtained as to what is actually accomplished in the 
septic tank ; thus as to whether the advantages of the tank go 
beyond subsidence, as the quality of the sewage, and 
liquefying more or less of the organic sludge, or whether even the 
dissolved matters in the sewage are so influenced as to be more 
effectively dealt with afterwards in the bacterial beds, 

A very important matter for consideration, also, is the propor- 
tion which the tank capacity should bear to the daily flow of 
sewage. The question of open versus closed tanks will also arise. 
The possible advantages of chemical treatment prior to admission 
of the sewage on to bacteria beds must not be lost sight of. We 
have also to consider whether in the septic or anatrobic treatment 
any substantial advantage is gained by the employment of contact 
materials, 

(3) Contact bede.—Perhaps the greatest variety of questions must 
arise with regard to this portion of the modern sewage works. 
Some of the most important points for consideration appear to me 
to be :—(a) Cost of construction, necessary and unnecessary. ()) 
Single, double, and multiple contact. Modes of operation, with 
special refererc2 to the periods of work and rest assigned to the 
beds. Most adyantageous depth of beds. (c) The mechanism of 
the purification prccess taking place in contact beds, (d) Con- 
tinuous contact beds, (e) Distribution of sewage on contact beds. 
(f) Materials suitable for contact beds; capacity ; cleaning and 
ew of beds. (g) Volume of sewage dealt with per acre of 

3a8. 

(4) Hffuent.—In connection with the effluent we shall have to 
consider the efficiency of the purification which can be obtained by 
different modes of bacterial treatment. By what standards is the 
purity of an effluent to be judged! In this connection it is of 
great importance that a clear understanding should be arrived at 
as to what the real object of sewage purification is and as to how 
this purification should be controlled. 

The purity of the effluent must be considered also with reference 
to the stream or other body of water into which it is to be dis- 
charged. The relative importance of chemical and bacteriological 
standards also must be fully discussed, as these are at the present 
time a fertile source of confusion and misunderstanding. In this 
matter of purification and standards, atove all the practical and 
academic aspects must be carefully distinguished. ‘The sterilisa- 
tion of effluents should also receive consideration. In discussing 
the efficiency of purification I would emphasise the absolute 
necessity of being able to compare the chemical and bacteriological 
data for one and the same sewage before and after purification, 
and that such data for the effluent alone are of little or no value, 
Satisfactory comparisons of this kind in the case of land treatment 
are rarely available, in consequence of frequent complications 
arising through admixture of subsoil water. 

(5) Storm water.—As is well known, the systematic purification 
of —- is complicated by the enormous variation in the amount 
of liquid which has to be treated, and the practical impossibility 
of submitting to the same processes of purification those vast 
volumes of water which are carried by the sewers during heavy 
rainfall. This practical factor, of very great importance, is one 
which is so often lost sight of by those who approach the subject 
of sewage purification with preconceived ideas, gained exclusively 
from the perusal of scientific literature and from observations 
made in the laboratory. If the object of sewage purification is 
to minimise the pollution of our streams and to reduce the dangers 
and nuisance arising from such contamination, it is obviously of 
the first necessity to arrive at some conclusion as to what dilution 
of the sewage shall be regarded as warranting a relaxation, or even 
abandonment, of the regular purification processes. The impossi- 
bility of avoiding these irregularities will also have to be taken 
into account in a consideration of what are reasonable and what 
unreasonable standards of purity in the operation of a sewage 
works, even under normal conditions, 

(6) Trade effuents.—The purification of sewage is frequently 
complicated by the admixture of considerable volumes of the 
refuse from manufacturing operations. It is probable that in 
many cases the difficulties attending the purification of such 
materials have been greatly and purposely exaggerated ; but, on 
the other hand, there undoubtedly are certain waste products 
which, ll hago in sufficient proportion, add most seriously to 
the difficulties of sewage purification. As this matter forms the 
principal subject of the third report of the Sewage Disposal Com- 
missioners, it may conveniently be discussed in connection with 
the views expressed therein. The subject is a many-sided one, 
and the portion of it with which we might most appropriately con- 











cern ourselves is the collection of information from those who 
have had practical experience as to the conditions under which 
difficulties do and do not arise in the treatment of trade effluents 
of various kinds, 

(7) Bacterial sewage works at present in operation.—It is so 
frequently asserted—generally, it is true—by interested parties, 
that the bacterial methods of sewage purification are still in a 
purely experimental! stage, that it would be well if, in the course 
of our Conference, we could place on record the number and 
magnitude of such works as are now in actual operation and of 
those which are under construction. 


This paper, as will be seen, was most carefully prepared, 
and merited the fullest discussion. Many of the points 
raised, however, were not touched upon, and though some 
of the highest authorities were present, yet others who 
could have added great weight to the discussion were 
absent. 

After a few words from Mr. Charles Hawksley—who 
commenced the discussion—descriptive of his experience 
of the sewage works at Saltley, Mr. Baldwin Latham 
compared the results obtained with contact beds with 
those given with continuous filters. | He himself, in 
common with a number of others, had found that the 
continuous filter gave the better result. Especially is 
this the case when considered from the point of view of 
destruction of bacteria. He then went on to deal with 
the question of the amount of provision which had to be 
made at sewage works to cope with storm water. 
Averaged over the whole year, the storm water did not 
form half the actual volume of the sewage treated. But, 
of course, rainfall had to be allowed for, and this 
necessitated the sewers and tanks being made large 
enough to take perhaps six times the dry-weather flow. 
He advocated large storage capacity, with a consequent 
reduction in the size of the filter beds. Further, he was 
opposed to beds of large size. He was of opinion that 
the standard set up by the Local Government Board as 
to the amount of nitrates which must be insisted on for 
an effluent was unnecessarily high, and would be reached 
by but few beds. Mr. Latham then went on to describe 
the beds at Friern Barnet, which have been at work for 
seventeen years. He added that if suitable land could be 
bought for, say, £40 per acre, all sewage ought to be 
treated on land. 

Dr. Rideal, the next speaker, complained that the Local 
Government Board were not inclined to follow out in their 
entirety the recommendations of the Royal Commission, 
as set out in their first interim report. The Local Govern- 
ment Board still insisted, generally, on land treatment. 
Given suitable arrangements, artificial treatment, provided 
it was properly carried out, gave results which were quite 
equal to those produced by land. Moreover, with Jand 
treatment there was always the danger of polluting the 
subsoil water. Dr. Rideal then went on to discuss the 
relative advantages of closed and open septic tanks, and 
pointed out that possibly the gases evolved from the 
sewage in closed tanks might be made use of. This had, 
of course, actually been done in more than one place. 
He was of opinion that, under suitable conditions, 
streaming filters were more effective than contact beds. 

Mr. James Lemon, who followed Dr. Rideal, said that 
in his experience intermittent filtration gave better results 
than contact beds, the efiluent from which was not 
subsequently passed over land. As to septic tanks, he 
had not found that better results had been obtained in 
cases where they were filled with coke or some such 
substance. Moreover, such a course was open to several 
objections. He thought that 3ft. 6in. was a suitable 
depth for streaming filters. For these he thought the 
best material to use was gasworks clinker. As to burnt 
ballast, unless it was exceptionally well burnt, there was 
always a chance of its becoming soft and clayey. The 
maximum quantity which could be passed usefully 
through filters was 30,000 gallons per acre per day. Mr. 
Lemon also stated that he thought that, where eftluents 
were to be delivered into an already polluted stream, the 
Local Government Board should accept effluents of a 
less pure quality than those insisted on for unsullied 
streams. 

Mr. Dibdin urged that land treatment after all was 
only bacterial treatment. With some beds, however, 
greater quantities could be treated ona given area in a 
given time than on land. It was frequently beneficial to 
add treatment in septic tanks before sending the sewage 
on to the filters. Some streaming filters were objection- 
able on account of their smell, and at Carshalton relief 
had been found by covering the beds with peat moss 
carried on wire network. If the arrangements were 
carried out properly, and the sewage streamed over the 
beds by suitable apparatus, there was no necessity for 
preliminary treatment in tanks. 

Mr. George Chatterton remarked that anyone judging 
by the paper and discussion might imagine that bacterial 
methods always did their work well. As a fact, they did 
not, and he challenged anyone to bring before the meet- 
ing a case where 500,000 gallons a day had been treated 
satisfactorily. He, however, was in favour of preliminary 
chemical treatment, followed by application to contact 
beds. In one case he knew of where, after chemical 
treatment, part of the sewage was passed through con- 
tact beds and the remainder over land, better results 
were obtained in the former case. Mr. Dibdin then 
remarked Mr. Chatterton’s challenge was not fair, since 
bacterial treatment, being new, the tendency was naturally 
to begin with the smaller places. 

After some remarks by Lieut.-Colonel Jones, V.C., and 
Mr. Martin, Dr. Frankland, in his reply, said that 
evidently the feeling of the meeting was that good results 
could be obtained with bacterial treatment. Some people 
still felt—whatever they might say—that land treatment 
gave better results: but, as a fact, this was not the case. 
Artificial treatment gave eftluents which land treatment 
could not exceed in purity. 

The next paper taken was that by Mr. C. W. Darley 
on 

“Sream TURBINE-DRIVEN CENTRIFUGAL PuMPs FOR 

Hiex Lirts.” 
During the recent prolonged drought in New South Wales—now 





happily at an end—Prospect Reservoir, the capacity of which 
when full is 12,000 million gallons, and upon which Sydney 
depends for its water supply storage, became almost depleted, 
and a scheme had to be devised to supplement the supply by 
bringing water from the Nepean River, some fourteen miles away, 
which necessitated a lift of 240ft., including friction head. 

The Department of Public Works cabled to England for two sets 
of pumps to raise 74 million gallons a day as a temporary measure, 
both sets to be suitable for moving subsequently on to permanent 
work elsewhere when this tempo call ceased. The require- 
ments demanded were as follows :—The first set to be capable of 
raising 44 million gallons per day 240ft. on temporary work, and 
eventually 14 million gallons per day 700ft. on permanent work. 
The second set to raise 34 million gallons per day 240ft. on tem- 
porary work, and eventually 10 million gallons per day 80ft. on 
permanent work. 

It was clear that no ordinary form of reciprocating pumps 
would be equal to such a range of duty, and therefore it was 
decided to adopt centrifugal pumps in sets of three, and capable 
of being run in series or in parallel, the quantities and heights in 
each case adapting themselves to this system. 

Three well-known firms were asked to tender, and eventually 
the offer submitted by Messrs. C. A. Parsons and Co,, of 
Newcastle-on-Tyne, was accepted. It will be sufficient to describe 
and give the tests of the first and larger set. 

This set consists of a Parsons compound steam turbine of standard 
250-kilowatt pattern, direct-coupled to three special high-lift centri- 
fugal pumps. It is bladed to suit the conditions of condensing. 
A surface condenser and air pumps are placed below the 
turbine. The latter are driven by vertical spear-rods connected 
by cranks and worm-wheel gearing to the turbine shaft. The 
gearing is proportioned so as to drive the air pumps at one-thirty- 
fifth of the speed of the main shaft. There are two air pumps 
of the Parsons compound type. Circulating water for the condenser 
is obtained from the main suction pipe, a simple butterfly valve 
being placed in the suction main between the branches to and 
from the condenser; the main can thus be throttled so as to divert 
the required quantity of water through the condenser. An oil 
pump, driven by a small rocker lever from the air pump motion, 
draws oil from a collecting tank and forces it through pipes to the 
various bearings under a pressure of 5lb. to 6 lb. per square 
inch. The exhaust-end foot of the turbine rests on the end of the 
steel girder bed-plate which carries the three pumps. The steam 
turbine shaft and the three pump shafts are all independent, each 
being mounted on its own pair of bearings, and provided with 
claw-type flexible couplings. The centrifugal pumps are pro- 
bably the most interesting feature of the plant. Each pump is 
designed to deliver 14 million gallons of water per twenty-four 
hours against a head of 240ft., when running at a speed of 3300 
revolutions per minute. The pump consists of a central double- 
sided runner, or impeller, running in a closely-fitting bushed 
casing. The water, entering the pump at the bottom, is divided 
into two portions, which pass up the two sides and enter the 
runner through bell-mouthed passages. At each side of the runner 
there is a pair of small propellers, which assist the flow into the 
central runner. The shaft which carries the pump runner is 
3jin. in diameter, and is provided with special ring-and- 
groove glands, which serve, in the case of suction pumps, to keep 
air out, and in the case of pressure pumps, to keep the water in. 
The play of the shaft endwise is limited by a thrust bearing. The 
water, in leaking out, has to force its way through a series of 
minute annular spaces, and in doing so it loses most of its pressure 
and its ability to leak. Any water which gets past the first series 
of grooves is tapped off into a pocket and returned to the pump. 
When used as suction pumps, the outer pocket of each gland is 
connected by a small pipe to a low-pressure water service, so that 
water may leak into the pump instead ofair. There is no packing 
material used in the glands, and, as the shaft is not in runni 
contact with them, they are not liable to the slightest amount o' 
wear. Small }in. valves are provided to enable the supply of 
water to the suction glands to be regulated to the right amount. 

During the official trials there was not the slightest trace of 
water to be seen at the glands. The inlet pipe of each pump is 
llin. in diameter, and the outlet from the volute is 10in. in 
diameter. A short radial diffuser chamber is provided at the 
periphery of the runner, and the volute is proportioned in the 
usual way. 

Access to the pump shafts and runners is easily obtained by 
simply lifting the top half of the pump body, when the shaft 
couplings can be freed and the shaft lifted out by two men. It is 
thus an easy matter, in the case of any accident to the runner, to 
take it out, shaft and all, and replace it by a spare one. All the 
shafts are interchangeable, and a shaft can be changed and the 
engine re-started quite easily within about half an hour. The 
pump runners and propellers are made of a bronze alloy of Messrs. 
Persons’ own make, which has been found especially suitable for 
use with high-velocity water. 

All the bearings in the engine are of the tubular oil cushioning 
type, similar to those employed in steam turbines. They consist 
of a central bush, which forms the bearing, surrounded by three 
concentric perforated tubes with just a suspicion of play between 
them. The oil finds its way between these tubes, forming an 
elastic cushion and ensuring the steady running of the shaft, 
while at the same time allowing it sufficient lateral play to enable 
it to rotate about its own gravitational centre. The claw couplings 
between each pair of shafts are also sufficiently slack to allow each 
of the shafts to rotate freely on its own centre without disturbing 
or setting up vibration in the others. 

The author considered it desirable to call in an independent 
engineer to corduct the tests, and accordingly Mr. Jobn Goodman, 
M. Inst. C.E., Professor of Engineering, Yorkshire College, was 
asked to undertake this duty, and the remainder of the paper is 
devoted to his report, A few of the figures are given below. 


The Results of the Tests. 
The results guaranteed by the makers were :— 


Quantity of water delivered per day of 24 hours in millions | 1:5 
Ct ee A er ee a ae Pee en 

Total lift or headin feet .. .. 700 

Speed, revolutions per minute eae 2000 to 2400 

Steam pressure, Ib. per squareirch .. .. ia ox Ca 150 

Steam consumption per water horse-powe oe . 87 


Mr. Deacon, who had taken Sir Alexander Binnie’s 
place as chairman, drew attention to the changes taking 
place in pumping machinery, and instancing, on the one 
hand, slow speed—-six to eight revolutions per minute— 
Cornish engines, and on the other the centrifugal pump of 
3800 revolutions per minute which the author had 
described. The high piston speed pump was, he said, 
coming much more into use, and was not giving so much 
trouble as had been expected. High-lift centrifugal 
pumps were most uncommon in this country, though 
they had been constructed in some numbers abroad. It 
was therefore all the more interesting that the pump 
under discussion should have been designed and con- 
structed in England. 

Mr. Walter Hunter explained that he remembered 
having seen some twenty-five or thirty years ago a 
set of centrifugal pumps arranged in series to pump to a 
considerable height. The experiment did not, however, 
appear to have been repeated. He disagreed with Mr. 
Deacon, who had said that higher speed reciprocating 
pumps were working well. He himself had tried a set of 
high-speed Riedler pumps, with a 4ft. stroke, and running 
at 60 revolutions a minute. These had eventually 
knocked themselves to pieces, and he altered them so 
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that they could run more easily. At the Kew pumping 
station there was a Cornish engine fifty years old, which 
was only about 10 per cent. less efficient than the latest 
pattern triple-expansion Worthington pumping engines at 
Hampton, though it must be said that in the latter case 
more expensive coal had to be used for the boilers. 

Mr. Druitt Halpin instanced two Sulzer high-speed 
centrifugal pumps which were used in series to pump 
out a Spanish mine 1500ft. deep. They were electrically 
driven, and had a combined efficiency of 76 per cent. 
Mr. Halpin also suggested the use of either portable or 
fixed electrically-driven centrifugals for taking the place 
of fire-engines. 

Mr. Stoney drew attention to the necessity of so 
designing high-speed centrifugal pumps as to do away 
with cavitation. Properly designed pumps did not lose 
in efficiency from this cause even if the suction left was 
as much as 11 ft. 

Mr. Carnegie said that a 5 horse-power electrically- 
driven centrifugal pump was at the present time being 
tested in London. It was constructed to pump 50 gallons 
a minute at 100 lb. per square inch. He thought that a | 
combined efficiency of 76 per cent. was much over the | 
mark. With a Sulzer pump of 60 per cent., and a motor of, | 
say, 95 per cent., the combined efticiency would be 54 per | 
cent., and Sulzer’s only claimed 60 per cent. efficiency | 
for their pump. Mr. Carnegie further pointed out the | 
advantage of steam turbines in colliery shafts, the loss | 
being minimised by slightly superheating the steam at | 
the surface. 

After a few words from Mr. Ashton Hill, and some 
i remarks from Mr. Deacon, Mr. Darley briefly 
replied. 

The next paper was by Mr. Percy Griffiths on 

“THE Raisinc oF WATER BY CoMPRESSED AIR.” 

Among the many mechanical expedients known to engineers at 
the present time there are very few that have come into common 
use more rapidly than the ap lication of compressed air to the 
raising of water from wells an rings. In this case, however, as 
in many others, we find that the practical application of a system 
has far preceded the appreciation and understanding of the natural 
laws by which it is governed, with the inevitable result that, on 
the one hand, where success has been achieved, the advantages 
have been grossly exaggerated, and on the other, the failures have 
provoked unwarranted condemnation. No doubt the factor which 
is mainly responsible for this state of affairs is the simplicity of 
the apparatus involved. An air compressor, driven by steam or 
electricity, with an air pipe and a water pipe having no moving 
parts, are the only requirements for the lifting of large quantities 
of water to very considerable heights under conditions which, in 
some instances, would be fatal to the ordinary form of pump. 

At this point, however, the simplicity of the system, an 
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freeing a new ty, Ha the floating dirt, sand, or débris which 
always remains when boring operations are concluded ; and 

2. For permanent use where the water is derived from sand or 
gravel beds, and the sand cannot be entirely shut off from entering 
the boring. 

In both these cases the absence of valves in contact with the 
water renders the air-lift system of great value; in fact, the 
author has met with several examples where the presence of sand 
in the water rendered the use of any ordinary form of pump 
impossible, 

3. From a boring of any given diameter a much larger yield 
can be obtained by this system than with any other, and thus in 
many cases the use of an air-lift plant will avoid—or at least post- 
pone—the necessity for sinking an additional boring—of course, at 
the expense of increased cost of fuel—and in others the hours of 
pumping can be materially reduced. 

4. In cases where time is an important element, a simple air-lift 
plant of moderate capacity can 5 iectaien much more quickly 
than an ordinary pump, especially the part fixed in the boring. 
This is of the utmost importance when any prolonged interference 
with the boring would involve the interruption of the water 
supply of a town. It must be observed, however, that this 
advantage does not apply to installations of a capacity exceeding 
15,000 gallons per hour, where compressors of sufficient size are not 
obtainable from stock or on hire, or to cases where economy in 
working is essential and the plant has to be elaborated for this 
purpose. 

5. The initial cost of small air-lift plants, where economy of 
working is not essential, is decidedly less than that of an ordinary 
engine and pump, especially in respect of foundations and build- 


and that actually obtained only some 25 per cent. He 
agreed that this system of pumping was confined within 
strict limiting lines. 

After some remarks by Mr. Matthews relative to the 
amount of air required, and the distance from a com- 
pressor that the wells might be situated, Mr. H. A. Hill 
drew attention to the experiments made by Professor 
Joseph, of Charlottenburg. He found that the efficiency 
fell off as the lift was increased, and as the rate of flow 
in any one case was raised. The highest efficiency 
obtained was 45 per cent., and this was with a small 
delivery. It fell to 28 per cent. when the delivery was 
made greater. The system was unreliable for testing 
purposes. In one case, which he quoted, he had obtained 
a difference of yield of from 1 to 2} million gallons a day 
by simply lowering the pipes 10ft. at a depth of 200ft. 

Mr. Price said he had been successful with an expand- 
ing discharge pipe, and with a plant at Ilford had obtained 
an efficiency of 55 per cent., counting from the horse- 
power supplied to the compressor. 

Mr. Griffith, in replying, said it was a mistake to 
calculate the efficiency simply from the compressor. It 
should be taken over the whole system, so as to have a 
proper basis of comparison with other methods. The 
efficiency, in his opinion, should be calculated from a 
comparison between the indicated horse-power and the 





ings. For large installations and where economical working is 
important the author does not believe this is the case, although no 
figures can be given from actual practice. 

6. Where the supply of water is derived from a number of 
borings or wells in the same neighbourhood, a single air-compress- 
ing station will serve all the borings, and no plant or supervision 
need be provided at each boring. It is, however, not quite clear 
whether the comparative economy of oil engines would not more 


power stations within certain limits. 
In conclusion, attention may be called to a few general points 


| which should always be borne in mind when an air-lift installation 
| is in contemplation :— 


1. The proper depth or immersion of the air nozzle, and the 
| quantity of air required per unit of water lifted under different 
conditions of water level, can only be ascertained by experiment 
in each case, 

2. The air-lift system is only applicable to wells or borings 
in which the water stands under a considerable ‘‘artesian” head, 
i.¢., rises to a considerable height above the point at which it is 
‘*tapped.” 

3. By the air lift the water level can never be lowered much 
more than one-half the depth of the boring. 

4. High lifts involve a great reduction in the efficiency of 
compressed-air plants and a corresponding increase in the propor- 
tionate cost of fuel; it is therefore never advisable to use this 
plant to lift water above ground level ; the provision of a separate 
force pump for this purpose involves extra initial cost, as well as 
increased working expenses, 
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amount of water lifted through so many feet. Dr. Druitt 
| Halpin had, he thought, not quite understood what he 
| desired to say regarding the use of this system for lifts 
| which were high above ground level. What he wished to 
| point out was that if a high lift above ground is desired, 
it was generally best to employ a force pump to do the 


| than compensate for the expenses involved by the multiplication of | above-ground work, since the efficiency of the air lift 


| system fell off so much with increase of the total head. 
| 


SECTION VII. 
| 


| ‘Tus section was opened, with Dr. Hopkinson in the 
| chair. The paper on “ High-speed Electric Traction on 
| Railways,” by Mr. J. W. Jacomb-Hood, was read by the 
author, and this was followed by a paper on “ The Posi- 
tion and Protection of the Third Rail on Electric 
Railways,” by Mr. William E. Langdon, which was read 
| by Mr. Preece. The discussion on both papers was taken 
| together. 
‘“‘ HigH-sPEED ExecTric TracTion oN Raiiways.” 
The introduction of this subject would appear to be the duty of 

an electrical specialist, but inasmuch as the difficulties are to a 

large extent practical, the notes of a mere general practitioner in 
| railway work may be acceptable. 
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cially of the laws under which it operates, absolutely ceases, and 
the more carefully it is investigated the more complex and indefin- 
able become the problems presented by it. It is therefore very 
desirable that, instead of blindly experimenting with cases where 
failure may involve large sums of public money and the water 
supply of communities—whether large or small—engineers should 
at once set themselves to a careful investigation, both of the 


natural laws which govern its operation and of the details of con- | 


struction which are essential to its successful application. 

Within the limits of the present paper it is impossible to deal 
with this subject as exhaustively as it deserves, and the author is 
compelled to confine himself to a brief summary of those few 
points in respect of which experience hitherto has produced any- 
thing oy apyce | to certain , rere e. Having collected data 
relative to a number of different installations, the author is bound 
to confess that, owing to the totally dissimilar forms in which the 
results have been recorded and the absence of any factors common 
to any two cases, the information he has accumulated and the 


lessons to be learned therefrom are of a somewhat negative | 


character. Thus the proper proportion between the immersion of 
the air nozzle and the total “lift” of the water, and between the 
diameters of the air and water pipes and the quantity of water to 
be lifted, the best form and the proper position of the air nozzle, 
the relative cross-sectional areas of the air and water pipes, and 
whether the air pipe should be inside or outside of the water pipe, 
are all points upon which but little is definitely known and upon 
which practice varies to a very tantalising extent ; in fact, it must 
be admitted that in almost every case these points are left entirely 
to experiment and have never been settled with anything ap- 
proaching finality. 

Under these circumstances it is evident that, while no guarantee 
of success can be given in any particular instance, any attempt to 
estimate the duty or efficiency of any given plant is absolutely out 
of the question, and when this is done it is obviously based entirely 
upon speculation, and the chances of realisation are very remote. 
The author would have liked to illustrate this point from his own 
experience and from the information he bas collected, but as the 
scope of this paper renders this impossible, he must content him- 
self with urging upon water engineers the necessity for careful and 
exhaustive experiments to determine once for all the conditions 
under which the best results are to be attained, and to define some 
common basis for the state ment of those results, so that the actual 
cost of raising water by this system may be definitely arrived at. 

Having thus pointed out the features of the system which are 
at present awaiting further explanation, the author will proceed 
to state briefly the broader aspects in which the suitability or 
otherwise of this very simple method of raising water is more 
obvious. In considering the advantages of the system it must be 
emphatically stated at the outset that economy is not one of them, 
in spite of the claims made by some manufacturers. So far as it 
is possible to arrive at any comparison at all, with the ver 
meagre results at poe available, the consumption of fuel wit 
an air-lift plant will be at least three times as much as with an 
peggy Bg of an equal standard of general excellence and 
cost. us it may be taken as beyond dispute that, other condi- 
tions being equal, an air-lift plant cannot possibly compete with its 
older rival in respect of cost of fuel. This being granted, there 
are, however, many circumstances under which the use of com- 
pressed air for lifting water is more than justified, and where, in 
fact, it may prove the only solution of an otherwise insurmount- 
able difficulty. The following cases may be accepted as typical, 
viz.:— 

1, For temporary use either in testing a well or boring, or in 
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5. The air nozzle must be designed so that the rush of air does 
not impede the fiow of water at the point of discharge. 

6. It is obviously better to carry the air pipe down the boring 
outside the water pipe or rising main in crder to give increased 
area to the latter and to avoid the friction caused by the sockets 
on the air pipe. In most cases the diameter of the boring will 
enable this to he done without difficulty. 

7. The air pipe must be large enough to avoid any unnecessary 
| friction therein. The difficulty of this lies in the impossibility of 
| previously determining the quantity of air required in any par- 
| ticular case. 

8. Until some definite basis is arrived at for the calculation of 
the proportions of the various parts of the plant, the system cannot 
be applied with any certainty of success or with any previous 
knowledge of the cost of fuel per unit of water lifted. The advan- 
tage of increasing the area of the water pipe towards surface 
cna advocated by one firm—-has not yet been satisfactorily 

| proved, 
r 9. The economy in repair and maintenance, due to the abzence 
of wear and tear in the plant fixed in the well or boring, is not, 
judging from the author’s own experience, as important as it 
appears at first sight. 

Mr. Baldwin Latham, the first speaker, explained that 
this method of pumping had serious limitations. With 
it, is was not possible to test the yield of a well at 
different stages of the work, since the bore hole had to 
be twice as deep as the level from which the water was 
pumped. Moreover, it was doubtful if the efficiency of 
the system exceeded 5 per cent. 

Mr. Druitt Halpin, who spoke next, said that he had 
used the air lift pump in a case where it was required to 
pump the water from 150ft. below the ground level to 
120ft. above, or a total lift of 270ft. He had found it 
best to use only one lift and not two, but cheapness 
was not a great factor, since the steam was supplied for 
nothing. In this instance there was only one well, but 
two sets of pipes and two compressors were installed. 

Mr. Dewhurst questioned the 5 per cent. economy 
mentioned by Mr. Latham. He thought it was nearer 
35 or 40 per cent., taken as from horse-power supplied to 
the compressor. He had used the system in one instance 
where there was so much sand in the water that the 
valves of other kinds of pumps were cut to pieces. He 
emphasised the statement that the water pipe, in order 
to get the best results, should be unobstructed, and he 
thought, too, that the same might be said of the air 
pipe, which should be kept of the same diameter 
throughout. 

Mr. William Morris gave an account of the system, as 
applied by his company, for temporary work. At the 
time it was in operation this plant was described in Tux 
ENGINEER. There was a delivery of 1} million gallons a 
day. As to efficiency, he had never been able to get 
makers to guarantee 50 per cent. 

Mr. Locock remarked that the highest theoretical 








efficiency of an air-compressing plant was only 33 per cent., 
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| The problem thus offered for discussion must first be defmed. 
It must not be confounded with the problems in short distance and 
omnibus traffic that have alone been dealt with hitherto in this 
country, nor must existing practice under steam be allowed to 
limit the imagination as to possibilities of service by electricity. 
As the question develops, it becomes clear in the first place that 
the existing adaptations of electricity to traction are not altogether 
suitable for general railway business, including economical bigh- 
speed services ; and further, it is practically certain that the sub- 
stitution of electricity for steam as a vehicle of power will of 
itself produce a change of general ideas and of general methods. 

The term “high-speed electrical services” may be defined as 
representing frequent communication, without intermediate stops, 
between busy centres that are widely separated. The speed 
expected will certainly not be less than 60 miles an hour, and the 
cost of service per ton per mile must not be more than that of 
existing steam services. Means that are adopted for such high- 
speed services must be equally available for a modified stopping 
service, as well as for freight and shunting services, because it is 
inconceivable that railway companies will be tempted to electrify 
their lines for their high-speed services alone, and there must be 
no interference with the free use of lines by steam locomotives. 

As some slight indication of the amount of work done by rail- 
ways to-day, it was shown on a diagram of the working 
of a typical section of line that the peak of the load 
occurs before mid-day, and involves a consumption of energy 
estimated at 661 millions of foot-pounds per minute, or very nearly 
the equivalent of 26,500 horse-power or 19,800 kilowatts. 

The high-speed trains, defined as those travelling at a speed of 
40 miles an hour and over, are practically confined to the hours 
between seven o’clock in the morning and eleven o’clock at night, 
and the load-curve is affected in consequence, but the proportion of 
high-speed trains to the total service throughout the twenty-four 
hours is only as 1 to 3. 

It would be well if discussion on this subject were to avoid any 
general comparision of steam and electrical railway services, for 
while the advantages of electrical service are admittedly consider- 
able for many conditions of traffic a wholesale conversion of steam 
services is so difficult a financial problem as to be —— 
impossibie, even if proved desirable. It may be granted that con- 
version, in the case of services where electricity can with certainty 
compete economically with steam, will come ; and that any new 
railways, built to connect large centres of traffic with a high-speed 
service, will, without much doubt, be equip) electrically ; and 
the time at the disposal of the Conference will, therefore, be spent 
to the best advantage if the leading features of an electrical equip- 
ment, that will meet the needs of high-speed and general services, 
are alone kept in view. Above all things it seems to be essential 
that as railway companies must, for the public benefit, con- 
tinue to exchange rolling stock, the — of any system 
must be acceptable to the whole hody of railways before they can 
be adopted. 

The ground for discussion being thus limited, the subject divides 
itself conveniently as follows :—(a) Generation ; () consumption ; 
and (c) transmission, distribution, and collection of current. 

Generation of current.—Of all the vital questions connected with 
power-stations, perhaps none is more important, although diverse 
opinions have been expressed, than the economical limits of s‘ze of 
steam or gas generating sets. In this country one or other would 
be, in nearly all cases, the only alternatives. The possible posi- 
tions of generating stations relative to the railway will frequently 
decide sizes ; but, assuming that the power capacity of stations 
will, on occasion, be determined chiefly by the limit of economy in 
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generation, it is important that the subject of the most desirable 
maximum sizes of steam or gas sets for power stations should be 
well ventilated. After taking account of the increased cost and 
losses in extended transmission lines, reason would seem to dictate 
that the power stations should be as widely separated and as 
few in number as possible, to ensure a steadier load and a better 
load factor. As economy in every detail will have to be studied, 
it maypbe that gas engines in connection with a producer plant 
will pfove the ultimate solution, 

Consumption of current.—Without invading the territory of the 
electrical engineer it is possible to bring forward one point of 
practical importance in connection with motor design. The 
practice of to-day seems to be almost universally in favour of a 
direct-current series-wound motor, with automatic field regulation, 
which will run economically at any speed up toa maximum. On 
the other hand, there is the alternative, with some economical 
advantages to recommend it, of a system that involves the use of 
smaller high-tension currents, used in alternating single or multi- 
phase motors, that are limited te one, or, at most, two economical 
speeds, Opinions differ widely as to the class of traffic for which 
invariable speeds are suited ; and it must be confessed that it is 
extremely difficult to foresee the effect that invariable speed would 
have upon the conduct of general railway business. [t is, how- 
ever, tolerably clear that for any class of business variable speed 
is to be preferred. 

Transmission, distribution, and collection of current.—The principles 
of generation and consumption of current being determined, 
systems of transmission, distribution, and collection must to a 
large extent follow. Butit is here that the practical difficulties 
present themselves most formidably to the railway man. With 
all the complications due to dense traffic within a very limited 
construction gauge, and with the imperative need of safeguarding 
life and limb, it is difficult to see how any system of distribution 
is to be carried out without serious objection. ‘This part of the 
problem needs the fullest consideration that the Conference can 
give. 

Transmission perhaps has the fewest difficulties. In view of 
the urgent need for economy in first cost, it is to be hoped that 
we may in time accept the continental methods of using bare over- 
head transmission lines for carrying current at high voltage, 
rather than incur the heavier expense of cables. 

So far as existing practice is a guide, a system of distribution 
to feed a third conductor rail will appear to meet the needs of the 
case. There are in existence cases of railways where large currents 
are being collected from a third rail at speeds approaching 50 miles 
an hour, and experiments in this direction indicate that still 
larger currents than these can be taken at speeds up to 70 miles 
an hour. But the existence of a third rail at all, in any position, 
introduces troubles in the upkeep of the road and in other direc- 
tions that are better avoided if possible, An overhead conductor 
system would probably be less unwelcome to the maintenance 
engineer, and from some points of view it has advantages over any 
ground collecting system. But here, again, if the system is one 
of high-tension triphase current, the duplication of conductors 
presents another ditticulty. The difficulties in the way of collect- 
ing a comparatively heavy current from an overhead equipment 
appear to have been to some extent overcome on one of the 
North Italian railways, and developments in this direction may 

“be of assistance, 

Systems that have been advocated of collection from the 
primary conductor for use in a motor generator on a locomotive 
seem attractive, and inasmuch as they would do away with 
oer difficulties and expenditure, the problem may thus 

e solved. 


“Tue PosiTIoON AND PROTECTION OF THE THIRD Rai. 
on Evectrric Rariways.” 


In view of the fact that modern arrangements now propose to 
provide a ‘‘return” rail, independent of the track or wheel rails, 
it would, perhaps, have been more correct if the title of this 
paper had been ‘‘The Position and Protection of the Conductor 
Rails.” It will, however, I hope, be quite understood that the 
consideration of the subject embraces the provision of both the 
third and fourth rail. 

By the third rail is meant that rail which conveys the current 

to the moter, and by the fourth that which returns it to the 
genrerator ; and in order to avoid confusion of terms, it is hoped 
it may be found convenient to regard the rails which carry the 
tratiic as the wheel rails, and those which convey the electric 
current as the conductor rails, 
_ Conductor rail.—There appears to be no uniformity of practice 
in determining the position of the conductor rail. This, so far as 
this country is concerned, is probably to be accounted for by the 
fact that the progress of electrically-driven railways has been 
mainly confined to underground routes, the only exception being 
that of the Liverpool Overhead Railway, a line which, although 
exposed or open to climatic influences, is inaccessible to trespassers, 
= free from other inconveniences common to the ordinary surface 
railway. 

The practice with the earlier lines operated by electricity bas 
been to lay the third rail between the wheel rails, and to employ 
the wheel rails, duly bonded, to form the return conductor. For 
the Mersey Tunnel, the Metropolitan District, Metropolitan, and 
other electrical lines, in contemplation or under ‘construction, an 
insulated rail is used for the ‘‘return.” The potential conductor 
is placed at a given distance outside the wheel rails, and the return 
rail between them. It is considered that this practice, viz., the 
provision of an insulated, or at all events, of an independent, 
return rail, will be found in future constructions. The object in 
thus employing conductors independent of the wheel metals will 
be obvious. , 1t avoids any interference therewith, and ensures, as 
far as possible, perfect continuity. It will also be helpful in pre- 
venting trouble with the telegraph service. 

In all instances the conductors are, whether insulated or not, 
laid upon the sleepers which serve the wheel rails, and this appears 
to be the practice in America as well as here ; but in the States, 
where the sleeper employed is not so long as those used in this 
country, every fifth one, or thereabout, is made longer for the 
purpose of providing for the support for the third rail. By the 
courtesy of the British Westinghouse Company I am enabled to 
furnish the appended details of the position of the conductor in 
relation to the wheel rail on lines in the United States, as also a 
scale drawing—Fig. 1—showing the position of the positive and 
negative conductor rails as adopted by that company. 

From this list and from other data, it is ar that the onl 
uniformity attained is that all alike make use of the sleepers are | 
carry the wheel rails for the support of the conductor rail or rails, 
as the case may be. ‘The object, no doubt, is to secure parallel 
conditions between the different sets of rails, 

Protection of conductor rail.—There is, of course, no absolute 
necessity for the protection of the return conductor ; but for the 
third rail, viz., that which forms the potential conductor, pro- 
tection is desirable, and has in some instances been provided. 
This protection usually consists of a vertically arranged plank on 
one or both sides of the rail, as shown on one side only in Fig. 1, 
the upper edge of the plank being somewhat higher than the top 
surface of the rail, so that anything falling across it may not form 
contact with the conductor. é 

It is suggested that this affords no protection from weather, and 
but an imperfect protection against accidental contact. The 
conditions that will attend surface lines are very different from 
those which apply to tube lines, or lines which are not open to 
trespassers. Climatie conditions will be found to be far more 
troublesome. Snow, rain, and fog are enemies which have little, 
if any, effect upon a covered line. It would therefore appear 
desirable that the most complete protection of the conductor rail, 
both with respect to climatic effect and accidental or intentional 
interference, should be provided for. This, it is thought, may be 
better obtained by adopting a roof-cover, as shown in Fig. 2; the 





roof extending so far beyond a vertical line drawn from the edge 
of the rail as would prevent a person standing against it, or an 
implement placed nst it, from touching the d . We 
have to bear in mind that workmen will, in the discharge of their 
duties, be frequently moving about in the immediate neighbour- 
hood of the conductor, and that such a guard as that suggested 
would unquestionably be more effectual than the vertical planks 
which leave the top of the rail exposed. 

Points for consideration.—Two important questions present them- 
selves, viz.:—(1) The distance which should supervene between 
the near wheel-rail and the conductor, or between the latter and 
the return rail; and (2) whether the sleepers which carry the 
wheel rails should be used for the conductor rails, 

It is probable that the first of these two important questions 
will only be determined after experience of the climatic effects to 
which they will be exposed has been obtained. 

With respect to the second question, however, the subject can 
at once be considered, and no better opportunity than the present 
could arise, when it may be expected that engineers of permanent 
way are present. 

In considering it we have to bear in mind: (a) That the 
permanent way must be constantly patrolled ; ‘/) that packing 
and drainage of the sleepers are essentially an everyday occur- 
rence ; (c) that renewals of sleepers and rails, replacement of 
defective sleepers, broken chairs, &c., must be provided for ; (d) 
that when laying out stores for any of these works the off side of 
the line is almost invariably used ; (e) that the off side of the line is 
also used by workmen and others when walking the line. 

All these conditions, it is thought, suggest the propriety of 
confining the conductor rails to the ‘‘ six-foot,” and dissociating 
them entirely from the sleepers which carry the wheel rails. This 
would, inasmuch as structures would at points narrow the space, 
and for other reasons necessitate the use of a flexible collector, 
which ought not, however, to prove an insurmountable obstacle. 

It would also entail, where a fourth rail is employed, the pro- 
vision in the six-foot space of a structure which would accommodate 
both the potential and the return rail, either vertically, one above 
the other, or on practically the same level—side by side. It is 
evident this would prove more complicated than the provision 
shown in Fig. 1, but it is also clear that it would be largely to the 
convenience of the electrical as well as the permanent way engineer, 
and that it would aid each in the effectual maintenance of their 
respective responsibilities, 

lt would also claim consideration in dealing with crossings 
With a multiple-unit train no trouble would arise, but with a train 
worked by a locomotive it would be necessary to supplement the 
collectors on the locomotive by collectors on the next vehicle, 
which would ordinarily be the guard’s van or brake. 
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PLANTS ALREADY INSTALLED. 

The following table gives the position of the positive collector rail 
where electric traction has already been installed on a number of 
main line steam railways, and inter-urban, elevated and underground 
electric railways :— 





From top of From track 
positive rail) gauge line 
totop of | twcentre of 
track rail. positive rail. 


Name of railway. 


Inches. Inches. 





Main Line Railways, Electric and Steam Service 
Baltimore and Ohio Railroad, Baltimore, Mary- 
land (old lucatiun) .. .. .. « «- « « 
Baltimore and Ohio Railroad, Baltimore, Mary- 

land (new location) Relies Maas toe tcne ase 
Albany and Hudson Railroad, New York .. .. 
New York, New Haven, and Hartford Railroad 
Connecticut .. .. .. a we? 
Paris-Orleans Railway, France 
Gallssntes, Haly .. .. «+ se 
Mersey Railway, Liverpool .. .. 
North-Eastern Railway, Newcastle .. .. . 
Lancashire and Yorkshire Railway, Liverpool . 
Iater-Urban Railways, Electric Service only. 
Aurora, Elgin, and Chicago, Illinois .. .. 
Columbus, Buck. Lake and Newark, Ohio 
a London and Springfield, Ohio.. . 
Lackawanna and Wyoming Valley, Pennsyl. 
Grand Haven, Grand Rspids, and Muskegon 
Michigan PE ie ee Sr 
Elevated and Underground Electric Railways. 
Metropolitan West Side Elevated Railway of 
ee ee eee ee 
Lake Street Elevated, Chicago, Illinois .. .. 
South Side Elevated Railway, Chicago, Illinois 
North - Western Elevated Railway, Chicago, 
Illinois ek eas eer pe WEL ta ea conn 
Brooklyn Elevated Railway, Brooklyn, New 


Reese ee 
King’s County Elevated Railway, 

allt), AO! ae eee ee 
Manhattan Railway, New York .... .. .. 74 
Rapid Transit Subway, New York 4h 
Central London Railway, London war ote we 1 
Liverpool Overhead Railway .. eo ae if 


Brooklyn 
mE Sake ta £4 194 
20} 
22 
Centre 
Centre 





It will be noted that there is a wide variation in the dimensions, 
but in general the main line steam railways of America and the 
Continent have found it necessary to place the rail at a greater 
distance than 24in, from the gauge line. This is due to the width 
of steam locomotives and heavy goods cars, and to thespecially long 
and low double-bogie stock for transporting bulky apparatus and 
machinery, such as car bodies, fly-wheels, generator frames, &c. 


Mr. Langdon made a few opening remarks, and stated 
that the railway companies had already had meetings, 
and decided to place the conductor rail on the sleepers, 
but he thought difficulties would occur, and that it would 
be better to have placed this rail in the 6ft. way, owing 
to the difficulty of repacking the line. New rails were 
usually put down in sections of not more than a quarter 
of a mile. 

Dr. Hopkinson stated that the discussion should deal 
with the question of variable speed as much as possible. 

Mr. Aspinall said that the position of the conductor 
rail had been discussed at three meetings of the railway 
companies at the Clearing House, and all railways north 
of the Thames had agreed that it should be placed with 
its centre at a distance of 3ft. 114in. from the centre of 
the track rails, with its top 3in. above the top of the 
track rail. There should also be a return rail placed on 
the centre line of the track rails, with its surface jin. 
below the top of the track rail. It was proposed to 
protect the conductor rail where necessary by means of 
two boards placed edgeways 8in. apart, one on each side of 
the rail, standing lin. above the top of that rail. The dimen- 
sions he had given were selected so that the conductor rail 
might be fixed upon the sleepers.. The return rail would 
be bonded to the track rails so as to get a satisfactory 
circuit. The Lancashire and Yorkshire <a were 
about to electrify 22 miles of their track. He thought 





that it was impossible to provide a roof over the con. 
ductor rail, as suggested by the author, and the conductor 
rails would be put in the 6ft. way, except in stations, 
where they would be placed under the nose of the 
platform. 

Mr. Trotter thought there was a great future for‘ high. 
speed railways. The first main line electric railway 
from Mill Hill Park to South Harrow would be opened 
on Monday, the 22nd inst. There five rails were used, 
as there was a conductor on each side at crossings, and 
there were two shoes on the locomotives. On this line 
they had adopted 16in. as the distance from the inside of 
the track rail to the centre of the conductor rail. This 
compared with the 19}in. described by Mr. Aspinall. 
The return rail would not at present be insulated, but if 
it were insulated any desirable fall in potential would be 
adopted. This line had guard boards beside the con. 
ductor rail. 

Mr. Fortheim spoke for some time regarding various 
railways, mentioning the Milan line, 40 miles in length, 
and the Valtellina line, 70 miles long, and remarked that 
the latter had been working for two years with high 
potential without accident. The company had just 
ordered more locomotives, each to develop 1700 horse- 
power, to draw 400 tons at a speed of 60 miles per hour. 
Variations in speed could be obtained with three-phase 
motors, and with four motors it was perfectly easy to get 
speeds of 15, 30, 45, and 60 miles an hour. For distances 
of 10 miles only at 500 volts the continuous-current 
system cost the same as the three-phase. For distances 
of 30 miles the three-phase cost only half the continuous, 
and for 50 miles and over three-phase cost only one- 
third of the continuous system with the conductor rail. 
With an overhead line and 8000 volts in Italy there had 
been no fatal or other serious accident in two years. 
The three-phase system only required one wire at cross- 
ings and two wires elsewhere. On ordinary railways the 
total costs were about 1s. per mile, of which the coal was 
2$d. and upkeep 14d. to 2d. per mile, while, with elec- 
tricity at jd. per B.T.U., energy would cost 44d. the 
mile, maintenance 4d., and, as there would be only one 
driver, the total saving would be 3d. per mile over steam 
locomotives on lines of 30 miles in length. 

Mr. Ross said that the Great Northern Railway Com- 
pany had decided to accept the dimensions described by 
Mr. Aspinall. Personally, he would like to support the 
conductor rail independently of the sleegmrs, but there 
would be difficulties in the way, and it was impossible 
to cover the conductor rail. He should like to remark 
that, with corridor trains such as used on electric 
railways, the train capacity was only 350 passengers, 
whereas that of compartment trains was 660 to 800. 

Mr. Gates, of the Metropolitan Railway, said they 
had had considerable difficulty in deciding the distance 
of the conductor rail from the track rail. The Westing- 
house Company adopted 22in., and the Ealing and South 
Harrow line have adopted 16in. The latter dimension 
had been adopted by the Metropolitan Railway, and 
their central rail was insulated and raised l}in. above 
the track rail. They were putting the conductor rail 
outside the lines, and not in the 6ft. way. 

Mr. Worthington said they were going to put the con- 
ductor rail in the 6ft. way on the Lancashire lines, and 
leave the outside clear except in stations; he would like 
to have placed the conductor rail further than 19}in 
from the inside of the track rail, but the sleepers were 
not long enough. 

Mr. Fletcher, assistant district engineer, North-Eastern 
Railway, said that they had just obtained the first 
delivery of 200 tons of rails, and they did not intend to 
use a return rail, but were bonding both of the running 
rails, and have had to make the fish-plates din. longer 
than usual, and had adopted Auton’s key to hold the 
wedges in position. 

Mr. Francis Fox said that no doubt electricity would 
render high speed possible, but such speeds were not 
possible on many of the existing railways, especially 
continental lines. The increased speed caused terrific 
vibration. 

General Webber remarked that overhead conductors 
were difficult to use owing to the presence of telegraph 
lines, and he thought legislation would become necessary. 

Mr. Roger Smith thought it would be simple to have 
the positive conductor between the track rail and the 
negative outside. Its chief difficulty was that the 
central rail would need to be 3in. higher than the track 
rails, and possibly the existing bodies of the vehicles 
were too low. 

Professor R. H. Smith thought that the currents to be 
taken up would rapidly increase in magnitude, and that 
insulation of the return rail would be necessary unless 
alternating currents were used. With regard to speed, 
he did not think there was much objection to the induc- 
tion motors, as coasting was usually adopted. There 
was no high speed upon the Continent on electric rail- 
ways at present. Rigidity of track was essential for 
high speeds, and it could not be expected that speeds 
of 100 to 120 miles per hour could be obtained on the 
ordinary track. He then described a theory of his own 
to the effect that vehiales travelling on a line ricochet 
from rail to rail, and so bring considerable side shocks 
into play. 

Mr. Cottrell, of the Liverpool cverhead line, said that 
at present they had their positive rail in the centre of 
the track, but expected to have to move it to meet the 
requirements of the Lancashire and Yorkshire Railway 
and other railways. The negative rail must not be 
higher than the track rails. In actual practice he had 
shown that rapid acceleration of 3ft. per second was 
quite possible. 

Major Cardew had sent certain notes, which were read 
by Mr. Preece. He remarked that after becoming a 
director of the London, Brighton, and South Coast Com- 
pany, his views had been somewhat modified. He thought 
standardisation essential, otherwise complication would 
ensue, and at the moment it was difficult to decide upon 
the best standard. He thought that for their present 
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purposes upon this particular line electric locomotives | mechanical tram line between the Rue dela Chapelle and 
with batteries would [ best. | the Etoile which follows the Metropolitan the whole way. 

Mr. A. H. Preece thought that, as regards Mr. Hood’s| The company has tried to meet the competition by 
paper, it was impossible to fix a maximum size for the | reducing the fares, accelerating the service, and putting 
plant at present. | on open trailing cars in the summer, in the hope that the 

Mr. Trotter, who had taken the chair vacated by Dr. | public would prefer to travel above ground when they 
Hopkinson, could not understand why certain persons | could do so under more comfortable conditions. But 
thought the Board of Trade averse to high potential. He | despite the quickened service the tram takes so much 
was perfectly ready to consider all projects brought | more time than the Metropolitan tocover the route that 
before him, but, of course, if the conductor rail were left | it is very doubtful whether,the'street line is paying its,way. 














Fig. 1—PARIS METROPOLITAN RAILWAY—GALLERY@UNDER TUNNEL 


Nevertheless, the company, having been spurred into 
unaccustomed exertion, is not disposed to give up the 
struggle without a desperate attempt to meet this new 
and formidable competition. The monopoly has stili got 
a few years to run, and in the hope of getting it renewed 
—though not under existing conditions, for this would be 
strenuously opposed by the Parisians—the company is 
considering all sorts of means of reforming its system, 
principally in the reduction of fares, which will be 
brought down to the level of the electric tramways 
running within the city ; but with the completion of the 
suburban electric tramway system which penetrates into 
the city and comes into direct opposition to the C.G.O., 
the omnibus must eventually become a very subsidiary 
factor in the transport facilities of Paris. 

The total length of the Circulaire Nord is 7:7 miles. 
So far as the underground work is concerned there is little 
that differs from the method of construction employed in 
the transverse line, as described in our previous article. 
But an interesting novelty is the viaduct following the 
outer boulevards from Boulevard Barbés to the Rue 
d’Allemagne, a distance of 1} miles. Two reasons were 
brought forward for the construction of this viaduct, 
neither of which is now found to have any great weight, 
and it is generally admitted that the structure is by no 
means a satisfactory acquisition to a city which prides 
itself on its artistic attractions. One cf the arguments 


exposed they were not prepared to allow the use of more 
than 600 volts. 

Mr. Jacomb Hood then replied, and remarked that the 
discussion had been confined practically to the discus- 
sion of minor details, whereas he had hoped to obtain 
information regarding variation in speed and various 
other points. At the opening of his paper he had 
referred to a diagram upon the wall relating to a project 
for electrifying the railway from Waterloo to Southamp- 
ton. This, of course, was merely based on certain 
suppositions. He agreed with Major Cardew in his 
remarks relating to series motors, and agreed that they 
had only one speed. There are great difficulties in trans- 
mission as well as in distribution, but it must be remem- 
bered that on the Continent bare wires were used 
satisfactorily. He thought the general public preferred 
corridor cars to compartment cars, and in this differed 
from Mr. Francis Fox. After a few remarks from Mr. 
Langdon the meeting terminated. 








THE PARIS METROPOLITAN RAILWAY. 
No. L 

In Toe Encrneer of January 26th, 1900, we summarised 
the general scheme of the Paris Metropolitan Railway, 
and dealt with the constructional features of the trans- 
verse line from the Porte Maillot to the Porte de 
Vincennes, at the same time giving a plan of the entire 
system of underground railways of which the construc- 
tion had been authorised. Since then the transverse 
line has been working with great success, carrying a far 
larger number of passengers than had been anticipated. 
One of the reasons why the Metropolitan was delayed 
for so many years was the fear that the Parisians would 
have some difficulty in adapting themselves to the new | 
conditions of things, and that notwithstanding the in- | 
conveniences of an antiquated system of road traction, 
which had fallen into a state of hopeless inefficiency, they | 
would not take kindly to the idea of travelling under- | 
ground. So far is this from being the case, that the | 
Parisians are only too ready to avail themselves of the | 
economy and rapidity of the new method of transport. 
Under these circumstances there could be no hesitation 
in — forward with the construction of the newlines, | 
and the Municipal Council has confirmed certain con- 
cessions for subsidiary lines, which were only given subject 
to the traffic on the first sections warranting an extension 
of the system. Since the beginning of the year a part of 
the northern circular line, known as the Circulaire Nord, 
between the Port Dauphine and the Place d’Anvers, by 
way of the Etoile, has been in service, and recently the 
remainder of this line to the Place de la Nation has 
been thrown open to traffic. The northern circuit is 
thus completed, forming roughly a triangle with the 
transverse line from the Porte Maillot to the Porte de 
Vincennes as a base. Work is now being pursued upon 
the second transverse line from Parc Monceau to Menil- 
montant, and also upon the southern circuit, or Circulaire 
Sud, from the Etoile to the Place de la Nation, at which 

ints it terminates in the same stations as the northern 
ines, though the trains do not run from one circuit on to 
another. The Metropolitan has already considerably 
modified the conditions of the omnibus and tramway 
service, which, it will be remembered, is in the hands of 
the General Omnibus Company. After having things all | 











heavy gradients; but difficulties equally serious are being 
| successfully overcome on one of the new transverse 
| lines, and, on the whole, engineers regret that the 
Municipal Council should have had such a preponderant 
voice in deciding upon the method of construction to be 
adopted. As the viaduct has to follow the sinuosities of 
| the boulevards, it is utterly devoid of «sthetic lines, 
except for the fine spans which cross the Nord and Est 
railways; for the rest, its appearance has been likened to 
| that of a switchback railway. Moreover, the cost of the 











Fig. 2—PARIS METROPOLITAN RAILWAY—SECOND STAGE OF CONSTRUCTION 


viaduct is twice that of the tunnel, and is estimated 
roughly at £112 a metre as compared with £56. 

The construction of the Circulaire Nord was of a much 
more arduous character than had been expected, owing 
to the existence of old gypsum quarries on the sides of 
the Butte Chaumont and the Butte Montmartre. These 
old workings have been filled in with an accumulation of 
rubbish and earth to a considerable depth, and when the 
route followed by the railway came to be bored for 
foundations it was discovered that this deposit and the 
broken up strata necessitated special precautions. Some 
of the underground stations were built entirely in the 
accumulation of earth above the gypsum quarries. In 
such cases they had to be laid on concrete foundations 
going down through the broken up strata of sand and 
gypsum to what is known at the St. Ouen travertine. 
These foundations are in the form of three arches with 
the outer piers abutting against the undisturbed beds of 
rock. For the viaduct the foundations were made either 
of piles or concrete, the latter being employed when 
carried down through broken strata. This was done by 
making a shaft to the required depth, sometimes as 
much as 24 m., and filling the lower part with Portland 
cement, and the upper with béton or concrete. A good 
deal of preliminary work had to be carried out in dis- 
placing the mains, the cost of which formed ano small 
item in the total expenditure. In some cases where the 





Fig. 3—THE PARIS UNDERGROUND RAILWAY--A DISCHARGING STATION 


its own way for half a century this concern has awakened | urged in favour of the viaduct was that it was desirable | mains could not be removed it was found necessary to 


to the fact that its cumbrous vehicles have not the | in the interests of the Metropolitan, to carry the lines 
slightest chance of competing with the modern conditions | overhead wherever possible ; this plea being made under 
of transport. Wherever a section of the Metropolitan is | the impression, which has since been proved utterly 
opened the omnibuses running over the same line are | erroneous, that the public would not display any willing- 
withdrawn and put on to serve as feeders between the | ness to travel underground. Another argument was 
transverse and circular railways. In the case of the | that the carrying of the tunnel under the Nord and the 
tramways the situation is almost hopeless, as there is | Est railways and the Saint Martin canal would present 
cites no means of changing their route. There isa almost insuperable difficulties and would necessitate 


adopt special methods of construction for the foundations. 
Where the main was only a little way out of the axis of 
the viaduct pier the usual concrete or pile foundation 
could not be used, and therefore a vertical steel girder, 
resting on a stone bed, just cleared the main and carried 
an armoured concrete foundation for the cast iron pier. 
As the dimensions and sections of the tunnels and 
underground stations are practically the same as those cf 
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the No. 1 transverse line, of which we gave full drawings 
in a previous article, it is unnecessary to deal with this 
part of the undertaking. We will therefore confine our- 
selves to a description of the principal features of the 
viaduct. The ordinary spans vary somewhat in length 
owing to the necessity of adapting them to the streets 
over which they pass, but the average length is 22 m., 
while those crossing the railways have a length of 
75°25 m. They are carried at a height of 6°25 m. on cast 
iron piers. The longer spans rest on stone abutments. 
The platform is built up of transverse girders at right 
angles to the main side members, which are filled in with 
arched brickwork in the same way as is done in the 
roofing of some of the underground stations. This 
method of construction has already been illustrated by 
drawings. On these transverse girders and brickwork is 
placed a flooring of concrete inclining on each side to the 
axis of the viaduct, so that the rainwater can flow to the 
centre, where it drains through a vertical pipe to a col- 
lector under the viaduct. This longitudinal collector is 
connected at certain distances with a transverse pipe, 
which carries the water down by the side of the pier to 
the road. The concrete flooring is ballasted with a view 
to deadening the noise of the train, which otherwise 
might be considered by the neighbouring residents as a 
public nuisance. The upper parabolic member of the 
girder is connected with the lower member by 
vertical girders which are joined by single diagonals. 
Each span is hinged on the cast iron pier, one end being 
allowed longitudinal play on rollers. The piers are 
hollow and fluted, and have a smallest diameter of 66 cm. 
The most interesting portions of the viaduct are the three 
spans of 75:25 m., of which two have had to cross the 
Chemin de Fer du Nord, to allow fora future enlargement of 
this railway. The foundation for the piers supporting the 
centre of the two Spans presented considerable difficulty 
owing to the fact that the eastern abutment of the railway 
bridge, over which the piers were to be placed, did not 
offer sufficient resistance, the more so as it was necessary 
to provide for a second bridge which will have to be 
constructed eventually with the enlargement of the 
northern line. The abutment had therefore to be 
partially demolished and a new one constructed. The 
face of the abutment was first of all cut away and a deep 
foundation made with concrete, on which a timber struc- 
ture was erected to support the end of the bridge. The 
rest of the abutment was then removed and steel caissons 
sunk with Portland cement, after which the outer side of 
the abutment was completed to receive the new northern 
bridge. The width of the abutment above the foundation 
is 2°50 m. That part of the abutment formed of 
caissons supports the cast iroa piers on which are hinged 
the ends of the two big spans. Each of these spans has 
a height in the centre from the bottom to the top 
member of 9 m., while the height of the end vertical 
girders is 6 m. The vertical members are com- 
posed of twin girders with oval section webs joined 
diagonally by single lattice girders, except in the three 
middle sections where the lattice girders are crossed. 
The parabolic upper members are joined by cross ties, 
which are also of the lattice form, with vertical and cross 
diagonal struts. The lower part of each tie curves down 
to meet the angle brackets which are bolted to the 
vertical members of the girders. The width of the 
structure from the centres of the piers is 7°98 m. 
Handsome stone abutments receive the extreme ends of 
these two spans, the middle ends being carried on the 
cast iron piers on the railway bridge. The single span 
over the Chemin de Fer de |'Est is in every respect 
identical. 

There are twenty-five stations on the Circulaire Nord, 
including the termini which are common to other lines, 
and four of them are built overhead. Each of the viaduct 
stations is composed of five spans carried on stone piers, 
with the end abutments rising up above the Jevel of the 
roof, and sculptured with decorative designs. Three of 
the spans have a length of 15 m., and the end ones 17 m. 
The stone piers support the outside girders, which are 
built up in the usual way, with vertical girder sections, 
and trellised diagonals, the lower part being slightly 
curved for the sake of appearance. Between the stone 
piers are two lines of cast iron piers which support the 
railroad, of which the construction is the same as the 
rest of the viaduct—that is to say, on the transverse 
girders and arched brickwork is laid a béton flooring, 
which in its turn is covered by cement, slightly inclined 
each side to allow of water draining to the centre. The 
road is ballasted. The passenger platforms are made of 
box girders with arched brickwork on their upper 
surface, and are supported by the longitudinal girders on 
the stone and iron piers. The platforms have glazed 
sides and roofs. The staircase underneath the viaduct is 
very spacious, and on the top of the first flight of steps 
is the booking office. The only method of control is the 
punching of tickets before the passenger gets on the 
platform, and on leaving the station he drops the ticket 
into a box. 

The transverse line from Courcelles to Menilmontant, 
officially known as the No. 3, passes through the busiest 
and most populous parts of the city, taking in as it does 
the Quartier d’Europe, Gare St. Lazare, Rue Auber, Place 
del'Opéra, Rues du Quatre Septembre, Réaumur, Turbigo, 
Place de la République, Avenue de la République, and 
Avenue Gambetta. The length of the line is 44 miles. 
As on all the other sections, the]ine does not actually join 
any of the others, but is run independently, the stations 
being usually in juxtaposition to those of other lines 
which it touches, so that passengers may not lose time in 
going from one section to another. The arrangement at 
Pare Monceau is the same as at the Etoile and other 
junctions—that is to say, the station of the No. 3 line is 
parallel to the Avenue de Villiers station, and they open 
on to one another by large bays. Beyond the station the 
line terminates in the usual loop under Pare Monceau. 
The whole of the line is underground. When work was 
first started upon the Metropolitan it was hoped that the 
cost and time of making the tunnels would be greatly 





reduced by employing the “ bouclier” or shield, but the 
experiment on the first transverse line was so unsatis- 
factory, probably on account of the presence of occasional 
layers of a very hard crystalline rock, which could only be 
removed with hammer and chisel, that the shield was 
abandoned, and the contractors have come back to the 
classic method of construction which isso much in vogue 
at the Ecole des Mines. Briefly stated, shafts are sunk 
at certain distances and connected by galleries, these 
being on a level with the top of the projected tunnel. 
The sides of the gallery are then cut away and the arch 
formed with concrete. This stage of the work is shown in 
the accompanying illustration, Fig. 2, page 33, where the top 
of the tunnel is seen on a level with the gallery. The tunnel 
is then excavated downwards to the floor, which is just 
wide enough to lay a line for the tip wagons. Work is 
now begun on the walls. Every ten yards or so the earth 
is removed and the arch propped up with timbers until 
the concrete walls shall have set sufficiently to allow of 
the timbers being taken away and work started on the 
intermediate sections. Sometimes it is found necessary 
to drive discharging galleries on a level with the floor. 
This is done when two tunnels of different dimensions 
meet, so that while the arch of the larger junction tunnel 
is being constructed galleries from the two smaller 
tunnels are carried underneath the workings, as seen in 
the illustration, Fig. 1. The upper part of the two-track 
tunnel has an oval section, and in the bigger one para- 
bolic curves meet in the centre. The work of extraction 
on a part of this line is greatly facilitated by the friable 
character of the sandstone, which in places has to be 
boarded up. There are probably few undertakings of 
this kind which have had to be carried out under such 
varying conditions of strata. The earth is conveyed to 
shafts by horse traction, or by compressed air or electric 
locomotives, each contractor employing the system which 
meets his own special views. The shafts are situated in 
parts of the city where the removal of the soil is not 
likely to prove an inconvenience; and between Cour- 
celles and Rue de Quatre Septembre there are only two 
discharge stations, one at Parc Monceau and the other in 
the Boulevard Haussman, where it is connected with the 
workings by a service tunnel 100 m.in length. At the 
Boulevard Haussmann Station the earth is brought up 
an inclined road by wagons. As a rule it is raised to the 
surface by electric winding gears, and at each of these 


points the concrete is mixed and shot down through | 
|aware that all physical change occurs in time, yet, from 


hoppers into the trucks. Electricity plays a very 





A NEW THEORY OF HEAT POWER PLANTS, 
By Ropert H, SMITH, 
No, I. 


Turse articles are an effort to contribute towards pre- 
senting the relation of heat to mechanics in a form which 
is more complete, and therefore more applicable to engi- 
neering needs, than that which has been developed by the 
great scientific men of fifty years ago, and has been 
repeated in so voluminous a fashion in the text-books of 
the last quarter century. The thermodynamics of the 
pure scientists has certainly done much towards helping 
us to understand one aspect of the whole matter— 
namely, the influence of temperature in the phenomena 
—but not a great deal in other directions; and as tem- 
perature is only one influence that forces itself into the 
design of heat machinery, the natural and inevitable 
result is that the industrial and commercial develop- 
ment of power plant has been guided only in a secondary 
degree by the maxims of the thermodynamic treatises. 
Practice formed on bases, in which even only one im- 
portant influence is overlooked, is necessarily ruinous. 
Every such influence must make itself fully felt in all 
practice which results successfully. The great success 
of steam and other heat engines has arisen under several 
other dominating forces besides those of the thermo- 
dynamic theory found in German and English books, 
although obedience to the physical truths established by 
Meyer, Joule, Clausius, and Rankine is, of course, one 
of the conditions of practical success. What is here 
said has no reference to the splendid refinements in the 
mechanism of these machines, such as those in valves, 
governors, glands and packings, guides and bearings. 

This true, but deficient, theory seems to fail in 
affording practical guidance in three main directions. 

First, in the depths and breadths of the pursuit of 
many temperature-relations, it loses sight of—at least, 
fails to keep the necessary attention riveted upon—the 
fact that, in so far as the production of mechanical power 
is concerned, heat is of use solely as a means of creating 
resilience ; that itis resilience that does all the work ; 
and that stress—i.e., pressure, or tension, or shear— 
along with wunstraining, are the two only factors 
which are of direct consequence in the engineering of 
mechanical power. : 

Secondly, although physicists are particularly well 


important part for power uses, and winding gears and | first to last, this theory contains no reference whatever 


cranes of almost every conceivable type are employed. 
We have not yet seen a single steam engine at work. 
The lines in the 
wherever possible, so that the Jaden trucks can travel to 
the shafts by their own weight. In the tunnels the 
wagons of concrete sometimes travel overhead on a 
timber road. The methods employed, however, vary a 
good deal on the different sections of the line. 


The construction of the transverse railway presents | 


several interesting problems, the most important being 
the carrying of the line under the Place de ]’Opéra, where 


it is to superpose two other lines to be built eventually | 
from the Palais Royal to Place de la Danube and from | 


Auteuil to the Opéra. The existence of a sheet of water 


a few metres below the surface was revealed at the time | 
| greater vital interest when translated into terms of kine- 


the foundations were laid for the Opéra, and, though the 


level has fallen since then, it has been found necessary | 
to sink the foundation of the Metropolitan to a depth of | 


more than 20 m. This will be done by huge steel 
caissons which are now being constructed on the Place 
de l’Opéra. These caissons will support the huge block 
of masonry in which the tunnels are to be built up. As 
a full description of this interesting work was published 
in Tue ENGINEER of May 22nd, it is unnecessary to refer 
to itin detail here. Such an undertaking in the very 
heart of Paris could not be carried out without inter- 
fering more or less with the traffic, but any inconvenience 
on this score has been Jessened by opening up only a part 
of the road at a time, and it must be admitted that the 
work was performed very smartly indeed. First a part 
of the Rue Auber by the side of the Opéra was pulled up 
and a roof of girders and brickwork laid over the ap- 
proaches to the station. This was completed and the 
road re-opened to traffic before operations were begun on 
the roofing for the station, and ultimately the hoardings 
were transferred to the centre of the Place de l’Opéra, 
where they will probably remain until the end of the 
year. 

In many places the tunnel had to be carried through 
loose soil and débris of all sorts and old foundations, and 
this, with the displacement of the mains, necessitated 
now and then the opening up of roads and the under- 
propping of tramlines. The Est Parisien Company, 
which runs over the same route to the Opéra, had to 
abandon the surface-contact system and take to the 
trolley, for which the Municipal Council granted special 
permission pending the works, and in view of the expense 
and trouble of the Diatto surface-contact system the 
company has probably not been sorry to secure this 
privilege to use the overhead wire, even though it be only 
a temporary one. The carrying of the line under the 
Canal Saint Martin has also necessitated special pre- 
cautions. As the water filtering through the bed would 
have caused serious inconvenience, dams were built on 
each side of the route followed by the Metropolitan, and 
this section of the canal pumped dry ; an impervious bed 
was then made of armoured concrete, a large number of 
iron rods being crossed at the sides and bottom and em- 
bedded in béton. The gradients on the No.3 line are 
more numerous than they are elsewhere, owing to the 
fact that the termini are at a good elevation, and at each 
end the inclines are about 4 per cent. 








ELECTRICALLY-DRIVEN Hexacon LatHe.—An obvious printer’s 
error occurs in the description of this lathe which appeared in our 
last issue. The range of speed of the motor should be 1 to 1-6, not 
1 to 11-6 as printed. 


|to the time-element. 
‘ a 1 ork. | generations of men is short; and, ever since we 
galleries are laid with a gradient | emerged from the luxuries of the Euphrates Valley, and 





Now, the life of man and of the 


more especially since we created the United States of 


| America, the time-element has been the chief domineer- 
ing factor in industrial and commercial life. 


This is 
overwhelmingly the law for machinery, because its 
function is material production, and in such production 
there are only two things to be aimed at—quality and 
speed. It is reported that in academic cloisters some- 


|times time passeth unheeded, but engines framed 


solely in accordance with a theory in which time is of no 
consequence, are of no use in the industrial world. 

The truths of pure geometry are expressed without 
reference to this time-element, but they become of 


matics in which the time-element is essential. These 
again assume really practical importance only when 
translated into dynamics by the insertion of the mass 
element. Even in pure geometry the fact really im- 
portant to the land surveyor and the farmer, or to the 
architect and owner of a building, is the approximate 
preservation of the geometrical dimensions of the fields 
surveyed, or of the structure built, unchanged during the 
flux of time. Because the change is approximately 
zero, the time flux disappears from the mathematical 
expression of the important fact; but herein the mathe- 
matical expression is deceptive, because, although correct, 
it is incomplete, the really important fact being that 
time flows on, thereby permitting of the raising of crops 
and the collection of rent, while no, or not much, geo- 
metrical change takes place. 

Thirdly, the “ thermodynamic efficiency,” although an 
essential feature in the prudent consideration of heat 
engines, is only one of many equally important factors 
in the whole industrial economy. Moreover, our text- 
books explain this efficiency only in terms of temperature 
conditions. Now, the differential calculus has taught us 
how to study the laws of Maxima, and this study shows 
us that the place of the maximum depends entirely upon 
the limiting conditions—upon which elements in the 
problem are taken as constant and which as variable. 


| The maximum discovered in solving the problem is the 


maximum only in relation to the variation of the one 
thing—or two—which is allowed to vary in the solution 
worked out. But in an engine for a prescribed horse- 
power, many things may be varied in addition to the 
temperature reached in the cylinder. So that the tem- 
perature solution of the problem of maximum energy 
efficiency is only one of several solutions. The complete 
solution is found in the proper combination of the several 
partial solutions. : 

Heat is utilised for power production in three main 
ways: (1) For the sustenance of vital energy in living 
beings; (2) for the production of light; and (3) for the 
generation of mechanical power. It is with the third 
mode of utilisation that we are here concerned. 

There is no want of clearness about the idea of 
“ mechanical work”’; it is the transference of energy by 
the particular process of mechanical stress combined 
with motion of the stressed material. It must not be 
confused with the idea of energy, although it is commonly 
so confused in the slipshod statement that ‘ heat energy 
is converted into mechanical work.” 

Similarly the idea of mechanical horse-power is equally 
definite. It is the time-rate at which mechanical work 
is done. 

There is, however, much greater difficulty in deter- 
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mining what is accurately meant by “ mechanical 
energy and what by “heat energy.” According to one 
great authority, the term “heat” is used as a sort of 
refuse-bucket into which we throw all those odds and ends 
of energy with which we have not yet succeeded in 
making close acquaintance, and upon which we are still 
unable to fix a clear, sharply graven label. Where are we 
to draw a clear line between heat and mechanical 
energy ? 

Kinetic eaergy is undoubtedly mechanical so long as it 
is that of “visible’’ motion, whether translatory or 
rotary. ‘ Visible” has been gradually given the extended 
sense of capable of being detected and identified as 
motion by any physical means whatever, not merely by 
eyesight or unaided by instruments. But so soon as the 
motion of kinetic energy becomes so minute as no longer 
to be capable of such identification, its existence becoming 
a matter of logical inference only, as in all molecular and 
atomic motion, then it is no longer classified as mechani- 
cal energy, except sometimes in purely theoretic explana- 
tions of the causes of things. Thus heat is theoretically 
explained to be wholly, or chiefly, due to molecular 
motion; but, nevertheless, heat is not reckoned mechani- 
cal energy. 

If a steel spring, or a piece of any elastic solid, be 
strained, whether in compression, tension, torsion, or 
bending, no engineer will hesitate to say that its resili- 
ence in the strained condition is mechanical energy. 
Gravitational potential energy, whether terrestrial or solar 
or stellar, is universally classified as mechanical. ‘“ Water 
power” is energy of gravitation, and engineers would not 
tolerate any proposal to abandon the time-honoured 
custom of calling water power mechanical power. Steel 
spring elasticity and gravity are two out of a fairly long 
list of kinds of resilience. It is difficult to find any solid 
reason for including some, and excluding other, kinds of 
resilience from the classification mechanical energy. 
The criterion is that each acts by mechanical force, and 
does work by the method of mechanical work. For 
instance, it is not logical to call the resilience of a coiled 
steel spring mechanical energy, and to refuse this name 
to the expansive resilience of a vapour or of a gas. If a 
distinction be maintained between heat and mechanical 
energy, as it ought to be, then that part of the energy of 
a compressed gas which is resilient ought not to be 
included in the quantity of heat in the gas ; and when, 
by thermal means, the resilience is increased, the pheno- 
menon should be described as a conversion within the 
gas of heat energy into mechanical resilient energy. 
During this conversion there may, or may not, occur 
simultaneous transference of part of the mechanical 
me to other substance by the process of mechanical 
work, 

Adopting this view, we find that there are two main 
kinds of mechanical energy, viz., kinetic and resilient. 
The kinds of resilient mechanical energy may be sub- 
classified as (a) expansive or thermal, (+) tensive or 
molecular cohesive, (c) torsional or dependent on mole- 
cular rigidity, (d) gravitational, (e) magnetic, referring to 
electro-magnetic as well as to “ permanent ” magnetism, 
and possibly (f) electrostatic. 

In each case of resilience the energy is of the kind 
called “ potential,” and which would be better called 
“latent,” because, as yet, we seldom feel sure as to 
whether the energy actually has its place in the matter 
said to possess it, or in the ether surrounding that 
matter. In each case the observed essential fact is that 
there is a strain accompanied by a stress. By mental 
analysis the strain, as also the stress, may be conceived 
as composed of two equal and opposite parts. For 
instance, a shear strain between horizontal layers may be 
thought of as, say, northward sliding of the upper over 
the lower layers, or otherwise of southward sliding of the 
lower under the upward layers. Similarly, a compressive 
stress may be thought of as, say, a northward push of the 
parts lying more to the south upon those lying more to 
the north, or otherwise as a southward push of the 
north parts against the south parts. Every physical 
phenomenon of whatever sort is capable of this dual 
analysis into equal and opposite factors ; but the analysis 
is mental], and it is doubtful whether the parts have any 
separate physical existence. Certainly the one never 
does exist without the simultaneous existence of the 
other. A mechanical stress is thus analysed into two 
equal and opposite mechanical forces across a section 
separating two portions of substance. Each force means 
the time rate of transference of momentum across the 
section, the oppositeness of the two forces meaning that 
the material on one side of the section is losing while 
that on the other side is gaining momentum, and their 
equality meaning that no momentum is lost in the trans- 
ference, the one gaining as much as the other loses. If 
the stresses across two separate sections be unequal, then 
the material between these sections is receiving more 
momentum through the one section than it is delivering 
through the other, or vice versd, and thus this material 
between the sections is either increasing or decreasing in 
the momentum and in the kinetic energy lodged in it. Jf 
A be the sectional area, 5/ the distance between the 
sections, m the density, p’: the pressure gradient between 
the sections, and v’; the time gradient or acceleration of 
the velocity; then Ap’) *31= — Adl-mv’; 

or — p' +mv'r. 

This is the time rate of increase of momentum in unit 
volume, and the simultaneous time rate of increase of 
kinetic energy in the same unit volume is 

KK, =v'mv; = —vp'. 

The new kinetic energy so generated has come into 
this volume from outside, and is not the result of conver- 
sion inside this volume from another form of energy to 
the kinetic form. 

The same equations are obtained for any kind of stress 
through continuous material, provided that the velocity 
v is taken in the same direction as the stress p. 

The length 5/, supposed normal to the sections A, and 
along which line the stress gradient p’ is reckoned, lies in 





the direction in which the energy is transmitted, but not 
always in the direction of the velocity v. The direction 
of transmission is the same as that of the motion in the 
case of the work being done by compressive stress. It 
lies along the same line, but is oppositely directed to the 
motion if tension be the working stress; and at right 
angles to the motion if the work is done by shear 
stress. 

Horse-power, or more shortly “ power,” is a time rate 
either of transmission of energy or of conversion of 
energy, 1.¢., the destruction of one and the simultaneous 
generation of another kind of energy. The First Law of 
Mechanics is that in any exertion of power no energy is 
lost, the quantity leaving one mass, or disappearing in 
one form, equalling that reaching the other mass, or 
being generated in the other form. It would conduce to 
clearness of expression if we had two names for these 
two main kinds of power. In these articles the word 
“ transpower ”’ will signify the time rate of transmission 
of energy. Examples of transpower are :—(1) Trans- 
mission by mechanical work ; (2) transmission of heat by 
conduction and radiation, called “heat transpower” in 
what follows; (3) transmission by electric current; (4) 
transmission by radiation. When the energy radiated 
is light the transpower goes also by the name of candle- 
power. Most mechanical-work transpower is the time 
rate of the exertion of resilience. But when in the above 
formula K’, is negative, this means that the material is 
giving up kinetic energy, and that the energy so disap- 
pearing is being transmitted out of the volume from 
which it disappears; it is not being converted to 
other kinds of energy within that volume. It is 
therefore a transpower, and may be called Kinetic 
Transpower. It is positive transpower when the 
velocity v is in the direction of an up grade of com- 
pressive stress—as in the evasé discharge from 
centrifugal fans and pumps, and in the expanding dis- 
charge passage from a boiler injector—or in that of a 
down grade of tensive stress. In the case of shear it is 
positive if, when looking at the strained material so 
that the shear strain appears as a right-handed twist, the 
velocity appears to have a right-handed moment round 
an axis placed at the upper end of the stress gradient— 
that is, placed at that side of the twisted layer where 
the stress is greater. In every case its magnitude is 
proportional, not to the stress, but to the gradient of the 
stress along the path of transmission, and also to 
the velocity. —K’; is the integral kinetic transpower out 
of the bounding surfaces of a unit volume ; and, if this unit 
volume be a cube, two of whose opposite surfaces alone 
are active, itis the excess of the transpower out of the 
front surface over the transpower into the back surface 
in virtue of the destruction of kinetic energy between 
these two surfaces, unit distance apart. — K’, ‘dl is the 
kinetic transpower of the volume of unit section and of 
the short length 4/. 

It should be noted that the kinetic energy here spoken 
of is that technically termed “ external,” as calculated 
from the average velocity measured relative to an 
external base. In its formula v p’; - 51 no reference is 
made to differences of velocity within the two surfaces 
5lapart. The “internal” kinetic energy, calculated 
from these differences of velocity alone, has nothing to 
do with this transpower. If at any instant there be 
along the line / a uniform gradient of velocity, called v’;, 
so that there is v'; - 51 difference of velocities between 
two points distant 5 / from each other, then the internal 
kinetic energy in the volume of unit section and length 
5lis 3, mél- (v', 81) As seen below, such internal 
kinetic energy must exist wherever resilient transpower 
is being exerted, and a relation exists between the two; 
but this relation is not significant for any purpose of the 
present paper. The internal kinetic energy is propor- 
tional to the cube of 5/7, and, taken per unit of mass or 
per unit of volume, to the square of 57; so that its rela- 
tive importance decreases rapidly the smaller the 
dimensions within which we limit its calculation. 
Perhaps a better way of stating this would be to say 
that its comparative importance increases very rapidly 
with the quantity of matter within whose limits we 
compute the energy. 

The exertion of resilience occurs during unstraining, 
the mechanical work done being measured by the stress 
and the decrease of strain conjointly, and the resilience is 
wholly exhausted when the material reaches the wholly 
unstrained condition, which has been called the “ state 
of ease.” This unstraining means a change of geometrical 
configuration, whether of size or of shape, and thus the 
time rate of this change at any instant is proportional to 
the differences of simultaneous velocity. In the case of 
pressure resilience the unstraining means expansion; 
and if the expanding motion be along a parallel-sided 
tube, whose length we call J, then the difference 
of the two velocities at two points of 7 is the time 
rate of expansion per unit cross-section. If v' signify 
the gradient of the velocity per unit length along /, so 
that v’.5lis the difference of simultaneous velocities at 
the two ends of 3 /, then the horse-power of the ex- 
pansion in 3 / per unit cross section is pv'’).5/. As the 
energy is transmitted through the front surface of the 
part 5/ long this horse-power is a transpower, and it con- 
stitutes an excess of transpower through the front surface 
over that through the back surface in virtue of resilient 
energy being destroyed within the length 57. Reckoned 
per unit volume, this resilient transpower is pv’. It is 
proportional, not to the velocity, but to the gradient 
of the velocity, and also to the stress. If R signifies 
resilience, and R’; the time rate of increase of resilience 
per unit volume, then — R’; = pv’: is the resilient trans- 
power. It is positive or negative according as the 
up-gradient of velocity is in the direction of, or opposed 
to, the transmission of energy, the direction of trans- 
mission being related to that of motion in the three cases 
of compression, tension, and torsion in the manners 
previously explained. 

The diagram Fig. 1 helps to make these relations 
more obvious. Along the base line is measured /, the 





path of transmission of energy. At each point of this 
path is plotted upwards the stress p, in the diagram 
supposed to be pressure, and forward velocity v, existin 
at any given instant; and the simultaneous values at al 
points ofthe path are joined up to form a stress curve 
and a velocity curve. The velocity is plotted upwards 
if it be in the same direction as that in which / is 
measured, that is, the same as that of the transmission 
of energy. 

At any point of the path the transpower through unit 
cross-section is the product of the heights of the two 
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curves. The difference of this product at any two points 
is partly due to kinetic energy being destroyed or 
generated—in Fig. 1 generated because of the forward 
down grade of pressure—in the material between 
these points, and partly to the exertion or absorp- 
tion of resilience by the same material. In Fig. 1 
resilience is being exerted because of the forward 
up-grade of velocity. These two variations of the trans- 
power from point to point are the kinetic and resilient 
transpowers respectively developed between the points 
compared. Taking these variations per unit section, and 
per unit length along the path, that is, the kinetic and 
resilient transpowers per unit volume of material in 
which they are developed, we have the kinetic trans- 
powers equal to the height of the v curve multiplied by 
the gradient of the p curve, and the resilient transpowers 
equal to the product of the height of the p curve by the 
gradient of the v curve. 








THE GORDON BENNETT MOTOR CAR RACE. 


THE race for the Gordon Bennett trophy, which, as all the 
world is now aware, took place over a course of 328 miles in 
Ireland on Thursday, July 2nd, resulted in an easy win for 
Germany, or, rather, the Deutscher Automobile Club, with 
a 60 horse-power Mercedes car. The result is all the 
more creditable to the makers of the car, inasmuch as they 
had to rely on a vehicle which was not specially built for the 
event. The driver, M. Jenatzy, covered the entire distance, 
including the controls, in 10h. 15 min., or 10 min. faster - 
than Chevalier de Knyff, representing France on a Panhard 
car; 11 min. faster than M. Farman—France—on another 
Parhard ; and 29 min. faster than M. Gabriel—France—on 
an 80 horse-power Mors car. The net running times are 
obtained by deducting the times occupied in the controls. 
After these deductions have been effected the net times of all 
the competitors who finished in the race are as follows :— 


Total time. Average 
Order of fiinish. —_—oaoa' pace in miles 

H. M. 8 per hour. 

1 Jenatzy (Germany) .. CHO i uw GS 

2 De Knyff (France) .. «- ORD s 47-85 

8 Farman(France) .. .. .. @ SL 44 47-72 

4 Gabriel(France).. .. .. .. 7 11 33 .. 45-33 

5 Edge(England).. .. .. .. 9 1 4 .. 35- .6 


It will be seen that none of the three American cars com- 
pleted the course, and only one English vehicle—that driven 
by Mr. S. F. Edge. Mr. Edge—the holder of the trophy— 
who drove a Napier car, was greatly hampered by the heating 
of his motor, due to defective water circulation, and by 
numerous tire troubles, and it would appear that English 
makers of pneumatic tires have still much to ledrn from their 
continental opponents. Although only five competitors 
completed the entire course, the race did not result in any 
loss of life, or other serious accident, but it is generally con- 
sidered that the event is to be the last of its sort which 
will be allowed in these islands, if not on the Continent. 








THE MINERAL WEALTH OF MANCHURIA. 


THE mineral wealth of Manchuria is known to be very 
great and varied, and the Eastern China Mining Company is 
engaged in taking steps to exploit it fully. Thus, mining 
engineers and technicians are being sent out in all directions 
for the purpose of exploring the mineral deposits in the 
company’s interests. Of course, all this activity is being 
well supported by the Russian diplomatic representatives in 
Pekin and at Port Arthur, and it is the especial aim of these 
officials to keep out of Manchuria—so far as they are able to 
do s)—the foreigners who have flocked thither in such large 
numbers in recent times. The weakness of the Chinese 
Government officials, and the depredations committed by the 
Chun-chus, make the work of exploitation very difficult 
throughout Manchuria; and thus it is necessary for Russia 
to send troops to protect the districts which are rich in 
minerals. There is no doubt a great future before Manchuria ; 
the region has plenty of fuel, a fruitful soil, an industrious 
and enterprising population, natural means of communica- 
tion, gold and silver, and a long coast line. Mongolia, with 
its extensive prairies and millions of heads of cattle, can 
supply both food for the Manchurian workmen and raw pro- 
ducts for the factories that will be built there. In fact, it is 
claimed, that everything imported to-day at great cost from 
Great Britain, the United States, and Germany will be 
supplied in time at a cheaper rate by the local manufactories. 
The only element lacking to ensure ‘the proper development 
of Manchuria is that of a steady and hard-working Russian 
element in place of the Siberian convicts and exiles, who 
roam about the country picking up a precarious livelihood, 
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CLYDE-BUILT FLOATING DOCKS FOR 
ROTTERDAM. 


On the 26th inst. there was launched from the yard of 
William Hamilton and Co., Port Glasgow, the first of two 
floating docks which the firm has on order for the Rotter- 
damsche Droog-dok Maatschappij, of Rotterdam. This 
floating dock, the first that has been built in Scotland, is of 
the double-walled type, and is a complete structure, having a 
length of 300ft.,a breadth of 70ft., anda capability of docking 
vessels of 46ft. to 48ft. beam, and up to 3000 tons light- 
weight. With a vessel of this beam and weight in place, 
there will still be a dry platform for the workmen employed 
under the vessel’s bottom. The dock is subdivided into 
water-tight compartments, and the pumping arrangements are 
very complete, consisting of four centrifugal pumps, each of 
800 tons discharging capacity per hour, direct-coupled on to 
vertical motors, to which the power will be supplied from an 
electric station on shore. The arrangement is such that 
each compartment is capable of being discharged by any of 
the four pumps, and all motors, discharge and distributing 
valves, are so arranged that the working of the dock is under 
the control of one man in a central cabin situated on the top 
of one of the side walls. The latest improvements have 
been adopted, including shifting bilge blocks, mechanical 
shores, warping capstans, and rolling fenders; while the 








AMENDMENT OF THE ELECTRIC 
~..s LIGHTING ACTS. 


AL who are interested in the development of electricity as 
a means of distributing light and power will hear with 
satisfaction that a movement is on foot toamend the Electric 
Lighting Acts, the imperfections of which have done so 
much to hamper the industry for the last twenty years. The 
proposed amendments are to be found in a Bill of twelve 
clauses which was recently introduced in the House of Lords 
by the Board of Trade. In view of the important bearing 
which they have not only upon the supply of electricity by 
private undertakers, but upon the powers which may now be 
exercised by local authorities who supply electricity, we 
propose to give the substance and to explain the significance 
of the more important clauses. 

It may be remembered that a Joint Committee, which was 
presided over by Lord Cross in 1898, recommended that ‘‘ the 
proved public advantages of electrical energy in the genera- 
sion of light and power warrant, in their opinion, the granting 
30 undertakers of compulsory powers for acquiring sites for 
yenerating stations and lands or easements for pipes and 
mains therefrom and other works.’’ This recommendation 


THE 


| nas hitherto lain dormant, but the Bili under discussion pro- 


| 20ses to put it into force. The Committee also recommended 





shat ‘‘ compulsory powers for the acquisition of land for a 
generating station, and land or easements for pipesand mains 
and other works to the area of supply, may also properly be 
given where the proposed site is not within the area of supply. 
he local authorities for the district or districts in which the 
site is, and the owners, lessees, and occupiers, should have 
the same notices and the same locus standi as if that district 
were the area of supply. Provision should also be made for serv- 
ing notices to local authorities and owners, &c., of districts 
or land through whose districts or land mains are to be run 
from the generating station to the area or areas of supply. 

It is provided by Clause 1 that Provisional Orders, which, 
as is well known, upon confirmation become Acts of Parlia- 
ment, may provide for the compulsory acquisition of land for 
generating stations either within or caule the proposed area 
of supply. Hitherto it has been impossible for promoters to 
obtain power for compulsory purchase by means of a Pro- 
visional Order; these documents merely provide that pro- 


| moters may enter into agreement for the purchase of the 
| necessary land. If the Bill under consideration becomes an 
Act of Parliament, it will be possible to specify in a schedule 


delivery and workmanship. Mec. Duncan Robertson said the | 
construction of the docks had been accomplished with satis- | 
factoriness and expedition, notwithstanding that the builders | 
had contracted for vessels of a novel description so far as the | 
Clyde wasconcerned. They had laid down special machinery | 
and appliances, showing that they were ready to go to con- | 
siderable expense to carry out their contract faithfully and | 
well. The second dock, which is still larger, will be launched 
shortly. When afloat the dock was taken in tow by three of 
the Glasgow and Greenock Shipping Company’s steam tugs 
to East India Harbour, Greenock, there to await the arrival | 
of Messrs. Smit’s tugs, of Rotterdam, which have been | 
chartered for towing the dock to its destination. 








EXPRESS ENGINE — NORTH-EASTERN 
RAILWAY. 


Mr. Witson WorspELL has designed and is now building at | 
the Gateshead Works a type of engine—Class V.—intended to | 
increase still further the locomotive power of the North- 

Eastern Railway. These engines are four wheels coupled with | 
leading bogie, and a pair of carrying wheels under the fire-box. | 
The coupled wheels are 6ft. 10in. diameter, the bogie wheels | 
3ft. Ttin. diameter, and the carrying wheels 4ft. diameter. | 
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to the Provisional Order the land which is most suitable 
for a generating station, and the price to be paid may be 
determined after notice to treat, by arbitration under the 
Lands Clauses Acts, subject to 10 per cent. for compulsory 
purchases. In thus giving the Board of Trade power to 
make a Provisional Order for the exercise of powers of com- 
pulsory purchase, the Legislature is in reality doing less than 
has already been done in the case of light railways, for there 
the Board has power to confirm a Light Railway Order which 
contains clauses for compulsory purchase, and this confirma- 
tion requires no sanction by Parliament. Clause 1 also 
relieves undertakers from making private arrangements as to 
wayleaves and the opening up of streets, as it gives them 
the necessary powers to acquire easements, &c., for these 
purposes. 

The second clause of the measure makes an alteration in 


| the law for the benefit of what are knownas ‘ bulk ’’ supply 
| companies. 
| have only been exercisable under the provisions of a special 


Hitherto the powers exercised by these bodies 


Act ; it is now proposed to allow promoters to obtain a Pro- 
visional Order for the supply of electricity in bulk within 
any area for the purpose of distribution by authorised under- 
takers. How far this alteration of the law will prove useful 

in practice remains to be seen. 
The third clause of the measure is perhaps the most signifi- 
cant of all, as it makes an important change in the law which 
(EAR lt AE 
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bridges connecting the side walls at each end can be utilised 
as cranes, each capable of lifting 8 tons from the centre of 
the dock. The construction of the dock has been super- 
intended on behalf of the owners by Mr. Duncan Robertson, 
chief surveyor to the Bureau Veritas in Glasgow. There was 
a large company present at the launch, the ceremony being 
performed by Mrs. John Harvey, Benclutha, Port Glasgow, 
wife of one of the partners. Mr. William Hamilton, pre- 
siding at luncheon after the launch, proposed ‘‘ Success to 
the Rotterdam Dry Dock Company,’’ and said the building 
of tbe dock would compare favourably with anything of a 
similar kind that he had seen. They were a little handi- 
capped in this country in adopting floating docks, as they 
had not the depth of water necessary for sinking them. 
However, he was satisfied that before long the old system of 
terra firma graving docks would be done away with entirely, 
and the floating dock system take its place. Mr. James 
Crighton, manager of the Rotterdam Company’s engineering 
department, and son of ex-Provost Crighton, of Port Glasgow, 
in replying, stated that the Dutch company was founded 
thirty-five years ago by a Scotsman, and since then it had 
had two Scottish managers. He was very pleased with the 
way the first dock had been completed, both as to early 
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The cylinders are placed outside the frames, and are 20in. | 
diameter, with a stroke of 28in. These engines are fitted 
with valves similar to Class R. The barrel of the boiler is | 
15ft. 10gin. long and 5ft. Gin, diameter outside. The fire-box | 
is 9ft. long, with a grate area of 27 square feet. The working | 
pressure is 200 lb. per square inch. Heating surface in tubes, | 
2275°8 square feet ; heating surface in fire-box, 180 square | 
feet ; total, 2455:8 square feet. The first of these engines is 
expected to be at work in August; they will be the largest | 
and most powerful express engines ever built in England, 
and capable of dealing with the present heavy fast passenger | 
traffic between York and Edinburgh. The weight of the 
engine without the tender will be about 72 tons. The tender 
weighs 43 tons 10 cwt.; capacity of tanks and well, 4125 
gallons ; coal, 5 tons. This traffic is ever increasing in speed 
and weight, and the engines are built with a considerable 
margin of power that can be utilised when required. 








THE Russian postal authorities are now negotiating 
with a maker of automobiles for the supply of a certain number to 
be used in the postal service, 





V. CLASS PASSENGER ENGINE, NORTH-=ASTERN RAILWAY 


at present confers a right of compulsory purchase of private 
undertakings upon the local authority. It provides that the 
Board of Trade may by Provisional Order exclude the appli- 
cation of the power of purchase given by Sec. 2 of the 
Electric Lighting Act, 1888, in the case of any undertaking 
to which they consider it is inapplicable, either by reason of 
the undertaking being situated in a large number of districts, 
or by reason of the objects of the undertaking not being such 
as can be properly carried out by local authorities, or by 
reason of any other special circumstances affecting the under- 
taking, but before doing so it shall cause notice to be given to 
any local authorities who would have the right to purchase 
under the said section, and shall consider any objection made 
by any of those authorities. ’ 

This clause, if it becomes law, places an important dis- 
cretion in the hands of the rg of Trade. Nothing has 
operated to hamper the development of private electrical 
undertakings as the prospect of compulsory purchase without 
compensation. 

Another distinct advance is made by Clause 5. It is there 
provided that the Board of Trade may, with the concurrence 
of the Local Government Board, by Provisional Order, make 
such provisions as appear to them necessary or expedient, by 
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the constitution of a Joint Committee or Joint Board, or other- 
wise, for the joint exercise of the powers under the Electric 
Lighting Acts by two or more local authorities as respects any 
area of supply consisting of the whole or parts of the districts 
of those authorities in any case where it appears to them that 
the joint exercise of those powers would be expedient. 
Although this clause undoubtedly gives local authorities 
facilities for combining together, of which they have felt the 
need in past times, it may serve to tempt local authorities to 
embark upon undertakings which are altogether beyond them. 
Experience has shown that where the needs of a large 
number of districts have to be served, large private companies 
are quite competent to undertake the work ; and the increased 
powers which are to be conferred upon private companies by 


A NEW MEASURING MACHINE. 





We illustrate, by a small engraving from a photograph, 
which gives a general view, and byasectional drawing, a new 


measuring machine which is now being made by the Newall | 


| Eogineering Co., Ltd., 36, Featherstone-street. We have been 


the present Bill must have the effect of rendering such bodies | 


better able to give a supply over a large area. 


Clause 6 makes what is perhaps the most important change | 


of any suggested by the Bill. It is there provided that Sec. 1 
of the Electric Lighting Act, 1888, in so far as it gives a power 


of veto to the local authority, shall be repealed. That section | 


required the consent of the local authority to the grant of a 
Provisional Order to any private company who sought powers 
for the supply of electricity within the area of the local 
authority. It is true that the Board of Trade had power to 
dispense with this consent in certain cases; but the new bill 
merely declares that the Board of Trade ‘‘on considering 
whether any Provisional Order should or should not be granted, 
take into consideration the views of the local authorities 
affected on the subject, but in cases where the consent of the 
local authority is not given, may grant the Order or not at 
their discretion.’’ This change in the law is also based upon 
a recommendation by Lord Cross’s Committee, who said :— 
‘‘ Tn our opinion the local authority should be entitled to be 
heard before the Board of Trade, but should not have, so 
to speak, a provisional veto, only to be dispensed with in 
special cases by the Board of Trade. 

Clause 7 makes certain alterations in the procedure which 
must at present be adopted for the revision of prices. At 
present, by Sec. 32 (2) of the Schedule to the Electric Light- 
ing (Clauses) Act, it is competent for the local authority or 
the undertakers to apply for the revision of prices at the end 
of every seven years. It is now proposed to allow this revision 
to be applied’ for at the end of every five years, and to allow 
‘*twenty consumers ’’ to make the application if they are so 
minded. It will be seen that this distinctly increases the 
opportunities for revision which now exist. 

Clause 9 makes certain alterations in the dates upon which 


the accounts of electric lighting undertakers are to be made | 


up. 

Clause 10 providesthat, notwithstanding anything in the 
Electric Lighting Acts or in any Act of Parliament or Pro- 
visional Order authorising an undertaking, a person shall not 
be entitled to demand from undertakers authorised to 


supply electricity in any area a supply of electricity for | 


any premises having a separate supply, unless he has 
agreed with the undertakers to pay to them such mini- 
mum annual sum as will give them a reasonable return 
on the capital expenditure, and will cover other standing 
charges incurred by them, in order to meet the possible 
maximum demand for those premises ; the sum to be so paid 
shall be determined in default of agreement by arbitration 
under the Electric Lighting Act, 1882. 

Taking a general view of its provisions, the measure of 
which we have endeavoured to give, the purport is but a phase 
of that retrenchment which experience has shown to be 
necessary in electrical legislation. In the early stages of the 
application of electricity to numerous public purposes, it was 
thought proper to grant rights of purchase and rights of veto 
to the local authorities. The policy of the Act of 1882 was to 
allow compulsory purchase after a comparatively few years. 
This was found to hamper the investment of private capital, 
and as a result an Act was passed in 1888 to extend the time 
limit. The teaching of fifteen years has shown that any 
express power of compulsory purchase may have a dogging 
effect ; and we rejoice to find that even at the eleventh hour 
the Government have decided to let the industry free from the 
rastrictiéns under which it has laboured. 





over one of these machines, the 12in. size, with some care. 
The machines are essentially engineers’ tools. 
made for and intended for daily use in the tool room 
of any well-managed works. 
instruments to be kept under glass cases. The fact that they 
are, moreover, not expensive as such machines go, is also 
much in their favour. The feature of greatest novelty is the 
use of a delicate spirit level as an indicator. The action of 
this little device is very pretty, and it responds to the usual 
tests for sensitiveness, a hand laid upon the bar or upon the 
bed, or a strain applied by the hand, being sufficient to cause 
appreciable movement of the bubble. 

We give now a description of the 12in. machine. The 
letters refer to the illustration above. The head screw A is 


of a coarse pitch—ten threads per inch—and the thread is of | 


a deep buttress form, giving = large wearing surface. The 


screw and nut B have equal lengths of thread to ensure equal | 
wear, and are screwed three times the lengths of the required | 
movement, so that there is never less than two-thirds of the | 














NEWALL MEASURING MACHINE 


full length of thread in contact, The screw A is operated for 
quick movement by means of the knurled nut C. For fine 
movement the lever D is clamped to the spindle by an 


excentric movement on the levers E, the thumb-screw F | 
When the excentric lever is | 


thrusting against the bar G. 
released, the fine adjustment lever is left hanging, and is 
carried along with the head screw. The vernier bar H is 
graduated into ~,ths, being the pitch of the screw A, and the 


vernier I is carried by the rim of the graduated wheel J along | 


the vernier bar H. 

The graduated wheel J is divided into ,4,ths on the right- 
hand side, and ;;;;ths on the left, and the vernier I into 
robvoths. Readings can therefore be taken in decimal 
rotation, the ,',ths being the highest figure disclosed on the 
vernier bar H, the ;},ths being the highest figure on the right- 
hand side of the wheel J past zero, the ;;'ssths being the 
highest figure on the left side of the wheel past zero, and 
ia¢asths are shown by the vernier I. The upright, carrying 
the veroier bar, can be moved to any convenient position when 
setting to zero. 

Turning now to the tail stock, the anvil L is a push fit in 
the socket M, in which is an adjustable spring controlling 
the amount of pressure put on the piece being measured. 
The tail end of the anvil L comes in contact with the rocking 
lever N, which is pivoted in the bracket O. When pressure. 
is applied to the anvil L the spirit level P is displaced. The 
bubble on the spirit level P is adjusted in the first place to 
remain at the left-hand end by means of the thumb-screw Q. 
Sufficient pressure should be applied to the piece being 





They are | 


They are not, that is to say, | 





| measured to bring the bubble up to a given graduation on the 
vial of the spirit level. The same method is adopted when 
adjusting the heads to the nearest inch by means of end rods 
or with rule and microscope. 
The movement of the anvil L is magnified by the level P 


4000 that is to say, if the anvil is moved one-thousandth— 


ae 


-0001lin.—the bubble would move 4in. The rocking lever N 

is kept in contact with the anvil L by a spring, which may 

be adjusted in the boss R of the bracket O. When the pres- 

sure is removed from the anvil L the rocking lever rests 
| against the stop S. The head and tail stocks are clamped to 
a true flat face on the bed shown in the drawing. It will be 
| observed that the screw-down bolts pull diagonally, so that 
| the heads are clamped on the front side and top of one side 
| of the bed. Greater accuracy isthus ensured. The bed rests 
| on three points. ‘Three sizes of machine are made, 12i0,, 
| 24in., and 48in., and though generally not so provided, they 
can be fitted with rules and microscopes. 








A NEW OIL ENGINE. 


AFTER a great deal of experimenting, the Britannia Com- 
pany, of Colchester, has entered upon the manufacture of a 
new oil engine designed by Mr. V. R. Nicholson. The object 
which the inventor has had in view is the reduction of working 
parts and the simplification of the action of the engine, so 
that it may be safely trusted in the hands of non-experts. 

| That this end has been very fairly well attained will be 
| evident from the drawings which are given on page 30 and 
| from the following description :— 

The engine works on the Otto cycle. It uses ordinary 
| petroleum. There is no oil pump and no external ignition 
apparatus-—neither lamp nor electric connections. Except 
that the design of the engine as a whole has been carefully 
| thought out, there is nothing particular about it. A crank is 
| driven by a piston in the usual way, and the oil tank is in the 
|engine base. The governor, moreover, presents no new 
| features. The centrifugal type is used in preference to the 
pendulum or inertia governor, but the control is still by hit- 
and-miss. The entire charge is cut out, so that at all loads 
a uniform mixture is maintained. The details of construc- 
tion of the governor have been carefully thought out, and 
attention has been paid to the reduction or equalisation of 
friction by proper lubrication, so that it works, as we have 
satisfied ourselves by repeated tests, with certainty and 
precision. 

It is, however, in the vaporiser and igniter that the chief 
interest is to be found. Several detail sections of the 
vaporiser will be found on page 30. An oil pump is dispensed 
with. On the suction stroke the working piston draws a 
| charge of oil into the vaporiser. This is, as shown, a flat 
cast iron box A, with baffles which cause the oil and its vapour 
to travel backwards and forwards through passages, which are 
initially heated by a blow lamp. The igniter B isimmediately 
below the vaporiser. It consists of a tube with thin internal 
ribs, which, having once been raised to a temperature 
sufficiently high to cause ignition, maintains that temperature 
without the application of an external flame. This igniter 
is connected by passages with the vaporiser in such a way 
that a portion of the rich charge passes through it on its way 
to the combustion chamber. On the return stroke the com- 
pression causes the charge remaining in the igniter toexplode 
and fire the rest of the charge. Referring to the detail 
drawings on page 30, a represents the cylinder, b the com- 
bustion chamber, and c the vaporiser attached to the outside 
of the combustion chamber b. The internal partial par- 
titions, marked c!, cl, cause the oil, which enters through 
the inlet d, to be drawn by the air entering through the air 
inlet d' in a zig-zag path, so as to be presented to an extensive 
heating area before passing to the combustion chamber. 
e is an auxiliary chamber, which is in connection with the 
vaporiser by the passage f; this passage is controlled by the 
valve g, which normally closes it under the action of the 
spring piston g'; the auxiliary chamber e is also in com- 
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munication with the combustion chamber b by means of the 

e k, A chamber or tube i connects the auxiliary 
chamber e to the combustion chamber b by small openings j 
and k respectively. This chamber i contains the igniter, 
which, in the form shown in the drawing, comprises a tube / 
having the internal swellings or ribs m,m, which retain the 
heat and offer a large surface to the vapour coming in contact 
with them; 2 is the main air inlet valve and o the exhaust 
valve. 

The action is as follows :—The oil entering the vaporiser c 
through the inlet d is, during the suction stroke of the 
piston, drawn by the air entering through the inlet d' through 
the yaporiger, and thence through the valve g into the 
auxiliary chamber e, where it divides, the major portion of it 
being drawn directly to the combustion chamber 4, whilst the 
remainder flows through the tube or chamber i into the com- 
bustion chamber b ; this latter portion on the following com- 
pression stroke of the piston ignites and explodes the charge 
in the combustion chamber. 

To start the engine a blow-lamp is placed under the vapor- 
iser and igniter, which it brings to a sufficient temperature in 
eight to twelve minutes. A little paraffin is then poured into 
the starting cup E, at the cylinder end, and the air valve 
being opened, the engine is pulled round. The charge from 
the cup is thus drawn into the vaporiser, and after a few 
revolutions the engine starts up. The starting lamp may 
then be removed. A section of this cup and starting valve is 
given on page 30.- A represents the vaporiser and a the plug 
which has a longitudinal! passage b, closed by a valve c, formed 
on a sleeve d, and kept closed by a spring f. The outer face 
of a on this sleeve is open to the atmosphere by the passage j 
formed through the flangei. d', d' are peripheral openings 
formed at the end of the sleeve cap d for the escape of the oil 
into the vaporiser. o isa passage through the flange i for 
placing the space p around the plug in communication with 
the atmosphere so as to permit air to be drawn into the 
vaporiser around the plug. The action is as follows :—The oil 
or spirit being supplied to the plug passage 4, and the engine 
started, air is drawn through the p e o and around the 
inner end of the plug a, the sucticn lifting the sleeve valve e 





THE MOTOR CAR BILL. 


THE following is the text of Lord Balfour's Bill “to 
amend the Locomotives on Highways Act, 1896,” the 
short title of which, when passed, is to be the ‘* Motor Car 
Act, 1903” :— 

1,—(1) If any person drives a motor car on a public highway 
recklessly, or at a speed which is dangerous to the public, having 
regard to all the circumstanves of the case, including the nature, 
condition, and use of the highway, and to the amount of traffic 
which actually is at the time, or which might be expected to be, 
Pc Y highway, that person shall be guilty of an offence under 
this Act. 

(2) Any police constable may apprehend without warrant the 
driver of any car who commits an offence under this section within 
his view. 

(3) If the driver of any car who commits an offence under this 
section refuses to give his name and address, or gives a false name 
and address, he shall be guilty of an offence under this Act, and 
it shall be the duty of the owner of the car, if required, 
to give any information which it is within his power to give, 
and which may lead to the identification and apprehension 
of the driver, and if the owner fails to do so he shall also be guilty 
of an offence under this Act. 

2.—-(1) Every motor car shall be registered with the council of a 
county or county borough, and every such council shall assign a 
separate number to every car registered with them. 

(2) A mark indicating the registered number of the car and the 
council with which the car is registered shall be fixed on the car 
or on a vehicle drawn by the car, or on both, in such manner as 
the council require in conformity with regulations of the Local 
Government Board made under this Act. 

(3) A fee of five shillings shall be charged by the council of a 
county or county borough on the registration of a car, 

(4) If a car is used on a public highway without being registered, 
or if the mark to be fixed in accordance with this Act is not so 
fixed, or if being so fixed, it is in any way obscured or rendered or 
allowed to become not easily distinguishable, the person driving 
the car shall be guilty of an offence under this Act. 

3.—(1) A person shall not drive a motor car for hire or reward 
unless he is licensed for the purpose under this section, and a 
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from its seat against the action of the spring f; the lifting of 
the valve e from its seat brings the peripheral holes d' in the 
said sleeve into communication with the plug passage 3, 
whereby the oil or spirit coming through the said openings is 
immediately picked off and drawn into the engine with the 
ingoing air. The quantity of oil admitted may be regulated 
by adjustlng the quantity of air entering with the oil, or by a 
spindle, which fits into the passage through the plug, and 
the front end of which is made conical to fit the inner end of 
the said passage, which is also made conical and forms a valve 
seat ; by turning this spindle, a portion of which is screw- 
threaded and fits into a nut, the conical portion can be 
adjusted in position in the conical end of the passage, so as to 
partially or wholly cut off the oil supply. 

The engine runs very steadily and regularly, and may 
safely. be left without attention for comparatively long 
periods. The igniter, doubtless because the charge it con- 
tains is always the same and is independent of the ultimate 
mixture in the cylinder, is very trustworthy, and during the 
few hours which we have had an engine under observation, 
frequently varying the load, imposing and removing it sud- 
denly, and altering the speed by interference with the governor, 
gave no trouble. Moreover, it retains so much heat that an 
engine may be stopped for many minutes and will start again 
without the use of the lamp. It is to be observed that from 
the position of the igniter and the arrangement of the 
passages the inert gases are sucked out and replaced bya new 
charge each time, and that under no circumstance can cold 
air be drawn into the igniter. These points are essential to 
its accurate working. 

Of the details of the construction of the engine a few words 


may be said, but engineers will be able togather all the points | 
The air valve is | 


of importance from the sectional drawings. 
placed over the exhaust valve in orderto reduce complication, 
and to make the latter easy of access. A good point about 
the construction of these valves is the provision of piston 
bearings with enclosed springs. The engines appear to be well 
constructed throughout, and they are being made under the 
personal supervision of Mr. Nicholson. 








Tue eleventh International Congrés of Hygiene will 
be held in Brussels from the 2nd to the 8th of September next, 





person shall not empley any person who is not so licensed to drive 
a motor car for hire or reward. 

If any person acts in contravention of this provision he shall be 
guilty of an offence under this Act, 

(2) The council of a county or county borough shall grant a 
licence to drive a motor car for hire or reward to any person 
applying for it on payment of a fee of one shilling, unless the 
applicant is disqualitied under the provisions of this section. 

(3) Any Court before whom « person is convicted of an offence 
under this Act, or of any offence in connection with the driving 
of a motor car, — 

(a) may, if the person convicted holds any licence under this 
— suspend that licence for such time as the Court thinks fit ; 
an 

(4) may, if the person convicted does not hold any licence 
uuder this section, declare him disqualified for obtaining a licence 
for such time as the Court thinks fit ; and 

(c) if the person convicted holds any licence under this section, 
shall cause particulars of the conviction, and, if the licence is 
suspended, particulars of the order suspending the licence, to be 
endorsed upon any licence held by him, and shall also cause a copy 
of those particulars to be sent to the council by whom any licence 
so endorsed has been granted. 

Any person so convicted, if he holds any licence under this section, 
shall produce the licence within a reasonable time, for the purposes 
of endorsement, and if he fails to do so shall be guilty of an offence 
under this Act, 

A licence so suspended by the Court shall, during the term 
of suspension, be of no effect, and a person whose licence is 
suspended shall, during the period of suspension, be disqualified for 
obtaining a licence. 

(4) If any person who, by reason of a declaration of the Court, or 
the suspension of his licence, is disqualified for obtaining a licence, 


| applies for or obtains a licence while he is so disqualified, or if any 


person whose licence has been endorsed, applies for or obtains a 
licence without giving particulars of the endorsement, that person 
shall be guilty of an offence under this Act, and any licence so 
obtained shall be of no effect. 

4,—(1) The Local Government Board may, under section six of 
the Locomotives on Highways Act, 1896 (in this Act referred to as 
the principal Act), make regulations— 

(a) Providing generally for facilitating the identification of motor 
cars, and in particular for determining, and regulating generally, 
the size, shape, and character of, the identifying marks to be fixed 
under this Act, and the mode in which they are to be fixed and to 
be rendered easily distinguishable either by night or day, and 
with respect to the registration of cars, and the entry of particulars, 
including particulars of the ownership of the car in the register, 
and for making any particulars contained in the register available 


' for use by the police, and for making the registration of a car void 





if the regulations as to registration are not complied with ; and 

(4) with respect to the licences to be granted by the councils of 
counties or county boroughs under this Act, and in particular with 
respect to the register to be kept of those licences, and for making 
any particulars with respect to any persons whose licences are 
oraee or endorsed available for use by the police, 

(2) The councils of counties and county boroughs shall comply 
with any regulations so made by the Local Government Board. 

5,—(1) Section four of the principal Act (which relates to the 
rate of speed of motor cars) is hereby repealed, except as respects 
any special limits or special place to which that section is applied 
by regulations made by the al Government Board with a view 
to the safety of the public on the application of the council of any 
county or county borough in which the special limits or place are 
situated, 

(2) The council of the county or county borough in which any 
such special limits or place to which a regulation under this section 
refers are situated shall give public notice of the regulation and 
place notices for the purpose of giving effect to the regulation in 
conspicuous places in or near the special limits or place. 

6. A person guilty of an offence under this Act shall be liable on 
summary conviction in respect of each offence toa fine not exceed- 
ing twenty pounds, or in the discretion of the Court to imprison- 
ment for a period not exceeding three months, or in the case of a 
second or subsequent conviction to a fine not exceeding fifty 
pounds, or ia the discretion of the Court to imprisonment for a 
period not exceeding six months, 

7. Four tons shal! be substituted for three tons, and five tons 
for four tons, in subsection one of section one of the principal Act 
(which relates to the maximum weight of motor cars). 

8. The definition of ‘‘ male servant” in subsection three of 
section nineteen of the Revenue Act, 1869, as amended by section 
five of the Customs and Inland Revenue Act, 1876, shall be con- 
strued as if a person employed to drive a motor car were inc uded 
in that definition. 

9. Subsections one and five of section eighty-seven of the Local 
Government Act, 1888 (which relates to local inquiries), shall 
apply for the purpose of the carrying out by the Local Government 
Board of any of their duties under this Act. 

Clauses 10, 11, and 12 deal with the application of the 
Act to Scotland and Ireland, and with detinitions. 








INTERNATIONAL COLLIERY EXHIBITION.—An_ exhibition of 
colliery appliances was opened at the Agricultural Hall, Islington, 
on Tuesday, 30th June, and remained open until the 7th inst. The 
promoter was Mr. H. G. Montgomery, whose object was to bring the 
makers of colliery plant into touch with the owners of mines, 
Although the number of exhibitors was not so large as could have 
been wished, there was much that was interesting to be seen. In 
view of the ever-increasing cost of labour in miningand the advances 
which are being made, particularly in the United States, in 
mechanical methods of coal cutting, the exhibits of Messrs, Mavor 
and Coulson, the Hardy Patent Pick Company, Limited, and 
Gardner Electric Drill and Hammer Company, served to demon- 
strate that British engineers are giving attention to the subject. 
There were also several exhibits of mechanical stokers, and 
numerous models of railway couplings, to which much attention is 
now being devoted by inventors. Although the coal trade is said 
to be in an indifferent state at present it is considered probable 
that worse prospects are in store, and it behoves colliery owners to 
revise their present old-fashioned methods and prepare for the 
keen competition which will inevitably come with slackness of 
business, It is computed that 70 per cent, of the cost of coal 
getting is expended in labour, and it must be to labour-saving 
appliances that the pit owners will have to look for cheapening 
their cost of production. 

THE JUNIOR INSTITUTION OF ENGINEERS.—An extra meeting 
of this Institution, the chairman, Mr. Kenneth Gray, presiding, 
was recently held at Finsbury Technical College, when there was 
a large attendance of the members to hear a lecture on 
‘High-frequency Electric Discharges,” given by Mr. R. P. How- 
grave Graham, A.I.E.E. The members of the Society of Model 
Engineers were also invited, and many of them were present. The 
lecturer first explained the principles of ‘‘self-induction” and 
‘*capacity ”” and the conditions necessary for their combination to 

ssines oscillatory discharges of exceedingly high frequency. 

his was elucidated by mechanical analogies, including one based 
on hydraulic principles and perfected Bi Prof, Northrup. As 
direct proofs Mr. Graham spoke of the reduction of the frequency 
to so low a value as to cause the spark to emit a musical note, and 
of the measurement of the oscillation period by photographing the 
discharge with the aid of moving plates or revolving mirrors. The 
range of frequency of electric oscillations up to 30,000 million per 
second was briefly sketched, and as a rough guide the figures given 
for most of the experiments shown was from four to eight 
hundred thousand per second. Some attention was given to 
practical details, including sources of supply regulation of spark 
gap and the use of strip connections to allow for the confinement 
of these currents to the surface layers of their conductors, The 
enormous effects of self-induction were demonstrated by the 
lighting of an ordinary 100-volt lamp short-circuited by two or 
three feet of fin. copper rod. Equally striking induction effects 
were shown, including the lighting of a lamp at 7ft. distance by the 
currents induced in a secondary of only three turns of rather large 
area, the primary being a similar coil on the opposite side of the 
lecture table. The lecturer emphasised the importance of syntony, 
and showed an experiment in which a lamp was caused to vary 
between darkness and extreme brilliancy, the tuning being per- 
formed by sliding a wire along an adjustable self-induction until 
a point was reached where the natural vibration period of the 
receiving circuit was identical with that of the transmitting coil a 
few feet away. After a demonstration of other high-frequency 
phenomena Mr, Graham explained that currents which would kill 
at ordinary periodicities could be passed with impunity through 
the human body at very high rates of vibration, and showed a 
100-volt glow lamp worked by the current flowing through 
him from hand to hand. He then dealt at some length with the 
medical aspect of the — and — 2 eS 
arranged high-frequency medical apparatus made r. Hillier 
and “Wir. Camier, of ~ wa among. An account, filustrated by 
lantern slides, was then given of the work of Nikola Tesla and 
others, after which several beautiful experiments with a large 
Tesla coil were shown, including direct and brush discharges at 
very high apy on Mr. Graham took long sparks to his body, 
charging it toa igh alternating potential, faint glows and brushes 
being visible at his finger tips, These became purple tree-like 
discharges ending in pale blue streamers lft. long on approaching 
the free hand to a plate on the other coil terminal. Sparks l}in. 
long were given to members of the audience from the lecturer's 
hands, and isolated vacuum tubes were made to glow brightly in 
the space surrounding the apparatus which, with all metal objects 
attached to it, gave out brushes and streamers at all points, The 
very high-voltage current, after passing along a single transmission 
wire of No. 40 Eureka, flowed through the primary of a small 
coreless transformer and into an insulated metal plate, there being 
no return wire. The secondary of only five turns lit a 25-volt 
lamp. Eventually the transmission wire was cut, and the power 
for a smaller lamp was transmitted by electrostatic induction 
between two plates more than lft. apart. Mr. Graham, in speak- 
ing of the future possibilities of high-frequency work, entertained 
hopes that at some future time power might be successfully trans- 
mitted to a distance without connecting wires, but concluded by 
expressing his opinion that at present it cannot be said to extend 
its sphere of usefulness beyond electro-therapeutics and wireless 
telegraphy. On the proposal of Mr. P. Marshall, seconded by Mr. 
W.J.Tennant, a vote of thanks was accorded to the lecturer, special 
reference being made to the highly successful series of brilliant 
experiments with which the lecture was illustrated, 
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RAILWAY MATTERS. 


Me. A. J. Brickweti has been appointed surveyor to 
the Great Northern Railway in succession to Mr, W. H. Elwell. 


Tue mileage of the Austrian railways increased 297 
miles in 1902, to 12,693 miles, 57 per cent. of which belong to the 
State. 

SouTHPporT ratepayers, by a large majority, have 
decided against the introduction of Sunday electric cars into the 
borough. 


Tuer French Government has rejected definitely the 
new Bahgdad Agreement concluded between German and French 
promoters, 

ONLY 171 miles of new railway lines were opened in 
Japan last year. The tendency at present, says a consular report, 
is to abandon schemes for railway extension. 


In Natal there is a demand for a few specially qualified 
plate’ayers and boilermakers on the Government railways, 
Application must be made to the Agent-General for Natal, 26, 
Victoria street, London, 8.W. 


PayMENT of employés by cheque instead of in currency is 
to be established on the Pacific system of the Southern Pacific 
Company after July Ist. The che«ues will be drawn to the order of 
the employs, and may be cashed by station agents as well as 
through ordinary banking channels. 


Tue Paris Metropolitan circular line No. 2, on the left 
bank of the Seine, is to be opened for traffic between the Boulevard 
Saint Marcel and the Quai de Grenelle towards the end of the 
present year, according to a statement made by M. Hénaffe in bis 
proposition for hastening the works brought before the Municipal 
Council. 


British locomotive builders more than held their 
own in the Japanese market last year. Out of 63 locomotives 
ordered 45 were supplied from these islands, and 18 by American 
builders. Three or four engines were built at the Government 
Works at Kobe, in the Sanyo Iiailway Company’s Works, and at 
the Osaka Locomotive Works, 


Tar multiple-unit trains, installed by the British 
Thomson-Houston Company on the Central London Railway, in 
place of the locomotives formerly employed, are working so 
efficiently that the company has been able to arrange for a two- 
minute service on the line. Hitherto the average interval between 
the trains has been 24 minutes, 


Tue general education and training of the average rail- 
way Official ard employé in Russia leave a great deal to be desired. 
The Government has approved of the establishment in St. Peters- 
burg of a system of private instruction for training persons who 
wish to enter the service of the Russian railways in the capacity of 
clerks, tratlic managers, or goods agents. 


Ir is announced that Mr. A. M. Thompson, M. Inst., 
C.E., M.LE.E., signal superintendent of the London and North- 
Western Railway Company, Crewe, has been appointed electrical 
engineer to the company from July Ist, in succession to Mr. 
J, W. Fletcher, who has retired. Mr. Thompson will, in addition 
to his present duties, take charge of the electrical and telegraph 
work, 


Tue new trolley tunnel under the North River at New 
York City will have one of its twin tubes completed and ready for 
operation early next summer, This tunnel is thoold Hudson Kiver 
Tunnel, whose partly completed bores are being finished. Accord- 
ing to the statements published, there remaiggonly 1200ft. more of 
the north tube to be completed, and work is progressing at the 
rate of from 3ft. to 13ft. per day. The south tube has not been 
commenced. This is 5100ft. long. 


Tue Wick and Lybster Light Railway was opened for 
traffic by the Highland Railway Company last week. It is in the 
extreme north of Scotland, and connects Lyhster, where there is a 
small but excellent harbour, with the Highland system at Wick. 
There is a considerabie fishing trade at both places, The Treasury 
contributed £28,000 to the cost of the line, and the rest of the 
capital was raised locally. The Highland Company has given the 
light railway company a favourable working agreement. 


Sir FrepErIck THorp Mapprn, Bart., M.P., of Thorn- 
hary, Sheffield, has resigned his position as a director of the 
Midland Railway, on account of advancing years. Sir Frederick 
was appointed on the board in July, 1869. ‘The chairman of the 
company, Sir Ernest Paget, who was appointed a director in 1870, 
is now the oldest member in point of service. Sir Frederick 
Mappin’s successor is understood to have been practically agreed 
upon, though no public announcement has yet been made. 


Rarip progress is being made with the new road now 
under construction from Songolodo on the Congo Railway to 
Popokabada, on the Kuango, The distance is about 310 miles, and 
the road, which is to be nine yards wide on the plain and five yards 
in the mountain, is built especially for tratfic by the new 
automobiles ordered by the Government. These vehicles will drag 
two tons over the road at the rate of twenty miles a day. The 
work is being carried out by 300 natives under the charge of seven 
white officers. 


Russa is intent upon shortening and facilitating com- 
munication*by railroad with Northern Persia by improving the 
existing connection between the European Russian railway system 
and that of the Caucasus, The latest step in that direction is the 
project put forward by a private company to build a railway bridge 
across the Gulf of Kertch, which connects the Sea of Azov with the 
Black Sea. The railway system of Russia would be brought into 
direct communication by means of such a bridge by way of the 
Crimea with the Vladikaukas Railway. 


AccorpING to an American newspaper, the United 
States Court of Appeals in Philadelphia gave a decision recently to 
the effect that the Pennsylvania Railway had a right to remove the 
poles and wires of the Westera Union Telegraph Company from 
along its right of way. The destruction of these lines is said to 
have been completed in thirty-six hours from the time the com- 
pany first gave the order to cut down the poles. In round numbers 
the territory covered is 1000 miles, and the work involved the 
destruction of 40,000 poles and 13,000 miles of wire. 


THE substitution of electricity for steam upon the 
elevated railways of New York bas proved a great success, ‘The 
Scientific American asserts that the electrical horse-power employed 
amounts to 45,000, which is far above the average steam power in 
use formerly. The average speed is not only increased, but more 
cars can be hauled by 25 per cent. The greatest tractive effort 
exerted upon a train is now 20,0001b., where the motors are dis- 
tributed throughout the train; but when locomotives were 
employed the utmost traction on the draw-bar was only 7000 lb. 


THE South-Eastern and Chatham Railway recently 
announced that, from the Ist inst, a sleeping car for first-class 
passengers would run from Calais to Paris (Nord) and Paris (Lyon) 
in connection with the night mail service leaving Charing Cross at 
9 pm, and Cannon-street at 9.5 p.m. Every Friday night a special 
boat train will run in connection with this service, leaving Victoria a 
8.50 p.m., and Herne Hill at 8.55 p.m. This service reaches Paris 
(Nord) at 5.50 a.m., but passengers will be allowed to remain in 
the sleeping car until 7.30 a.m. The large paddle steamer Le 
Nord qill run every night from Dover to Calais, in connection 
with this service, in about sixty-five minutes, 





NOTES AND MEMORANDA. 


More than 70 per cent. of the iron mined in the 
United States last year was or will be converted into steel. 


Ir has been stated that siloxicon is inoxidisable, but 
recent investigations have shown that this is not true. Whén it is 
heated to, or above, 2674 deg. Fah. in an atmosphere containing 
a large amount of free oxygen decomposition occurs. 


Mr. Arno_p [Forster has informed a member of Par- 
liament that experience has shown that modifications in the system 
of turret-sighting as originally fitted to the ships of the Majestic 
type are desirable. Improved gear has been prepared, and is 
being issned to ali battleships of the Channel Fleet, and is nearly 
complete. 


ALUMINIUM becomes granular and brittle when heated 
to about 600 deg. Cent.; at a slightly increased temperature it 
becomes so soft that it can be easily cut with a knife. Hence all 
that is needed in order to pulverise it is to heat it to the above- 
mentioned temperature and pound it in a mortar. With zine a 
similar treatment will give the sume result, 


Durine the year 1902 the total number of British 
ships that entered the port of Philadelphia amounted to 643, with 
a tonnage of 1,353,142 net tons, showing an increase against 1901 
of seven vessels and 86,894 tons. Although this increase may be 
looked upon as satisfactory, it is to be expected that a far larger 
increase will be shown when the new 3)ft. channel in the Delaware 
is completed. 


In regard to the intended removal of the magnetic 
observatory from Kew Gardens, on account cof the iostruments 
being disturbed by electric traction, negotiations have been prac- 
tically concluded with the Duke of Buccleuch for a piece of ground 
on the farm of Cassock, in the parish of Eskdalemuir, about 
15 miles above Langholm. Eskdalemuir is an ideal site for the 
observatory, and is 15 miles from any railway. 


For facilitating the bringing of wireless telegraphy 
into constant practice the French Under-Secretary of State for 
Postes and Telegraphs has decided to put up, near Paris, two 
stations intended to serve for methodical experiment:, where 
instruments can be tested and officials trained. One of these 
stations is to be situated near the Pont de Gravel, and the other 
35 kiloms. (21 miles) off, ia the neighbourhood of Me!un, 


Ir is reported from Mantes that on June 24th the 
steer:ng balloon of Paul and Pierre Lebaudy traversed a measured 
distance in 2 h, 46 min., during which time the motor made 
147,398 revolutions, giving 887 revolutions per minute. The dis- 
tanc3 traversed was 93-47 kiloms. (61 miles), and the altitude 
attained 200 m. (656ft.), while 170 kilos. (374 lb.) of bal'ast were 
carried in addition tc three persons. The balloon descended just 
in front of its shed at Moissor. 


PENNSYLVANIA, in spite of the decrease in anthracite 
output, held its position as leading coal producer in the United 
States last year. The Pittsburg district showed an increase of 
11 per cent , while the cutput of the mines to the east of Pitts- 
burg, along the Pennsylvania railroad, showed an increase of over 
30 per cent. The total production of Pennsylvania is estimated 
at 45,000,000 short tons of anthracite and 95,000,000 short tons of 
bituminous—a total of 140,000,C09 tons. 


At the last meeting of the Vienna Association of 
Physicians, two cases of the successful treatment of cancer by 
radium rays were recorded. In one, a marked growth in the 
patient’s mouth disappeared completel yafter five weeks’ treat- 
ment with the rays, and, in the other, a similar growth on the 
forearm disappeared after four weeks’ treatment. Other cases are 
reported to have also been treated ia the General Hospital, in 
which a fortnight’s treatment has produced a marked improve- 
ment. 


Tue Kronstadtski Viestnik states that the transport 
and training ship for artificers and stokers, Okean, is to leave 
Kronstadt immediately for the Far East. She is fitted with 
Yarrow, Belleville, Niclausse, and Schultz boi'ers, and, in addition 
to her complement of 120 men, she will have on board 360 men 
under training. Oa her trials her engines developed 11,800 horse- 
power, giving her a speed of 17} knots. She will carry 3000 tons 
of coal, and, in addition, she will take 4500 tons of cargo for the 
Far East. 

Russia, according to Rear Admiral George Wallace 
Melville, of the United States navy, possesses eleven naval 
ships fitted with triple-screw engines. France has ten battle- 
ships and nineteen cruisers of this type, and Germany, after a 
competitive trial of the twin and triple-screw systems, has 
practically decided to adopt the triple-screw design in the 
future in a‘l warships of her fleet. England alone of the strong 
naval Powers continues to design twin screws for her most 
powerful vessels, 


Ir is estimated, says Mr.C. W. Macara, that the cotton 
spindles of the world now reach the vast total of 104,000,000, 
and the looms 1,350,000. Of these 44,000,000 spindles and 
650,000 looms arein Great Britain. To run our 44,000,000 
spindles and 650,000 looms this country imports annually, at the 
average price of the last three years, in round figures, £35,000,000 
worth of raw cotton, and it is estimated that we get for the pro- 
ducts of our spindles and looms an annual average of £90,000,000, 
leaving a balance of £55,000,000. 


In summing up the relative merits of the racing yachts 
Shamrock III. and Reliance, the Scientific American, speaking of 
the probable result of the race, says it is a clear case of a gamble 
on the weather, with the odds largely in favour of the overgrown 
boat. In winds that will allow Reliance to carry her sailspread, 
this paper thinks there is not a doubt as to the outcome; but 
should the wind pipe up to a strength of 20 to 25 knots, it pro- 
phesies dire trouble for the scow, and a good fighting chance for 
the smaller boat, meaning the Shamrock III. 


Tue German Government has erected a new lighthouse 
on the island of Heligoland, in which a return has been made to 
the old form of parabolic reflector, with a powerful illuminant in 
the focus, in place of the Fresnel lenses and prisms. The mirror 
in this case is of glass, 75 cm. in diameter, and silvered at the 
back. An are light with a current of 34 amperes is the illuminant. 
The positive pole of the carbon is so near the focus that it is esti- 
mated that the beam is not more than two degrees in diameter, 
and its candle-power is quoted as thirty millions. Three similar 
mirrors and lamps are mounted in one plane round an axis, and 
the whole revolves four times in a minute, so that a flash is given 
every five seconds, 


A curious radium phenomenon is reported by M. E. 
Fournier d’Albe in the E/ectrician. Mr. E. Dorn enclosed 30 milli- 
grammes of Buchler’s strongest radium bromide ina tube of Jena 
glass free from alkaliand6cm. long. This was done last December. 
At the end of May he wanted to open the tube. Just as he Was 
applying a three-cornered file, and had only slightly scratched the 
surface, the glass was pierced by an electric spark with an audible 
noise. The phenomenon may be explained by supposing that the 
negative electrons had escaped through the walls of the tube, which 
were 0-3mm. thick, and a positive charge remained. Negative ions 
would then accumulate on the outer surface of the tube, and this 
accumulation would be facilitated by the ionisation of the air 
around. Since the author held the tube in his left hand and the 
file in his right, the discharge was rendered possible. But it is 
remarkable that a difference of potential capable of puncturing at 
least 0-2mm. of glass should have been produced, 





MISCELLANEA. 


On Saturday last the premises of Messrs. Cundall 
and Sons, mechanical engineers, Shipley, near Leeds, va'ued at 
£40,000, were burnt down, 


In order to attract the attention of capitalists to the 
mineral resources of Newfoundland, a Bill has been introduced in 
the Legislature by Premier Bond to provide for bounties on iron 
and steel made in that Colony. 


Tue large fleet of United States sailing vessels which 
hitherto have been employed in the petroleum oi] deep sea trade 
have recently almost completely been driven out of the field by the 
subsidised French sailing craft. 


Ir is reported that a large shipbuilding yard is about 
to be built at Bridgebyrg, on the Niagara River. Four hundred 
acres of land Peery ie acquired, and it is said that the CanAdian 
Pacific Railway is supporting the scheme. 


In South Australia there is practically no demand for 
more mechanics in the towns, but a skilled hand, such as a mason, 
bricklayer, engine-fitter, blacksmith, joiner, or carpenter can 
generally find employment after looking about for a little. 


Like that of other European countries during the past 
year, the export trade of the United Kingdom to Japan showed a 
decrease amounting to £21,618. This was of courses due to the 
general trade depression from which Japan is only just beginning 
to recover. 


SeveRat old warships were sold by auction at Ports- 
mouth on Tuesday. The Hydra realised £8400, the Cyclops £8350, 
the Polyphemus £8100, the hulk President £2010, and the turret 
ship Glatton £10,650. Some smaller vessels were also sold, the 
total sum realised being £38,435. 


Tue skyscrapers of New York are, with one exeeption, 
about to be eclipsed by a further enormous building for a New 
York newspaper. It will be 375ft. high from the street level, or 
43ft. higher than the Madison-square Garden Tower. The build- 
ing will also extend 55ft. below the street level. 


Unper the auspices of the Rhodesia Railways, an 
expert is about to leave England with a view to examining and 
reporting on the iron deposits of Rhodesia, the design being to 
start a big iron industry, taking full advantage of the supply 
of Wankie coal, and of the electrical barnessing of the Victoria 
Falls. 


{HERE is room for development in the trade of British 
azricu'tural machines and implements in Bulgaria. Last year the 
Bulgarian farmers had an excellent harvest, and the exports of 
grain amounted to over £979,000, as compared with £635,000 in 
1901. Merchants and millers in this country say that the grain is 
not thoroughly c'eaned. 


Lasr month the Mayor of Barnsley opened new water- 
works for that town at Midhope, between seven and eight miles 
from Sheffield. “The reservoir has a total capacity of 410,000,000 
gallons, from which Barnsley will obtain a supply of 1,800,000 
gallons per day, sufficient, with the reservoir at Ingbirchworth, to 
supply the requirements of the town for forty or fifty years. 


A system of protecting earth slopes from erosion has 
recently been devised by an American, The system consists of 
embedding willow sprouts in the face of the bank and holding them 
in place by a wire network while they are becoming rooted and firmly 
fixed in place. A clay slope at Pipestave Hill, in the town of West 
Newbury, Mass., nearly a mile in length and 30ft. in height, is 
reported to be undergoing treatment by this system. 


A NuMBER of the prominent leading steamship lines at 
Hamburg and at Bremen formed, in the beginning of 1902, a com- 

ny for establishing a joint coaling dep‘t for their vesse!s at 
Suez, on a similar plan to that of the dept maintained during the 
past few years by two or three of these lines at Algiers. The coal 
to be provided will, it is stated, be Welsh for the greater propor- 
tion, German coal not being adapted for use by fast steamers when 
it has to be subjected to repeated handling. 


Tue Board of Trade have received from the Foreign- 
office a copy of adespatch from H.M. Consul-General at Naples, 
notifying that the contract for the diversion of the river Sete will 
be sold by auction on February Ist, 1904, and that particulars were 
being sent to a'l Italian Consuls in foreign countries. This river, 
which now flows into the Mediterranean near Salerno, is to be 
tapped in the hills and the water taken across to the Adriatic 
watershed to irrigate the provinces of Puglie. 


Ir is reported from St. Petersburg to the Agence 
Havas that the Grand Duke Alexandar Michailovitch, who is at 
the head of commercial navigation and ports of commerce in 
Russia, has been instructed to make a convention with the Odessa 
Steam Navigation Company tending to establish a regular service 
with the ports in the Persian Gulf, the Russian Government 
according a subvention of 200,000 roubles (£20,000) per annum for 
twelve years from the present, and also undertaking to refund the 
SuezzCanal tolls. 


Tue water stored during the winter in the Assouan 
reservoir for summer consumption has now been discharged, and 
the converted basins of the Assiout and Minieh provinces have 
received summer water for the first time. A large area of nice 
land, the irrigation of which was prohibited in former years when 
water was low, has also been watered. The rotations have been 
greatly modified, and the prohibition against irrigating land for 
sowing with maize, Egypt's most important food crop, has been 
removed at the earliest date recorded. 


A CONSIDERABLE amount of bridge work in the way of 
finished trestles was imported from the United States for Formosa 
during the past year. We learn from a consular report, neverthe- 
less, that there is a very marked falling off in the total value of 
this import when compared with 1901. The heavy duty, 20 per 
cent., imposed on the finished work prevents its competing with 
the unfinished material, which pays a duty of less than 5 per cent. 
ad valorem. The result is that there is a growing tendency to 
import the unfinished material—a great quantity of which comes 
from the United Kingdom—and make it up in Japan. 


As the Obukoff and Izhora Works on the Neva have 
not been able to cope with the greatly increased demand for armour 
plates for use in the Russian navy, the Ministry of Marine has been 
compelled to order that material from foreign makers, With a 
view to keeping these orders at home, the Putiloff Works in St. 
Petersburg, and the Nikopol-Marinpol Works in South Russia, 
intend to turn out armour plates on the most improved modern 
system. Hitherto, the Putiloff Works have produced at a loss 
rolled steel and steel parts used in shipbuilding. However, that 
portion of the works is about to be reorganised, and only armour 
plates will be turned out. 


Tue Japanese Government iron foundry at Wakamatsu 
has not proved a success, though nearly £2,300,000 have been 
spent upon it, In the meanwhile the Diet has actually approved 
a project for constructing a similar institution at Kure. The 
original estimate of the cost of the Wakamatsu enterprise was 
something over £400,000, and the result of the difference between 
this and the sum actually expended was that the Government, in 
deference to public opinion, bad to appoint a committee of 
inquiry. The result of their investigations is a recommendation 
that the Government should abandon the capital it has already 
sunk in the concern, and hand over the latter to be worked by a 
private company. 





GQUON 3HIVINOYID SHL NO LONGVIA vuad0.1 30 39V1d 3HL LV SNOSSIVOD ONILONYLSNOOD 





JuLy 10, 19038 











AVM1V4Y NYSHLYON 3HL Y3SAO NVdS 378N00 





= 
ba. 
i 
A 
— 
o 
a 
i 
a 
x 
eH 


‘|| 


bE Ee Bett 


ii 
- 
a) BELEEE 














(EQ 26nd 208 wondrwosop 107 ) 


AVMTIVUY NVLITOCZOULANW SIUVd AHL 














Juty 10, 1903 


THE ENGINEER 


41 








—__ 
—_—eeFEF7'7'" 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F, A. Brocknaus, 7, Kumpfgasse, Vienna 1, 
CHINA.—KELLY AND Wats, Limirep, Shanghai and Hong Kong, 
FRANCE.—BoYVEAU AND Cuevituet, Rue de la Banque, Paris. 
GERMANY. —AsHER AND Co., 5, Unter den Linden, Berlin, 

F, A. BRockHavs, Lolgale: A. Twerrmeyer, Leipzic. 
INDIA.—A. J. ComBRipGE anp Co., Railway Bookstalls, Bombay. 
[TALY.—LogscwER AND Co., 307, Corso, Rome ; Bocca Frurzs, Turin, 
JAPAN.—Kguty anp Watsn, Limirxp, Yokohama, 

Z. P. Marnvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevaky Prospect, St. Petersburg. 

g, AFRICA.—Wa, Dawson & Sons, Limirep, 7, Sea-st. (Box 189), Capetown. 

Gorpon AND Gorton, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. ©. Jura anv Co., Capetown, Port Blizabeth, Joh ab 

Bast London, Grahamstown, King Williamstown, Btellendosch. 

Hanpet Hovss, Limirep, Kimberley. 

Apams anv Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpow anv Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AnD Co., 180, Pitt-street, Sydney; Melbowrne, 

Adelaide, and Brisbane. 

TURNER AND HenpERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprtow anv Co., Auckland ; Crate, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—IntEeRwationaL News Co., 83 and 85, 

Duane-street, New York ; Susscrrption News Co,, Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Watau, Liuirap, Singapore. 
CEYLON.—Wisayartna anv Co., Colombo. 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended for insertion in Tus Encrvgsr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ayer prnren but as a proof of good faith. No notice 
whatever can be taken of iy 

4 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


J. H. T.—See “ A Text-book of Mechanical Engineering,” 
published by Chapman and Hall, 

T. FP. (Lambeth),—Try the Technical College, Leonard-street. Finsbury. 
It is essentially practical. There are frequent evening classes and 
lectures. 

J. W. (Liverpool).—You will find the whole problem discussed in 
Clausius. The experiment—we doubt if it has ever been performed— 
was devised by Hirn to show an exception to Clausius’ law that heat 
cannot pass from a colder body toa hotter, Clausius shows that it is 
only an apparent exception. 
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THE NEW SOUTH AFRICAN CUSTOMS CONVENTION. 


THE text of the Customs Convention for South 
Africa, which was laid on the table at the Cape 
Parliament on June 5th last, is an interesting docu- 
ment. To the Englishman at home it may be taken 
as being thoroughly satisfactory as an evidence that, 
whatever anti-British feeling there may be in South 
Africa, it is not strong enough to make itself felt in 
any business document which may emanate from 
that group of colonies as a whole. This is a great 
cause for congratulation, as it shows that the growing 
power of the Transvaal under the new régime is 
already sufficiently strong to counteract the Bond 
influence in Cape Colony on questions of inter- 
colonial agreement. Without going into the details 
of this lengthy and complicated document, we will 
run through its general features, and point out the 
manner in which they affect the manufacturing 
engineer. 

The new tariff, which comes into immediate force 
and extends to all our South African possessions, 
including Southern Rhodesia, Basutoland, and the 
Bechuanaland Protectorate, is divided into five 
“ classes.” Generally speaking, there is a pre- 
ferential rebate in favour of British produce equal 
to 25 per cent. of the duties charged. In certain 
cases the rebate in favour of British goods amounts 
to the whole of the duties charged. That is to 
say, they are admitted without duty. Under this 
last head come most of the items which touch upon 
the engineering trade. Of the five standards, 
classes 1 and 2 deal with goods subject to special 
rates. The items under this head which affect the 
engineer are blasting compounds, on which the 
duty is 14d. per pound; gunpowder, 10 per cent. 
ad valorem; guns, 15s. per barrel and 10 per cent. 
extra; bicycles, £12 10s. per £100; and motor 
vehicles £5 per £100. In Class 3 there is an ad 
valorem duty of 24 per cent. This class covers 
nearly the whole of the machines imported. And 
as British goods under this section get in duty 
free, our manufacturers have an advantage to that 
amount over their foreign competitors which has 
not existed hitherto. There are, however, a few 
exceptions, and these are rather important. They 
come under Class 4, which is the list of articles 
admitted free. In this we find agricultural imple- 
ments and machinery, and all the accessories to 
that industry ; metals of all sorts in bars, blocks, 
ingots, rods, sheets, channel, and hoop, excepting 
corrugated sheets ; printing machinery, water-boring 
plant, and ublic —i.., Government--stores of all 
kinds. With all these, in that there is no duty on 
them from whatever source they may come, we 
stand on equal terms with our foreign competitors, 
and while there is no reason to fear that we shall 
be unable to hold our own on these terms as far as 
most of them are concerned, it is perhaps rather 
unfortunate that on agricultural machinery we 
should have no preferential advantage. Itis in this 
particular class of machines more than in any other 
that we do not furnish as large a share of the 
trade as could be wished, and for this reason we 
should have been glad to have seen these goods 
from foreign sources subjected to the same small tax 
as is imposed on the bulk of the machinery imports. 
From the South African point of view, however, 
we can recognise the justice of the position. It is 
essential that agriculture in that country should be 
encouraged by every imaginable means. One of the 
most practical of those means is the removal of all 
obstacles which may tend to enhance the cost of 
agricultural plant. After a lengthy and devastat- 





ing war, when many of the farmers are naturally 
enough short of money, this is all the more 
important. 

A less satisfactory feature in this convention is 
the raising of the duties on nearly all the foodstuffs 
in a country where the chief drawback to immigra- 
tion is the high cost of living. It is true that on all 
these articles British manufacturers will enjoy the 
benefit of a substantial preferential rebate, and 
should, in consequence, profit by an increased per- 
centage of the trade. At the same time we want to 
see South Africa progress with rapid strides, and 
this can only be effected to its full extent by cheap- 
ening the cost of food. If the taxing of outside 
foodstuffs and the abolition of all inter-colonial 
duties on South African foodstuffs is to have the 
effect of fostering local production, so much the 
better for that country. Past experience, however, 
has shown that Protection has had no effect what- 
ever in encouraging the Boer to become a producer 
on a large scale. It remains to be seen whether, 
with the country under the new conditions, he will 
be more enterprising. This increasing of the duties 
on foods at a moment which would seem very 
inopportune is, in reality, easily to be explained. 

In that struggle which was forecasted by our 
recent Special Commissioner, between the coastal 
and the inland colonies, there has been a great deal 
of haggling over terms in bringing about the present 
inter-colonial Convention. The Transvaal, the 
Orange River Colony, and Southern Rhodesia, are 
all in favour of a “free breakfast table.’”’” To them 
a reduction in the cost of living is essential. The 
recent Railway and Customs Conferences afforded 
a double means towards this end. The one was by 
a reduction of the duties on foodstuffs, and the other 
by reductions in railway rates and transit duties. 
Though the centre of political power in South 
Africa is rapidly being transferred from Capetown 
to Johannesburg, the transition is not yet complete. 
In coming to terms with Sir Gordon Sprigg, Lord 
Milner was obliged to make some concessions to the 
Cape Premier, who represents all that is retrogres- 
sive in South Africa. 

There was more practical advantage to be gained 
by reducing the railway rates and abolishing transit 
duties than by keeping down the duties on food- 
stuffs. To smoothe the way towards a preliminary 
understanding, and to enable Sir Gordon Sprigg to 
save his face with his Bond colleagues, the inland 
colonies have allowed this raising of the duties on 
foodstuffs all through South Africa. As against 
this, they have obtained for themselves a far larger 
advantage by the cheaper railway rates and the 
abolition of transit duties, and have gained for the 
benefit of the Empire at large substantial preferential 
rebates on most of the goods supplied to South 
Africa. 

On the whole, the new Customs Conventions may 
be considered as a big step forward. 


WIND ENGINES. 


THE report of the trials of wind pumping engines 
which were held by the Royal Agricultural Society 
during March and April last has just been pub- 
lished. If it leaves us still in the dark on many 
problems which the wind engine presents for 
solution, it is still so decisive in other respects 
that it must for long remain the most valuabie 
source of information on this subject. The trials 
were carried out with that care and thoroughness 
which are proverbial with trials by this Society. It 
is difficult to see that any single point which should 
have been attended to lacked consideration. The 
conditions for all the mills were made as nearly 
similar as possible, and careful records were kept 
by an experienced observer of the performance of 
each one. The construction of the engines as weil 
as their action was triply examined. In the first 
place, the Clerk of the Weather submitted them to 
tests which he alone is able to apply, and found 
many wanting. Time told on others, and last, 
but not least, the experience of an engineer, who, 
by long connection with the Royal Agricultural 
Society, has learnt that theoretical value is nothing 
to solid utilitarian advantages when the farmer is 
concerned, was brought to bear. Thus, of the 
thoroughness and impartiality of the tests there can 
be no more question than of the accuracy of the 
judgment. 

We confess, however, to some disappointment. 
There is room for another report. We have the 
best reasons for knowing that many purely scientific 
observations were made, and there can be no ques- 
tion that the publication of them would be of great 
use. The conditions of the trials, which made every 
maker provide his own pump, are to a certain 
extent inimical to exact deductions on the best 
form of wind wheel. To arrive at perfectly just 
conclusions it would be necessary to let every 
wheel work the same pump by the same mechanism. 
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Obviously that would be impossible under anything 
like the conditions of the present trial. But whilst 
exact figures are wanting, we believe that certain 
rough deductions, enough to guide makers in the 
lack of anything more detailed, might be made. For 
example, the question of the width of the sails and 
their effective area might be indicated with some 
degree of safety. There were two fairly distinct 
types, which we may call the English and American. 
The former has twenty-four sails, the latter eighteen. 
There are, of course, exceptions, but out of eight 
English mills with fixed vanes six had twenty-four 
blades, whilst out of six American engines five had 
eighteen blades. Moreover, the proportion of total 
effective area to clearance, exclusive of the idle 
central part, is fairly well established in American 
mills at two to one, whilst in one English wheel it 
reached seven to one, and in another it fell to 1:7, 
the average being certainly higher than in the 
American type. The very fact that there is such 
unanimity in the Transatlantic wheels seems to 
indicate that experience has shown that type to be 
superior to others. Unfortunately, from a scientific 
standpoint, with the exception of the Canadian 
engine which won the first prize, principally on 
account of its gearing and pump, every other one 
of the American mills was rejected from one cause 
or another, most frequently from weakness 
of the tower or working parts, within the 
first few weeks. We believe, however, that 
there was something approaching a conviction in 
the minds of those in charge of the tests that the 
American wheel is the better. Another very im- 
portant question to which we should like to have 
had some answer is as to the best angle for the 
sails, and the desirability or otherwise of twisting 
them. Inthe Brantford mill, which may be taken 
as representative of American design, the angle of 
the chord to the face is 35deg. at the tip and 40 deg. at 
the centre. The vanes in Thomas and Son’s wheel 
have a constant angle of 30 deg. Mr. Titt goes to 
36 deg., and Henry Sykes, Limited, to 38 deg., 
both giving a slight twist, whilst R. Warner and 
Co. have an angle of no more than 18 deg., increas- 
ing to 21 deg. at the centre. These are from the 
six selected mills. With the exception of the last 


mentioned, there is a good deal of similarity ; they 
are all in the neighbourhood of 35 deg., which we 
believe can be shown to be the best theoretical 
angle, slight modifications being made for the curva- 


ture of the sails. These are a few of the problems 
suggested by the wheel itself. The pumps and 
gearing provide another fruitful field for inquiry. 
On this point we have one very clear and definite 
answer afforded by the winning engine. It is that 
the stroke of the pump should-be as long and uni- 
form as possible. That conclusion was, of course, 
foregone. 

Leaving, at any rate for the present, several other 
points that might be discussed, we should like to 
touch for the moment upon the very important 
question of price, about which not a little has been 
heard. The six selected mills were all of the same 
size, 16ft.—a fact which is worth noting—and 
afford a basis for comparison. Between these, 
with the exception of one, there is no very great 
divergence in price. The two prize winners are the 
most interesting as representing the best American 
and English practice. The difference in price is 
only £7, and that may be largely accounted for by 
the fact that the English mill is provided with a 
safe gallery round the top of the tower, whilst the 
American wheel has a dangerous one. [If it is 
desirable the English mill can be easily reduced to 
the price of the other. Turning now to the remain- 
ing engines, we find that no less than four out of 
six of American make were condemned for weak- 
ness, either of the tower or the wheel. If cheap- 
ness is only to be secured by a sacrifice of strength 
as well as efficiency, we do not think it can be long 
before the advantage of the British-made mill will 
be recognised, and we feel doubly convinced of this 
when it is shown that for an addition of no more 
than two or three pounds sterling a more efficient, 
a3 well as a more endurable, mill can be obtained. 


THE BATMAN’S HILL BOILER EXPLOSION. 


A REMAKABLE boiler explosion occurred at Bat- 
man’s Hill Ironworks, near Bilston,on January 20tb, 
1903. We have already given particulars of this 
explosion in our impression for January 30th. The 
report of the Board of Trade under the Boiler 
Explosion Acts, 1882 and 1890, has just been made 
public. The facts are extremely simple. A Cornish 
boiler, twenty years old, 28ft. long, and 6ft. 
in diameter, was sold second-hand to Messrs. 
Tupper and Co., Limited, and was put to work at a 
pressure of about 43 1b., heat being supplied by the 
waste gas from a tube-welding furnace. Steam 
was got up in this boiler for the first time after it had 
been set. At 9 a.m. joints blew, and had to be 





made good. The brickwork was damp, and steam 
raising was not hurried, At 5.50 p.m. the pressure 
was 33lb.; at 6.15 p.m. the flue collapsed, and 
there was a most violent explosion. The boiler 
was torn from its seat. The flue was cracked and 
broken all over in a very curious fashion. Two 
men were killed on the spot; two others died in 
hospital ; about twenty other men were more or 
less severely injured. It was, in a word, a typical 
explosion of the intense kind. As to the cause of 
the explosion there is no room for doubt. The flue 
was weakened by corrosion until it could not stand 
the pressure. As to the cause of the violence of the 
explosion, that is quite another matter. The 
report contains a drawing of the flue tube showing 
the fractures. It deserves carefulstudy. The way 
in which the riveted seams have been avoided and 
the solid plates have cracked is very noteworthy. 
The history of the events which led up to the 
explosion is very instructive. It has been peculiarly 
well told by Mr. Howard Smith and Mr. J. H. 
Hallett, the Board of Trade Commissioners. 

We have here a remarkable instance of what—to 
use the Commissioners’ words—‘‘ muddle”’ will do. 
A number of people was concerned in a transaction 
which resulted in a lamentable catastrophe, and yet 
no one in particular is guilty. The Commis- 
sioners, in their report, blame in one sentence and 
exonerate in another all round. There was a com- 
petent engineer in charge at the works. Two 
boiler insurance companies had examined and 
reported on the boiler. Those who sold it were 
careful to take no responsibility for it. There was 
no guarantee of any kind that it was safe; but 
no one anticipated a catastrophe. We ourselves, 
after carefully perusing the report, conclude that 
the course of events showed that doubts were not 
expressed as to the competence of the boiler, and 
that the insurance companies, in pursuit of busi- 
ness, did not press inquiries too closely. There is 
nothing new in this. It is quite certain that the 
examination of the boiler was inadequate. Im- 
perfect as it was, it did nevertheless manifest 
some hesitation on the part of those who made 
it. The boiler insurance company, however, 
wrote a letter so vague that it is very difficult to 
say what it meant. Messrs. Tupper thought that 
the insurance inspector was prepared to pass the 
boiler for 601b. The insurance company held that 
the letter only expressed conditional approval. The 
Commissioners are content to accept both views as 
sound. They hold that the insurance company 
meant one thing, and that Messrs. Tupper thought 
that it meant something else. Messrs. Tupper’s con- 
struction was justifiable because the letter is vague. 
Let us leave these quiddities, and get to the root of 
the matter. 

The boiler was made by Messrs. Hawksley, Wild 
and Co. in 1882 for Messrs. Howell and Co., 
Sheffield Steel Works. This firm, increasing their 
pressure, sold the boiler in 1902 for scrap price— 
£39 or thereabouts—to Messrs. Hoult, iron and 
steel merchants, who bought it to re-sell it. This 
they failed todo. It lay outside on a bit of waste 
ground by the side of the railway for some months, 
and in August, 1902, it was bought by a Mr. Pad- 
more, the manager for a Mr. Ward, who does a large 
trade in second-hand boilers. In November, 1902, 
Messrs. Tupper and Co. contemplated enlargements, 
and, wanting more boilers, applied to Mr. Ward. 
The result was the purchase of the boiler. It was 
never properly inspected by anyone. The following 
extract from a report made by Mr. J. Smith, an 
inspector in the service of the Scottish Boiler 
Insurance Company, gives us the key to the whole 
transaction :— 

“T called as instructed at Hoult’s depot, near 
station, which I found closed up, there being no 
sign of any boilers except verticals. Made inquiries, 
and learnt that it was lying alongside the line, and 
was the only boiler of any kind near the station ; 
also that it belonged to Mr. Ward. The boiler was 
lying on the ground, fully 3ft. of the bottom being 
inaccessible. The shell where seen was wasted 
generally ,/,in. to ,';in. On the top of the third 
belt, where some mounting has been attached, the 
plate was wasted iin. to ,*,in. deep. The back 
manhole frame was broken at top tlange through 
one rivet hole. No preparation of any kind had 
been made, the plates being covered with scale lin. 
to lin. thick, and loose dirt and damp. I did not 
see any wasting of material importance beyond a 
general wasting below the water-line ,/,in. to ,';in., 
but sufficient of the hard scale could not be removed 
to form a reliable opinion. Grooved over furnace 
angle ,',in. to Lin. at least.” 

Many of our readers are, no doubt, familiar with 
the old scrap-iron boiler lying by the roadside ; 
comparatively few of them are aware that these 
things are now and then put towork. Men of even 
moderate experience in boiler work ought to have 
known that there must be something very doubtful 





indeed about a big Cornish boiler, which probably 
cost £400 when it was new, and which was sold after 
twenty years’ hard work with notoriously bad water, 
for about one-thirteenth of its original price. We 
do not say that such a boiler might not be quite 
safe for a reduced pressure, but we do say that 
its history rendered a most searching inquiry into 
its condition absolutely necessary. We are quite at 
a loss to understand how any man of the least 
experience would dare to put an old boiler, bought 
for scrap price from the roadside, to work in a 
crowded mill until he had most carefully ascertained 
its condition by examination, and its strength by the 
hydraulic test. Fact is stranger than fiction. The 
facts in this case are all but incredible. Every one 
concerned seems to have become ‘“ muddled.” 
Nobody went to the root; no one put on the 
hydraulic pressure. We are reminded of on 
Quixote’s helmet. No one apparently wished to 
discover the fact that the boiler would have made 
an indifferent water tank. We are not surprised, 
however, that the Board of Trade Commissioners 
have little to say in the wayof blame. The circum. 
stances were deplorable. Every one concerned ap- 
pears in a bad light. But they hold that a fine of 
£50 paid by way of expenses by Messrs. Tupper 
and Co. is sufficient to satisfy the demands of justice. 
We cannot dissent. 


—_———__+ee- —__—_- 


THE GOVERNMENT MOTOR CAR BILL. 

AttTHouGH the Bill which was introduced by Lord 
Balfour of Burleigh in the House of Lords and read a 
first time on Tuesday to regulate the use of motor cars 
contains one or two weak features, yet, on the whole, we 
think that it will go a long way to provide a solution 
of an urgent question and remove the disabilities 
under which owners of motor vehicles are at present 
suffering. The Bill takes the form of an amendment of the 
Locomotives on Highways Act, 1896. It is proposed that 
there shall be a separate number assigned to each motor 
car, and that that number shall be upon the car, and that 
there shall also be a mark indicating the local authority in 
whose area the car is registered. This proposal will 
perhaps only be opposed by the users of slow-speed 
carriages, such as electric broughams, but no serious 
objection can be taken to it. It is also proposed that 
anyone who drives a motor car for hire or reward shall 
be licensed by the council of the county cr county 
borough, and if anyone so licensed is convicted of an 
offence under the Act, it is proposed that his licence may 
be suspended, endorsed, or forfeited at the discretion of 
the Court. To this proposal there is likely to be objection 
taken on the ground that if a licence is necessary for the 
professional driver there is no good reason why the ama- 
teur driver should not also be licensed, as is the case at 
present in France. Such a course suggests the obvious 
question, “ How are the qualifications of the applicants 
for licences to be tested?’ If this cannot be effectually 
answered, then the licensing of drivers had better be 
dropped altogether. The most important feature of the 
Bill is the manner in which reckless driving is to be pre- 
vented. This is effectually provided for in the first. sub- 
section, which states that ‘if any person drives a motor 
car on a public highway recklessly, or at a speed which 
is dangerous to the public, having regard to all the cir- 
cumstances of the case, including the nature, condition, 
and use of the highway, and the amount of traffic which 
is actually at the time, or might be expected to be, on the 
highway, that person shall be guilty of an offence under 
the Act of 1896.” As to speed, the authorised maximum 
speed of twelve miles an hour will be maintained in urban 
districts. In rural districts local authorities will be left, 
under the supervision of the Local Government Board, 
to fix and proclaim a limit of speed each for itself. Here 
at once is perhaps the weakest spot in the whole Bill. 
The Local Government Board will have to firmly repress 
the attempt to enforce vexatious regulations, for 
the touring motor car will be an impossibility if 
all local bodies are to be allowed to impose whatever 
restrictions to speed which they may think fit. 
That restrictions may be found necessary to suit 
different localities is more than probable, and we should 
be the last to debar local authorities from exercising 
reasonable control over their own road ; still, protection 
must be afforded to the owners of motor cars against pre- 
judiced action, and on this account the Bill ought to 
define the lower limit of speed which such bodies may 
impose. As aset-off to the legalising of increased speeds, 
the Bill will provide thatthe present maximum penalties 
shall be increased. The penalties for offences against the 
Act may be—for a first conviction, £20, or three months’ 
imprisonment ; for a second offence, a fine not exceeding 
£50, or six months’. But in the case of imprisonment 
without-the option of a fine being awarded by a Court of 
summary jurisdiction there is a right of appeal to a 
higher Court. This is a highly satisfactory clause, and 
will serve to deter the reckless drivers among the wealthy 
classes, to whom a moderate fine is of no consequence. It 
is to be hoped that when the Bill comes up for the second 
reading attention will be called to the anomalous state of 
the law at present with regard to motor cycles. When 
provided with a trailer these comparatively harmless 
means of conveyance are restricted to a speed not exceed- 
ing six miles per hour. Such a restriction is obviously 
absurd. So far the Bill deals with what may be called 
the pleasure cars. Builders of the heavier vehicles of 
commerce will hail with satisfaction the clause by which 
the tare limit is proposed to be increased by one ton. We 
have advocated some such concession to this important 
section of ,the self-propelled vehicle industry on more 
than one occasion, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 








Tue visit of inspection paid, on the firm’s invitation, to 

the famous Queen’s Island establishment of Harland and 
Wolff on the afternoon of Wednesday, June 24th, was 
taken part in by the great bulk of members, and proved, 
as had been anticipated, a-highly interesting and instruc- 
tive part of the proceedings in Belfast. The visitors 
assembled at the engine works, where they were cordially 
received by the Right Hon. W. J. Pirrie, the present head 
of the firm; Mr. A.-M. Carlisle, manager of the works; 
and Mr. W. J. Pratten, engineering manager. The party 
then formed into several groups, and were conducted over 
the various shops and departments. 

In the erecting shop the engines for several of the large 
merchant vessels now on the stocks were seen in course 
of erection, notably sets for P. and O. liners; while, not 
far off, the machinery for the battleships Queen and King 
Edward VII. attracted much attention. These vessels 
are, as is well known, under construction at Devonport 
Dockyard. In the case of the Queen, the horse-power of 
the engines is 15,000, and the boilers are all to be of the 
water-tube type ; while in that of the King Edward VIL., 
of 18,000 indicated horse-power, a combination of cylin- 
drical and water-tube boilers is being adopted. In the 
extensive and excellently lighted and arranged boiler 
shop, which has a total length of 610ft., the visitors had 
an opportunity of examining the parts and the congrega- 
tion of parts which go to form the completed article as 
regards both types of boiler. 

From the engine and boiler sections of the works the 
visitors found their way to the shipyard, and were enter- 
tained to afternoon tea in the main offices. These occupy 
a central position relatively to the shipyard, as well as to 
the departments just left, and it was apparent these 
had recently been undergoing extension. In fact, exten- 
sion and rearrangement were more or less apparent at 
almost every turn in the itinerary through the vast 
establishment, and it was especially impressed upon the 
visitors from the attention inspired by the large and 
recentjy-built electric power station, situated in the 
vicinity of the offices. This large central generating 
station is intended to provide power for driving the whole 
of the works by electricity. In this connection it may 
here be noted that the firm is laying down the founda- 
tions along each side of one of its slips at the south, or 
Abercorn, basin end of the shipyard for electric cantilever 
crane equipment, the system adopted being that of the 
Brown Hoisting Machinery Company. In some respects, 
however, the system will be a compromise on the types of 
electric cranes and runways in vogue arrived at from the 
firm's special experience as to its precise needs, and as 
to how far electricity may be called upon to augment and 
improve upon the hydraulic gantry cranes it has 
alcea ly so enterprisingly, and at such cost, adopted and 
found serviceable in the other end of the shipyard. There 
will be a cantilever crane, but, in addition, it is understood 
that there will be fitted to the trestle work supporting the 
ranway a series of bracket cranes, well over the structure 
of large ships, and these will not only have lifting and 
transverse action, but will be able to travel lengthwise 
along the trestle, for the distance of 30ft. or 40ft., which 
separates the standards. This roughly, and perhaps 
inadequately, indicates the plant about to be provided, 
which it is thought it will in most essential respects be 
an advance on anything of the kind yet in use any- 
where. 

From the counting-house and other commercial and 
offizial departments visitors were conducted through the 
magnificent drawing-offices and the adjacent model- 
making department, thence to the joiner and cabinet- 
makers’ shops and other sections of the north end yard. 
They were then taken across the head of the building 
slips, between which and the iron-working and fitting 
sheds were the piles of material, most of it in racks 
arranged for facility in lifting and transport. There are 
four building slips here of immense length, and on ground 
which has been consolidated after lengthened and costly 
piling and cross-piling. On one and another of these 
slips the Oceanic and the succeeding great vessels for 
the White Star proprietary have been built. The out- 
standing features here are, of course, the gigantic gantries 
already referred to, spanning three of the berths, the 
first of which, erected over the structure of the Oceanic, 
we described‘and fully illustrated in THe EnatneeEr for 
January 28th, 1898, Three of the four slips were at the 
time of the visit occupied with huge mercantile steamers, 
one being the Baltic, nearly plated, a sister ship to the 
Celtic and Cedric, already in service. While of the same 
dimensions as her predecessors, 700ft. by 75ft., by 49ft., 
she will be of some 2000 tons greater measurement, 
namely, 23,000 gross tonnage. Passing through the 
large covered-in area occupied by iron-working machines, 
furnaces, bending blocks, &c., which, centrally situated, 
serves for both north and south building slips, the visitors 
were conducted over the south end yards, where there 
are five slips, one of which, as already stated, is being 
equipped with electric crane service. For the Union- 
Castle line, whose fleet of both mail and intermediate 
steamers has only recently been recruited by Queen’s 
Island productions, the firm has one mail and cne inter- 
mediate steamer on hand, and it has also under way 
for the P. and O. Company two mail steamers, 530ft. 
long, 60ft. beam, and 38ft. 8in. deep, both of which, it is 
expected, will be completed this year. The firm has 
also under way at these south end slips a large steamer 
for the Bibby line and two equally large vessels for the 
Leyland line. One item on the stocks, which attracted 
especial attention, was the frame structure of the 
Admiralty yacht Enchantress, which is finely designed, 
and has all the appearance of being an easily driven 
craft. 

An interesting part of the work achieved at Queen’s 
Island within recent years has been the lengthening and 
reconstruction of large steamers—for example, adding 
54ft, to the South African mail twin s.s. Scott, 61ft. to the 











Augusta Victoria, and the reconstruction, after severe 
damage by stranding, of the steamers China and Paris— 
and on the occasion of the visit, this was seen to be still 
a feature. There are at present lying at the quays, on the 
region of the shipyard, the first-class cruiser Endymion, 
and the cruiser Melampus, undergoing repair and outfit. 
The old White Star Majestic, is lying near, having been 
extensively overhauled, and at the graving dock was the 
Industrial steamer Marion, under repair after her 
grounding at Queenstown. 

At 9 o’clock the day following a party of about five 
hundred persons, entrained for Dublin, where, by special 
arrangement, they arrived in 2hrs.45 mins. The visitors 
were met at the Amiens terminus by Mr. G. C. V. Holmes, 
the former secretary of the Institution, and Mr. Robert 
Cochrane, and Mr. G. M. Ross, M.A., hon. secretaries of 
the Reception Committee, who welcomed the party to the 
Irish capital. In the Round Room of the Rotunda, at 
1.80 o’clock, the visitors and their friends were entertained 
to luncheon by the Dublin Reception Committee, of which 
Mr. J. H. Ryan, M.A., President of the Institute of Civil 
Engineers in Ireland, is chairman, and presided at the 
luncheon, 

In the afternoon members and their friends attended 
the garden party at the Viceregal Lodge, to which they 
had been invited by the Lord-Lieutenant. Owing to a 
downpour of rain this function, unfortunately, was rather 
spoiled. In the evening a ball was given at the Mansion 
House by the Lord Mayor of Dublin. 

On the following day, Friday, June 26th, the members 
met for the reading and discussing of papers within the 
splendid lecture theatre of the Royal Dublin Society, Leins- 
ter House. Inthe absence of Lord Glasgow, the President, 
Mr. A. F’. Yarrow, Vice-president, occupied the chair. 
Members were welcomed by the Lord Mayor and the 
Earl of Rosse, the latter of whom said it was to him 
strange that Dublin in the matter of manufactures should 
be so far behind Belfast, Liverpool, and Glasgow, and said 
that greater variety of manufactures were required. Mr. 
Yarrow, after replying, pointed out that the King’s birth- 
day was being kept on that day, and that, as the Institution 
was then meeting for the first time in Ireland, it was 
appropriate that it should offer congratulations to his 
Majesty, and then read a telegram, which was afterwards 
despatched and duly acknowledged. Continuing, Mr. 
Yarrow said he was sorry to have to report the death 
of two old friends of the Institution— Monsieur De Bussey, 
late Chief Constructor of the French Navy, for whom he 
had the greatest esteem, and Mr. John Scott, of 
Greenock, one of the best members that that Society 
ever had. He also intimated that Trinity College, 
Dublin, had thought fit to confer honorary degrees upon 
several members of the Institution, including the Earl 
of Glasgow, the Right Hon. W. J. Pirrie, and Dr. Philip 
Watts, the Director of Naval Construction. 

The Hon. C. A. Parsons then read a paper on “ The 
Steam Turbine and its Application to the Propulsion of 
Vessels,” which consisted for most part of a recital of 
the stages of progress by which the steam turbine of the 
author had at last found a footing on a commercial basis 
in cross-Channel passenger steamers. The paper was an 
interesting record of progress with the application of the 
turbine to ship propulsion, although wanting in definite- 
ness and explicitness on technical and scientific details 
as to how stated results have been obtained and com- 
puted. Our pages have from time to time contained very 
much the same particulars as are given in Mr. Parsons’ 
paper, and it is needless to repeat them here. One 
interesting and significant fact emerged from the author’s 
statements of the experience derived from trials with 
different arrangements of propellers, that being that it 
had been found to lead to equal, if not higher, efficiency 
to have single propellers on the side shafts rather than 
two or more, fitted one behind the other, as in the earlier 
turbine vessels. 

Quite a lengthened talk then ensued on the subject of 
the turbine, or rotary engine, as against what one speaker 
spoke of “ that most unscientific machine the reciprocat- 
ing steam engine.” 

Mr. James Hamilton invited the author to give a little 
information as to the line of investigation by which he 
had got down from nine propellers in the smaller early 
turbine vessels to five and three in the larger and later 
vessels. From all he could gather from the figures given, 
the usual formul# and methods of reasoning as to pro- 
pellers had not been followed. 

Mr. Stromeyer regretted the indefiniteness in the paper 
regarding the principles on which the figures and results 
stated were based. The loss of efficiency in the steam 
used in the turbine engine was less apparently by 10 per 
cent. than was recognised as the percentage of loss in the 
reciprocating engine. Many of the figures given were 
referred to the tank experiments in Messrs. Denny’s, but 
he could not see, and would like some information with 
respect to, how the indicated horse-powers in the several 
stated results were arrived at. He had never so far seen 
that the action and behaviour of the steam in passing 
through the turbine had been discussed in any of Mr. 
Parsons’ papers. Had any observations and analyses, 
such as on the Zinyner or similar systems, been under- 
taken on the subject? If displacement as well as dimen- 
sions had been given, members could have been better 
able to compute and investigate for themselves on a 
number of vital points. 

Lord Rosse spoke on a variety of points connected 
with steam turbines, especially as to frictional wear of 
the parts being quite inconsiderable, and as to the means 
by which the non-reversing character of the turbine was 
efficiently made up for. 

Mr. Leslie Denny, as a member of the firm which had 
built all the turbine vessels for mercantile purposes so 
far, assured the members as to the absence of undue 
wear and deteriorating action within the turbine. 

Mr. H. H. West, Mr. Griffith, Mr. John Corrie, Captain 
Angier, and Mr. W. J. Pirrie, also spoke. A number of 
these speakers, like others who had preceded them, 
sought for further information on given technical points, 





but Mr. Parsons, in his brief reply, answered their 
curiosity only with very general statements. 

Very largely due to the prolonged and, we must 
repeat, the relatively unfruitful consideration of the 
subject of turbine propulsion of steamships, a thoroughly 
informative statement regarding the Port of Dublin, by 
Mr. J. P. Griffith, M. Inst. C.E., and Past-president Inst. 
C.E.I., engineer of the Dublin Port and Docks Board, 
suffered in respect of the attention it merited. It was 
practically “taken as read,” but the author on the spot 
improvised a very able and suggestive abstract of his 
elaborate paper. Referring to diagrams and models 
which were placed before the audience, he gave some 
highly interesting particulars of the construction of the 
modern quay walls of Dublin, matters in which the port 
authorities and the city generally justifiably take pride. 

For convenience in dealing with the history of the port, 
the author divided it into four periods corresponding with 
the existence of the four differently constituted bodies in 
whom the port has been vested by statute. We can only 
very briefly outline these periods, and the most important 
works carried out during their currency, but, except in 
respect to the recent and present operations, we will not 
follow the author in his detailed account of the works 
and of the various ways in which the funds and grants 
necessary to carry out the undertakings were obtained. 
From 1707 to 1786 the port was vested in the Municipal 
Corporation, the most important works carried out in the 
period being (1) The straightening of the channel 
between the city and Ringsend ; (2) enclosing the North 
and South Lotts; (8) the construction of the great 
South Wall from Ringsend to Poolbeg; (4) the erection 
of Poolbeg Lighthouse. From 1786 to 1867 the port was 
vested in the Corporation for Preserving and Improving 
the Port, and in this period of eighty-one years some of 
the greatest improvements were carried out, amongst 
which were (1) The quay walls of the North, South, and 
East Walls built; (2) the channel dredged ; (3) the great 
North Wall constructed; (4) the graving slips No. 1 and 
No. 2 built; (5) graving dock built ; (6) North Wall basin 
begun ; (7) timber jetties along North Quay coustructed ; 
(8) sheds on North Wall built; (9) Custom House Docks 
transferred by the Government to the Port Board ; (10) 
deepening of the North Wall quaysbegun. From 1867 to 
1898 the port was vested in the Dublin Port and Docks 
Board, as constituted under the Dublin Port Act, 1867, 
In this period the following important improvements 
were made: (1) The river channel deepened and widened ; 
(2) additional timber jetties constructed ; (3) deep water 
quays built on the north and south sides of the river; 
(4) North Quay extension begun; (5) sheds built on 
North and South Quays; (6) additional lighthouses 
built ; (7) George’s Dock bridge rebuilt. 

The great works which proved so efficacious in 
increasing the depth of the water on Dublin bar produced 
no appreciable improvement in the riverchannel. From 
the city to within 1000ft. of Poolbeg Lighthouse all im- 
provements in the channel are the result of dredging. 
Steam dredging was first introduced in 1814, but up to 
1860 the total average tonnage raised did not exceed 
150,000 tons a year. Since 1860 nearly 24,000,000 tons 
of material have been dredged between Butt Bridge and 
Poolbeg, and the channel has been thus deepened, 
straightened, and widened for a length of four miles. A 
sum of £529,000 has been expended upon this work, ex- 
clusive of cost of plant, which represents a further expen- 
diture of over £150,000. Up to the year 1900 dredging ope- 
rations were exclusively confined to the harbour to the 
westward of Poolbeg, all improvement of the bar being 
due to the tidal scour. Captain Perie’s survey of 1899 
(undertaken at the instance of the Port Board) brought 
to light, however, an encroachment of the North Bull 
strand upon the channel across the bar. To check this 
encroachment the Board decided to employ suction 
dredging, and an experimental contract was entered into 
for the removal of 750,000 tons of sand from the bar and 
the pumping of the sand ashore upon the slop lands at 
the north side of the Alexandra basin. This has proved 
successful, and the Board have just contracted for the 
building of a suction hopper dredger suitable for this 
work, in order to carry out the dredging departmentally. 

The progamme which the Port authorities have now set 
before them is the construction within the next five years 
of achannel from the bay to the city, with 20ft. depth of 
low water at spring tides. This will open the port to all 
classes of vessels engaged in the coasting trade at all 
times of the tide, and permit the largest class of oversea 
merchant vessels to enter at neap tides. This may be 
said to be a modest programme, but it will be a great step 
in advance, and there is no reason why this depth should 
not be increased if found necessary. The old shipping 
quays built in the early part of the nineteenth century 
were founded about low-water level, and the foreshore in 
front of the quays dried out at low-water mark. The 
timber jetties constructed in front of the old quay walls 
were merely temporary expedients to stave off the 
necessity of reconstructing the old walls. A length of 
about 7500ft. (or about 50 per cent.) of these quays to the 
eastward of Butt Bridge has been rebuilt at a 
cost of about £360,000. This enables some of the 
principal coasting and cross-Channel steamers to sail at 
fixed hours, or irrespective of the tide. A large portion 
of these reconstructed quays are on the south side of the 
river, and are deep-water berths available for oversea as 
well as coasting vessels, and at the greater portion of 
these latter quays there is a depth of 22ft. alongside at 
low water. New deep-water quays and a large tidal 
basin called the Alexandra Basin have been constructed 
at the north side of the river. These new quays have 
already added 40 per cent. to the length of the river 
quays to the eastward of Butt Bridge. The quay walls 
of the north quay extension and Alexandra Basin have 
attracted much attention amongst engineers owing to the 
manner of their construction. They were built up to 
low-water level with gigantic blocks of masonry, each 
block weighing 350 tons, and over the blocks the upper 
portion of the walls was built by tidal work. The blocks 
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were built on a wharf, and when sufliciently hardened 
were lifted and conveyed to their destination in the quay 
wall by a floating shears. This highly capable appliance, 
the author stated, was supplied from the shipbuilders and 
engineering works of Belfast. The foundation for the 
blocks was first excavated by a steam dredger to within 
2ft. of the finished level, and the remainder of the exca- 
vation was taken out by men working in a large diving- 
bell, 20ft. square and 6}ft. high. Access was obtained to 
this chamber by a wrought iron shaft and air lock, with- 
out lifting the bell. One of the most important features 
of this mode of construction is the absence of coffer- 
dams, staging, and pumping; and it has proved excep- 
tionally economical, the quay walls having been built for 
about £40 per lineal foot, inclusive of the cost of all 
special plant. The whole of the machinery and appliances 
used in this great work were designed by Dr. Bindon 
Stoney, M. Inst. C.E., M.I.N.A., the late chief engineer of 
the Dublin Port and Docks Board. The quays on the 
river side of the North Quay extension afford berthage 
of 22ft. depth at low water, while the berths along the 
quays inside the Alexandra Basin have depths of 24ft. to 
26ft. at low water. The Alexandra Basin is still unfinished; 
the port is provided with one graving dock, two slips, and 
a grid-iron. The dock is 408ft. in length on floor, 
including the mitre sill; 70ft. in width of entrance, and 
has a depth on its sill of 18ft. 3in. at high water of spring 
tides. The slips and dock were built during the earlier 
part of the last century, and are insufficient for the large 
class of vessels now frequenting the port. 

In 1898 the Dublin Port and Docks Board was recon- 
stituted by the Port Act of that year, the Board consisting 
of the Lord Mayor for the time being and six members 
appointed by the Municipal Corporation and twenty-one 
elective members. Of these twenty-one members, twelve 
are representative of the traders’ and nine of the shipping 
interests. The new Board were not long in office before 
they found that steps must be taken to increase the 
revenue if progress was to be made. The outcome was 
the Port Act of 1902, by which power was given to make 
50 per cent. of the gross tonnage the minimum tonnage 
for rating purposes and to levy dues on goods. The 
Board’s borrowing powers were also increased by £650,000. 
With this change of policy a new vista had opened, and a 
brighter future might be looked forward to. For many 
years Dublin had had good reason to boast of its quay- 
walls and the improvements in its channel, but there 
had been little or no effort at equipment, except 
where erected by private interests for their own 
use at allocated berths. Cargoes were still in many 
cases discharged in the same manner as was done fifty 
years ago, and large areas of quay space were occupied 
by goods for long periods for want of facilities in handling. 
For similar reasons vessels representing large capital 
were delayed in port, and occupied costly quay berths 
for inordinately long periods. The special requirements 
of the port, which the author maintained, from its position, 
both geographically and commercially, should be the 
principal port of Ireland, were primarily: (1) Depth of 
water sufficient to admit the largest trading vessels ; (2) 
facilities for discharging and handling cargoes in the most 
rapid and economical manner; (3) facilities for the 
repair and equipment of all classes of vessels frequenting 
the port. With such facilities and equipment commerce 
would be stimulated, freights lowered, and the cost of 
handling cargoes reduced to a minimum. 

Colonel Swan, Newcastle; Walter Scott, Dublin; and 
Mr. MclIlwain, Belfast, all spoke on the paper, the latter 
saying he thought that Dublin was in advance of all 
other ports in the kingdom in the matter of puitiag for- 
ward a feasible and equitable solution of the problem of 
levying dues on net tonnage—viz., that 50 per cent. of the 
gross tonnage should be the minimum tonnage for rating 
purposes, and to levy dues on goods. 

The proceedings at the business meeting terminated 
with the passing of votes of thanks, on the motion of the 
chairman, to the Lord-Lieutenant of Ireland, the Lord 
Mayor of Dublin, Mr. Ryan (chairman), and the hon. 
secretaries and hon. treasurers of the Dublin Reception 
Committee ; to the president and Council of the Royal 
Dublin Society; to the Great Northern and other rail- 
way companies; to the Messrs. Guinness; and to the 
Dublin Tramways Company. 

In the afternoon the members of the Dublin Reception 
Committee and their guests were taken by the London 
and North-Western Railway Company for a cruise in 
Dublin Bay by its fine steamship Scotia. 

The summer dinner of the Institution was held in the 
evening in the Rotunda. 








THE APFRENTICESHIP QUESTION. 


An example, which might be followed with great 
advantage, has been set by Mr. Alfred Harrison, of 


Messrs. Richardsons, Westgarth and Co.’s. He has 
caused a list to be compiled of all the boys who have 
served their apprenticeship at the Scotia Engine Works, 
Sunderland, showing each boy’s success, and the position 
he is now occupying. The list has been pinned on the 
notice-board in the shops for the encouragement of the 
present apprentices. The first part runs as follows :— 
SCOTIA ENGINE WORKS. 
TO ENCOURAGE OUR APPRENTICES. 

This list of all the youths—l142—who have served their 
aprrenticeship at Scotia as engine-fitters has been compiled for 
your consideration, and shows :— 

67 have first-class Board of Trade certificates. 
23 have second-class Board of Trade certificates. . 
18 are third or fourth engineers at sea, or undergoing Board of 
Trade examinations. 
10 are managers, draughtsmen, or foremen, without Board of 
Trade certificates. 
3 are engineers in H.M. Navy or dockyard. 
1 is at college, studying. 
4 are deceased or unknown. 
16 are ordinary fitters and turners, 


142 





Of the above 5 are managers in engine shops. 
8 are foremen in engine shops. 
3 are consulting engineers. 
2 are draughtsmen. 
1, is a Lloyd’s surveyor. 
7 are in charge of electric power stations and 
works, 

Of the remainder 1 is second engineer of the R.M.S. Braemar 
Castle, 1 is second engineer of K.M.S, Teutonic, others are 
guarantee engineers in vessels engined by us, many more are 
chief engineers in charge of valuable machinery at sea, and only 
16 out of 142, or one-ninth of the total, are ordinary fitters and 
turners. 

This large proportion of apprentices who have risen to good 
positions is entirely due to the policy pursued at these works of 
giving each apprentice a special course of training in the work- 
shops, and insisting on his attending science classes during the 
winter sessions, 

Determined efforts to succeed in both workshop and college will 
enable present Scotia boys to show even better results than these, 
and to this end every encouragement can be relied on from your 
foreman, and yours faithfully, 

Ar. Harrison, Local Director. 


Here follows a complete list of all the apprentices 
referred to, showing each one’s success, and stating what 
he is at present doing. 

As the record is remarkably good, we wrote to Mr. 
Harrison for particulars of the regulations with regard to 
apprentices that are in force at the Scotia Engine Works. 
His reply is as follows :— 

Dear Sir,—Referring to yours of 3rd inst., our only conditions 
for apprentices are—that every boy shall serve at least five years, 
and shall attend s-iance classes at least two nights per week during 
each winter session. Nearly all our boys take mathematics, steam 
and mechanical drawing, and many alsoinclude applied mechanics, 
which are the subjects recommended by us. 

We have no difficulty in getting them to attend regularly, as 
the teachers co-operate with us to this end. Our aim is to pro- 
duce good mechanics—not necessarily expert fitters and turners— 
and with this in view we rarely keep a boy working one type of 
machine longer than three months. is frequent moving arouses 
interest in the lad, keeps him at concert pitch, and calls forth bis 
best efforts for his own and his emp‘oyer’s benefit. Such a lad, at 
the end of his five years, can make a fair show at any machine or 
at the bench, and is infinitely better equipped for the future than 
the boy who has been kept at one machine twelve months at a 
time, which is still common practice. 

We must all regret the growing tendency to run down our 
English workman, seeing that those best able to judge are 
thoroughly convinced that a good English workman cannot be 
equalled for either quality or quantity cf work by workmen of 
any other nation. 

Undoubtedly we are behind Germany in technical education, 
but we are still ahead of her in practical skill, and without going 
into argument as to which is most important, I would be glad to 
see our engineering employers taking up with earnestness this 
special workshop training of their apprentices, so as to make their 
practical knowledge still more perfect, and at the same time doing 
all in the'r power to encourage technical study at some of the 
many colleges which are rising in our midst. Without the 
employers’ co-operation these colleges will prove an utter failure, 
whilst with their assistance the country will receive a handsome 
return for its enormous expenditure, and the fear of foreign com- 
petition will be at an end. 

It is too early to say what will be the result of all these technical 
colleges for secondary education, but I have every confidence they 
will prove of the greatest possible value to the nation. I[ only 
wish that Lord Rosebery, instead of proposing an applied science 
college in London, had proposed some scheme whereby the exist- 
ing universities could have dealt with this work in their special 
districts. — Yours faithfully, 

Ar. Harrison, Local Director. 


These regulations and remarks strike us as admirable 
in nearly every respect—the only point on which we 
have misgivings is the attendance at evening classes; we 
notice, however, that only two nights a week are insisted 
upon. 
attend every night and yet keep his health and bright- 
ness. It might be still better if the classes could be held 
in the morning instead of the evening. 








DOCKYARD NOTES. 


THe American fleet arrived at Spithead in excellent 
weather, and was received with plenty of ‘‘ hands across the 
sea.’’ Salutes having been exchanged, the visitors proceeded 
up harbour, and the Kearsarge brought up alongside the 
South Railway jetty. It is pleasant to be able to record the 
vigilance of the Dockyard police, who carefully chased away 
everybody attempting to snapshot the sample American. 
Thus our guests were entertained from the beginning ; for 
red tape regulations are always amusing to all who are not 
directly concerned in the transaction. 


In the evening illuminations were the order, and a display 
was made by the Channel Fleet at Spithead on the lines of 
last year’s Coronation Review night. Certainly everything 
is being done to render the visit of the Americans pleasant. 


Tue Centurion’s reconstruction is proceeding apace. THE 
ENGINEER recently dealt with the ship in full, so description 
here would be superfluous. Most of the guns are now 
mounted, ard the ship is complete as to rig. A few months 
ago she looked rather more battered than the Belleisle. 


Tue Belleisle, by the way, is given a very wide berth at 
Portsmouth just at present. The other day someone sent on 
board to look round discovered an unexploded 6in. lyddite 
shell embedded in her conning tower. It was examined by 
gunnery officers, who decided that it would probably ‘‘go off’ 
during the process were any attempt made to remove it! So 
it remains in situ. Pending its explosion no one seems 
especially anxious to go near the ship, and those who have to 
do so do not frequent the neighbourhood of the conning 
tower. An interesting side issue of the coming torpedo 
experiments will be the effect of them on this very delay- 
action fuse. Why the shell did not burst on impact is 
difficult to explain, but it should be a pretty good advertise- 
ment for the makers concerned, because of late the ideal has 
been a shell that will not burst till it has penetrated. Pre- 
sumably the fuse in some way got out of order, but the 
trouble with lyddite has usually been that it has burst on 
impact with anything hard, and so failed to carry the charge 
through inside the target. 


STANDARDISATION of boilers is excellent in theory, but in 
practice may be found full of pitfalls. Of the benefits of a 
standard in warship machinery there can be no question so far 


This is much better than expecting a boy to! 





as the Fleet is concerned, and so with gun mountings ; but it 
has taken a good deal of labour to arrive as far as we have 
got along that road. As yet the trouble has not been acute 
in the Navy, save in so far as the change from cylindrical to 
water-tube boilers is concerned ; but as time goes on diversity 
of types of water-tube boilers is likely to be very severely felt, 
But the trouble is to decide on the standard where no two 
people are agreed. 


Rumours have reached us of a new flying machine of the 
‘* heavier than air’’ order. It is claimed for it that it will 
do in the air all that a sailing ship can do in the water, or, 
if fitted with a smal] motor, all that a submarine can do. It 
does not yet seem to have got out of the model stage, and 
models do not always come up to expectations when expanded 
into something larger. 


Tue Spartiate’s record consumption has not gone un- 
challenged. The French armoured cruiser Marseillaise, on 
her 14,000 indicated horse-power trial, with ‘‘ consumption 
not to exceed 750-800 grammes,’’ made horse-power 14,593 
and consumption 700 grammes only. On the 10,000 indicated 
horse-power trial 10,658 was indicated, consumption 654 
grammes, There was, though the conditions were different, 
some kind of competition between the French and our 
Spartiate and Europa in this matter—all being Belleville 
ships. Unluckily for our friends across the water, their 
dockyardsmen who usually conduct trials are out on strike, 
so the trials had to be run with ordinary stokers, some of 
whom were raw. The two sets of trials cannot well be com- 
pared in any way, but they would seem to show that a 
great deal can be done with partially raw complements if 
properly led. 








STRIKES AND LOCK-OUTS IN 1902. 


THE fifteenth annual report of the Labour Department of 
the Board of Trade on Strikes and Lock-outs in 1902 has 
just reached us. This document collects in one volume the 
whole of the information published from time to time as to 
the commencement and course of the various labour disputes. 
Its publication, therefore, forms the best opportunity of 
regarding the question as a whole. 

It appears that the number of separate labour disputes 
arising in 1902 was less than any of the preceding four years, 
1898—1901, but the number of workpeople affected was larger 
than in any of those’ years. These two facts, however, are 
not to be taken as the best comparison with former years. 
The vital question is, ‘‘ How many hours, or days, were lost 
as a whole?’ Tested in this manner, the year 1902 was less 
affected by labour disputes than 1901, and was, indeed, well 
below the average of the previous four years. The number of 
workpeople affected, either directly or indirectly, was 256,667, 
as against 179,546 in 1901; but the aggregate duration in 
working days of the disputes was only 3,479,255, as against 
4,142,287 in 1901. The increase in number of men affected 
in 1902 was due entirely to a dispute involving the cessation 
of work by over 16,000 pit lads, in the federated area, which 
threw out of employment over 85,000 men. The actual 
number of workpeople employed in the mining and quarrying 
industries who were affected was 208,526. In the metal, 
engineering, and shipbuilding trades, 15,914 were affected, and 
in the textile trades 16,706. In no other trades were either 
of these smaller figures approached. The majority of them 
show decreases over the figures of 1901; so, as a fact, do the 
figures of the metal, engineering, and shipbuilding, and the 
textile trades. Of all the workpeople, those affected by dis- 
putes formed 2-9 per cent., which is, however, ‘5 above the 
average of five years ; but as the percentage affected in mining 
and quarrying was 22-3, as against 12:4 per cent. in 1901, 
this increase is readily explained. As a fact, there was either 
no change whatever, or a decrease, in the percentage affected 
in all other trades. Expressed in terms of time, the disputes 
represented about one day lost in 750, or in actual figures 
3,479,255 working days out of an estimated aggregate of 
2,600,000,000 working days. The amount of time lost, if 
spread over the entire body of workpeople, appears to average 
little more than one half-day annually per sy The duration 
of the various disputes, with the exception of those in the 
mining and quarrying trades, all show a decrease. Over 7% 
per cent. of the aggregate number of days lost was due to the 
disputes in the mining group, some of which were of a pro- 
tracted character. As regards average, as distinguished from 
the aggregate duration of disputes, however, it may be said 
that the time lost by workpeople, directly or indirectly, 
affected by disputes commencing in 1902, averaged fourteen 
working days per head, as against twenty working days in 
1901. Sixty per cent. of the disputes arose out of questions 
of remuneration. The actual number of disputes of this 
character was 267. Hours of labour caused but few disputes, 
but refusals to work with non-union men, and other questions 
of trade union principles, involved 21:8 per cent. of all the 
workpeople affected. 

Of all the disputes, 31-6 per cent. resulted in favour of the 
workmen; 30:4 in favour of the employers; 35°65 were 
compromised, and 2°35 remain indefinite or unsettled. 








LAUNCHES AND TRIAL TRIPS. 


Carot I,, steel screw cargo steamer; built by, Sir Raylton 
Dixon and Co., Limited; <o the order of, Messrs. Louis Dreyfus 
and Co., Paris; dimensions, 336ft., 47ft., by 26ft ; to carry 
tons grain; engines, triple-expansion, 26in., 42hin., 694in., by 
45in., pressure 180 1b.; constructed by, North-Kastern Marine 
Engineering Company ; launch, June 24th. 

MINDELLO, steel screw steamer ; built by, Sir Raylton Dixon and 
Co., Limited; to the order of, The Empreza Nacional de 
Nanegacao of Lisbon; dimensions, 140ft., 21ft. 6in., by 11ft.; 
engines, triple-expansion, 10}in., 17in., 28in., by 2lin., pressure 
180 lb.; launch, June 29th. 

YAMUNA, twin screw mail steamer; built by, Sir James Laing 
and Sons, Limited; to the order of, British India Steam Navi- 
gation Company, Limited; dimensions, 528ft., 59ft. 3in., by 
4lft. 8in.; engines, two sets triple-expansion, 24in., 40in., 70in., 
by 48in., pressure 200 lb.; the trials were entirely satisfactory ; 
trial trip, June 20th. 








Tue Canadian Department of Customs has announced 
that motor cars—not new—in use by tourists coming temporarily 
into Canada and not domiciled in Canada may be passed upon 
deposit of an amount equal to the duty, subject to refund upon 
exportation within the time prescribed by the collector, not 
exceeding six months from date of arrival. 
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SELF-PROPELLED 


STEAM FIRE ENGINE 


MESSRS. MERRYWEATHER AND SONS, LONDON, ENGINEERS 
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NEW MOTOR STEAM FIRE ENGINE FOR 
LIVERPOOL. 


Tue motor steam fire engine illustrated above has been con- 
structed by Messrs. Merryweather and Sons, of London, for 
the city of Liverpool, to which place it has just travelled down 
by road under its own steam. It is of similar construction 
to an ordinary double-cylinder vertical steam fire engine, the 
only addition made to the usual steam cylinders and pumps 
being a countershaft with sprockets and chains, driving the 
rear wheels. A positive clutch is provided, so that when the 


PROPELLING AND PUMPING ENGINES 


engine arrives at a fire a lever is moved over, and immediately 
the driving shaft is out of gear, and the pumps can _be put 
into work. The pumps are of the ‘‘Gem’’ type, and havea 
capacity of 500 gallons per minute. The steam cylinders and 
pumps are placed vertically in front of the boiler, and 
the fire-door is behind, so that the engineer riding on 
the footplate can attend to the fire while travelling. 
We give herewith an engraving of the engines and pumps, 
with the valve box covers of the latter removed. It will be 
seen that access can be had to both the suction and delivery 
valves. On the leftehand side, above the motion plate, is the 
air pump for keeping up the pressure in the fuel tanks, and 
below is the feed pump for supplying the boiler. On the right- 
hand side is the cog wheel, which is put into gear with the 





| by a hand wheel and screw from the footplate. 


| affected 32,588, 


| was small, amounting only to a weekly sum of £3592 2s. 





| the engineering trade 


countershaft for propelling the machine along the road. 
The fuel used is common paraffin, which is carried in tanks 
under the hose box, and burnt in a special atmospheric 
burner placed in the fire-box. 

A ‘turn out ’’ with this engine can, it is said, be made in 
less time than with horses, low steam pressure being main- 
tained in the boiler, and the vaporiser kept hot, while the 
engine is standing in the fire station, by means of a gas jet. 
On an alarm, the petroleum is turned on, and, at a recent 
test, the engine, so we are informed, ran out under its own 
steam in fifty-five seconds. Its speed on the road is also 
claimed to be greater than that of a horsed engine, eight to 
ten miles per hour up a hill of 1 in 6 gradient having been 
accomplished, and over twenty miles an hour on the level. 
The steering is of the latest Ackerman type, actuated by a 
hand wheel in front of driver, who also has starting and 


| reversing levers, and a foot lever working a band brake on the 


countershaft, under his control. There is also ahand lever 
brake actuating bands on both chain wheels, and an additional 
brake is provided acting on both hind wheel tires, and worked 
Water tanks 
are fitted holding 100 gallons, sufficient for fifteen to 
twenty miles run, and oil is carried for three to four hours’ 
working. 

While the engine is pumping, the water tanks are 
automatically kept full through ball valves in connection with 
main pumps, and there is room for an additional supply of 
petroleum should the engine be sent where there is likely to 
be any difficulty in getting it. The boiler is of the makers’ 
water-tube type. The running wheels are of the artillery 
pattern, with steel hubs and solid rubber tires of large 
diameter. 








WAGES AND HOURS OF LABOUR IN 1902. 


Tue tenth annual report of the Labour Department of the 
Board of Trade on the Changes in Rates of Wages and Hours 
of Labour in 1902 has recently been issued. Speaking 
broadly, the whole of thechanges in rates of wages amounted 
in an average decrease in payment per week of £72,701. This 
result is due almost entirely to the fall in coal miners’ wages, 
which commenced in 1901 and continued practically through- 
out 1902. In coal mining, affecting 735,380 men, there were 
increases of £16 4s., representing 2s. 3d. a head per week of 
those who experienced the change, while there were decreases 
amounting to £73,888 1ls., representing 2s. a head, as 
an average. Of the total number of workpeople affected by 
wages changes during the year 793,041, or 89 per cent., sus- 
tained increases, and of these 735,380, or 93 per cent., were 
engaged in the coal mining industry. In the other principal 
groups of trades, excepting only that of shipbuilding, which 
and in which there was a decrease of 
£2420 10s. per week, there was an increase. This, however, 
In 
the iron mining and quarrying industries the changes 
recorded were unimportant. In the pig iron and iron and 
steel trades there was on the whole a slight increase. In the 
manufactured iron and steel trades wages moved irregularly, 
some men getting increases and some decreases. Wages in 
remained practically stationary 
throughout the year. In the ‘‘ other metal trades’’ there 
was a net increase of £145 a week, 15,357 workpeople being 
afiected. The majority of these were tin-plate and chain 
makers, and they had an increase of £425, while 7006 tube 
workers sustained a total decrease of £280. Altogether, it 
may well be said that to all intents and purposes, and with the 
exception of the coal mining industry—and perhaps also of 
the shipbuiding trade—wages on the whole were practically 
without change. 

In the case of changes in hours of labour some remarkable 
figures are recorded. Here we find that while 5524 had an 
increase in their hours, no less than 1,051,983 had their hours 
reduced. This number is by far the greatest recorded since 
the statistics were first collected in 1893. It is due almost 





entirely to the change in the weekly hours of workpeople 
employed in textile factories, in printing, bleaching, and dyeing 
work. In these trades, the maximum number of hours 
, during which women, young persons, and children may be 
employed is regulated by Act of Parliament, and at the 
beginning of 1902 the working time on Saturdays was 
reduced by one hour, making the maximum weekly hours 
553. The hours of men employed in these industries are not 
regulated by the Act, but in the majority of cases they were 
reduced at the same time. In all, as we have seen, over 4@ 
million people in the textile trades had their weekly hours of 
labour reduced either directly or indirectly by the Act. The 
net total reduction for all the trades was 1,024,868 hours per 
week, and of this number the textile trades were responsible 
for 997,500. The changes in the other trades are, generally 
speaking, so small, and affect so few workmen in comparison 
to the total number employed, that they do not call for 
specific comment. 








MATTHEW HOLMES. 


WE regret to have to record the death of Mr. Matthew 
Holmes, ex-superintendent of the locomotive department of the 
| North British Railway, which took place on the morning of 
the 3rd inst., at hishouse, Netherby, Lenzie, about seven miles 

out of Glasgow, and four miles further out than Cowlairs, 
where the works over which Mr. Holmes presided are situated. 
He was in his sixty-seventh year. He was born in Paisley, 
but early in life he went to the east of Scotland with his 
father, who had been appointed foreman of the Edinburgh 
and Glasgow Railway Company’s works at Haymarket, 
Edinburgh, in which city he received his education. Leaving 
school while in his fifteenth year, he became apprenticed to 
Messrs. Hawthorn and Co., engineers, Leith. In 1859, and 
while in his twenty-fourth year, he followed his father into 
the service of the Edinburgh and Glasgow Railway Company. 
Here he manifested that mechanical skill, intelligent grasp of 
business details, and ready command of men, which subse- 
quently won for him his high position, and at the age of 
swenty-nine he was appointed foreman over his department, 
. post which he held for ten years. During the intervening 
period the Edinburgh and Glasgow Railway Company was 
absorbed by the North British Railway Company, and in 
1875 the latter company appointed Mr. Holmes chief inspector 
of their line. He also acted as assistant at Cowlairs to Mr. 
Dugald Drummond, under whose experienced direction and 
skill the powerful engines which brought the North British 
Company into the forefront in railway enterprise were 
designed and produced. In 1882 Mr. Holmes succeeded 
Mr. Drummond as locomotive superintendent, thereby 
becoming the responsible head of an industrial army of nearly 
7000 men. As the result of heart trouble, he retired from 
service with honours in the beginning of May last, giving place 
to Mr. W. P. Reid. Mr. Holmes was held in the highest 
esteem alike by his superiors and those under him. He was 
a member of the Institution of Engineers and Shipbuilders in 
Scotland, and held office as a member of council. 











THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 

THE eighth annual general meeting of this Association will be 
held at Bolton on Tuesday, Wednesday, Thursday, and Friday, 
July 21st, 22nd, 23rd, and 24th, under the presidency of Mr. Robert 
H. Swindlehurst, M. Inst. C.E., Waterworks Engineer to the 
Corporation of Bolton. The Mayor and Corporation have kindly 
placed the Council Chamber of the Town Hall at the disposal of 
the Association for the purposes of this meeting. His Worship 
the Mayor, Alderman John Miles, will receive the members, and 
welcome the Association to Bolton, at the opening of the proceed- 
ings on Tuesday, July 21st, and will also entertain the members 
and their friends .at luncheon in the Town Hall on that day. 
The Mayor has also placed his dining-room at the Town Hall at 
the disposal of the Association for the purposes of the annual 
dinner on Wednesday evening, 

The following papers will be read, with a view to discussion :— 

1. ‘‘The Raising of Water from Deep Wells and Borings by 
Compressed Air,” by Wm. H. Maxwell, Assoc. M. Inst. C.E., 
Borough and Waterworks Engineer, Tunbridge Wells. 

2. ‘The Internal Combustion Engine as a Pumping Medium,” 
by D. Hastings Irwin, M. Inst. M.E. 

8. ‘* Protection and Straining versus Land Filtration for Dealing 
with Upland Surface Waters,” by Professor Delépine, M.B., B.Sc., 
Director of Public Health Laboratory, Owens College. 

4. ‘* Notes on the Geology and Underground Water Supply of 
South Lincolnshire,” by Henry Preston, F.G.S., Waterworks 
Engineer, Grantham. 

5. ‘Final Report of the Committee on Standardisation of Cast 
Iron Pipes.” 

6. ‘‘ Description of the Runcorn Waterworks,” by James Wild- 
ing, Water Engineer, Runcorn. 
7. “Description of a New Pipe Cleaner,” by C. Clemesha Smith, 
Assoc. M. Inst. C.E., Waterworks Engineer, Wakefield. 

The following papers will be circulated at the meeting, but not 
discussed :— 

1. ‘ Description of the Bolton Corporation Waterworks,” by the 
President. 

2. ‘Description of the Rivington Works of the Liverpool Cor- 
poration Waterworks,” by J. Parry, M. Inst. C.E.—reprinted by 
permission of the proprietors of Water—with map and photo- 

raphs. 

, 8. ‘* Description and Map of the Thirlmere Works of the Man- 
chester Corporation Waterworks.” 

A number of visits will be paid to works and other places of 
interest in the neighbourhood. 

On Tuesday Messrs. Dobson and Barlow’s Machinery Works 
and the North End Spinning Company’s Mills will be visited. 

On Wednesday an excursion will be made to the Heaton Reser- 
voir and Filtermg Works and the High Rid Reservoir of the 
Bolton Corperation Waterworks, and the Rivington Reservoirs 
and Filter Beds of the Liverpool Corporation Waterworks, 

On Thursday members will inspect the followirg works con- 
nected with the Bolton Corporation Waterworks, viz., Sweetloves 
Reservoir and Filter Beds, Dingle Reservoir and Filter Beds, 
Springs Reservoir, Belmont Compensation Reservoir, Entwistle 
Reservoir and Outlet Works with mouth of Tunnel, and the Wayoh 
Compensation Reservoir and Filter Beds. 

On Friday an early start will be made for Lake Thirlmere, where 
the visitors will have an opportunity of inspecting the dam and 
outlet works of the Manchester Corporation Waterworks. 

Besides this, the Corporation Gas and Electricity Works and 
other municipal undertakings in Bolton will be open to inspection 
by members and friends, on production of their programme cards, 
at any time during the meeting. 

The annual dinner of the Association will be held, by kind per- 
mission of the Mayor, in the Mayor’s dining-room at the Town 
Hall, on Wednesday, July 22nd, at 7.30 p.m.; and by the kind 
invitation of the President, a smoking concert will be given in the 
dining-room at the Swan Hotel on Tuesday, July 21st, at 8 p.m, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opi 
correspondents.) 


THE ROSEBERY EDUCATION SCHEME. 


Srr,—As you have, in alengthy editorial, expressed your emphatic 
official disapproval of technical and professional college education 
for those engaged in engineering and other industries, it may be 
azreeble to your readers to listen to a few words on the other 
side. It is generally recognised that there is another side. THE 
ENGINEER and the few who disagree from THE ENGINEER are both 
equally desirous of the prosperity and the happiness of the sons and 
daughters of the British Isles. THE ENGINEER believes in un- 
educated prosperity and happiness ; the others believe that, under 
modern conditions, that is a chimera impossible of realisation. 
Postponing for a moment consideration of fandamentals, let us 
first note some of the editorial arguments and methods. The most 
striking feature of the article of 3rd inst. is that itstarts by saving 
that, ‘‘no details of the scheme being available,” ‘‘we neither 
hasten to condemn nor to praise.” There is here no suggestion of 
any possible haste towards praise, and this, from past experience, 
we would bavenoreason to expect. Butas tocondemnation, aspecial 
definition of the phrase ‘‘ hastening” is required here, because the 
following column and three-quarters are entirely devoted to unhesi- 
tating condemnation of the whole purpose of the scheme. This con- 
demnation begins by stating that the incompetency of the British 
workmen used tobe put furward as an excuse for technical education. 
There must be some confusion and misapprehension here. Who 
was it that led the cry against the British workman’ Why, those 
who were opposed to technical education, and said that the only 
thing wrong with our industries was that the artisans had got too 
much power and that their unions must be smashed. It was not 
education that was wanted, but effective subjection and discipline 
of the working man. The advocates of technical education, on the 
other hand, argued that it would lead to heartier co-operation 
towards one common purpose of men and masters. But, as con- 
fessed in THE ENGINEER of July 3rd, the indictment against the 
British workman is now practically abandoned. The careful 
nursing of community of interests between labour and capital that 
has operated so successfully in America, and which has been 
adopted from America very largely in Germany, has already began 
to make good way on the Clyde, in Belfast, and throughout 
England, and with happy results. Which engineering firms have 
led the way in this fortunate reformation! Why, those whose 
head places are manned by life-long advocates of the beneficence 
of education in general and technical education in particular. The 
saying, ‘‘high wages make cheap work,” is now a very common one, 
and its meaning is that better educated artisans are so much more 
efficient that it is worth while paying high to procure their services. 
No one supposes that merely paying him a higher wage will turn a 
bad workman into a good one. It is the higher intelligence and 
better training that is valued. 

The next argument of THE ENGINEER is that salaries are low in 
Germany, where scientific and technical education is carried to a 
high standard, and that the best German scientific talent can be 
purchased and employed here in England for very little money. 
The wrong inference here is due to lack of knowledge of German 
life. The life ideal of the German is not to make money, as THE 
ENGINEER frequently asserts is the ideal of the English manufac- 
turer. The German has for generations studied the art of living, 
and believes he understands it. He is by no means alone on the 
European Continent in this, The traditions of various continental 
races lead them to believe that the object of earning money is to 
enable them to live, and that the object of life is not to earn 
money. ‘They therefore do not spend all their lives in earning 
money, but reserve a portion to be devoted to living. Their 
methods of living are much more various to suit varied tastes 
and temperaments than are ours, but a feature common to all is 
that they are simpler in respect of material wants. They aim at 
other things besides those that can be purchased for money. 
Therefore, measured in money expenditure, their modes of living 
have been for generations cheaper than ours. That should not 
lead us into the delusion of denying that, in other respects, their 
lives may be much richer than ours. The highest and best kinds 
of lives spent in Germany and in France are no whit less desirable 
in the estimation of those who live them than are the highest and 
best lives spent in England; but they cost very much less ia 
money. Therefore salaries throughout every department of life in 
Germany, France, Austria, Italy, are on a much lower scale than 
is prevalent in England. 

Now, these simpler ideals of the material parts of life may for 
a time enable Germans in this country to undersell their English 
competitors in offering scientific and highly-trained technical 
service. It is certain that many posts, clerical and technical, are 
now held in this country by educated foreigners which were only a 
few years ago filled by natives. But it is very far from certain 
that these posts are so filled simply because the foreigner is cheaper. 
Whatever the reason, however, are we natives to recover these 
posts for ourselves by simply holding our heads high and demand- 
ing large salaries while offering in return for them inferior educa- 
tion and less technical skill? This method of fighting the foreigner 
on our own ground offers little prospect of success. In these days 
we cannot hold ourselves as a people apart. Surely it is easy to 
grasp the fact that modern locomotion is levelling out the con- 
ditions of life throughout the world. Labour of any kind, low or 
high, will flow towards those regions where it is best recompensed ; 
and this flux will lower the rate of recompense in the regions to 
which it flows, and raise it in thoseitleaves. Such flow is only one 
influential factor, and the effect may in either region be masked 
by other influences. ° Skill will flow, by convection of men, from 
where it exists in abundance to where there is a deficiency ; but it 
would be very errant logic to conclude that the power and high 
pay will permanently remain in the bands of the unskilled, 
because, at the outset, they are the employers of the skilled 
importations. 

The next srgument of THE ENGINEER is that aniline dyes, 
paraffin candles, dynamos, telegraphs, telephones, incandescent 
electric lamps, were invented in uneducated England. It cannot 
be too distinctly understood that high education does not tend 
towards development of the originative and inventive faculties, 
The function and usefulness of high technical training lies in the 
practical utilisation of discovered facts and methods. We English 
made no use of the brilliant discoveries of our geniuses until taught 
how to do so by Americans and Germans. For lack cf scientific 
technical training we remained convinced that these things could 
not be put to practical account. For lack of thorough business 
training, a needful part of which is in foresight and skilled enter- 
prise, we remained unconscious of the profit-earning capabilities of 
these inventions. We remained unable to win profit out of them 
because of our uneducated ideas as to system and organisation in 
our factories and workshops. The Germans have won their high 
position of to-day by their dogged investigation and criticism of 
all things coming to their ken, their skilful adaptation of the best 
and no less skilful rejection of the bad, which their scientific 
technical training alone has enabled them to carry out. The 
efficient organisation and systematisation of American manufactures 
bas been the direct result of their superior standard cf general 
education which has raised the average of intelligence and keenness 
in business, 

THE ENGINEER asks why London ratepayers should be asked to 
subscribe £20,000 a year for what will be a national and Imperial 
undertaking. It omits to mention that the proposition is that the 
income, outside fees, should be not less than £50,000, and that the 
local contribution asked for is only 40 per cent, of this. It is 
evident to those acquainted with the subject that £20,000 is quite 
inadequate to accomplish what is aimed at, and it is certain that 
the London County Uouncil will not vote this sum except under 
guarantee that other large sources of revenue will also be available, 


oy our 








THE ENGINEER argues that ‘‘economists will say that the necessity 
for a subsidy of this kind is an evidence of fatal weakness,” and 
states that ‘‘ parents are willing to pay heavy apprenticeship fees 
to eminent engineers in practice,” and that ‘‘the cost of educat- 
ing a physician, or a surgeon, or a lawyer, is borne by those con- 
cerned, not by the public.” Here it is entirely forgotten that no 
University, no College of University standing in this couutry is 
even approximately self-supporting upon the fees of the students. 
None of them could carry on for three months without the aid of 
heavy endowments and Government grants. The students’ fees 
defray only a fraction cf the cost of educating the devotees of the 
professions mentioned by THE ENGINEER. The same is true of 
America and of Germany. History has led us to a point of develop- 
ment when it is asked why it is the sons of the rich only who 
receive so much gratuitous education. 

It may be admitted that the uew Technica! Institution will 
involve much waste of money unless it be organised in intimate 
connection with the two already existing colleges in Exhibition- 
road, and with the London University, whose headquarters are 
also now located there. But this is so obvious that such co- 
organisation has been already publicly promised ; and it is quite 
premature to consider the details of this co-operation, 

If THE ENGINEER, instead of objecting to scientific and technical 
education én ¢ofo and invariably, advocated reform of our present- 
day technical teaching in certain respects, I, and I suspect all 
those now engaged in technical teaching, would be heartily with 
them. Those most intimately and practically acquainted with 
what is being done are those most conscious of its defects. There 
has been a lot of more or less rubbishy stuff, both in the classes and 
in the text-books, which is being gradually eliminated. There are 
whole departments of necessary technical knowledge and skill that 
are still completely ignored and neglected. Both improvement in 
what exists and extensions in many directions are required. They 
cannot be had without further large expenditure of money. Here 
is a proposal, emanating through Lord Rosebery, to spend more 
money. Surely our efforts should be directed, not to prevent its 
being spent, but to ensure that it be well spent. 

July 7th. Ropert H. Sra. 


MILLING MACHINE FEEDs. 


Str,—Mr. John Tangye, in your issue for June 26th, makes 
certain statements regarding the milling practice of Messrs. Aifred 
Herbert which are by no means accurate, and I therefore beg you 
to allow me to put your readers in possession of the real facts, 

It may be as well to state at the outset that the figures quoted 
in your article were supplied by myself, with the sanction of Messrs, 
Alfred Herbert, and were collected and recorded at various periods 
by observation of work which was going through the shops in the 
ordinary course of manufacture. I am, therefore, in a position to 
speak positively as to their accuracy. 

Mr. Tangye states that he was informed by Messrs, Herbert in 
1897 that face milling—if he will permit me to use the term ia pre- 
ference to rotary planing, which term might as well be applied to 
surfacing in a lathe—was not accurate enough for their work, and 
that all flatsurfaces were finished either by planing or by milling 
with cylindrical cutters. Now the fact is that face cutters were in 
extensive use at that time, and with satisfactory results. What 
Mr. Tangye probably remembers is a series of experiments which 
were made in milling lathe beds with face cutters on a large two- 
spindle vertical milling machine. The result was to condemn the 
use of milling—or rotary planing—for such work, partly on account 
of the difficulty of obtaining sufficient accuracy, and partly on 
account of the cost—two reasons, either of which was a sufficient 
justification for the reversion to planing. The allowable deviation 
from a true plane in the surface of a lathe bed as it leaves the 
machine was fixed at -00lin. in a length of 6ft., a standard which 
still remains in use, and which is attained without difficulty on a 
planer. Mr. Tangye will probably be able to say whether he could 
‘**rotarily”’ plane lathe beds of ordinary construction within the 
above limits, and, if so, whether the cost would render the opera- 
tion commercially possible, and he might also state how he would 
machine the inside and undercut edges, the angular slides, and the 
side facings for the attachment of brackets, &c. All this work is 
dealt with at one setting on the non-rotary variety of planer, and 
I hardly imagine he would care to give a guarantee to beat it with 
his machine. 

It may be admitted that milling was not a success on this par- 
ticular work, but I do not think that Mr. Tangye is justified on that 
account in holding up Messrs. Alfred Herbert to the engineering 
public as having been opponents of face milling in toto, or in hint- 
ing that what he terms the ‘‘ American” cutter was unknown to 
them in the year 1897. Neither do I think that Messrs, Herbert 
can be said to have changed their mind with regard to face milling, 
as the case in question was purely an experiment, which was 
entered upon with an open mind. 

And now to answer Mr. Tangye’s questions. In the example 
referred to the cutter is re-ground about once a day, as it is found 
to be economical to feed the machine so as to get a high output 
even at the expense of some additional grinding of the tools. As 
soon as the cutter becomes dull it is replaced by a newly-ground 
cutter and returned to the tool-grinding department to be restored 
to a cutting condition. The milling machine is thus not in any 
way delayed by the grinding, and the value of the increased output 
is considerably greater than the cost of the extra grinding. I 
have no doubt that Mr. Tangye could obtain equal results with his 
machines by speeding up, assuming that his cutters were made of 
the same quality of steel and had the same keen cutting angles. 
If I had a machine doing heavy milling, of which the cutter only 
required grinding once in ten days, I should certainly think it was 
about time to speed up and get some work done. 

The work shown in your illustration is not finished on the mill- 
ing machine, but is finished at a later stage on a surface grinder, 
thus finally rectifying and removing all deformaticns caused by 
the subsequent machining operations. The kind of surface left by 
the milling cutter is therefore not important, the main object 
being simply to remove the superfluous cast iron in the cheapest 
manner and to produce a surface by which the casting can be set 
in a jig. Particulars of the finishing milling cuts were not given, 
as, being light cuts, they are well within the capacity of the 
machine, and therefore give no indication of its power. 

The total weight of the machine is 8500 lb. Mr. Tangye is 
certainly correct in his somewhat self-evident statement that the 
same cutter will do more on a large than on a small machine, to 
the extent that if the same size of cutter be used on a series of 
machines decreasing in size successively down to the infinitesimal, 
the work done will gradually approach nothingness. Whether the 
converse process of increasing the sizo of the machine to the 
infinite will have an analogous result is, however, unfortunately, 
open to some doubt. 

The castings in question were pickled to remove the adhering 
sand from the surface to be machined. Pickling is admittedly 
good modern practice, and its adoption is justified in this instance, 
as the work is done not with the intention of proving how quickly 
a certain kind of tool steel will remove a mixture of sand and 
iron, but with the idea of producing the requisite finish at the 
lowest cost, making use of every process which will conduce to the 
required end, 

Mr. Tangye cites evidence of rotary planers feeding at 13}in. 
per minute, in America, which is, as he states, far ahead of the 
7iin. per minute in the example under consideration, He puts 
this down to the softness of American iron, but I do not see why 
equal results should not be reached in England with a suitable 
machine. It may be of interest to record here that on certain 
classes of work rates of feed considerably higher than the 7}in. 
per minute given are part of Messrs. Herberts’ ordinary practice. 
The example in question was not supposed to be a path record, as 
was clearly explained by the writer of the article. Perhaps the 
Fairfield Company of Govan will fayour us with the feeds and 





speeds which are in use on their Goliath machine. The highest 
amount of feed per tooth in the case of Mr. Tangye’s own 
examples is -038in., which seems quite a moderate duty for a 
modern high-class, high-speed, self-respecting cutting tool. I see 
no reason why the rate of feed per tooth could not be at least 
doubled by a sufficiently powerful machine. The highest possi. 
bilities on such work have been by no means rondo’. It is 
necessary to point out that the facing cut under discussion was not 
done on a rotary planer of the Tangye type, but on a maching 
which in ordinary work uses cutters varying from jin. up to 12in, 
diameter, and is adapted for face, edge, or circular milling, under. 
cutting, &c., in fact, on a general utility machine. The machine 
advocated by Mr. fe 4 is only suitable for plane surfaces, and 
has the disadvantage that much of the work is difficult to set and 
difficult to see, 

On the question of the hardness or otherwise of the iron, it would 
be quite ~—s make an iron soft enough to cut at double tho 
rate given, but, of course, such iron would be quite unfit for its 
purpose, and would fully deserve all Mr. Tangye’s criticism, As 
the matter stands, however, Mr. T'angye’s statement that the cast. 
ing in question should be much softer than a steam chest cover is, 
considering his ignorance of its section and of the composition of 
the iron, of the same degree of inexactitude as a statement that 
the casting is as large as a lump of coal or as long asa piece of 
string. Kegarding the castings which have been successfully 
wrestled with by Mr. Tangye’s own —s machine, and which 
were so hard that 17ft. per minute was the limit with Mushet steel 
cutters, I would say that such castings should not be selected 2s 
examples for recurd-breaking cuts,'and that there is no excuse at all 
for hard places, at all events in a foundry where a uniform class of 
work is produced, On such castings it is not the machine which 
breaks down, but the actual cutting edge of the tool, which w)!l 
suffer even if operated by the largest, heaviest, finest, and most 
excellent milling machine procurable. 

It is a pleasure to be able to agree with Mr. Tangye that the 
teeth of milling cutters are almost invariably too fine in pitch. Tho 
figures given in your article of May 22nd show what a surprisingly 
small amount of work is done by each tooth of the cutter, even 
when the total output of the machine appears to be quite good, 
and they seem to point to the fact that a smaller number of tecth, 
each taking a petty greater cut, would probably do the 
same work with less strain on the machine, and with a smaller 
expenditure of power, the reason being that a cutting edge is 
always more efficient and economical of power in proportion to 
quantity of metal removed, ona heavy than on a lightcut, or when, 
to use a workshop phrase, it can get ‘‘ under the surface.” 

Coventry, July 30th, P. V. VERNON. 


Sir,—With reference to the letter of Mr. Alfred Herbert in 

our current issue, I regret the rather injured tone evident. Mr. 

erbert has published certain test results, and should submit 
with composure to criticisms on the same. 

The origin of Mr. Herbert's works does not concern us particu- 
larly, and his firm is not accused of being American—merely of 
having some American training and connections. The contours 
and many details of Mr. Herbert’s machines show Transatlantic 
influence, with—one is pleased to see—considerably more solidity, 
| have a hearty appreciation of Mr. Herbert’s manufactures, and 
may mention that at one time I was in negotiation with his firm 
for the manufacture of certain machines of my own—-a pretty good 
proof of confidence. Mr. Herbert would have been quite in order 
bad he referred to this, to which I owe the pleasure of making his 
acquaintance. As to softness of the iron used by machine tool- 
makers as compared to engine makers, this is well understood to 
be necessary to a certain extent, owing to the larger amount of 
seraped slides in tools. If slides are proportioned to their work 
and well lubricated it is of little moment so long as the surfaces 
are not too easily scratched and are not too open in grain. | 
notice Mr. Herbert does not deny the excessive softness of cast 
iron used in American machine tools. 

All this is, however, a totally different thing from a test piece 
of cast iron, as stated in my letter, ‘‘softer than the class of cast- 
ing used by engine makers and the like in this country,” and with 
these firms most of my rotary planers are in use. The cutter stee! 
used is known to both of us, and 75ft. cutting speed tells its own 
tale. Evidently without much process of reasoning, recondite or 
otherwise, the cast iron poke a ip hard by Mr. Herbert would 
be soft to my ideas, or else he is open tosharpen his cutters a good 
deal oftener than I think profitable. Mr. Herbert's machine uses 
a high cutting speed and fine cut per tooth, while mine uses a low 
cutting — and heavier cut per tooth. This is enough to 
indicate the difference in cast iron, hardness being a relative term 
only, and apart from any question of sharpening, and I look 
forward with interest, and, I trust, an open mind, to the promised 
letter from Messrs. Herbert's expert. JOHN TANGYE, 

Park-lane, Tipton, Staffs., July 6th. 


OVERHEAD RAILWAYS, 


Sir,—In a speech at the Engineering Conference which is re- 
ported in the current number of THe ENGINEER, Mr. Francis Fox 
severely criticised the suspended railway at Elberfeld, and is 
stated to have said that ‘‘it was 100 per cent. heavier than the 
Liverpool Overhead Railway, most obtrusively ugly, and very 
unpleasant to travel on because of the way the carriages swung.” 

he design of the Elberfeld Railway is of a very novel and daring 
character, and engineers may well differ as to its merits, but 
surely, before expressing an opinion, a knowledge of the facts is 
desirable. 

On the Elberfeld line the steel work for a 100ft. span weighs 
20 tons, while on the Liverpool Overhead Railway, according to 
Mr. Fox himself, a 50ft. span weighs 22 tons, or 120 per cent. moro 
per foot run than the Elberfeld structure. As to Mr. Fox's second 
point—the beauty or otherwise of a structure must be very largely 
a matter of opinion, and probably no overhead railway would 
improve the appearance of a street ; but certainly the lighter such 
a structure is the more pleasing it can be made, and, as the above 
figures show, in this respect the Elberfeld line has an enormous 
advants ge over the Liverpool Overhead Railway, or any other 
overhead railway at present in existence, and is, moreover, vastly 
less obstructive to light and air, 

lastly, Mr. Fox stated that the suspended cars swing un- 
pleasantly and suggested sea sickness! If this was bis experience 
{ think it must be unique, I have travelled on the line myse’f, 
and the cars were quite steady and the running very smooth. 

The Elberfeld Railway has carried some 10 millions of passengers 
and is most popular. An extension is just complete and in future 
about 15 million passengers will travel annually, An able article 
on this railway appeared in your issues of March 30th, et sey., to 
which anyone who wishes-for detailed information cannot do 
better than refer. WALTER BEER. 

47, Victoria-street, Westminster, 8. W., 

July Ist. 


THE CONSERVATION OF ENERGY, 


Sir,—In reply to ‘‘ Orthodox,” it is enough to point out that 
the water will fall out of the bottle into the boiler by gravity in 
just the same way that it will fall out of an ordinary glass bottle 
in the open air. Steam is, of course, condensed by the cold 
water, but the total energy remains unaltered, that lost by the 
steam reappearing in the water, 

In reply to another of your correspondents, ‘‘G,” I would say that 
the water need not be lifted into the bottle ; it will suffice if the 
tank is slightly above the level. He has to explain away 
8,000,000 foot-pounds, to account for which is no trifle. If he wi'l 
work out a proper profit and loss thermal account he will see that 
Iam quite right. I do not understand what he means by velocity 
energy and pressure energy. ‘ORQUE. 

July 12th, _ 
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AUTOMATIC WHEEL-CUTTING 


Tne engravings on page 48 and drawings above illustrate 
a new automatic wheel-cutting machine patented and made 
by Messrs. G. Birch and Co., of Islington Tool Works, Salford, 
Manchester. The machine, which is capable of cutting spur, 
bevel, and worm gears, has been constructed from entirely 
new designs and patterns, and differs in many points from 
most machines of this class, In all its movements it is fully 
automatic, and is so arranged that unless the preceding 
operation has been properly performed, the next one cannot 
take place, thus preventing the spoiling of work. Another 
feature is the capability of cutting worm gears. To meet 
varied requirements the machine is made in several sizes 
to cut gears from 2ft. diameter and Yin. wide up to Sft. 
diameter and 13in. wide. The machine illustrated shows 
the 2ft. size. We give a front view of the machine with 
the cutter head in position for cutting spur gears, and 
also show a back view with the cutter set at right angles for 
cutting face gears. The drawings illustrate in detail the 
construction of the machine. Fig. 1 gives a front view of 
cutter head and part section of the bed; Fig. 2 shows an end 
view of cutter head and bed on which it slides; Fig. 3 is a 
back view of bed and cutter head showing cone pulley that 
drives the machine and dividing motion; Fig. 4 is a plan; 
and Fig. 5 a front view of the dividing motion. 


MACHINE. 
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As will be seen, the. bed is of I. shape, and is mounted on | 


a substantial base under the cutter head. The headstock carry- 
ing the work slides on one part of the bed, being traversed along 
it by a screw shown at A, Fig. 1, which is worked by a 
hand-wheel a, on end of shaft b, through the mitre gears d, 
as shown in Fig. 3. The dividing wheel is 26in. diameter and 
is very accurately cut, and the worm can be dropped out of 
gear, so that the blank can be rotated by hand. The shaft 
is fitted with a micrometer B, reading to ‘00lin. The micro- 
meter can be set back to zero after each move, and is of large 
diameter, thus preventing mistakes in reading, and making it 
much easier to use. 

The cutter head ic carried on a base plate C, which slides 





on the overhanging part of the bed, being traversed along it 
by a screw and hand wheel, to suit the position of the work. 
The micrometer B is interchangeable on this screw for use in 
setting the depth, when cutting face gears, &c. The cutter 


head can be swivelled on base C to any position for cutting | 


bevel and face gears, and the cutter slide D also swivels in 
a vertical plane on head E, when cutting worm gears, the 
amount of a swivel obtainable being 15 deg. on either side of 
horizontal position, both swivels being fully graduated. The 
swivels are of large diameter, and the head E is of box form, 
so that the machine is very rigid under heavy cuts. It will 
also be seen that the head is as well supported when it is 
turned at right angles for face gears as when it is set for 
spur gear; this is a decided advantage over the usual type 
of machine, which is liable to become less rigid the more the 
cutter slide is raised from the horizontal position. 

The cutter spindle is driven from the driving shaft c— 
Fig. 3—through the spur gears, on the end of the bed which 
drives the shaft e inside the bed of the machine. Mitre gears 
on this shaft at f drive a vertical shaft running through the 
centre of the base and head, and driving a shaft g at the back 
of the cutter slide through a set of bevels inside the cutter 
head, the bevels being so arranged to allow the head E to 
swivel on the base C in the horizontal plane, and at the same 
time to allow the cutter slide D to swivel in the vertical plane 
on the head E. Shaft g drives the worm shaft j through the 
medium of gears /: and i, the gears at i being change gears, 
allowing four changes of speed, which, with the three speeds 
of cone pulley, give twelve speeds of cutter spindle which are 
evenly graded, rising from 25 to 250 revolutions per minute. 
The cutter spindle is driven by spiral gear having a ratio of 
5 to 1, giving a very smooth and powerful drive, and allowing 
the cutter to take heavy cuts without chattering. The cutter 
spindle is hollow to take arbors of different diameter, and 
is provided with an arrangement so that the cutters can be 
easily centred. The machine will take cutters up to 4}in. 
diameter, and there is a bearing of large diameter and length 
on either side of cutter, so that the machine has ample power 
to use cutters of this size. 
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The cutter feed is driven by screw K, having ball thrust 
bearings at each end. The feed is driven by worm wheel /, 
the power being taken off end of worm shaft j through change 
| gears mt, eighteen changes of feed being provided, ranging from 
‘005 to -125 per revolution of cutter spindle. The quick 
return motion is driven by spur gear 1 from gear O on back 
shaft g, by which arrangement the return of the cutter always 
takes place at the same speed, and is not varied by altering 
| the speed, thus allowing the return to be made as quick as 
| possible. The feed is reversed by collars on the stop rod p— 
| Fig. 2—working clutch lever F, the chain that operates the 
| dividing motion being attached to lever G, whichis keyed on 
| the same shaft as F, the chain passing over pulleys on the 
top of cutter head. There is consequently no separate 
adjustment needed to release the dividing motion, the collars 
on the stop rod P serving to work the feed reverse motion and 
also the dividing motion. 

The dividing motion shown in Figs. 3, 4, and 5, is driven 
by the bevel pinion H on driving shaft c, gearing into the large 
bevel gear I on dividing shaft g. This gear runs loose on shaft 
q, and is connected to it by clutch P when the dividing 
arrangement is in action, being forced into gear with the bevel 
wheel by a spring inside, but is kept out of gear with the 
bevel wheel at other times by the lever R, keyed on the same 
shaft as clutch lever Q, the lever R resting against the face 
of the lever S, keyed on the same shaft as the dividing lever 
L. J is the notched dividing plate, which is also loose on 
shaft g, being bolted to plate K, which is fast on the shaft. 
By slacking the bolts on the plate the notch plate J can be 
turned round on the shaft g, thus giving the setover to the 
blank that is required when cutting bevel gears. The plate 
is graduated to showthe setover, thus allowing for duplicating 
the work at any time. 

The dividing plate is locked in position by lever L dropping 
in a notch in the plate, the lever being forced in by the spring 
s, the tension of which can be regulated by spring ¢. The 
dividing lever is raised out of notch by the releasing catch M 
on the releasing lever N, the chain from the cutter head 
' being attached to eye U in the lever N. The roller o is to 
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release the dividing lever L as soon as it is clear of plate J, 
the back end of catch M striking the roller and being lifted | 
clear of L. 

The mode of operation in the dividing arrangement is as | 
follows :—When the cutter slide reaches the end of its return 
stroke after cutting the tooth, the motion of the clutch lever 
F moves lever G, and causes the chain to give motion to the 
releasing lever N, and this lever raises the dividing lever L out 
of notch in dividing plate J by means of catch M ; as soon as 
L is clear of plate J the lever S, which is keyed on L, is also 
free of the lever R on the clutch lever Q, so that the clutch 
P is free to drop into gear with the bevel gear I, and the 
dividing motion is thrown into action. The further move- 
ment of lever N brings the end of the catch M against 
the roller O, and releases the dividing lever L, which 
drops on the rim of plate J. When the dividing plate has 
completed its revolution the cam T on the dividing shaft 
meets the projection v on clutch lever and forces the clutch P 
out of gear with the bevel wheel, and at the same time the 
dividing lever drops in the notch in the plate, and also brings 
the lever S in front of R, thus keeping the clutch out of gear. 
The motion of dividing shaft q is transmitted to the dividing 
worm shaft * by means of the change wheels shown. All the 
motions of the machine are arranged so that they can be 
worked by hand if necessary, and all hand wheels and levers 
are placed within easy reach of the operator. 








SOUTH AFRICAN NOTES. 


(From our South African Correspondents.) 


The new Customs tariff.—Of course, the great topic just now | 


is the new Customs Convention. It isso lengthy and com- | 
plicated a document, and there is so much which bears only | 
indirectly on your particular industry, that I shall confine 
myself to a summary, some extracts, and’a list of only those 
articles which have to do with manufacturing engineers, and | 
the duties to be charged on them. To all intents and | 
purposes, there is now inter-colonial free trade throughout 
British South Africa, and there is, generally speaking, one 
tariff for the whole of goods from the outside world. Various | 
preferential rebates are allowed to products grown or manv- | 
factured in Great Britain, and similar terms are to be allowed | 
on all imports to South Africa from all of such British | 
possessions as will accord similar reciprocal advantages on 
their imports of South African goods. In some cases the 
preferential rebate on goods from Great Britain amounts to | 
25 per cent. of the duty, and in others the whole of the 
duty is taken off. Nearly all machinery comes under this | 
latter class. Asa rule, it will be seen that with few excep- 
tions the duty on machinery is 24 per cent., and the whole of 
this comes off in the case of English machines. A few, if we 
are to class motor cars and bicycles as machines, have to pay | 
a higher duty, while others, notably agricultural plant and | 
printing and water-boring machinery, are on the free list. | 
List of Import Duties on Engineering Products according to | 
the Recent Convention of the South African Customs 
Union. | 
ARTICLES SUBJECT TO SPECIAL RatTEs. | 
Blasting compounds, including all kinds of explosives suit- | 
able and intended for blasting, and not suitable for use in fire- | 
arms, and collodion cotton, not intended for manufacturing | 
purposes, perlb., 14d. 
Coals, per ton of 20001b., 3s. 
Coke and patent fuel, per ton of 2000 Ib., 2s. 
Gunpowder and other explosives, suitable for use in fire- 
arms, per lb., 6d. (and in addition 10 per cent. ad valorem). 
Guns and gun barrels, firearms :—(a) single, per barrel, | 
£1; (6) double and other, per barrel, 15s. (and in either case 
to addition of 10 per cent. ad valorem). 
Pistols and revolvers, each, 5s. (and in addition 10 per cent. 
ad valorem). 
Bicycles, tricycles, and velocipedes, and parts thereof, per 
£100, £12s. 10s. 
Motor vehicles, including traction engines and power lorries, 
per £100, £5. 
ARTICLES SUBJECT TO 24 PER CENT. Duty, 
Asbestos packing and boiler composition. 
Assay apparatus. 


| Suitable only for use in t 
| industries. 








Bands and belting of all kinds for driving machinery, boiler 
bes. 
Battery cloth and baize, gauze, matting, sieving, and 
screening, for use in connection with machinery and 
apparatus. 

Bolts, nuts, and rivets. 

Chain for hauling. 

Chimneys, metal—smoke stacks. 

Cranes, elevators, and shears. 

Crucibles, cupils, cupilling furnaces, ingot moulds, retorts, 
and furnaces for roasting minerals. 

Cyanide of potassium. 

Fire escape and fire hose and hose reels. 

Hose, steam suction and armoured—not including garden 
—for use in connection with machinery and apparatus. 

Machinery not elsewhere described to be driven by cable, 


tu 


wind power, including spare parts and apparatus and 


| appliances used in connection, with the generating and stor- 


ing of electric power or gas, electric cable, or wire, and the 
posts for carrying same, lamp posts, and their fittings. 
Mining buckets, skips, trucks, and tubs, wheeled or other- 
wise, for hauling on rails or wires. 
Packing and bagging for engines, machinery, and piping. 
Pipes, piping, and tubes of all kinds for gas, steam, drain- 


including down piping and guttering, or cocks and taps. 

Railway construction or equipment requisites, as follows :— 
Rails, sleepers, fastenings for rails or sleepers, girders, iron 
bridge work, culvert tops, locomotives, tenders, ballast trucks, 
goods wagons, carriages, trollies, engine water tanks, turn- 
tables, permanent or fixed signals, and weighbridges. 

Rubber for use in connection with machinery and 
apparatus. 

Tanks and vats, suitable and intended for mining purposes, 





Sprays and sprinklers, and other apparatus for destroying 
pests or diseases in stock plants or trees. 

Tin and zinc, bar, plate, or sheet, plain or perforated, but 
otherwise unmanufactured. 

Water boring and pumping apparatus, 

ARTICLES NOT ENUMERATED. 

All goods, wares, or merchandise not elsewhere charged with 
duty, and not enumerated in free list, and not prohibited to 
be imported into the Union, shall be charged with duty of 
10 per cent. ad valorem, 

Anti-British measures.—Mr. Douglass, the present Com- 


| missioner of Works, who, like Sir Gordon Sprigg, has gone 


| over to the Africander Bond, has just given another 
| his anti-British convictions. t 
| Government Railways, in purchasing their material, have 


electric, gas, heat, hydraulic, pneumatic, steam, water, or | allowed British manufacturers an advantage of 10 per cent. 


| This rule Mr. Douglass has withdrawn. 


| age, sewerage, irrigation, water supply, or pumping, not | 


se of 


Up to the present the Cape 


in comparing their tenders with those from other sources. 
The matter would 
not have been of much moment had there been a duty on 
this material in the new tariff, as then we should still have 
had the advantage of preferential rates. As, however, all 
Government imports are duty free, England, while Mr. 
Douglass is a Minister in Cape Colony, will be worse off than 
in the past by 10 per cent. in her tenders for railway plant. 
The coming * boom.”’—There is no relaxation in the 


| tendency to spend money on public works in the various 


| subject are fully justified. 


Telegraphs and telephones, materials and instruments for | 


| use in construction and working on telegraphs and telephone 


lines. 
Traction engines and power lorries. 
Tramway construction and equipment 


gates, girders, iron bridge work, culvert tops, cars, trollies, 
water tanks, and turntables. 

Wire and wire netting for fencing, droppers, gates, hurdles, 
posts, standards, strainers, staples, stiles, winders, and other 


materials or fastenings of metal ordinarily used for agriculture | 
| Government in the Supreme Court at Capetown for damages 


or railway fencing, and baling wire. 
Wire rope. 


ARTICLES ON WHICH THERE Is NO Dety. 


Agricultural implements and machinery, and all apparatus | 


and plant usually and principally employed in farming opera- 
tions, binding twine, and harvest yarn. 

Brass and copper and composition metals in bars, ingots, 
plates, and sheets, plain, including perforated, otherwise un- 
manufactured. 

Carriages, carts, wagons, and other wheeled vehicles, the 


manufacture of South Africa, imported into the Union over- 


land. 
Fire-clay, terra alta, and fire-bricks. 
Glue. 


requisites, as | 
| follows :—Rails, sleepers, fastenings for rails or sleepers, iron 


South African Colonies, and your optimistic forecasts on this 
Apart from the five millions to be 
spent in the Transvaal and Orange River Colony on railway 
extensions, another five millions are to be spent on roads, 
bridges, Government buildings, schools, hospitals, ic. 
Natal is pledged to an expenditure of four millions on rail- 
way and other Government and municipal projects, and of 
the railway extensions in Cape Colony you have already given 
full particulars. It is essentially the moment for the repre- 
sentatives of firms who make railway and electric plant, and 
girders, &c., for construction work, to come out here. 
Private railway concession annulled.—The question be- 
tween the Cape Government Railways and Mr. Arnold Frank 
Hills, of the Thames Ironworks, which involved a complicated 
and expensive lawsuit, is now practically settled. The case 
arose out of a concession granted by the Cape Government to 


| Mr. Hills under which he was to construct a certain railway 


| were reported in THE ENGINEER at the time. 


in this Colony. Some months ago Mr. Hills sued the Cape 


on various counts, which I need not go over again here, as they 
It will be 


| remembered that the case could not be decided until the 


| 
| 


| 
| 


amount of certain ‘‘ actual costs’’ was ascertained by experis. 
Their decision is not yet known. Meanwhile the Commis- 
sioner of Public Works has obtained a judgment from the 
Supreme Court annulling the agreement between Mr. Hills 
and the Government, and authorising the latter to take over 
the incomplete line. Mr. Hills undertook to complete the 
railway in two years from July 4th, 1900. Three years have 
actually elapsed, and Mr. Hills very naturally pleaded obstruc- 
tion to his work occasioned by the war, and the otherwise 
abnormal conditions obtaining. They, however, have not 


| been considered sufficient to allow of extending the agreement 


Iron and steel, angle, bar, channel, hoop, rod, plate, sheet, | 
or plane, including perforated and galvanised, rough and un- | 


manufactured, not including corrugated sheets. 

Launches, tugs, lighters, provided that when condemned 
or landed to be broken up, duty shall be paid at the Customs 
on the huil and all fittings, according to the tariff that may 


then be in force. 


Lead, bar, pipe, sheet, foil, and acetate of. 

Leather, patent, enamelled, roan, and morocco, and pigskin, 
in the piece, and value of hide. 

Lifeboats, belts, and buoys, and other life-saving apparatus, 
imported by any recognised society. 

Metal of all sorts in bars, blocks, ingots, and pits for found- 
ing, not elsewhere described. 

Printing, lithographic paper cutting, folding, numbering, 
and perforating machines, or press blocks, formes, founts, 
plates, rollers, stones, and ype, and all other apparatus, 

e bookbinding and printing 





beyond the present time. On the subject of the Government 
using the material, of which there is sufficient for nine miles 
of railway already on the spot, the Court has decided that 
this cannot be touched until the referees as to ‘‘ actual costs ”’ 
have determined their figures, 








STRAND IMPROVEMENTS.—We have received from Mr. Mark H. 
Judge an intimation that a meeting is to be held at Essex Hall, 
Essex-street, Strand, this Friday evening, at 5.30, to call attention 
to the desirability of making a slight alteration in the frontage of 
the new block of buildings which is to be erected between Aldwych 
and the Strand. The modification consists only in throwing back 
the eastern corner of the crescent building some few yards, so that 
a clear prospect may be left between the two churches, St. Mary's 
and St. Clement’s. The pro is supported by many eminent 
names, and it is such an obvious improvement that we do not 
hesitate to hope that the County Council will see their way to 
adopt it. 
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MOTOR CAR—CHANGE SPEED GEARING 
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for inspection. The half-time gear is in a separate compart- 
cniieshane ment and can be readily examined from the side of the car. 
Ir has been repeatedly urged in these columns that builders | The petrol is carried in a tank under the bonnet, and contains 
motor cars would do well to turn their attention to the | sufficient for 125 miles. The coils also are under the bonnet 
| and right over the plugs, so there is but little chance of short- 
| circuit of the secondary current. The ignition is double pole 


GERMAN STEEL ARSENALS. A SIMPLE PETROL MOTOR CAR. 
Iv was recently announced that the German Government 
proposed to acquire possession of the Ehrherdt gun factory, of 
which may be remembered as having supplied a number of | construction of more simple but substantial motor carriages, 
batteries of field guns for Great Britain during the progress | and we are pleased to note that the trade is commencing to 
of the late war in South Africa. The report proves to be | recognise that there is money in the idea. The demand for | with three wires, thus keeping the primary circuit free from 
inane, and in contradicting it a Spandau correspondent | cars which only millionaires can afford to purchase, and which the frame. The steering gear is massive, and worked by 
of the Rundschau states that endeavours are being made to | require the constant expenditure of large sums in upkeep, is | means of a coarse thread and nut, and is easily renewable. 
improve and extend the existing Government factories so that | being more than met, and agents who represent the makers, The gear shown in the above engraving is simple, and 
in case of necessity they may be able to meet all the require- | of carriages de lwxe find considerable difficulty in disposing of | provides two speeds. A is the first motion shaft; B 
ments of the army in the matter of war material and military | stocks which only a year or so ago were at a premium. The | is the second motion sleeve carrying the chain wheel S; C is 
equipment, and thus be independent of the assistance of | type of vehicle which will repay the builder to produce in | the reverse motion sleeve; F,, F,, and F,, are drums; Gy, 
private industry. This policy has been pursued in recent | large quantities is one devoid of complicated parts and ultra- | G,, and G,, are the orbitals keyed together and running 
years * all the Government establishments. At Spandau the | refinements ; details which, so long as they receive regular | freely on the pin H; I is the female portion of fast speed 
State has for ten years past possessed a royal gun factory, | skilled attention, give economical smooth working, but in the | clutch secured to the second motion shaft B and the chain 





although only field guns and 10-centimetre howitzers are | hands of persons having little or no engineering knowledge 


made at the works. 


All heavy guns, including those for the | are liable to cause trouble. 


navy, are delivered by private firms, but the correspondent | 
declares that the Spandau factory can at once be placed in a | 


position to produce guns of the largest calibre. The employ- 
ment by the Government of private firms is, however, con- 


sidered to be a matter of general economic interest, as it | 


fortifies them in competing with similar works in other | 


countries. At the present time new instalJations are being 


carried out at the Spandau works for the manufacture of | 


artillery ammunition, in order that the military authorities 
should not be behind the private firms also in this direction. 
The following is a list of the factories owned by the State for 


meeting the requirements of the artillery :—A gun foundry | 


at Spandau and a gun foundry at Ingolstadt ; artillery work- 
shops, where gun equipment parts, carriages, &c., are made, 
are situated at Spandau, Deutz, Dantsic, Strassburg in 
Alsace, Munich, and Dresden; laboratories are situated at 
Spandau, Siegburg, and Ingolstadt; powder factories at 
Spandau, Hanau, Ingolstadt, and Gnaschwitz in Saxony ; 
and a testing establishment for explosives is to be found at 
Jungfernheide near Berlin. The equipment for the infantry 
is provided by the arms factories at Spandau, Dantsic, 


Erfurt, and Amberg, together with an ammunition factory | 


situated at the first-mentioned place. At present and for 
reveral years past the State military factories have only 


been employed to the extent of one half of their normal | 


capacity. 

If the German Government has made, or is making, 
arrangements at the State works for meeting all the require- 
ments of the army in case of need, it is to be assumed that 
it will still have to look mainly to private enterprise for 
technical progress in the construction of guns, equipment, 
and ammunition. In this connection attention may be 
drawn to the transformation which is reported to be taking 
place since the conversion of the firm of Krupp into the 
Krupp Company with a share capital of £8,000,000. The 
site of the Essen works, already of comprehensive extent, 
has become too small to meet the growth of business, and 
fresh ground property has, therefore, been acquired on the 
banks of the Rhine at Rheinhausen, where large works and 
buildings are now in course of erection. When these are 
completed they will be devoted solely to the manufacture of 
articles of peace, whilst the Essen works will thenceforth be 
exclusively concerned with the production of war material. 
The division of the business in this manner would seem to 
show that the directors of the company have as little fear of 
the rivalry of the State workshops as they had of the threat 
or suggestion which was made two or three years ago in 
regard to the establishment of Government armour plate 
works owing to the high prices charged by the makers. 








Tux Board of Trade have recently confirmed the West 
Manchester Light Railways (Extensions and Amendment) Order, 
1903, amending the West Manchester Light Railways Order, 1899, 
and authorising the construction of additional light railways in the 
parish and urban district of Stretford and — of Lancaster, and 
the Callington Light Railway Extension of Time) Order, 1903, 
amending the Callington Light Railway Order, 1900. 





The car which we illustrate here- 





THE HEATLY MOTOR 


with has been designed with the above objects in view, and 
the builders—the Heatly-Gresham Engineering Company, | 
Limited, of 110, Cannon-street, London, and Royston, near | 
Cambridge—have succeeded in a marked degree. 
The frame is made of channel steel, provided with two cross | 
members which carry the engine and all gearing. There is a 
diagonal stay to strengthen these, which also serves to carry | 
the steering gear. The wheel base is 6ft. Gin. and the gauge | 
4ft. Gin. The wheels are of equal size, namely, 34in. 
The engine, shown in section herewith, is horizontal, with 
two cylinders 110 mm. diameter and 120 mm. stroke, develop- 
ing 10 brake horse-power at 900 revolutions, but the speed can 
be reduced to about 300 revolutions per minute. 
are set 180 deg. apart. The inlet valves are automatically 
operated, and are easily accessible b loosening one nut, when 
the exhaust valves can also be withdrawn. The pistons can 
be withdrawn by simply disconnecting the connecting-rods. 
The lubrication is automatic, the oil being periodically forced 
over all the bearings by the small rotary pump shown 
at the bottom of the crank chamber and readily withdrawn 


The cranks | 


wheel; J is the male portion of the fast speed clutch secured 
by squares to the first moticn shaft A; K isa movable clutch 


£7g988r 


CARRIAGE 


capable of gripping any of the three drums F;, F,, and F; ; 
L isa lever for controlling the fast speed clutch, and is inter- 
locked by means of a slot so that it can engage only when in 
the desired position ; M is a lever connected to the foot pedal 
which permits the spring N to clutch either Fj, F,, or F;, 
and when on F, to actuate L, and so engage or disengage I 
and J. When the clutch K is set by means of the hand lever 
to grip F,, the slow speed is brought into action by holding 
the orbital frame in a fixed position, and the first motion 
shaft A then communicates movement to the second motion 
shaft B, through the pinions Aj, G), G,, and By, precisely as 
in the back gear of a lathe. When K is set to grip F,, the 
reversing gear is brought into action by holding the sleeve Cc 
and the pinion C,, the orbital frame revolving round, and:so 
by means of the epicyclic train communicates a reverse action 
to the second motion shaft B. The pinion A, is secured to 
the first motion shaft A by means of a square. When the 
clutch K is moved on to the idler drum F,, no action in the 
gear takes place, but it permits the lever L to engage the fast 
speed clutch by means of the spring N, thus driving the 
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whole together. The chain wheel § is coupled direct to the 
chain wheel on the rear axle by means of a roller chain, 
giving the necessary reduction for the fast speed without the 
intervention of geari The fast speed clutch is of the 
internal expanding type, and the slow speed and reversing 
clutch of the external contracting type. The orbitals are in 
duplicate or triplicate, so that narrow gear wheels can be 
used and still have a total breadth of teeth in excess of that 
ordinarily used in the Panhard form of gear. By removing 
the gear box cover the whole is accessible, and any of the 
orbitals can be readily withdrawn for inspection. The flange 
of the first motion shaft is connected to the engine shaft by 
a flexible drive. Tis the first speed shaft and bearing car- 
ried by a swivel bracket from the frame. The gear box con- 
tains oil which circulates through the whole of the gear and 
sleeves by means of channels and recesses. V is the brake 
drum for the foot brake. On the high speed, of course, 
the efficiency at the road wheels is particularly high for 
a petrol car, the only loss of power outside of the engine 
itself being in the friction of the chain and bearings. The 
latter, both on the main shaft and road wheels, are of the 
Kynoch spring roller pattern. The fly-wheel is in the centre 
of the car, and revolves in the same direction as the road 
wheels. The body is slightly higher than usual, but the 
centre of gravity is low, as all the engine and gear are below 
the frame. The live back axle is of large dimensions, the 
tubular portion carrying the whole weight of the car, thus 
relieving the inner or driving shaft of stress beyond the actual 
turning of thewheels. The differential gear is of the spur pat- 
tern and verymassive. There are two sets of powerful brakes 
capable of holding the car in either direction ; the hand brake 





troops can be sent to Mssuri at a moment’s notice, in which 
case the coasts can be easily defended. Meanwhile, according 
to the Viadivostock, a Russian newspaper published in the 

rt of the same name, remarks as follows: ‘‘ The people 
of Khabarovsk say that the new Governor-General informed 
a certain merchant that the question of the construction of 
the Amoor Railway is not a question of the distant future. 
Khabarovsk may therefore continue to hope; and even if a 
bridge alone were built over the Amoor, that town would 
derive considerable benefit from it. Such a bridge, which 
would be erected at the expense of the Government, would 
cost about eight million roubles.’’ 

Strangely enough, the war scare in Japan, and the various 
circumstantial reports that were circulated to the effect that 
Russian troops were massing on the Korean frontier opposite 
Wiju, and had even crossed the frontier, only served to fill 
the subscription list of the Sént Fusan Railway, of which 
about 100,000 shares have now been taken up. The Japanese 
did not begin to take a real live interest in this railway until it 
became probable that they would soon be fighting the Russians 
for possession of it. 








CATALOGUES. 


BERKEFELD FILTER Company, Limited, 121, Oxford-street, 
London.—New illustrated price list. 
PEARSON Fire ALARM, Limited, 62, King William-street, 
London.—Pamphlet describing the advantages possessed by this 
system. 
| LAHMEYER ELECTRICAL COMPANY, Limited, 109-111, New Oxford- 














ENGINE OF THE HEATLY MOTOR CAR 


acting upon two drums bolted to the hubs is of the well- | 


known railway pattern. The foot brake acts upona drum on 
the first-motion shaft. The water tank and cooler are com- 
bined and fixed in front of the car and above the engine, so 


that should the pump fail the water would still circulate. | 
On the dashboard are very few fittings, and everything can be | 


got at without disturbing the bodyin any way; in fact, there 


is nothing under the body but the back axle and the silencer, | 
and every part of the engine and gear can be inspected from | 
the top. The change speed lever is carried on a vertical | 
pillar supporting the steering-rod, which determines the | 


position of the clutch, and a pedal puts the clutch in or out 
in the usual manner. 
of access. On the change speed support are carried the two 


levers for throttling and advancing the ignition, and the | 


throttle is also connected to the brake pedal. 


As will be gathered from the foregoing, the car is designed to | 
combine strength, simplicity, accessibility, and reliability, and 
the body is well sprung, so that solid tires nay be used. The | 
speed is not high, being about twenty-five miles per hour 
maximum, but the car averages between London and Man- | 


chester sixteen miles per hour from end to end, taking ordi- 


nary hills at the top speed. The clutches are of the expand- | 


ing and contracting type, thus obviating end thrust. The 
carburetter is of the simple Daimler Mercedes pattern. The 
cylinder cover is cast solid with the water jacket, obviating 
water and other joints. 








STRATEGIC RAILWAYS IN THE FAR EAST. 


Ir is reported that the Russians are beginning to survey a 
branch line of the East Asiatic Railway, starting from 
Leaoyang, near Makden, and running vid Fenghwang toa 
port on the Yalu, opposite Wiju; but if they attempt to 
do so the Japanese are likely to protest, and even to go 
further than mere protest, as, in the first place, the construc- 
tion of such a railway will lead to the permanent establish- 
ment of Russian troops in a part of Manchuria which has 
hitherto been comparatively free from Russians while, in the 
second place, it will enable Russia to throw as many men as 
she likes—and at very short notice, too—into Korea, Japan’s 
jealously guarded preserve. 

In this connection it might be noted that railways in this 
part of the world are regarded in the first place as weapons, 
implements of war, and, in the second, as means for the con- 
veyance of civilians and goods. . 

This is shown by the zeal with which the Amoor Gazette, a | 
Russian paper, calls for the construction of the Amoor Rail- | 
way. That paper points out heatedly that incase trouble arises | 
in the Far East at present, the East China Railway will be at | 
the mercy of the Chinese, in which case England and Japan | 
may attack Port Arthur and Vladivostock successfully, and may | 
even be abie to take the whole of the Liastung Peninsular, | 
Mssuri, and the mouth of the Amoor. If, however, says the | 
Amoor Gazette, this Amoor Railway is constructed, Russian 


The clutch spring is also very easy | 


street, London, W.C.—lIllustrated circular describing a continuous- 
current high-speed machine, type GC. 

DavipD COLVILLE AND Sons, Limited, Motherwell.—This booklet 
comprises an album of well-executed views of these works, together 
with a catalogue of sections and dimensions. 


Bett Brotuers, Calder Ironworks, Ravensthorpe, Yorks.— 
Pamphlet describing the Bell process and apparatus for purifying 
and softening all classes of water used in manufacturing purposes, 

PULSOMETER ENGINEERING Company, Limited, Reading.—This 
booklet is devoted to the well-known Pulsometer pumps, and gives 
an excellent idea of the numerous applications to which this useful 
appliance can be put. 

GENERAL ELgctric Comrany, Limited, 71, Queen Victoria- 
street, London.—Fifth edition of fan list, E1034, The novelties 
include the Coleman guard and deflector, and the Cabin type of 
| ceiling fans. 

Dunn MANUFACTURING Company, Pittsburg, Pa., U.S.A.—This 
pamphlet is devoted to an illustrated description of an extensible 
trench brace or ditch jack, which is intended to replace the old- 
fashioned wooden strut. 

MATHER AND Piatt, Limited, Salford Ironworks, Manchester. 
Feed water filter vatalogue.—This filter has been designed for 
use in connection with surface condensing engines. Sawdust is 
| the filtering medium employed. : 

AXEL WELIN, Hopetoun House, Lloyd’s-avenue, London.—We 
| have received a ‘a toi book of views showing the application 
| of, and giving the advantages possessed by, the Welin quadrant 
| davit over other similar forms of life-saving apparatus. 
| CRADLEY Borer Company, Cradley Heath, Staffordshire.— 
| Leaflets showing the many types of boilers manufactured by this 
| firm, including marine and semi-marine, vertical, locomotive, 
| Lancashire, Cornish, and cross and multitubular boilers. 
| JAMES Proctor, Limited, Hammerton-street Ironworks, 
| Burnley. Pamphlet describing Proctor’s new ‘‘ shovel” stoker.— 
| This has been designed and adapted specially for collieries to 
| enable the burning of Duff coal ris successfully performed, 
| _CALLENDER’s CABLE AND CONSTRUCTION Company, Limited, 
| Hamilton House, Victoria Embankment, E.C.—This is a neatly 
produced album of views showing the laying of Callender mains in 
| various parts of the world. The illustrations are well produced. 


ALEXANDRA (NEWPORT AND SouTH WArEs) Docks AND RaILway 
Company.—This is a tastefully got-up book describing and illustrat- 
ing this company’s system which is being distributed. It gives 

| an excellent idea of the capacity of the plant and docks at New- 
port. 

| TYPEWRITING TELEGRAPH CORPORATION, Limited, Queen Victoria- 

| street, E.C.—A new illustrated pamphlet devoted to the instru- 


| ments made by this firm. The contents include Steljes’ telegraph 


+ ama telegraph recorders, army field telegraph sets, 
etails, 

LonDON DRAWING AND TRACING-OFFICE, 98, Gray’s Inn-road, 
London.—This office has published a useful book on lettering for 
architects, engineers, &c., which has been —— by Mr. John 
B. Thorp. In the prefatory note it is stated that the book is 
intended to place in the hands of draughtsmen specimens of 
most of the styles of lettering employed in architectural, engineer- 
ing, and other drawings. With the exception of one or two 
of the specimens, the styles shown are very satisfactory. 


sets, 
and 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE second half of 1903 is opening in a satisfactory manner, 

Rolling stock makers are busy on account of India, South Africa, 

and South America, and makers of wheels, axles, springs, and other 

accessories are well engaged. Road and railway making tools are 
in heavy request. The electrical engineering trades are particularly 
busy. The superiority of electric haulage over horse traction is 
strikingly shown in a statement recently prepared by the Wolver. 
hampton borough accountant. Horse traction during the past 

ear cost the town £5478 and the income amounted to £4654, the 
oss being £824. On the electric traction system there was spent 
£12,670, and the income was £21,352, or a profit of £8682. Bridge 
builders and structural engineers are fairly active. 

Assuming the Birmingham Corporation General Powers Bill be- 
comes law in its present form, some £500,C00 will be spent upon 
the site for the first section of the new gasworks, which would have 
a producing capacity of 10 million cubic feet of gas daily ; and it 
is possible that £2,000,000 will have been expended there by the 
time the site is fully occupied. The area supplied with gas by the 
Birmingham Corporation at present is 114 square miles, and the 
amount of capital embarked in the gas undertaking is £2,800, 000. 
The total ng capacity of the —— works is 39} million 
cubic feet daily. Deducting from that 10 per cent. for contin- 
gencies and the output of the Adderley-street works, and adding 
the 5 million cubic feet by which the output at Nechells is to be 
increased, the maximum producing power will be 38 million cubic 
feet daily. The Adderley-street works are small and not up to the 
times, and their abandonment is probably a wise step. The pro- 
ducing capacity would be overtaken next year were it not for the 
addition at Nechells. The maximum daily consumption last year 
was 33} million cubic feet, and allowing for a continuance of the 
increasing consumption at the rate of 4-2 per cent. per annum— 
which has taken place during the last four years—the consumption 
by 1907 would be 39/ million cubic feet daily. There will there- 
fore apparently soon be a deficiency of 34 per cent. unless an 
extension of -producing facilities takes place. Under these 
circumstances it seems desirable to undertake the provision of new 
works at once, 

Gratifying indications of industrial activity were forthcoming at 
a meeting of the Birmingham ne Council on Tuesday, when 
Alderman Sir James Smith moved that the Finance Committee be 
authorised to borrow £1250, bg the moiety of diverting and 
reconstructing a sewer through the works of the Metropolitan 
Carriage Company at Saltley ; for the alderman stated that the 
company was entering upon a branch of work which would employ 
many more men, and consequently it desired to reconstruct 
its works. The committee were anxious to have large works in 
Birmingham, and therefore did not want to put difficulties in the 
way of the company. It was decided that the sewer should be 
enlarged and removed outside the works, the company and the 
Corporation to divide the cost equally between them. Works 
extensions are a healthy and welcome indication of trade vigour. 
The railway carriage and wagon building industry has been very 
busy for some time past. The Birmingham Tramways Committee 
has been authorised to appoint a manager at such salary as they 
consider reasonable. 

The favourable nature of the six months’—and June—Board of 
Trade returns exercised a good influence on the quarterly meeting 
of the Birmingham Iron Exchange to-day—Thursday—and there 
was a cheerful tone in several de ents, Galvanised sheets 
were quoted £11 5s. to £11 10s., and the Association expressed 
satisfaction at the improvements in the six months’ exports from 
160,520 tons in 1902 to 177,155 tons in 1903; the corresponding 
augmentation in value being from £1,977,737 to £2,197,326. That 
a trade of the value of over two millions sterling should have been 
transacted with foreign countries so far this year, in addition to 
the home trade, is considered excellent proof of the soundness of 
this pomeny. The Argentine Republic, Chili, Mexico, and the 
Philippine Islands, have all been purchasing more freely of late, 
and this has helped to make up for quietude in the Australian and 
Canadian trade. Marked bars were quoted £8 10s., with a good 
inquiry, and common unmarked were quoted £6 5s. to £6 10s., in 
which branch competition was much complained of. In the steel 
trade a number of contracts were given out on the basis of 
£4 15s, to £4 17s. &. for Bessemer billets, £5 10s. to £6 7s. 6d. for 
angles, and £6 7s. 6d. to £7 2s. 6d. for bars. Pig iron showed a 
firmer tone, and Staffordshire cinder pig was quoted 48s. to 48s. 6d. ; 
whilst Northamptons were 47s. to 48s, 6d., and Derbyshires 50s, to 
5ls. Prospects for the new quarter were well spoken of in most 
departments. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.-So far as there is any change to report in connec- 
tion with either the engineering or the iron and steel trades of this 
district it is not in a satisfactory direction. Activity, it is true, is 
still well maintained in one or two important sections of engineer- 
ing, which for a considerable time past have been full of work, and 
in railway plant and electrical orga there is not likely to be 
any falling off for some time to come. achine tool-making and 
the boilermaking trades, two of the most important Lancashire 
industries, are, however, only in a very indifferent condition. 
Although most of the machine toolmakers are for the present fairly 
well engaged in completing work in hand, the general reports are 
that there is an absence of new inquiry. The improved prospects of 
two or three months back would seem to have disappeared. Many 
firms complain that orders running out are not being replaced, and 
that there is a decided slackness coming over trade. 

The general position of the market here, both for iron and steel, 
remains of much the same unsatisfactory character that I have 
reported recently. The ’Change meeting’ on Tuesday brought 
together about an average attendance, but there was an absence of 
business of any —— passing through, and although makers’ 
quoted rates were without material alteration from last week, this 
could scarcely be taken as an indication of any real firmness, open 
market prices continuing irregular, and very difficult to fix where 
competition is concerned or speculative operators are quoting for 
forward delivery. 

The transactions put through were for the most part restricted 
to the smallest possible quantities. Users of pig iron still for the 
most part buy only to cover immediate requirements, and there is 
practically little doing to really test prices. For local and 
district brands makers’ quoted rates are without alteration. 
Delivered Manchester, No. 3 foundry Lancashire remains about 
54s. 6d. to 55s. For Lincolnshire foundry makers’ quotations in 
some cases are little more than nominal, as they are practically out 
of the market, owing to the present shortness of supplies. here 
they are quoting, it is about 6d. to 1s, above the minimum, whilst 
merchants, on the other hand, are in some instances still sellers at 
6d. below the basis rates. Delivered Manchester, quotations may 
be given about 50s. 6d., 51s., and 51s. 6d. by makers, and about 
50s. by some merchants. Low prices still rule for Derbyshire 
brands, but there is no quotable change on late rates, No, 3 foundry 
ranging from about 54s, and 54s, 6d. up to 55s. 6d. and 56s. net 
delivered Manchester. Makers are disposing of their present pro- 
duction of forge qualities, but are not more than able to maintain 
late rates, which, delivered Warrington, average about 49s. 9d. to 
503. Derbyshire, 50s. 2d. Lancashire, and 50s. 2d, Lincolnshire. 
Middlesbrough maintains the slight improvement reported 
last week, and although there are here and there low forward 
quotations to be met with, the average basis for delivery 
by rail Manchester is 55s. 1d. to 55s. 7d. net. Quotations for 
Scotch iron are steady at recent rates, but makers are not very 
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firm where ongihing like favourable orders are concerned. 
Delivered Manchester docks, 57s. 9d. to 58s. remains about the 
quotation for Eglinton ; 59s. 6d. to 593, 9d. Glengarnock ; and 
about 61s. Gartsherrie. 

With regard to hematites the position remains very much as 
reported for some time past, Makers are holding steadily to late 
rates on the basis of about 67s. to 68s. net for No, 3 foundry 
delivered Manchester, but 6d, to 1s. under these figures would in 
some cases be taken for parcels offering through second hands. 

Finished iron makers continue short of work, some forges not 
running more than about half time, and there is no indication of 
any improvement on the present unsatisfactory conditions, Makers 
hold to late rates, averaging £6 8s. to £6 103. for Lancashire and 
£6 103, to £6 15s, North Staffordshire bars delivered here. Mer- 
chants, however, are not buying at these figures, and in some 
cases are underquoting the makers where business is to be got. 
Sheets are still quoted £8 to £8 2s, 6d., and hoops £7 2s, 6d. 
random to £7 7s. 6d, special cut lengths delivered Manchester, and 
2s, 6d. less for shipment. 

At low prices a moderate sort of hand-to-mouth business is being 
done in the steel trade. The competition from the Continent 
referred to last week continues, German billets being still obtain- 
able at £4 7s, 6d. to £4 10s., as compared with £4 12s, 6d. to 
£4 15s. quoted for local-made billets delivered in this district. A 
considerable business has been put through in German billets, 
which is now tending to weed out sellers at the lowest prices. 
Belgian joists are also still coming into the district at considerably 
below English prices, quotations ranging for Belgian joists from 
£5 2s, 6d. to £5 7s, 6d., with £5 17s, 6d. to £6 quoted for English 
joists, and the bulk of the business put through continues to pass 
into the hands of Belgian makers. 

In steel boiler plates there have also been some very low cut 
prices during the past week. By special arrangement the associated 
makers can allow a member of the Association who may bein great 
want of orders to quote for a fixed quantity at under the official 
basis rates, and it would appear that under this arrangement one 
of the makers has been quoting £6 15s., as compared with 
£7 2s, 6d., which remains the official basis for boiler specifications 
delivered Manchester district. It is stated that this has been 
done to enable the firm to meet the competition of outside makers 
who have recently been filling up their books at under the Associa- 
tion basis prices. In common plates, bars, and angles there 
continue to be low cut prices to get hold of orders, but generally 
quotations remain much as have been given recently, steel bars 
averaging about £6 5s. to £6 7s. 6d. and £6 10s.; angles, £5 10s, 
up te £5 12s, 6d. and £5 15s. ; and common steel plates £6 5s, to 
£6 7s. 6d. delivered in this district, 

As the tariff question and preferential treatment of England by 
the Colonies is just now so much engaging attention, it may be 
interesting to refer to a matter mentioned to me by a friend in the 
engineering trade which affords an illustration of the sort of 
reciprocity that English engineering firms are experiencing in their 
dealings with the Colonies. Some time back, in connection with 
other plant required for the equipment of a Government railway 
works in Australia, English firms sent in tenders for eighteen over- 
head travelling cranes of various sizes to the value of between 
£14,000 and £15,000, but none of these were successful, the whole 
of this work having, J was informed, been placed in Switzerland. 

Assuming, my friend added, for the sake of argument, that the 
tenders from Switzerland might possibly be under those of English 
firms, it was questionable whether any very real advantage would 
be derived by the Colony in question. An important portion of the 
work required, consisting of various descriptionsof machine tools, had 
been placed with English firms, and, of course, would be constructed 
under the usual close inspection, which at the same time would have 
included the crane work. By placing one portion of the work in 
Switzerland, however, a separate staff of inspectors would have to be 
sent to Switzerland, or the inspectors in England would have to 
constantly travel to and fro, in either case at considerable expense 
to the Colony. Apart from this, however, the real question was, 
what kind of preference did the Colonies extend to England! 
Would a small possible saving in cost divert their orders to foreign 
competitors! If so, where was there any preferential reciprocity 
for England! In his opinion, if there was any meaning at all in 
this talk of preferential treatment, the Colonies should be pre- 
pared, not wn | to place their orders in England when in material 
or price it might be to their direct advantage, but they should be 
prepared to place their orders with English firms, even if occa- 
sionally their tenders might not be so low as some of their foreign 
competitors. In the long run, he thought, the real advantage 
would be with the Colonies. 

Only a very restricted demand for all descriptions of fuel, and 
pits not averaging more than three to four days per week, still 
represents the general position throughout the coal trade of this 
district. It is not only house-fire qualities that are hanging 
upon the market, but lower descriptions of round coal are also in 
but indifferent request for iron making, steam, and general manu- 
facturing purposes, and on current sales for prompt delivery there 
is a general tendency towards weakness in prices. 

That the better qualities of round coal meet with only the slowest 
possible demand for house-fire purposes is due simply to the 
season of the year, and does not represent any exceptional state 
of trade. The most unsatisfactory feature of the coal trade is the 
continued very indifferent demand for iron making, steam, and 
general manufacturing purposes, which necessarily has a de- 
pressing effect upon the lower descriptions of round coal, which are 
hanging at collieries and are in many cases forced for clearance 
at very low cut figures. Although collieries still hold with firm- 
ness to what may be termed their list rates, where inquiries are 
made for contracts, the bulk of the business just now put through 
is in the low-priced lots, forward buying being mostly held in 
abeyance, as consumers anticipate they may be able to contract 
on more favourable terms lateron. The very common sorts of 
steam and —_ coals are to be bought at 7s. 9d. to 8s, at the pit 
mouth, special sales roe | reported at even under these figures, 
with good medium sorts obtainable at about 8s. 3d. to 8s, 6d. 

Supplies of slack continue fairly plentiful to meet requirements, 
but a in some of the very inferior sorts there is no great 
surplus of engine fuel on the market, and prices, taking them all 
through, are being steadily held to at about late rates, common 
slack averaging about 4s, to 4s. 6d.; medium sorts 5s, to 5s. 6d.; 
renga qualities 5s, 9d. to 6s. 3d.; and special sorts 6s, 9d. to 7s. per 

n. 

Rather more inquiry is reported for shipment, but very low cut 
prices continue to be quoted for special clearance sales—in some 
cases as low as 8s, 9d. to 9s., with general quotation for ordinary 
—_ coals about 9s, 6d. to 9s, 9d., delivered at the ports on the 
Mersey. 

An active inquiry continues to be reported for all descriptions of 
coke, makers in this district having some difficulty in keeping up 
with the requirements of their customers, and prices are strong at 
the full rates which have been quoted of late, averaging 14s. up to 
15s, for good washed furnace cokes ; 18s. and 19s. for medium up 
to 20s. and 22s, for the very best foundry cokes at the ovens. 

Barrow.—The hematite pig iron trade is fairly but not over 
briskly employed. This is shown to some extent by the fact that 
the increase which was reported to warrant stocks last week has 
been followed by another increase this week to the extent of 1118 
tons. Stocks are now held to the extent of 20,909 tons. This is 
not a deal of iron to be held in stock, especially when compared 
with the large stocks held some time ago, but the economics of 
speculation have proved the unwisdom of holding large parcels of 
iron in these days when America or the Continent are in a position 
to dump down on our shores such large parcels of metal as will at 
any time swamp the British market. Makers still quote 59s. 6d. 
for mixed Bessemer numbers net f.o.b., and warrant iron is easier 
at 56s. 8d. net cash sellers, buyers 14d. less, No business is doi 
on American and Canadian account, but some good sales are note 
on colonial and home account, and makers are not badly 
placed as regards forward delivery orders, There are thirty-four 





furnaces in blast in the district, of which one is on spiegeleisen and 
one on charcoal iron, compared with thirty-six in the corresponding 
week of last year. There is not much doing in forge or foundry 
iron. Spiegeleisen commands a good sale, and charcoal iron is in 
small but special demand, 

Iron ore is in steady request at 12s, per ton for good ordinary 
sorts, and Spanish ores are at 15s, 6d. per ton delivered at West 
Coast ports, The find of ore made recently at Ronhead is turning 
out to be a really good one, as although a drift of 1000ft. has been 
made in one direction, the sides of the new deposit has not been 
reached, and it is known to be of great depth. The quality of the 
ore is excellent, averaging nearly 60 per cent. of metal. At New- 
ton, where a recent find of ore was made, the seam which was 
discovered, of a depth of 9in., has broadened out to over 5ft., and 
looks like being a really good deposit of ore. 

Steelmakers are not so well employed as they have been. The 
demand for rails is not so brisk as it has been, and the mills are 
not as fully employed. Some large forward delivery orders are, 
however, in hand. Prices are steady at from £5 5s. to £5 10s. for 
heavy sections. There is a fair demand for light rails and tram 
sections. Boiler plates and ship plates are quiet. Business in 
shipbuilding material generally is depressed. Hoops are in slow 
demand. Billets, tin bars, and slabs are in good request. 

Shipbuilders have booked no further orders, and there is not 
much activity in local yards. Marine engineers are short of work. 

During last week the shipments of iron from West Coast ports 
reached 8215 tons, and steel: 10,506 tons, an increase in iron of 
3357, and in steel an increase of 3706 tons. The year’s shipments 
represent to date 209,921 tons of iron, and 300,728 tons of steel, 
being a decline on the year in iron of 372 tons, and in steel an 
increase of 27,504 tons, 

The coal and coke trades are quiet, and low prices still prevail. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Tue Yorkshire house coal trade continues in a fairly satisfactory 
condition, having regard to the season of the year. Frequent 
lay days caused by the village feasts keep stocks well down. 
arnsley house still fetches from 11s, to 11s. 6d. per ton ; seconds, 
from 10s. to 10s. 6d. ; silkstones, in best qualities, being quoted up 
to 12s, and 12s, 6d. per ton. 

For steam coal there is a continuously active market. Deliveries 
on account of railway and export requirements are alike heavy. 
Values remain as last reported. The contract price of 9s, per ton 
is occasionally exceeded for shipping sales by 3h. per ton. ; in the 
open market 9s, 9d. per ton is easily obtained. Gas coal is still 
languid. New contracts are being very slowly effected, the price 
obtained, 8s, 6d. per ton, being 6d. per ton less than the value of 
expiring contracts. Coke is quoted at lls, 6d. and 12s, per ton, 
with not quite so much small coal in the market. 

During June there was taken from Yorkshire and adjoining 
collieries to Hull a weight of 274,032 tons against 297,440 tons for 
the corresponding month of last year; for the six months 
1,628,704 tons against 1,526,336 tons for the half-year of 1902. 
Denaby main is steadily resuming its old position at the head of 
supplying collieries, the weight sent from Denaby last month 
having been 40,816 tons, as compared with 45,360 tons for June of 
last year ; for the six months 116,080 tons against 208,936 tons. 

To foreign countries there were exported in June a weight of 
156,543 tons against 174,929 tons ; for the six months 721,073 tons 
against 626,649 tons in the first half of 1902. The principal 
market for the month was Russia with 61,284 tons, the weight 
for June of last year was 48,233 tons; for the six months, 121,874 
tons against 124,397 tons. Sweden, with 37,755 tons last month 
snowed a decline of 10,000 tons, but for the six months with 
160,057 tons, an increase of nearly 10,000 tons. The United 
States more than doubled its demand during June—2000 tons 
compared with 950 tons—and for the six months 120,274 tons com- 
pared with 2029 for the first half of the year. Increases were 
exhibited by Austria, France, Holland, Italy, Turkey, and heavy 
decreases by Denmark, Belgium, East Indies, and Germany. No 
trade was done with Egypt. 

There is extremely little to note in the iron market. Prices con- 
tinue low, a circumstance which ought to encourage forward buying, 
but no such effort is evident. In several qualities there has been 
a weakening, and what business is being done is about at these 
quotations :—West Coast hematites, 68s. to 69s. per ton; East 
Coast hematites, 63s. to 64s.; Lincolnshire No. 3 foundry, 49s. 6d. 
to 50s.; forge do., 48s. 6d.; Derbyshire No. 3 foundry, 50s. 6d. to 
51s. 6d.; forge ditto, 47s. 6d. to 48s. 6d.; bars, £6 15s. to £7; 
sheets, £8 12s. 6d. to £8 17s. 6d. per ton. 

At Shoeburyness, last week, a 6in. Cammell K.C. armour plate, 
manufactured by Messrs. Charles Cammell and Co., Limited, 
Cyclops Works, Sheffield, was tested with excellent results. The 
plate, which represented armour under contract now being made 
for the protection of armoured cruisers, was subjected to five 
rounds from the 6in. gun. It effectively resisted the impact of 
all the projectiles, and complied with the Admiralty require- 
ments specified for plates tested as representing armour for the 
service, 

The foreign market for cutlery during June was slightly weaker 
than for the corresponding month of last year—the value having 
been £53,334, as compared with £55,115. A substantial increase 
was shown by British South Africa, viz., to £10,215 from £8967 ; 
and by Australia, to £8407 from £4977 ; while Chili advanced to 
£1798 from £934. Decreases, however, are shown by Canada, the 
United States, Germany, France, Belgium, British East Indies, 
pS pr and Canaries, and other markets. In hardwares the value 
of exports last month was £120,827, against £121,807 for June of 
last year. Most unexpectedly, the heaviest decrease is shown by 
British South Africa, from £21,040 to £15,589. Russia, Sweden, 
Norway, Germany, Holland, Belgium, the United States, Chili, 
and Brazil all show increases. France fell from £4605 to £1835. 
Iron and steel and manufactures thereof fell from £2,631,752 to 
£2,327,458. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SOMEWHAT quieter condition of the iron and allied trades of 
this district must be reported this week, but there is no approach 
to depression in any branch except that of shipbuilding and the 
departments of the iron and wre industries that depend upon it. 
In all other branches there is considerable activity, with firm 
prices, and a general tone of confidence. More particularly is this 
noticeable in the steel rail trade, which has not been so active for 
several years ; in fact it is*questionable whether the present pro- 
duction was ever exceeded. The mills are kept in full operation, 
and the prospects are that they will be kept so for a considerable 
period. Large orders have lately been booked, and more are in 
the market, or will be shortly, while foreign competition is less 
felt than it has been for some years. The Americansare not likely 
to be serious competitors within the next year or two, as they will 
have enough to occupy them at home. The official price of heavy 
steel rails continues at £5 10s. net at works. Steel railway sleepers 
are at £6 10s, net, and cast iron railway chairs at £3 15s. net. 

Those firms engaged in shipbuilding are undoubtedly having a 
bad time, and what is more, the prospects of early improvement 
are not encouraging. It was held that when the war was over the 
shipbuilding industry would become flourishing, but peace has 
been established over a year now, and instead of being more satis- 
factory, the shipping and shipbuilding trades have gone from bad 
to worse, freights are generally unprofitable, or next to it, and 
numbers of steamers continue to be laid up because their owners 
cannot make them pay. Trade, asa rule, is not materially worse 





than it was, and the fact is that too many vessels have been built. 
Shipowners and shipbuilders are oo from the overbuildi 
of the three years prior to the end of 1901; they had their 8 
times then—they were too good, as has since been proved, and the 
depression now is the keener. There was a spurt in the ordering 
of steamers in the early spring, but it soon subsided, and at the 
present time there is lees work at our shipyards than has been 
known since 1895, and the tonnage being turned out cannot be 
much more than half of what was reported in the brisk period of 
three or four years ago. : : F 
The reduced prices of steel plates has had no influence in bring- 
ing forward orders of importance, because shipowners cannot see 
their way to add to the number of vessels, when that number is 
already too large, and is likely to be for some time yet. To hear of 
an order for a new vessel being placed is now somewhat excep- 
tional. One is reported to have been given this week by the 
Naworth Castle Steamship Company, of Dundee, to Messrs. 
William Doxford and Sons, of Sunderland, for a turret-decked 
steamer of 6100 tons deadweight. The launches during the half- 
year fall considerably short of those of the corresponding six 
months of last year. The Wear shipbuilders launched twenty- 
seven vessels of 87,518 tons, as against thirty-one vessels of 100,823 
tons in 1902, The Hartlepool builders launched thirteen vessels of 
38,640 tons gross, compared with eleven vessels of 39,351 tons in 
the first half of 1902. Middlesbrough shipbuilders have launched 
20,959 tons of shipping, against 18,115 tons in the first half of last 


ear, 
: The situation in the Cleveland pig iron trade must be considered 
satisfactory ; makers booked orders so freely last month that a 
all the iron they will produce during the next two months is sold, 
and the lull in buying that is reported this month is not of much 
consequence, for producers can afford to wait. Offers to buy for 
delivery in the autumn are being received in considerable numbers, 
and consumers are prepared to give the same prices as now rule 
for prompt, but makers expect to get more, and so are not anxious 
to commit themselves. ost of the producers have this week 
quoted 46s, 9d. per ton for —_ f.o.b. deliveries of No, 3 Cleve- 
land G.M.B. pig iron, but second hands have quoted 46s, 6d., and 
most of the business has been done at that. No. 4 Cleveland 
foundry pig iron is still very scarce, but next week may be more 
readily obtainable, as there will be less required in Scotland, as the 
works in the Glasgow district will be idle for the week on account 
of the Fair holidays. Much of the 1900 tons of pig iron that goes 
from Cleveland to Scotland each working day is of No. 4 foundry 
quality. So short have makers been of that quality that they have 
had sometimes to supply No. 3 instead. The nominal price of 
No. 4 is 46s. 6d., the same as No, 3. Grey forge has been sold this 
week at 45s. 3d., mottled at 44s. 9d., and white at 44s. 3d., these 
being somewhat below the figures ruling last week. 

The hematite pig iron trade is somewhat less satisfactory, on 
account of the depression in the plate-making business, that being 
due to the lack of animation in shipbuilding. Because of the 
smaller demand makers have reduced the output, as they were 
producing too much. But nevertheless the total make of pig iron 
in the North-East of England is not less, for the furnaces that have 
stopped making hematite iron are now producing ordinary Cleve- 
land pig iron, which can be readily disposed of. Mixed numbers of 
East Coast hematite pig iron have been reduced to 56s. 6d. per 
ton, No. 1 being at 57s. and No. 4 at 53s. 6d. Inquiries have been 
received within the last few days from the United States for con- 
siderable quantities of special hematite iron, and further business 
is expected. Rubio ore is down to lds. 9d. per ton c.i.f. Tees. 

The quarterly official ascertainment of the average price realised 
by the makers for the No. 3 Cleveland pig iron delivered during 
the second quarter of this year shows very satisfactorily, there 
being a rise of close upon 1s. 2d. per ton on the figure reported for 
the first quarter of the year. akers evidently booked heavily 
when prices were comparatively high in the spring. They have 
been realising more than the average price quoted for the second 
quarter of the year. The realised average was 48s, 4-74d. per ton, 
whereas for the first quarter it was 47s, 2-8ld. and for the last 
quarter of 1902 49s. 7-39d. The return is thus better than was 
expected, and it carries with it an advance of wages for the blast 
furnacemen to the extent of 1} per cent. for the current quarter, 
that advance commencing on the 4th instant. The railway 
rates for the carriage of iron-making materials—iron ore, coke, 
and limestone—on the North-Eastern Railway will for this quarter 
be 1 per cent. more than those of the past quarter, the fluctuations 
in the realised price of No. 3 Cleveland pig iron regulating the 
rates to be paid to the railway company. The wages of the 
Cleveland ironstone miners are to be adjusted for this quarter, 
and this week the representatives of the men had a conference 
with the mineowners. The latter intimated that the most they 
could do was to undertake to leave wages unaltered during the 
quarter. They had in the past quarter paid 1} per cent. more 
than they regarded as a fair amount on the express understand- 
ing that this fact would be considered in the present settlement, 
This decision will be considered by the men. 

The shipments of pig iron from the Cleveland district this 
month are not anything like so brisk as they were last month; 
up to 8th inst. they reached only 18,318 tons, against 33,899 tons 
in June, and 24,277 tons in July, 1902, to like date. Last month’s 
shipments were only once exceeded in the last two years. The 
stock of Cleveland pig iron in the public warrant stores is 
increasing again, and on 8th inst. Connal’s held 132,870 tons, 
an increase for the month of 677 tons. 

The quarterly and half-yearly statistical statements of the 
Middlesbrough Chamber of Commerce afford evidence that 
business in the chief industries this year was, on the whole, 
satisfactory in volume, and, in fact, was better than was looked 
for when the year began. The Middlesbrough furnaces during 
the last half-year are estimated to have produced 1,025,000 tons of 
pig iron, as compared with 960,000 tons in the first six months of 
1902, and of this 675,000 tons were ordinary Cleveland pig, against 
590,000 tons in 1902. At the close of the half-year 36 Middles- 
brough fnrnaces were at work out of 83 built, 40 making ordinary 
Cleveland pig iron—against 33 a year ago—and 16 hematite, basic, 
&c.—against 19 a year ago. The shipments of pig iron from 
Middlesbrough during the half-year were 557,269 tons, or 25 per 
cent. more than in the er of 1902. The exports 
of manufactured iron reached 219,622 tons, or 7 per cent. more 
than in the first half of last year. Imports of foreign iron ore were 
666,642 tons, or 17 per cent. more than in the first six months of 
last year. The value of the exports was £2,551,447, or 36 per cent. 
more than last year’s, 

Prices of manufactured iron and steel are maintained. Steel ship 
plates are at £5 15s.; iron ship plates, £6 15s.; steel ship angles, 
£5 10s.; iron ship angles, £6 7s. 6d.; common iron bars, £6 10s.; 
best bars, £7 ; best best bars, £7 10s.; iron sheets—singles—£8 ; 
steel sheets—singles—£8 10s.; all less 24 per cent. f.0.t. 

At the Cleveland Bridge and Engineering Works, Darlington, a 
dispute has occurred with the planers who have come out on strike 
against a reduction of wages, and the other men have decided to 
support them in their resistance. 

he coal trade is somewhat quieter than it has been, but on the 
whole, during the past half year, the coalowners have had a fairly 
good time, and prospects for the current half year are reported 
as satisfactory. For best steam coals 10s. 74d. per ton f.o.b, has 
to be paid ; for seconds, 9s.; and for smalls, 5s, 6d. Gas coal is 
in good request, and contracts are being arranged for second 
qualities which leave 8s, 6d. per ton f.o.b. For the best qualities 
9s. per ton f.o.b. must be paid. Foundry coke is realising 17s, 6d. 
per ton f.o.b., and medium can readily be bought at 16s. per ton 
delivered at the furnaces here, but consumers are hardly inclined 
to give it, as they look for some further decline. The question of 
the wages of Northumberland miners for the ensuing quarter has 
been considered by the Conciliation Board, the owners asking for 
32 per cent. reduction and the men urging that wages should 
remain unchanged. Ultimately Mr. John Strachan, K.C., the 
chairman, decided that the reduction should be 24 per cent. Mr, 
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Arthur Kirkup, manager of the Philadelphia and other Lambton 
collieries, has been appointed chief mining agent to the Lambton 
Collieries Company, in succession to the late Mr. C. W. Martin, of 
Penshaw. 

An engineering feat of considerable moment has just been 
accomplished by the Horden Collieries, Limited, who are opening 
out the first pits in the new coalfield in south-east Durham. In 
sinking the shafts they have met with an unusual amount of water, 
but they bave sunk two of the three shafts at the Horden, winning 
through the heavily watered magnesian limestone and the 
dangerous yellow sand into the upper stratum of the coal measures. 
They have had to deal with feeders of water amounting to 8600 
gallons per minute with ordinary pumping appliances, but these 
were designed on a scale capable of coping with the largest 
—— of water which might be expected even in this region. 
The shafts have been sunk to a depth of 87 fathoms, and no 
further difficulty is now anticipated in completing them. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow pig iron market has shown little animation this 
week. Warrants are scarce and firmly held, and as stocks are 
small, speculative business is reduced toa minimum. Indeed, the 
demand for iron is not quite so brisk as it was a week or two ago, 
and this is probably owing to the fact that in several of the large 
— in the Clyde the annual trades holidays are now 
»eing held. 

Business has been done in Cleveland warrants at 46s. 5d. cash, 
and 46s, 6d. for delivery in sixteen days. Scotch warrants are 
quoted 52s, 6d. to 52s, 9d. per ton for cash, with scarcely any iron 
changing hands. For Cumberland warrants the quotation is 
563. 5d. to 56s. 7d. for cash, but with little or no business passing. 

The makers of pig iron are encouraged by the general conditions 
of business, and especially by the abnormally small stocks both in 
this part of the country and elsewhere to maintain the output. 
There are 81 furnaces in blast in Scotland, compared with 85 at 
this time last year. Of the total, 41 are making hematite, 34 
ordinary, and 6 basic iron. 

The consumption of foundry iron continues large, and, of coarse, 
it pays the founders to use the Cleveland make, which is perfectly 
suitable for the purpose, and after carriage has been met, con- 
siderably cheaper than the common brand of Scotch pigs. There 
will in the next few weeks be much less of this iron required in 
consequence of holidays, and on this account consumers are hoping 
that prices may not go up materially against them. 

The prices of Scotch makers’ pig iron are steady. One or two 
brands have been offered 6d. lower, but prices generally are main- 
tained. G.M.B., No. 1, is quoted at Glasgow 55s. 6d.; No. 3, 
51s. 6d.; Wishaw, ditto; Carnbroe, No. 1, 57s. 6d.; No. 3, not 
quoted ; . %~; No. 1, 63s.; No. 3, 57s.; Gartsherrie, No. 1, 
63s. 6d.; No. 3, 57s. 6d.; Calder, No. 1, 63s.; No. 3, not 
quoted; Summerlee, No. 1, 69s.; No. 3, 583. 6d.; Langloan, 
No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; 
No. 3, 593.; \Glengarnock at Ardrossan, No. 1, 63s. 6d.; No. 3, 
57s. 6d.; Eglinton at Ardrossan or Troon and Dalmellington 
at Ayr, No. 1, 57s.; No. 3, 54s.; Shotts at Leith, No. 1, 66s, 6d.; 
No. 3, 58s, 6d.; Carron at Grangemouth, No. 1, 67s.; No. 3, 
58s. 6d. per ton. 

The demand for Scotch hematite pigs has been well maintained, 
this kind of iron now forming nearly three-fourths of the whole 
output in Scotland. The prices have remained remarkably steady 
for a long time, not varying more during several months than from 
6d. to ls. per ton. Merchants now quote for this class of iron 
61s. 6d. for delivery in railway trucks at the West of Scotland 
steel works, 

The Stock of pig iron in Glasgow warrant stores was reduced in 
the past week by 470 tons, and the aggregate now amounts to only 
about 14,000 tons, being less than three-fourths of a single week’s 
output of the Scottish furnaces, 

Foreign demand for Scotch pig iron is quiet at the moment, and 
the shipments are comparatively poor. They amounted in the 
past week to 6942 tons, compared with 8849 in the corresponding 
week of last year. The aggregate shipments for the present year 
to date are 180,085 tons, showing an increase of 15,149 over those 
of the same week of 1902. 

The arrivals of Middlesbrough pigs at Grangemouth were 9959 
tons. The aggregate arrival of Cleveland pigs for the month of 
June was 48,558 tons, compared with 35,482 tons in the same 
week of last year. Since the beginning of the present year these 
imports bave amounted to no less than 262,931 tons, being 15,400 
tons more than in the corresponding six months. Scotland has 
taken, with the exception of about 15,000 tons—less than two weeks’ 
supply—as the entire foreign shipments from the Cleveland dis- 
trict. It may serve equally well to show the importance of the 
Scotch trade to Cleveland, when it is stated that during the last 
six months Scotland has taken almost three times as much Cleve- 
land iron as the whole of the English and Welsh ports put 
together, including Newcastle among the number. 

The negotiations for combining the malleable iron manufacturers 
of the West of Scotland, which a week or two ago were reported 
to be practically completed, have failed. Several versions of the 
causes of the failure, more or less inaccurate, have got into circula- 
tion. The real fact seems to be that some of the owners stood out 
for a larger proportion of cash to shares than was in the end offered 
by the London syndicate that was endeavouring to float the com- 
bination. The efforts made to weld the different companies 
making finished iron into one had been proceeding for many 
months, and the preliminary investigations into their value were 
thorough. Some of the makers are said to have been quite in- 
different as to whether the combination took place or not, and they 
have been insisting upon getting the full value of their works. 

The finished iron and steel trades in the West of Scotland have 
been well employed this week, and are likely to continue busy 
during the next fortnight, after which they will be closed for ten 
days, or the annual holidays. The fresh orders coming to hand 
are for the most part unimportant, and the current inquiry is 
quiet, 

The locomotive engineers are well employed. A second order 
for twenty powerful compound locomotive engines and tenders 
for the Canadian Pacific Railway has been placed with the North 
British Locomotive Company, of Glasgow, after competition with 
continental and United States firms. 

Some fair orders have been plaeed recently for cast iron pipes ana 
for structural steel for home use. 

The coal trade is fairly active for the season. The past week’s 
shipments from Scottish ports amount to 245,335 tons, against 
215,016 in the preceding week, and 219,811 tons in the correspond- 
ing week of last year. There was a marked increase in the ship- 
ments from Fife ports, especially at Methil and Burntisland. 
The inland branch of the trade is quiet, with an easier feeling all 
over, and prices are nominally unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE improved tone of the steam-coal trade continues, and this 
week it has been increased by the announcement that large 
demands are pending on Government account. It is hoped that 
fall Italian business will soon be resumed, but even as it is, one 
cargo of 3400 tons left Cardiff for Genoa on Monday and 5000 tons 
on Tuesday, the beginning, it is hoped, of a stronger export. 
Swansea coal export last week was above late averages, and N' nest 
foreign despatches were large ; probably, after the hurricane-like 
weather, coastwise trade willimprove, On’Change, Cardiff, thisweek, 





it was stated that house coal continued to decline, though the late cold 
storm improved matters a little ; large steam coal was in demand 
at slightly better prices ; Monmouthshire coal in good request ; 
more vitality in dry coal, but small steam are still weak. 
Rhondda coals are fairly active, without much change in price. 
Large steam last week touched 15s. 3d. This week quotations, 
Cardiff, are as follows :—Best large steam, 14s. 9d. to 15s.; seconds, 
13s. 6d. to 14s, 3d.; dry, 12s. 6d. to 13s.; best steam, small, 7s. 9d. 
to 8s.; seconds, 7s. to 7s. 3d.; lower grade, including dry, 63. 3d. 
to 6s. 94. Monmouthshire coals, best, 13s. 6d. to 13s, 9d.; best 
ordinaries, 13s. to 13s. 3d.; seconds, lls. 6d. to lls, 9d. House 
coal quotations continue to be given out on ’Change, but are 
nominal, lowest 15s.; seconds ae other kinds down to 10s, 6d. to 
_ % No. 3 Rhondda, 14s, 6d.; No. 2 Rhondda, 10s. 6d. to 
10s. 9d. 

In the anthracite district stocks are lessened ; Swansea prices 
remain, with good demand. Shipments from Llanelly are 
improved. When the harbour is opened, after dredging opera- 
tions have ceased, certain improvement is expected. 

If the Belgian Syndicate is, as reported, temporarily suspended, 
near Llanelly, that of the Anthracite Syndicate continues to make 
headway. The Llanon boring has proved the coal, and I hear 
3000 to 4002 acres of mineral land have been leased. Colliery 
enterprise is very conspicuous in all parts of the coal district. The 
Rhymney and Tredegar new pits promise well, and, as shown by 
the Tredegar report, ample reserves are in hand to carry out the 
new undertakings. At Taagned the house coal seam has been 
struck by the Powell Duffryn. Pigott and Jones were the success- 
ful sinkers. The Rhymney Iron Company’s new sinkings at Groes- 
faen and Pengaur are progressing well. At Rhymney-Mertbyr 
pits additional steam appliances are to be seen, and now that the 
tedious strike is ended good results will soon be given. In the 
Forest of Dean a joint directorate—local—including Neath and 
Briton Ferry capitalists, with a proportion of French capitalists, 
will be in action. Shares are to be issued at the popular price 
of £1. 

In the Cardiff district patent fuel has advanced 9d. per ton, 
including tax. The price now quoted is 14s. 9d. to 15s, 9d. Cardiff 
and Newport. Swansea trade is fairly good; nearly 10,000 tons 
were shipped last week. Coke shows a healtby character through- 
out the district, due in a great measure to the excellent quality 
produced ; furnace quality at Cardiff is now 17s. 6d. to 18s, 6d., 
while the best foundry has touched 25s. 

On ’Change, Swansea, pig iron was reported to have held its own 
as regards Glasgow ; Middlesbrough a little easier ; hematites still 
declining. In iron and steel there is a certain degree of quietness. 
No alteration has taken place in rails or sheets. Next week there 
may be changes due to the quarterly meeting this weck, but 
nothing definite can now be stated. Rails continue in evidence. 
Some of the bar mills in the Swansea Valley have been inactive, 

I note that in some of the northern ironworks, as stated by 
ENGINEER correspondents, boilers and engines are being cleared 
away for the new developments of electrical energy. Similar 
changes are to be noted in several parts of this district, and in 
addition, as at Dowlais, smaller furnaces are being replaced by 
larger, and the new ones bui!t are in accordance with American 
enterprise as at Dowlais, Cardiff. Large ones are also being built 
at Victoria by the Ebbw Vale management, which is keenly alive 
to the new order of things. There is also an expectation at some 
of the larger works on the hills of mechanical feeders being intro- 
duced at furnaces, At Lysaght’s, Newport, extensions on the east 
side of the Usk are in contemplation, and electrical supply is to be 
employed. 

The tin-plate trade continues in an unsatisfactory condition as 
regards the commercial aspect, buyers still remaining dissatisfied 
with price. An authority, looking impartially at the situation, 
remarks that the price offered by buyers is lls, 4}d. per box of 
I.C. 20 + 14, and this only for small quantities. These, he contends, 
cannot be produced under 11s 9d., and that every effort is made 
to meet requirements ; this week quotations are given as low as 
lls. 6d. to 11s, 9d. for Bessemer, and 11s, 9d. to 12s, for Siemens 
best. 

Partial activity only is shown in the tin-plate district ; since 
Saturday quietness has been the condition of things at the Morris- 
ton and Midland Works, and on Monday a significant notice was 
issued that at the end of twenty-eight days work in all depart- 
ments will be as day-to-day contracts. 

Work is regular at Upper Forest, Worcester, and Aber works, 
and at Landore there is thorough activity in all branches. As a 
result of the idleness of about eighteen mills last week in the valley, 
the quantity of plates sent from the works only amounted to 46,000 
boxes. Shipment totalled 82,747 boxes, and stocks are now down 
to 122,696 boxes. Demand from Batoum and Odessa continues. 
An explanation given for the stoppage of some mills is that there 
has been a stockage of tinned plates in assorting houses. 

In the Llanelly district the old arrangement ended June 30th, 
and some interest has been awakened in regard to the new, but no 
labour troubles are anticipated. It is hoped that employers will 
show a conciliatory spirit. Lately it has been rumoured in the 
district that on the occasion of the national Eisteddfod, which is to 
be held in Llanelly, a stop week will not be granted. This would 
certainly be a favourable opportunity to try the specific for 
improving trade, and at the same time meet the wishes of the 
men. 

The new rate suggested in the tin-plate trade with respect to 
fhe sheet mills is 5s per day of eight hours to millmen in 42in. 
mills, and increace the rate on 31, 32, 33 gauge above present 
standard to ls. 6d. ; on 31, 2s. 9d. ; on 33, 4s. Openers in sheet 
mills to be paid 124 per cent. on sheets for 60 + 13 and upwards. 

Spelter works are busy. In some of the copper works there is 
more slackness noticeable. This week a South African liner came 
to Swansea with copper ore from Beira. If this should suit Welsh 
smelters, a trade will te opened out. 

A steamer with 3000 tons anthracite left this week for Canada, 
and it is stated that large quantities are to follow. The strike at 
Vivian pits Mynydd, Newydd, and Pentre, after having lasted 
forty-four weeks, has come to an end. It was started on most 
insignificant grounds, and probably would be continued now, but 
for the announcement that strike pay would = And it cannot 
be too widely known, as a deterrent to these hurtful measures, 
that the men have lost £7000 by their foolishness, 








NOTES FROM GERMANY. 
(From our own Correspondent ) 


THIS week some branches of the iron business over here have 
been in fairly bealtby occupation, and although there is still a 
certain amount of depression noticeable both in the inland and 
foreign trade, prices are well maintained, with a slightly upward 
tendency here and there for some specially favoured articles. 

In Silesia pig iron has shown a more lively tone than in the 
beginning of June, and malleable iron has also been selling much 
more freely than before. Scrap iron, on the other hand, has been 
exhibiting a good deal of weakness lately, going down from M. 60 
p.t. that was paid a few weeks ago, to M. 55 to M.56 p.t. Export 
quotations for merchant bars have been ranging between M. 105 to 
M. 110 p.t. for orders from Denmark and Roumania, and for other 
countries M. 97°50 to M. 100 p.t. are being quoted. The demand 
for girders is strong, but in spite of increasing inquiry and a 
generally stiff tone, quotationscould not be brought to rise above the 
old price of M. 105 p.t., free Burbach. According to the Breslau 
General Anzeiger, the German girder convention has already dis- 

d of its total production for the next eight months. Orders 

‘or 317 locomotives, for which tenders had been previously invited, 

have now been placed with different works. The locomotives 
have to be delivered within the period from November of present 
ear till May in 1904, prices being the same as at previous tender- 

ings for locomotives in March of present year. The business in 





plates is irregular, heavy plates remaining neglected, while sheets 
sell briskly ; the former fetch M. 127 p.t. and sheets M. 137 p,t. 
Inquiry increases for gas pipes, and in the wire trade a lively 
business is done. 

Orders booked for pig iron on the Rhenish-Westphalian market 
reach far into next quarter in a good many cases, export having 
been rather improving upon the week. In the manufactured iron 
department a strong inquiry is experienced for girders, both for 
home and foreign consumption ; while heavy plates continue in 
poor request, sheets are fairly well inquired for. 

Denmark has placed an order for 128 pieces of ordnance with 
Krupp-Essen, 

Coal is in fair demand in Rheinland-Westphalia and in Silesia, 
and good accounts are also given regarding the coke trade, only 
in house coal stocks have been increasing. 

Concerning the Austro-Hungarian iron trade, the same accounts 
are given from week to week; not the slightest symptom of 
improvement can be noticed, an abatement in activity being even 
felt in many branches, and quotations, though officially the same 
as before, are very weak. 

Coal is depressed in Austria-Hungary, but coke shows much 
strength. 

There is not much to report of the French iron market, the tone 
all round being pretty stiff. Paris dealers have announced their 
intention of raising quotations 0-50f. per 100 kilos, shortly. At 
present official prices for merchant bars are 165f, p.t.; iron plates, 
No, 2, 200f. p.t. In the Ardennes the rolling miils are less active 
than formerly, but the situation in the Meurthe-et-Moselle district 
has not altered, and prices can be well maintained. Merchant bars, 
No. 2, are quoted 150f. p.t., special sorts fetching 165f. p.t.; hoops 
are sold at 180f. p.t.; iron wire, 200f. p.t.; wire nails cost 225f. p.t.; 
and steel girders, 170f. p.t. The position of the iron maket in the 
Haute Marne is satisfactory. 

Generally, coal and coke are well inquired for on the French coal 
market, especially in the Nord and Pas de Calais districts ; in the 
Centre, where stocks are heavy, the position of the market leaves 
much to be desired. America is again offering coal in France. 

The tendency all round on the Belgian iron market is rather in 
a downward direction ; foundry pig and malleable iron continue 
fairly strong, but rails are weak. In Brussels merchantiron, No. 2, 
is quoted 130f. p.t.; steel girders, 125f. p.t.; and iron plates, 
No. 2, 140f, p.t.; heavy rails, fetch 120f. p.t.; and light section 
rails, 130f. p.t. In the steel works, Providentia, in Charleroi, a 
ladle containing 12,000 kilos, steel was upset, and fifteen workmen 
received serious injuries, 

On the Belgian coal market engine fuel moves upwards, and 
quotations have been slightly raised ; house coal, on the other 
hand, continues in slow demand. 








AMERICAN NOTES. 
(From our own Correspondent ) 
New York, July Ist. 

THE great dependence of the iron and steel interests in the 
United States is on the continuance of the active demand for 
material necessary to prosecute work in all lines of railroad develop- 
ments. The locomotive and car builders are receiving unasked for 
assurances of increasing demand for rolling stock and motive power. 
Th2 demand for track supplies is just now looming up, and the 
industry engaged in the furnishing of spikes and all manner of 
track supplies promises to be quite heavy during the next few 
months. An era of railroad development is opening p, and a 
great deal of new work is now being submitted. Railroad building 
and expansion is less dependent upon what Wall-street may do or 
say than in years past. The railroad builders are more inde- 
pendent of the money-lending interests. The new Pennsylvania 
stock issue of 75,000,000 dols. Bs all been taken up with surprising 
promptitude ; 40,000,000 dols. of this money will pay off loans, the 
balance will be put into tunnels and bridges, designed to place this 
city in a commanding railroad position. Up to this time it has 
been virtually cut off from a large section of the country; but it is 
to the enterprise and determination of the Pennsylvania Railroad 
Company that the credit is due for making the necessary connect- 
ion between New York and the United States. 

All things appear to be working round for a general increase in 
industrial and commercial activity. Labour disturbances have 
been largely adjusted. Stock liquidaticn that has been in progress 
for a year or two has pretty nearly run its predestined course. 
Stocks of merchandise and raw material in merchants’ and manufac- 
turers’ hands have been pretty well depleted. Crops of all kinds 
are promising ; cotton is in the neighbourhood of 14 cents ; a boom 
in wheat is starting, corn has reached 55 cents at Chicago ; a score 
of other products are pointing upward; in the steel industry 
proper prices for constructional material remain firm and a go 
deal of new business is to be dis d of this week. Steel rails will 
be ordered liberally. New building enterprises are springing up, 
and the balance of the year will be extremely active to compensate 
for the interruptions caused by labour disturbances. The dis- 
bursements of the leading railroad, industrial and banking cor- 
porations for July will reach about 137,000,000 dols., whichisa record- 
breaker in the way of dividends. Much of the new industrial 
stock issued last year is now paying dividends, and this fact will 
have a stimulating effect in the marketing of a great many 
industrial securities which have been viewed with suspicion by the 
investing public. 

Imports are increasing rapidly, while exports appear t> have 
slightly fallen off during tke past eleven months. The total 
— for the past eleven months are to-day given at 1,324,912,371 
dols, ; total value of imports during that time, 943,692 411 dols. 
American manufacturers are holding their own in outside markets, 
and in the more higbly-finished products show some gaics, The 
tendency of exports of coarser manufactures is shown ; exports of 
steel rails fell from 4,403,826 dols. from last fiscal year to 675,743 
dols. this fiscal year, while structural steel declined about one half. 
The — home demand in a large measure accounts for this 
decline. The American industries are not in shape yet to take 
care of European demand, but at the present rate > progress the 
problem will present a different phase within the next twelve 
months. The disturbance in shipbuilding industries continues, 
but it is purely financial, and has reference to excessive capitalisa- 
tion. The actual workshop conditions are all right. A great deal 
of tonnage is in demand, and the shipyards will have their hands 
full, as well as the shipyards on the Lakes. The latest statement 
of leading bankers is that there will be sufficient money for the 
agricultural necessities, but the frequent reiteration of this assur- 
ance, coupled with occasional doubts in some quarters, keeps the 
business work in a more or less unsettled frame of mind. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market slightly easier, tonnage being rather scarce. 
House coal, owing to warm weather, is quiet. ‘The quantity of 
coal shipped for week ending June 3rd was 78,728 tons ; foreign, 
62,460 tons ; coastwise, 16,268 tons. Imports for week ending 
June 7th :—Steel bars, 2040 tons ; scrap, 180 tons ; pig iron, 620 
tons ; pitwood, 3506 loads, 

Coal :—Best steam, 13s, to 13s, 3d.; seconds, 11s, 6d.; house 
coal, best, 15s.; dock screenings, 7s. 3d.; colliery, small, 7s. to 
7s. 3d. Pig iron :—Hematite warants, 56s, 8d. f.o.b, Cumberland 
prompt; Middlesbrough, No. 3, 46s, 74d. Iron ore :—Rubio, 
14s, 9d.; Tafna, 15s. 6d. Steel:—Rails, heavy sections, £5 5s. to 
£5 10s.; light do., £6 5s. to £6 10s.; Bessemer steel tin-plate bars, 
£4 12s, 6d. f.0.b.; Siemens steel tin-plate bars, £4 15s., all delivered 
in the district cash. Tin-plates :— mer steel coke, 11s, 6d. to 
1ls. 9d. ; Siemens coke finish, 11s. 9d. to 12s. Pitwood, 17s. 3d., 
17s. 6d. ex-sbip. London Exchange telegrams:—Copper, £56 to 
£56 10s.; Straits tin, £125 10s, to £125 16s, Freights easy. 
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THE PATENT JOURNAL. 


Condensed from “—_ ae Official Journal 
e y 


Application for Li Letters Patent. 


gar When inventions have bee been “ communicated" the 
nume and address of the communicating party are 
printed in italics. 


25th June, 1908, 
14,115. Pourtay Trap Nests, P. L. A. Price, Pembury, 


ain) KwIFE-cLEANIXNG Macuinr, T. P. Rennoldson, 
7, Cleathero, and G. D. Worsley, Woolston, Hants, 

14,117. Serino Forks for Cycixs, J. L. H. "Thomas, 
High Barnet. 

14,118. Ipressions for Printino, W. Hawley, J. W. 
and R. T. Taylor, Leeds, 

14,119. CanTRIDGE, G, Hookham, and Kynoch, Limited, 
London. 

14,120. Freevtionter, R. Eccles, Bolton. 

14,121. AUTOMATIC Brake Mecuanism, G. Norman, 
Birmingham. 

14,13 22. DispLayina of Goons, J. T. Bowers, Lirming- 


hai 

14, 128. “Ovcre Sappies, J. B. Brooks and J. Holt, Bir- 
mingham. 

14,124. Foop, BE. Makin, Manchester. 

14,125. DYEING MATERIALS, W. and F. L. Dargues, and 
H. Barker, Halifax. 

14,126. TRAVELLER for Rina Spernwino, J. W. Cook, 
Manchester. 

14,127. GoLr Batis, R. Hutchison, Glasgow. 


141198. Prorecrinc Tusks in Borgrs, I. Morris, 
Dudley, Staffs. 

14,129. ReouLatine the Discuarcs of Bort.ss, J. L. 
Charter, Hull. 


14,130. CLoTuHEs Prop, C. Payne, London. 

14,131. SHowgr Barus, R. Warwick, London, 

14,132. Dvemne Faprics, R. B. Lendrum, Keighley. 

14,138. Fart of VessEis CONTAINING Hort Liquips, J. 
Ridge, Sheffield. 

14,134. _— the Epoxs of Books, T. J. Heap, 
Staffor 

14,135. Borriges to Pagvent Reriviina, D. McGlashan, 

1 


14, 196 SPINDLE Strups of Looms, W. and I. Pearson, 
Burnley. 

14,187, PHorooRaruic CAMERAS FRoxts, The Thornton- 
Pickard Manufacturing Company, Limited, G. A. 
Pickard, and A. Woods, Manchester. 

14,188, Kae for Tap Hoxxgs of Casxs, A. Nixon, Man- 
ches' 

14,139. g ee A. Robson, 
Birmingham. 

14,140. Guarp for Paesszs, W. T. Seymour, Stockton- 
on-1 ees. 

14,141. COLLAPSIBLE Hovsr, W. Freebury and T. A. 
‘Ambrose, London. 

14,142. Revotvinc Wasuinc Macarng, W. Freebury 
and T. A. Ambrose, London. 

14,143. EMERGENCY Exit Bo.ts, R. Leggott, and W. 
and R. Leggott, Limited, Keighley. 

14,144, Pipg-CUTTING APPLIANCE, &c., D. Maxwell, 
Dundee. 

14,145. Liquip Fugt, L. A. Jouques and E. Leteneur, 
London. 

14.146, Cycte Gear, H. E. Pritchard, W. Droege, and 
T. E. Hunt, London. 

14,147. HorsksHors, P. J. Wade, Glasgow. 

14,148. Lockep CoIL-wirg Ropgs, W. Bacon, Egremont, 
Cheshire. 

14,149. Cuarr for Rartway Rats, J. Polea. Greenock. 

14,150, Manvracturg of Boots and Suogs, T. Hopkins, 


on. 
14,151. PuoroorapHic Cameras, F. R. Reynolds, 


ndon. 
14,152. Presses for Formixa Bricks, G, Viggars, 


on. 

14,158. Process for Treatino Frour, J. Noad, 

mdon. 

14,154. Hivoxp Jornts for Gas Bracxsta, T. L. Cut- 
telland The Anti-Vibration Incandescent Lighting 
Company, Limited, London. 

14,155. ae or Casks, W. B. Chalmers and F. Roope, 
Lon 


14,156. Mecaante fer Packine Ciorugs, F. A. Vass, 
London. 

14,157. Invector Arr Bast, J. Brown and F. C. Mac- 
Kenzie, London. 

14,158. GotF Bats, J. E. Layton, London. 

14.159. Srtrixinc Watcues, D. A. MacKenzie 
F. W. Lawson, London. 

14,160. Game, W. Pepper, London. 

14,161. Topacco Pirgs, A. Prior, London. 

14,162. Rattway PLatrorM Hanp Trucks, E. J. Hill, 
London. 

14,163. Apparatus for Ececrric Licutine, F. W. Le 
Tall.—(The Cooper-Hewitt Electric Company, United 
States. 

14,164. Gas or Vapour Ecxcrric Apparatus, F, W. Le 
Tall.—(The Cooper-Hewitt Electric Company, United 
States.) 

14,165. Gas or Vapour Exgcrric Apparatus, F. W. Le 
Tall.—(The Cooper-Hewitt Electric Company, United 
States.) 

14,166. Gas or Vapour Evgcrric Apparatvs, F. W. Le 
Tall.—(The Cooper-Hewilt Electric Company, United 
States.) 

14,167. Svatems of ELectricat Distrrevtion, F. W. 
- Tall.—( The Cooper-Hewitt Electric Company, United 
States. 

14,168. Systems of Evecraicat Distrievution, F. W. 
Le Tall.—( The Cooper-Hewitt Electric Company, United 
States.) 

14, a Systems of Evecrricat Distrisvtion, F. W. 
Le ‘all. —(The Cooper-Hewitt Blectric Company, United 
States. ) 

14.170. Startinc Mgans for Gas ELgctric APPaRATus, 
F. W. Le Tall.—(The Cooper-Hewitt Electric Company, 
United States.) 

14,17L. Gas or Vapour Exrcrric Apparatus, F. W. Le 
— Cooper-Hewitt Electric Company, United 
states. 

14,172. Systems oi Exgecrricat Distrisution, F. W. 
~~ No ia Cooper-Hewitt Electric Company, United 

tates 

14,178. ConrroLuinc Exvectric Crracuits, F. W. Le 
rr Cooper-Hewitt Blectric Company, United 
tat 

14, He Systems of Erecrricat Distrisution, F. W. 
Le Tall.—(The Cooper-Hewitt Electric Company, United 


and 


States.) 
14,175. Gas or Vapour Ecxcrric Apparatus, F. W. Le 
= Cooper-Hewitt Electric Company, United 
tates.) 
14,176. Ecgcrric Heaters, F. C. Newell, London. 
14,177. Tareap- PROTECTING Botton, W. T. Jones, 


on. 
—, Rims and Exastic Trres for Waxxts, 8. Butler, 
ndon. 
14,179. Vatvas, J. Hopkinson and J. Hopkinson and 
Co. Limited, London. 
14,180. Ourpoor Sats, W. Schofield and W. Child, 
London. 


14,181, WaTer Mrrer, ©. L. A. Saussay, London. 
14,182. Apparatus for Maxine Svuoar, M. H. Miller, D. 
Huether, A. H. Hough, A. McNeill, and R. Fisher, 


London. 
ao Device for Castine SteREo PLates, A. Hummel, 
ndon. 
14,184. — -caAsE Cover, J. C. Thibeault, Kingston- 
on- 
14 185, Exve tops, W. J. Pearse, London. 
14,186. Hat Retarnine Device, W. bey London. 
14, sr. D Drop Kexts, J. Wales and M. Cantell, 
14 iss Re FORMATION of Derormep Ralzs, G.A.A. Culin, 


14,189, Purtryinc Hyprocutoripg, Chemische Fabrik 





Uerdingen Lienan and Co., and W. Naschold, 
London. 
14,190. Wrretxss Terecraruy, 8. G. Brown, London. 
14,191. Tagzatment of Woo. Stivers, E. Berger, 
London. 
14,192. AuromMoBILES, The Vauxhall Ironworks Com- 
pany, Limited, and F. W. Hodges, London, 
14,198. Merat Pigces Usgp in the Construction of 
peat ma J. R. Clayton and W. L. H. Hamilton, 
on. 


14 Tvs Manvuracture of Paospnates, P. de Wilde, 


London. 
14,195. Sepapation of Liquips, C. D. Abel.—(Siemens 
and Halske Aktien-Gesellschoft, Germany.) 


14,196. Process for Pamstina Inpico, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 


14,197. Apparatus for GENERATINGSTEAM, A. Worliczek, 


mdon. 
14,198, Printinc OveRLays, J. Dewar and J. Buchanan, 
London. 
14,199. Cortixa Turse Vanes, The British Thom- 
son-Houston Company, Limited.—(S. T. Fonda, 
United States ) 


14,200. Bieacuina Apparatus, M. M. vy Rovira, 
London. 
14.291. Manvuracture of Cosaque Lucaack, H. N. 


Cahan, London. 
14.202, Manuracture of Cosaque Lucoacsg, H. N. 
Cahan, London. 
14,203. Coix-FREED Mecuanism, J. B. M. and W. R 
Stewart, London. 
14,204. TaLePpHonE SystTEMs, G. M. T. Piltz, London. 
14,205. Fret Saw Macuinegs, Hobbies, Limited, and 
H. Jewson, London. 
14 206. Tix Surponts, J. Brendon, London. 
14,207. VARIABLE SPEED ‘]RANSMIssION GéeaR, J. B. 
Hannay, London. 
14 208. Screwino Apparatus, A. W. Hutton and A. P. 
Parselle, London, 
14,209. Macuanicav Toys, E. A. Jeffreys, London. 
14,210. MetaLtic HoLtow-warg, W. B. Challen, 
mdon. 
7th June, 1908, 
14,211. E.xcrric Switcu, Veritys, Limited, and E. J. 
Selby, London. 
14,212, Mowky - REGISTERING TILLs, A. Quambusch, 
Barmen, Germany. 
14,213. SePakaTinG Oxyoen from Air, J. Price, 
on. 
14 214. Praevantinc Cuimngys Smoxine, F. Trueman, 
Bradford, 
14215. Taaps for Surrace J. Roberts, 
Glasgow. 
14 216. Arm Pumps, W. Anderson and H. Duncan, 
Glasgow. 
14,217. STEERING Gear, Carron Company, and W. J. 
Rodgerson, Glasgow. 
14,218" PREVENTING Wixpows Srgamino, F.C. Powell, 
Southampton. 
14,219. ENaMELLING SILVER ArticiEs, W. Kenyon and 
8. Hobson, Sheffield. 
14,220. Brooms and Switcnes, J. F. McLaren, 
Glasgow. 
14,221. eTaE Roya Fingvicutsr, J. Allen, Southport. 
14 = Kiins, J. Hamblet and A. Corbett, Birming- 


Daas, 


14,298. Pygumatic Action for Orcans, W. J. Burton, 
Winchester. 

14,224. Tent-suprortiInG Dazvics, F. J. Palmer, 
Southampton. 

14,225. Private Firg-escapss, J. Meredith, Coventry. 

14,226. Grease Pots for AxLes, W. Wiley and H. May- 
bury, Birmingham. 

14,227. Maxine Brusugs, E. 
Somerset. 

ImpRoveD Ratt Ancuor, L. Cooper, jun., 
Manchester. 

14,229. Loom Pickers, R. Bury and W. R. Bullivant, 
Manchester. 

14,230. SuspanpED Hyprav.ic Lirrs, W. Sprowson, 
Manchester. 

14,281, Arc Lamps, J. W. Bowley, Manchester. 

14,282. Paevent)NG SurrocaTion from Smoxg, F. E. 
Jackson, Manchester. 

14,288. Toots for Cirosinc Evgiats, J. E. Parker, 
Birmingham. 

SS InpicaTors R, N. Appleton and J. Oulton, 

ord. 

14,285. Metat Poti, N. Rutherford and M. L A. 
Clapham, Bradford. 

14.236. Rexgwas_e Lryino for Fuxnaces, E. Boothby, 
Sheffield. 

14,237. CycLornamas, A. Mayer, Manchester. 

14,238. Supports for Tramway Rais, R. Randall, 
Sheffield. 

14,289. Hanp PreEssEs, 
Birmingham. 

14,240. Bep Supports for Invatips, J. Norman, 


Brock, Keynsham, 


F., L., and A. Sweeney, 


Glasgow. 

14,241. Vait Curr, M. F. M. Dethick and C. I. Shannon, 
Welmslow, Cheshire. 

14,242. Lips for Carcrpies, J. H. R. Appleyard and 
W. Cranfield, Huddersfield. 

14,243. Warp Stop Motions for Looms, The British 
Northrop Loom Company, Limited, and E. S. 
Jenckes, Huddersfield 

14,244. RatLway Sienatiine Device, A. E. Cordwell, 
Manchester. 

14,245. Oorpoor Seats, A Hodge, Manchester. 

14,246, Daittine Macarng, R. B. Smith and Bertrams, 
Limited, Manchester. 

14,247. Exgctric Resistances, H. von Kramer, 

lasgow. 

14,248. ag awe Sarery Pin, E. J. Harding and P. P. 
Dowden, Cardiff. 

14,249, BraMIne FRAMes, J. Bannister and J. Lord, 
Nelson, Lancs. 

14,250. C.orcuges, R. de Manin and H. S. Elworthy, 
London. 

14.251. Treatine Srext, H. 8. Elworthy and H. Swales, 
London. 

14,252. ImproveD Game Arparatos, D. C. Simpson, 
Liverpool. 

14,258. Sawer-FLUsHING Apparatus, W. J. Glover, 

mdon. 

14,254. Compingp Morrcer and Neck Protector, L. 
Braithwaite, Halifax. 

14,255. SzcuriNe Lips of Ve:sets, A.G. McKewan and 
P. J. Adie, Birmingham. 

14 256. Apparatus for Drymsa Paper Wess, F. W. 


Howorth. — (The Dresdner-chromo-und Kunstdruck-' 


Papierfabrik Krause and Baumann, Germany ) 
14,257. SHADE-ROLLER Bracks, W. Fieldhouse, jun., 


mdon. 
14,258. Process for Puriryina Sewaor, F. Eichen, 


on. 
Drain TRAP Protector, W. H. Morson, 
London. 

14,260. Pristine Macuing, W. H. Dawson and J. Stott, 
Keighley-lane, Yorks, 

14 261. Boors and SHogs, W. H. Hansel, Norwich, 

— Cuimyiky Tops or Caps, B. J. Pearson, Birming- 

m. 

14,263. Gas Lamps and Firrixes, G. Helps, Nuneaton. 

14,264. RecepracLe for Hoiprmea Corns, S. M. Levi, 
Birmingham. 

14,265. Sei F-Lockina Train Courtine, T. E. Lewis, 


Pontyp ridd. 

14,266. owas TransMiTTER, C. and G. B. Taylor, 
Birraingham. 

14,267. Temporary LicutTina by Gas, G. Meier, 


Berlin. 

14.268. Watxtna Cane with Encioszp Ftoats, C, 
Bieber, Berlin. 

14,269. a Sienaine System, E. G, Fulford, 
Live: 

14,270. Doseraccrion of Lznses, J. H. Ross, Birming- 


m. 
. Saop Wixrow Rar.ecror, 8. L. Young, 

mdon. 

14,272. CatcuLatinac PaotosrapH'c Exrosurg, G. F. 
Wynne, Wrexham. 





14,273. Corset Bosks, R. Scales, London. 

14,274. Patrern-cuTtminc Macuing, J. R. Turner, 
M. Stimpson, F. 8. Turner, and W. Arbon, London. 

14,275. Locks and Fasrewincs, J. 8. Campbell, 

London. 

14,276. Drawine Boarps, 8. L. Young, London. 

14,277. Gas Firtinos, J. B. Colbran, London. 

14,278. Syrinog Box, J. K. Pickford, ee onl 

14,279. Cans for Spin» 1vG TexTiLe Faprics, W. Rhodes, 
Manchester. 

14,280. IncanpEsCENT StREET LanTeRN Devicsg, J. W. 
Bray, Bradford. 

14, ve & Lay for Wing Wravine Looms, C. E. Bradbury, 

‘ais! 

14,282. "Teesceme Pan and Gratz, L. Reinhard, 
Glasgow. 

14,283. Firg-EscapEs, O. Magirus, London. 

14,284. PorrasLe Buitpixes, The pe Asbestos 
Company, Limited, and E. Taylor, London. 

14,235. Daess SusPenpEeR, T. Barth, Rheinland, Ger- 


many. 

14,286. Cases for Parorgctinc ELECTRICAL APPARATUS, 
C. M. Dorman and R. A. Smith, Salford. 

14,287. Lasts for Boots, A. G. Brookes.—(Krentler- 
Arnold Hinge Last Company, United States.) 

oe Rartxoap Cualr Grip, J. Thomasand J. Davies, 
Wi 

14,289. Arransten Sor Srorenea Boats, E. P. A. Villette, 
London. 

14,290, Grass Manvuractorg, W. Rosenhain, London. 

14,291. Compaxssinac Sregi Isaots, &c., P. Cuinat, 
London. 

14 292. Ink Borris, A. Barder, London. 

14,298. Mepicing for Bruisss, &c., J. Parkinson, 
Liver . 

14,294. Nozzigs of Biowrpipgs, A. H. O. Jackson, 
Brookwood, Surrey. 

14,295, ELectro-mMacyeTe, The Edison Ore Milling 
Syndicate, Limited.—(T. A. Edison, United States.) 
14 296. OpgraTinc WARP-8HEDDING MeEcHaANIsM of 

Looms, E. Schmitz, London. 
14,297. PscrontaL Post-carp, N. W. van Westerborg, 


London. 

14,298. Painters’ Quorns, W. V. Crockett, London. 

14,299. TeLeGRAPH ApPaRaTus, H. Braun, London. 

14,300. ELecTricaL SIGNALLING Apparatus, G. Rarp, 
London. 

14,301. Botte Stoprpzr, A. Richards and D. David, 
London. 

14,302. Serr Pick-up Cuess Pisces, P. Richards, 
London. 

14,303. SzePpaRaTine Gases from Mixturee, R. P. Pictet, 
Manchester. 

14,304. SPARKING Pvc for IomiTION of Exorygs, J. B. 
Jarvis, Loadon. 

— Curota Forwnaces, A. J. Boult.—(A. Seydel, 

Trance 
14,306. EnveLopgs, H. and W. Machent London. 
14,307. Friction CiutcH Devices, M. M. Smith, 


ndon. 

14,808. InTERNAL CompusTION Esaings, A. J. Boult.— 
(M. Laurent, France ) 

14,309. Erecrric Roastine Oven, G. E. Dutertre and 
M. F. A. Nodet, Birmingham. 

14,310. Hypro-carson Motor, G. Barker.—(H. 
Everen, United States.) 

14,811. Earrines, R. Walker, London. 

14,312. Apparatus for Taugine Emery W2EEE£LS, F. Trier, 


van 


London. 
14,313. RatLwaySIGNaLLine AppaRatvs, F. L. Dodgson, 
London. 
14,314. Mgpicat Irricator or Syainog, G. W. Robert- 
son, London. 
14,815. State Hoipgr for Roorsa, H. Chapman, 
ndaon, 
14,316. ExtincuisHer for Om Lamps, A. Morris, 
ndon,. 
14,317. RoaD-cLEANING Moror VeuiciR, W. J. Afficck, 


ndon. 
14,818. RecuLatine Suppty of Evectric Current, H 
W. Butler, London. 
14,819. CaLipgrs, T. Burnett and T. Divall, London. 
14,320. Bex-nive Crates, H. W. Stuckey, London. 
14,821. Case for Hoitpinc NiwspaPers, J. Dember, 


London. 

14,322. Drawine orr Liquips, A. von Heimendahl and 

. Franzen, London. 

14,328. Camera AtracHMENTSs, T. Roche and W. E. 
Hickling, London. 

14,824. Pyzumatic Trres, W. R. Gore, Liverpool. 

14,325. BuLkHEaD or BuskER Doors, G. A. Chaddock, 
Liv verpool. 

14,326. STRAIGHT-STEERING Sprino, H. Stainforth, 
London. 

14 327. Trouser Press, A. Weintraud, London. 

14,328, THREAD-DRESSING Macuings, G. A. Fredenburgh, 
London. 

14,829. Sprnnina Tops, C. A. Allison.—(7The World's 
Fair Top Foreign Rights Company. United States ) 

14,330. CaLcuLaTine Macutng, A. Miiller, London. 

14,331. Fornaces, J. W. Mackenzie.—(H. A. Budden, 
Canada.) 

14,332. Traction Enorngs, B. J. Diplock, London. 

14,333. REPRESENTING Music, 8S. W. Thackeray, 
London. 

14,834. Motor Venicits, W. D. Sternberg, London. 

14 335. GeneRaTION of Gas from O1xs, E. R. Bridson, 
London. 

14,386. BrusH and Mop Hotpgr, T. L. Hawkins and 
J. Wolfe, London. 

14,337. Sarety Razors, J. Guinan, London, 

14,838. Saraty ATTacHMENT for Razors, J. Guinan, 


mdon. 
14,389. Sarety Envevopss, J. F. Naugle, London. 
14,340 Drivinc Mecuanism, E. S. Knight and H. O. 
Howorth, London. 
14,341. Brackets for CurnTaArN Pogs, G. Muackenbush, 


on, 
14,342. SEPARATING Acips, P. Askenasy and M. Mugdan, 


ndon. 

14,843. Topacco Pipgs, S. O. Seckcl and Co,—(4. 
Bouvard, France.) 

14,344. Movine Tarogts, W. Loosemore, London. 

14,845. Papgr Hancers’ Pastine Boarp, W. E. Herring, 
London, 

14,246. Rotary Sprnnine Rives, A. Kicio, London. 

14,347. PrevENTING Poncturgs in Tips, H. N. Hickley, 
London. 

14,348. Caimngy Cow s, F. Spring, Lond: n. 

14,349. CrrcoLar Sawa, J. Schalk, Lordon. 

14,850. HyprocarBon Exsorings, H. A. Pryor.—(la 
Société Gillett Forest Bocandé and Cie., France.) 

14 351. Gas Lamps, T. Brabson and G. C. Cook, 
London. 

14,352. Hop Ktiys, H. W. Joyce. London, 

14,858. Treatine of Matt, F. G. Wing and H. W. Joyce, 

London. 

14,854. Corp Water Suppty to Batus, S. Perks, 
London. 

14.355. Macuine for Tyrsc Down Marrresszs, H. J. 
Haddan.—(The Burnett - Miller Company, United 
States ) 

14,356. Rorary Axues, C. Faulkner, London. 

14,857. Coance Gear, W. G. Wilson and Wilson and 
Pilcher, Limited, London. 

14,358. TREaTING Foon, J. Fleischer and F. Christ, 
London. 

14,359. ExpLosion Motors, P. L. Dunanand J. J.J. A. 
Joubert, London. 

14,860. Massacz Macutngs, T. D. Ingram and H. K. Roe, 
London. 

14.361. Maxine Iron from CHromic Pic Iron, O. 
Massenez, London. 

14,862. Toot-Hotpars, H. H. Lake.—(C. F. Bellows, 
United States.) 

14,868. TaLEPHONE CALL RecorpinG SysTEMs, H. H. 
Lake —(The Automatic Telephone Meter Company, 
United States ) 

14,864. Automatic Frrine for Orvnance, L. Obry, 
London. 

14,365. Gamer, C. Spear, London. 

14,866. Ostarnrnc Emery from Srac, L Wirtz, 


London. 
14,867. Sasu, F, L. Keppler, London, 





14,368. Timine the Spzeps of Ventcizs, E J. H. Long, 


ndon. 
14,369. Composirz Boarprxe, J. C. Roberts and W. J. 
Keymer, London. 
14, ee Ee Mastitz Lamps, J. Watts, 


14,371. Samss for Fonz and Art-RIcocED Vesse1s, G. E. 
Posgale, London. 
14, “phe Sersyino Macatyes, J. B, Lemaire-Dest_ mbes, 


on. 
14, 273. ILLominaTinG Rattway SIGNALS, net mg 
Brothers and Co., Limited, and L M. G. Ferreira, 


London. 
14, ot nein Doors of Boxts, Siemens Brothers 
, Limited.—(Siemens and Halske Actien Gesell- 
peers Ger many.) 
14,375. SwitcHgs, C. M. Jacobs and A. H. Nicholson, 
mdon. 


Loi 
14,376, GENERATION of Motive Power, H. W. Rcbinson 
and R. 8. McLaren, London. 
14, wr CooLinG EXPLOSION Morors, P. L. Dunan and 
J.J. J. A. Joubert, London, 


29th June, 1908, 

14,3738. ConTrottisae Motor Bicycies, V. 
Coventry. 

14,879. Bearinas, C. Browett, Coventry. 

14,380. Contact Breskers, H. W. van Raden and C. 
B. Robinson, Coventry. 

14,381. ADVERTISEMENT Sion, F. T. Harris, London. 

14,382. SappLR-TREE Bars, E. R. Butlerand J. Woolley, 
Birmingham. 

14,383. Empossina Bo<xs for the Bip, G. R. Boyle, 
London. 

14,384. Arracnine CoFFIN a, T. Boulton, Water 

ton, near Birming! 

14,385. Paust Manu yacsena, C. Bollé.—(N. Hirschfeld, 
Germe any.) 

14,386 CotLtigry Tram Court'no, D. 8. Holloway, 


Riley, 


Pontypridd. 

14,387. Forcine Macutngs, 8. C. Paul and J. W. Hill, 
Birmingham. 

14,388. Bup T. Waterhcuse, H. P. and G. A. 


STEADS, 
Phillips, and F. L. Broughton, Birmingham. 
14,389. Pistons and Rines fur Ensoregs, J. Lee, 
Swindcn. 


14,390. Locxtne Borttz Stoppers, H. C. Ivirson, 
Leeds. 

14,391. IsTrERNaL Compvu:TION Motors, P. Riley, 
Coventry. 

14,392. Free-werers for VsLocrpepses, V. Riley, 
Coventry. 


14,393. MICROMETERS, A. a ES Pa‘sley. 
14,394. CycLz Banp Baage, J W. Hudson, Mansfield, 


Not tts. 

14,395. Muratiie Roor and WaLL Tris, R. H. Hepburn, 
Birming! 

14,396. Porwaces, H. Simon, Limited, and G. Huxley, 
Manchester. 

14,397. Matatuic Boxes, A. Lovell, Kingswood, near 
Bristol. 

14,398. Gotp Extraction, J. W. Worsey and E. Hoal, 

iverpool. 

14,399. Hottow Cycre Tires, E, and A. R. Turner, 
Blackpool. 

14,400. CIRCUMFERENCE Drivine, E. and A. R. Turncr, 
Blackpool. 

14,401. Pepats for Cycims, E. and A. R. Turner, 
Blackpool. 

14,402, Locxixc Rim Braxg, B. Pratt, Wolver- 
hampton. 

14,408. Botts, R Leggott and W. and R, Leggott, 
Limited, Keighley. 

14,404. FasTentnes for Emercency Ex “ts, R. Leggott 
and W. and R. Leggott, Limited, Keighley. 


14,405. Roab - SCARIFYING MacuINE, R. Greg«ry, 
London. 
14,406. DRAWING Compasses, C. and W. T. £&mith, 


Birmingham. 
14,407. Macuings for Dayixe Harr, 8. V. Halliwell, 


Glasgow. 
14,408. Boor Armour, G. L. Morrall and A Clowes, 
nchester. 
14,409. Warer-cLoset Sgats, W. N. 
Rhydding, near Leeds. 
14,410. Roigs, B. Trenner, London. 
14,411. ADVERTISEMENT LETTER -caRr, J. Sandmann, 


C. Edmcndson, 


Taylor, Een 


naon. 
14,412. DrawineG - orF ROLLERS, 
on. 
14,418. Drivine Sprypigs, J. G. Bodemer and W. Lautb, 
London. 
14,414. Comptngp Pzwcit and Scent Hotper, F. Price, 


on. 
14,415. Apsustine the Wipts of ApERTURES of CURTAIN- 
SHUTTERS, Browne. — (EF. Wiinsche, Limited, 


Germany.) 
14,416. Lues for SpgrTreR Biockxs, W. W. Cooper, 
ndon. 
14,417. Moutupreces of Topacco Pipgs, C. Peterson, 


mdon. 

14,418. Hor BLast ReGuLatine VaLve, J. L. Stevenson, 
London. 

14,419. Arracutnec PictrurE Frames to Wats, M. H. 
Bennett and T. H. Bacon, London. 

14,420. Furnace Titgs, J. C. and F. C. Mocn, 
London. 

. Latars, J. Brcckie, London. 

2. Corsets, D. Kops, London. 

14, 423. Motor Cycuzs, G. Pilkington, Coventry. 

14, 424. Latuss, R. Teegler, London. 

14.425. Jornts for EaRTHENWARE Drain Pipzgs, R. A. 
Lowe and Lowe's Sanitary Engineering and Patent 
Pipe Joint Company, Limited, London. 


14,426. Liquip Fort HEATER , J. T. Pedersin, 
London. 
14,427. Apvertisinc Macuiye, T. E. Murray, London. 


14, 428. F.urss, G. Steinert, London. 

14,429, MecuanicaL Ink Mixer, H. L. Barraclough 
and H. J. Fo on. 

14,430. Proprcrion ‘of MonorornMyt Derivative, H. 
Newton.—(The Farbenfabriken vormals F. Bayer and 
Co , Germany.) 

14,431. Papgr-cotrine Macuings, P. A. Newton.— 
(Bautzener Cartonnagen-Maschinen Fabrik m. b. H, 
Germany.) 

14,482, Mgerat Sugets fur Rocrosa Purposss, R. B. 
Sangster, London. 

14,483. Hot-water Suppty for Barus, G. Bailey, 
London. 

14,434. Rotary Steam Cooxer, A. Johnson, London. 

14.435. ManuracTurE of Iron and Srexx, O. Lugo, 
London. 

14,436. DOCUMENT Fasteners, R. Lots, London 

14,487. ——— Currs for MACHINES, G. £ulzer 

oni 

14,438. "Tasvserme the Suppty of FEEep-wa1Er to 
Borrers, C. Castin, London. 

14,439. DiwintsHine Sipe-suip of Roap VEHIciEs, H. 
Binet, London. 

14,440. Trrgs for Veuntcizs, J. H. Brown, London. 

14,441, Lusricators, L. Chapman and W. H. Knowles 
London. 

14,442. Daivine Gear, C. Roberts, London. 

14. 443. Sgcurrsa Frost Coes to Horsgsnoms, C. 
Roberts, London. 

14, 444, BALL Castors for Cuarrs, G. F. Paton, 
London. 

14,445. Macuines for CrusHixa TextTILe Fin: ks, H. 
Cordonnier, London. 

14,446. CoIn-FREED Macuanism, L. Kel ey.— (Pelz. 
and Co., Germany.) 

14,447. TyPE-COMPOSING Macnuings, W. Haddon and F, 

'. Larder, London. 

14, 448, Bricks, M. J. Murphy, London. 

14. 449. NoN-REFILLABLE Bortrizs, J. M. 
London. 

14,450. WaEgi Barrows, J. T. Kibblewhite and R. W. 
Short, London. 

14,451. Stop Vatvas, J. McCullcch, London. 

14, 452. Lirtine Jack, J. T. Kibblewhite a R. W. 
Short, London. 

14,4538. Cowts for Caimygys and VENTILATING SHAFTS, 
z. Douglas, London. 


{ tafford, 
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14,454. Osservation Instrument, C. J. Singleton and 
Cc. J. W. Hanson, London. 

14,455. Looxine Wasuers, T. Parker, Roydon, Essex. 

14,456. Mans for InreRLEavING, G, H. Whitehead and 
T. G. Hyde, London. 

14,457. Privtine Macuings, G. H. Whitehead and T. 
G. Hyde, London. 

14,458. Rarway Covupiines, R. Bryan - Haymes, 
London. 

14,459. Tanstte Device for Suprortine Loans, F. W. 
Howorth.—(The Actiengesellschaft fiir Seil-Industrie 
vormals Ferdinand Woljf, Germany.) 

14,460. RerricgraTina [Ron Roorsa, E. 8S. Horne, 


ndon. 

14,461. Recovsry of Farts, R. Schilling and C. Kremer, 
London. 

14,462. Bavancep Sime Vatves, J. McCulloch, 
London. 

14,468. Hoss Coup.inas, E. E. Gold, London. 

14,464. Buinps, G. Eastwood, London. 

14,465. Cortinvous Rotary Leap Pier Macurne, G. 
R. Schueler, R. A. D. Wallace, and J. D. Stoward, 
London. 

14,466. Caarrs, W. Aggers, London. 

14,467. Compmvep Casa Reoisters, P. Whiting, 

ion. 

14,468. Umpreya Sticks, J. Rose, London. 

14,469. Davrer for Ourpoor Seats, E. J. Walker, 
London. 

14,470. Paonocraps Hory, W. H. Whitelock, London. 

14,471. Spnvnine Sprmnpxegs, J. C. Potter, London. 

14,472. Cotourtrnc Textite Fasrics, C. L. Burdick 
and H. Pervilhac, London. 

14,478. Auromatic Arr Pomp for Moror VeuiciEs, C. 
Nielsen, London, 

14,474. Roratine the Warp Beams of Weavine Looms, 
H, J. Haddan.—(J/J. Bertrand, Spain.) 

5. Packetmna Macuinges for Tea, W. Leitch, 
London. 

14,476. Arc Lamps, J. L. Davies, London. 

14,477. Om Stoves, T. S. Hughes, London. 

14,478. Locks, C. Faust, London. 

. Srovas, C. Fa London. 
Rarcart Wrencugs, M. E. Worden, London. 
. aoe W. H. Wheatley.—(IV. Cole, 
mate. 

14,482. Fotprne Srrips of Cora, A. Maxson, London. 

14,483. Propuctne Grossy SiLk-Like Errects in 
Parrine, L. Lilienfeld, London. 

14,484. PRoPELLING VessELs, J. Jolly, London. 

14,485. Wave Morors, R. Millar, London. 

14,486. Lock-nuts, F. W. Payne, London. 

14,487. ANTI-VIBRATION Burren, A. H. Riseley, 
London. 

14,488. Fastenincs for Stockine SusPenpers, A. and 
A. Breese, London. 


30th June, 1908. 


14,489. Fisuine Regs, C. and O. Wyers, Bir.wzingham. 
14,490. Sipg-saDDLEs and Noumwaus, E. Cradock, 


Halifax. 

14,491. Hixcrs for Doors or Garss, I. Price, Wolver- 
hampton. 

14,492. Berusn with Reversinte Hanpiz, L. Mason 
and J. Eagles, Salford. 

14,493. Gaveg Grass Paorecror, O. 8. McKay, Man- 
chester. 

14,494. Twrs Surcinoie for Horse Rvuas, H. R. and 
E, H. Price, London. 

14,495. Courtines for Trams, W. Jenkins, Talywain, 


Mon. 
14,496. Corr or Steeve Links, T. Fennelly, Notting- 
ha 


m. 

14,497. Tax Swirr Fcvusa Vatvs, F. G. Parry, Lynd- 
hurst, Hants. 

14,498. Hats, W. Ray, Manchester. 

14,499. FasTenines of Necktigs, J. H. Rigbey, Liver- 


pool. 

14,500, OveRHEAD Equipment, H. Smithson and E. R. 
Sharpe, Manchester. 

14,501. RounpaBouts, W. Cooke, Bradford. 

14,502. Curter’s Vices, A. Case, sen., Sheffield. 

14,503. Loom MgcuanisM, M. E. Hodgson and G. 
Hodgson, Limited, Halifax. 

14,504. Tasie Gonas, H. A. Leaver and E. A. Ashbury, 
Swansea. 

14,505. Wee. Putizy for Motor Bicycugs, E. A. 
Norton, Cardiff. 

14,506. StgaM Enoing Lusricators, J. R. Richmond, 

WwW, 


Glasgow. 

14,507. Seir-Licutinc Gas Burners, F. Stierli, Man- 
chester. 

14,508. Ruppish Destructors, A. Sydenham, Birming- 

m. 
14,509. Liguip Foust Fornaces, R. Meldrum, 
ow. 

—_— Weavine Torrep Fasric, J. A. Clark, Hudders- 
fie! 

— CYLINDRICAL Borsrs, J. Sharp, Cathcart, near 


‘ow. 

14,512. Sewrnc Macuines, W. Fairweather. — (The 
Singer Manufacturing Company, United States.) 

14,513. Comaingp Purses and Bart, T. Wilcox, Birming- 


14,514. Batt Castors for Furniture, L. Hepting, 
tirling. 

14,515. FrerRe-wILLowisa Macutngs, C. Schofield, 
Manchester. 

14,516. Loom Sautties, J. Taylor, Manchester. 

14,517. Srups for Boots, J. Keeling and J. R. Hancock, 
Manchester. 

14,518. Apparatus for Bizacnine O11, 8. Lawiak, 


Glasgow. 
14.519. Maktna Rock Canpy Svuear, T. Suzuki, 
G Ww. 
14,520. Switcugs, J. L. Albiez, jun., Glasgow. 
14,521. Meta Suert Pi.ine, H. Wittekind, Glasgow. 
14,522. Process for Fireproorine Woon, W. H. Peddle, 


London. 
14 — Surp’s TetecrapH ALarRM, P. Manson, 
it 


14,524. Breast Rest, F. J. Darby, London. 

14,525. PROPELLER with ADJcCsTaBLE Biapgs, H. Mun- 
easter, Barrow-in-Furness. 

14,526. BorrLe-cLeantne Macuing, J. H. W. Ortmann 
and C. W. Herbst, Liverpool. 

14,527. Umprewias, B. Corry, Bournemouth Central. 

14,528. Looms, J. Burrell, Burnley. 

= Gas-GENERATING AppaRaTus, L. L. Smith, New 

ork, 

14,530. Fastentnes for Draivinc Batts, T. A. Smith, 
Birmingham. 

14,531. Feep-aRRESTING Apparatus, C. A. Allison.— 
(The Pratt and Whitney Company, United States.) 

14,532. ZiTHers, G. Huber, London. 

14,583. Forminc COoLLaPsipte Casxs, F. Alexe, 
London. 

14,534. Maxine Fire-ctay Mareriazs, J. B, de Alzu- 
garay, London. 

14,535. OpgRaTinc ToEaTRicaL Curtains, L. J. Couch, 
London. 

14,586. Distircation of Sswacg, L. Cameron, 
London. 

14,587, ELRCTRICALLY-LIGHTED Crus, T. H. and G. B. 
Davies, London. 

14,538. Excentric Lever Grip, C. Francis and E. 
Levene, London. 

14 539. ArmaturRE Co1ts, The British Westinghouse 
Electric and M facturin, pany, Limited — 
(The Westinghouse Blectric and Manufacturing Com- 
pany, United States.) 

14,540. Pyxumatic Tires, J. Taylor, London, 

14,541. Gatvanic Dry Cgxxs, G. Schauli and W. Loew- 
enstein, London. 

14,542. CowTroLtinc Exxcrric Morors, D. L. Lind- 
quist, London. 

14,543. TeLEPHoNE Directory Carps, C. E. Napp, 
London. 

14,544. Pastentne Device, H. H. Lake.—J. W. Mackin- 
tosh, United States.) 

14,545. Apparatus for Fotpinc and CorTtiya Paper, 
a. “eon B. Cottrell and Sons Company, United 

“* 








14,546. Privtine Presses, 8. G. Goss, London, 

14,547. Coatine of Learner, W. R. Smith, London. 

14,548. CHararna Fiuip with Gas, G. A. Lowry, 
London. 

14,549. Borrug-wasHInc Macuing, J. R. Loft house 
Nottingham. 

14,550. Lire Guarps for Excxectric Cars, J. F. Mason 
and H. Kremnitz, London. 

14,551. E:ecrric ConTRouuers for Motors, A. Sundh, 


mdon. 

14,552. Furnacgs, A. J. Boult.—{ IV’. A. Kineman, United 
States 

14,553, > Fem for Puorocrapuic Fitms, R. Beck- 
mann, London. 

Preparation of VaRNIsHES, H. Terrisse, 

London. 

14,555. ConTro.Liinas Etecrric Morors, D. L. Lind- 
quist, London. 

14.556. Mortice Locks and Lartcusgs, J. S. Bell, 


on. 
. Treatinc Tosacco Lgaves, G. A. Marier, 
London. 

14,558. ELectro Maonsts, D. L. Lindquist, London. 

14,559. ILLUMINATING Bopres, M. Korff, London. 

14,560. Or. Switcues, H. P. Ball, London. 

14,561. Automatic Circuit Breakers, H. P. Ball, 
London. 

14,562. Crrcuir Breakers, H. P. Ball, Loncon. 

14,563. Exectric Switcuss, H. P. Ball, London. 

14,564. MeraLturcicaL Furnaces, M. P. Boss, 
London. 

14,565. MerTaLtuReIcaL Furnaces, M. P. Boss, 
London. 

14,566. Drivine CentrirvcaL Enarners, H. J. Haddan. 
—(The American Tool and Machinery Company, Unitcd 
States. 

14,567. oe or Mrititary Grove, R. Kommer, 


mdon. 
14,568. Latrca for Doors, H. Lawry and G. Stenlake, 


ndon. 
14,569. Winpow Stray, E. Herricht, London. 
14.570. Traction Rops for Wacons, J. Hiestand, 
London. 
14,571. Typgweirers, 8. Henlein and H. Wasen, 
London. 
14,572. Furi Economissrs for Borers, E. Green, 


London. 

14,573. Wags. Tirgs, P. D. Thropp and A. de Laski, 
London. 

14,574. Causatna Meat Fieres, A. J. Boult.—(Société 
J. Maurice et Cie., Fraace.) 

14,575. Hoxpgrs for Exvecrric Lamps, P. Lleber, 
London. 

14,576. Crostnc Dervices for Borries, J. A. Maier, 
London. 

14,577. Coverinc Borrizs with Tov-rom, J. F. 
Schneider, London. 

14,578. Mixune and Acrratine Macurigs, O. Imray.— 
(The National Manufacturing and Supply Company, 
United States.) 

14,579. Maxine Tosutar Tiss, T. W. Sheldon, 
London. 

14.580. CLasp for Laprgs’ Harr, C. E. Vuillard, 


ndon. 
14,581. Grease Separator for Frivuips, R. Allert, 
London. 
14,582. Currinac Scrraces for Darius, F. Schmaltz, 
Liverpool. 
14,588. CoLtivators or Horsg-Hozs, W. McLellan, 
Liverpool. 
14,584. Non-REFILLABLE Forties, E. Johanson, Liver- 


pool. 
14,585. Device for Szatinc Bortigs, E. D. Schmitt, 


mdon, 

14,586. Device for Sgativc Borties, E. D. Schmitt, 
London. 

14,587. Bucks, J. E. Mitchell. London. 

14,588. Mixtne Concrrtsz, R. A. Hadfield and A. G. 
McK, Jack, London. 

14,589. MgasuriIne out Liquips, H. F. Stanley and 
The Farringdon Works and H. Pontifex and Sons, 
Limited, London. 

14,590. Sropprrinc Device for Jars, H. Martini, 
London. 

14,591. Expiosion or Compustion Motor, A. Jonchier, 


ndon. 

14.592. Fitiinc Borris, G. C. Marks.—(F, C. H. Stras 
burger, United States.) 

14 593. Coke Ovens, G. 8. Ramsay, London. 

14,594. Esorngs for Motor Cars, E. T. Pollard, 
London. 

14,595. Devices for Hotprnc Erasers, C. Seymour, 
Lendon. 

14,596. Vessex Huis, H. N. Whittelsey, London. 

14,597. Maxine Basgs for Ececrric Lamps, E. A. 
Carolan. — (The General Blectiie Company, United 
States.) 

14,598. Ececrric MoTor-DRIVEN Macuinge Tooxs, E. 
A. Carolan.—(The General Blectrie Company, United 
States. 

14,599. | Ee Mortve Power, A. C. Eastwood, 

ndon. 

14,600. Hypravutic Motors, H. H. Lake.—(H. F. Saw- 
telle, United States.) 

14,601. Com: Mecuanism for Mergers, E. du Bois, 


mdon. 
14,602. Corw Mecuanism for Meters, E. du Bois, 
mdon. 

14,603. SuutTries, L. F. Martel, London. 

14,604, Wrencugs, C. C. Longard, London. 

14,605. Tagrmostats, G. B. Bowell and The Pearsun 
Fire Alarm, Limited, London. 

14,606. CatsgL, G. L. Hill, London. 

14,607. Skirtinc Dapo or Borpgrino, W. Reid, 
London. 
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14,608. Construction of Lockets, F. H. Weight, 
Birmingham. 

14,609. Topacco Pipss, F. Kapper, Southampton. 

14,610. Propucitxc Ececrric Currents, F. Hamer, 
Hayes, Middlesex. 

14,611. ReeuLatine Coat to Retorts, R. A. Williams, 
Oldham. 

14,612. Luycu Boxes, L. E. Broyles, London. 

14,613, TreaTmENT of Inon CaLoripg, J. Swinburne, 


London. 

14,614. Looms, J. V. Pugh and C. H. Pugh, Limited, 
Manchester. 

14,615. THrEap Guipes of Macuines for Sprsninc 
Cortor, J. V. Pugh and C. H. Pugh, Limited, Man- 
chester. 

14,616. ApsusTaBLE SHarts for Rotiers, H. F. Valters, 
Great Grimsby. 

14,617. Sarety Ripinc Hasit Sxret, C. H. Hart, 

mdon. 

— Orisa Davics, J. Wilson, J. M. Collins, and 


. F. Biggar, OW. 
14,619. Gas and O1L Enoings, W. Rowbotham, Bir- 


ming’ ° 

14,620. Compre Macuines, J. W. Nasmith, Man- 
chester. 

14,621. JeweLLers’ Mgasurinc Device, W. G. Griffith, 
Birmingham. 

14,622. Screw Storrer for Borries, J. Forshaw, jun., 


iverpool. 
14,623. Guarp for Parntinc Macurng, J. 8. Howden, 
iverpool, 
14,624. Rine-spinwina Frames, F. Lowe and F. B. 
Pratt, Manchester. 


. 14,625. Rotters for Scournine Fasrics, A. Livesey, 


Manchester. 

14,626. Hawkrine Macuongs for Dye Vats, A. Livesey, 
Manchester. 

14,627. Junctions for Sswers, W. B. Hill, South- 
ampton. 

14,628. TRAVELLERS for Rive Sprvnino, J. W. Cook, 
Manchester. 

m=" De.ivery Vans, G. Leadley and W. Steel, 

ull, 

14,630. Ick-FrEEzING Tanks, L. Sterne. Glasgow. 

14,631. Courtine Lisks for Cuatns, T. R, Robertson, 
Liverpool. 





paces. ome of Guazina Cotiars, W. J. J. Lockyer, 

risto 

14,633. Protonomne the Wear of Boors, H. Brecknell, 
Bristol. 


14,6384. AppLIQuE Macuine Knives, W. Bowden, Man- 
chester. 

14,635. VARIABLE VeLocity Ratio Gxar, W. Lioyd, 
Barrow-in-Furness, 

14,636. AppLyinc Powpgrs to CARDBOARD, W. B. 
Silverlock, London. 

14,637. WareR-cLoset SaniTaRy Prorection, J. van T. 
Daniels, London. 

14,638. APPARATUS for PROPELLING VgssKLs, A. Rigg, 
London. 

14,689. Screws, D. Jacobs, London, 

14,640. Formine Concrete Wats, A, Uhrmacher, 
Hamburg, Germany. 

14,641. Crean Corrers, W. Derichsweiler, Dresden, 

ermany. 

14,642. Pamytina Press, J. Horn and H. Schneider, 
Dresden, Germany. 

14,643. Bows and Necxtigs, W. G. Holt, Bir- 
mingham. 

14,644. Portro.ios, F, A. Schmidt, Tunbridge Wells. 

14,645, Maxine [Ron and Sraez, J. B. de Alzugaray, 
London. 

14,646. Furnace fur Meutino Mera, A. H. Oakley, 
London. 


14,647. Grarrine Compounp, W. Herring, London, 
14,648. HorsgsHog ArtracuMent, F. N. Harmer, 
London. 


14,649. Fapric for Lintne Tires, BE. W. Swann, 
London. 

14,650. Device for Rott Frias, W. Scheffer, London. 

14,651. Mannotg Covers, J. E. Murch.—(/. Nelson, 


Mexico.) 

a Stanp for Moron Cyotzs, T. C. Cordock, 

ndon. 

14,653. Eea Cops, W. Matthews, London. 

14,654. Convertina Fort. Eneray into E.ecrric 
Enereoy, H. Jone, London. 

14,655, HNERATIVE VoLTaic CxrLis, H. Jone, 
London. 

iy pa Cet, Heatine Apparatus, H. Jone, 


on, 

14,657. Lirts, C. Lang, London. 

14,658. Coat TRaNsrgRRING Apparatus, W. R. Lake. 
—-(F. F. Raymond, United States.) 

14,659. Apparatus for CLEANING BaRRgLS, M. Trolin, 


mdon. 
14,660. Maxine Rerractory Bricks, J. T. Curry, 


ndon. 
14,661. VARIABLE-SPEED GgaR, W. H. Newman, 
ndon, 

14,662. Livoryps Macurngs, P. T. Dodge, London. 

14,663, Oxy-HypRoGEN ComBUSTION APPARATUS, The 
International Oxy-Generator Syndicate, Limited, 
and A. Rosenberg, London. 

14,664. Om Lamps, E. Jones, London. 

14,665. VentrLatina CoLuans for Sewers, R. Ames, 
London. 

14,666. Typz-writine Macuines, E. A. P. Viehl, 
London. 

14,667. Ccutrca Mecwanism for Cycigs, A. Smart, 


mdon. 

14,668. Bet and Puttgy Gearino, F. Brittain, 
ndon. 

14,669. Fans, J. S Beeman, London, 

14,670. Leap Press, E. Geoffroy and P. Delore, 
mdon. 

14,671. ELecrric Ssot-ririna Apparatus, R. C. W. 

Wood and G. Clifton, London. 
14,672. Provectites, H. Platz, London, 
14,673. Topacco Da-nicoTinisine Apparatus, A, Falk, 


ndon. 

14,674. Water Batt Pommats, F. V. Wynn and H. W. 
Southall, Birmingham. 

14,675. MeTatiic Box, W. R. Dodd, London. 

14,676. Maxine Actps, J. Y. Johnson.—({The Badiache 
Anilin and Soda Fabrik, Germany.) 

14,677. Postcarp, E. Euerby, Birmingham. 

14,678. CrgaRiInG Srrests of Rerossz, E. Swan.—( IV. 
B. Chettell and J. Holloway, New South Weles.) 

— MaInTaINino the Sua pgof Biousss, C. B. Weeks, 

ndon. 

14,680. Pgrpgtuat Catenpar, F. Bédu, London. 

14,681. Apparatus for Heating Liquins, G. Plowright, 
Liverpool. 

14,682. Guy Stonta, W. E. Corrigall, London. 

14,683. Mou.pine Box, F. W. Shaw and J. W. Phillips, 

mdon. 

14,684. AUTOMATIC Weicuine Macuring, J. F. Clarke, 

iverpvuol, 

14,685. Metauiic Packinoa, A.L. Cole, London, 

14,686. ANTI-FRICTION Devices, G. N. Toms, W. H. 
Field, and J. F. Whelan, London. 

14,687. Suips, F. Lowenstein, London. 

14,688. IontTIon Mgcuanism for ExpLoston ENoinxs, 
A. Winton, London. 

14,689. LIGHT-REFLECTING Mans for Lamps, J. Reid, 

ndon. 

14,690. Suprortine Frames, E. A. Conyers, London. 

14,691. CLocK-CONTROLLED Mgcuanism, G. T. Weedon 
and C. T. Innes-Baillie, London. 

14,692. Siortinc, &c, Macuinges, T. 8. Forster, 
London. 

14,693. Loom for Makine Bgapwork Be ts, J. H. B. 

wson, London. 

14,694. Bracg.ets, E. C. L. Close, London. 

14,695. Weichine Macutygs, G. Kley, London. 

14,696. Hay-Ractna or Sweerinc Apparatus, T. I. 
Mugleston, London. 

14,697. mEs for DyYNAMO-ELECTRIC MACHINES, 
Siemens Bros, and Co,—(Siemens and Halske Aktien 
Gesellachaft, Germany.) 

14,698. Kmytess Mecnuanism for Watcues, A. Morat, 


London. 
14,699. Potato Harvesters, W. Minte, London. 
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14,700. AttracnMENT for SuspgnpInc Mapa, G. W. 
Bacon and T. Best, London. 
14,701. AtR-PRESSURE Ecxvator, F. L. Grant, Rothes, 
Morayshire. 
14,702. ee HorizonTaL Spaces, R. C. Sayer, 
rist 


stol. 
14,708. Cover for Tramcars, &c, E. H. Jeyes, 
Leicester. 
14,704. Betts, F. H. Farrer and C. Marston, Bir- 


ming! e 

14,705. Stups, T. Morton, Birmingham. 

14,706. CrutcHes and Covup.ines, F. Wigglesworth, 
Bradford. 


— BorrLe-wWasHING Macuinery, J. R. Lofthouse, 
t 


oO lo 

14,708. CirutcnH for Drivine Huss, H. Kesterton, 
Birmingham. 

14,709. Hanpies for Corrins, C. H. Parsons, Bir- 
mingham. 

14,710. Bracetet Fastenines, 8. J. Smith and E. 
Lilley, Birmingham. 

14,711. ComBustion of Fvxt in Forwaczs, W. L. White, 


Hull, 

14,712. Gas Burners for Heatinc, J. Lawton, 
Manchester. 

14,713. Cotumns, J. Turton, Manchester. 

14,714. ArracuMENntT for Cuxtivators, J. Scoular, 
Glasgow. 

14,715. Fittine Liquips into Borrigs, R. McArthur, 

OW. 


14,716. Macutxes for Printina SHoP Counter CHEcK- 
pe “le ig Waite and Waite and Saville, Limited, 


14,717. Two-seEepLe Srewina Macuines, W. Fair- 
weather. —(The Singer Manufacturing Company, 
United States.) 

14,718. ScatreRme Gray, D. Robertson and A. Main, 
Glasgow. 

14,719. Vatves, P. Marshall, Liverpool. 

14,720, Paper, E. M. Horsburgh, Edinburgh. 

14,721. Horpgrs for Evectric Lamps, C. H, Jones, 


Liverpool. 
14,722. Game, J. C. Ferguson, Carlisle, 





14,723. Corron Gins, W. O. Fairweather.—(L. L. Foss, 
United States.) 

14,724. Bett Drivina, H. F. Keep.—(W. Lambon and 
T. Arnold, Orange River Colony.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


716,538, Srgam Suove. on ExcavaTina Macuinr, 
C. M. Harrison, Napoleon, Vhio.— Filed March 271), 
1902, 

Claim.—In an excavating apparatus the combination 
of a main boom having a bracket extending below and 


(715.538) 





forward therefrom, a dary boom ted to 
reciprocate upon an ‘axle’ in said bracket, a shov 
pivotally connected with the secondary boom anid 
means for operating shovel and boom. 


716,970. Rotary Exomes, BE. H. Werner, Somers:i, 
Pa.—Filid May 26th, 1902. 

Claim.—The combination of an elongated cylinder cr 

casing, and a piston fitted to turn therein, said piston 





being formed of a plurality of heads joined together 
and adapted by the relative movement of said heads 
to follow the internal contour of the cylinder or 
casing. 
717,053. Cuarcine or Discuarcino Crane, C, L. 
Taylor, Alliance, Ohio.— Filed July 8th, 1902. 
Claim.—(1) In a charging crane, the combination 
with a travelling bridge, a travelling trolley thereon, 
and a truck-carrying frame depending from the 
trolley, the said frame comprising two separated side 
frames, each of which is provided on its front face 
near its lower end with a trackway, and on its rear 
face with a track, the latter being in a plane above 
the track on the front faces, of a truck located between 
said side frames and having wheels resting on said 


























tracks, means for moving said truck vertically. a 
charging-bar carried by said truck, and means on the 
charging-bar for grasping an ingot. (2) In a charging 
crane, the combination with a travelling bridge, a 
travelling trolley thereon, and a truck-carrying frame 
depending from the trolley and provided with track- 
ways on its front and rear faces, the trackways on the 
front face terminating at their upper ends in curved 
stops, and the trackways on the rear face being ina 

lane above the front trackway and provided at their 
ower ends with curved stops for the rear wheels, 
means for moving said truck vertically, a charging-bar 
carried by said truck and means on the charging-bar 
for grasping an ingot. 


717,204. Venicie West, C. W. Hunt, West New Brigh- 
ton, N.Y.--Filed October 1st, 1902. 

Claim.—(1) The combination with a wheel having a 
rim with inclined faces and a comparatively hard or 
inelastic tire, of a cushion interposed between the 
wheel rim and the tire, said cushion consisting of 
opposing parts of elastic or semi-elastic material co- 
operating with the inclined faces of the wheel rim, 
and means to hold said opposing parts towards each 


other, substantially as shown and described. (2) The 
combination with a wheel having a rim with inclined 
faces and a comparatively hard or inelastic tire, of a 
cushion in’ d between the wheel rim and the 
tire, said cushion consisting of opposing parts of elastic 
or semi-elastic material co-operating with the inclined 
faces uf the wheel rim, and rods ed through the 
opposing parts to hold them toward euch other, syh- 
stantialy as shown and described. 
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CYLINDER OIL AND CYLINDER LUBRICA- 
TION. 
By Henry M. WELLS, 
No. L 


“ NaruRE made crude oil and that’s all there’s to it,” 
said an experienced oil refiner tome ; by which he meant 
it to be understood that one can get out of crude oil only 
what Nature put into it. This being so, it is to the 
advantage of the oilman to know what products can be 
got out of it, the way to get the best out of it, and the 
uses to which the products he is interested in are best 
adapted. The best way to apply or use them does not 
concern us at the moment. The present article deals 
with cylinder oil for steam engines. 

Given the working conditions of a steam engine, how 
shall we find the best cylinder oil for it? In answering 
that question correctly lies the crux of cylinder lubrica- 
tion. To obtain its answer I specially addressed myself 
gome years ago. The end is not yet. In the first place, 
while Nature made crude oil, she made it most curious, 
complex, and various. So curious, that scarce two 
authorities agree as to the process employed by Nature 
in the making; so complex, that no one has yet 
fathomed the mysteries of its composition. So various 
that an oil from one part of the United States differs 
from that found in an adjacent State to such an 
extent that a million years longer in the making has 
been allowed by authorities to account for the difference. 
These oils differ from Californian, which again differ from 
Texas oils, and from oils found in South America. 
Again, all the oils found in America are distinct from 
oils found in Germany, Galicia, Roumania, and Russia, 
which again differ from one another, each having its own 
peculiarities. They, again, are all different from oils 
found in Burmah, the East Indies, and Japan, which also 
show great differences one from another. In fact, crude 
oils may be said to have distinct nationalities of their 
own and to vary like the dialects. 

Some crude oils yield a good cylinder oil, some yield 
bad, others indifferent, others none. Some yield wax, 
others none. Nearly all yield volatile and burning oils, 
but of different qualities; still, not so different in their 
physical features as in that of their lubricating oils. 
Some crude oils are good machine oils in their natural 
state; some are even said to be good cylinder oils as 
delivered by Nature and “settled.” These be rare and 
valuable, and are generally sold for local consumption. 
Most crude oils require considerable treatment before 
being fit for cylinder lubrication. The coarser the 
crude oil the more intractable and difficult it is to bring 
up to a satisfactory product. The old adage, “A silk 
purse can’t be made out of a sow’s ear,” applies to oil 
refining as aptly as to anything in the arts and manu- 
factures. We cannot get out of the crude oil what 
Nature did not put in; hence a first-rate cylinder oil 
cannot be made from an inferior crude oil, Lut a bad 
product can easily be made from a good crude oil by 
careless or inexperienced handling. 

The origin of crude oil concerns savants, not us. What- 
ever their theories may be, the oil is in the earth as it is, 
and must be taken as found. The finding of it also only 
concerns experts. Well-sinking is quite a distinct branch. 
The production another branch. The marketing of crude 
oil is also a line of its own quite outside the oil manufac- 
turers. Each line is a specialised branch of its own, and 
outsiders venturing into it generally get “ bitten.” There 
being so many varieties of crude oil—probably as many 
as there are days in the year—yielding good, bad, or 
indifferent cylinder oils, it follows that the kind of crude 
oil isa point well worth attention from the “ oilman,” 
but this does not concern the consumer, or, say, the 
engineer directly. 

The manufacture and refining of the oil do concern 
the engineer indirectly, the oilman directly and greatly ; 
for on the proper handling and treatment of the crude 
oil very much depends, as premised above, and as further 
onshown. Information on the manufacture and treat- 
ment of cylinder oil being very vague and difficult to 
find, a general outline of the process may not be out of 
place here. This information has been gained at first 
hand on the spot in different countries; but I by no 
means pose as an expert, arid again state that it is simply 
a general outline of the method as employed in at least 
six places visited. 

Briefly the process is this:—The crude oil, after 
settling, is pumped into a still which may hold from 100 
to 500 barrels of oil. This still is heated internally by 
steam and externally by a direct fire of coal, gas, or oil. 
In this still the lighter fractions, the benzines and burn- 
ing oils, are taken off and run into their respective com- 
partments for further treatment. The residue is pumped 
into another still, sometimes of the same, sometimes of 
a different shape, in which the heavier distillates, such as 
represent spindle and machinery oils, are taken off; the 
heat is increased and continued until all the necessary 
non-cylinder oil contents are evolved, and the required 
fire test of the residue is reached. This oil is pumped 
out and allowed to settle, and is “steam refined cylinder 
oil”—dark and cheap. To produce a good article the 
right crude oil must be used, a certain heat must be 
maintained, and a certain amount of steam let in at a 
certain pressure and temperature fora certain time. The 
result is a good average cylinder oi] at normal cost,as the 
distillates and the wax obtained bear their quota towards 
the cost of the first obtained or lowest grades. Hence 
the lowest grades are cheap. But if a higher grade be 
required then the expense begins, for the temperature 
must be greatly increased. The gravity and flash point 
are increased at the same time by a process called 
“reducing,” which requires great care to prevent the oil 
from “cracking” into its several constituents, from 
throwing down tar, kc. The resultant oil is much less in 
Proportion to the original oil, and takes much longer to 
make than the lowest grades, and the distillates are not 
80 valuable as the earlier ones. Only certain crude oils 





will make high fire test oils. Some crude oils, if heated 
above the normal stil] temperature, become tarry and 
cokey at once. 
From a suitable crude oil, average runs and time 
required may be as follows :— 
Ordinary cylinder oils, 15 per cent. of the crude, 24 hours. 


High flash ” ” 8 ” ” 3 ” 
Highest flash ,, 1 2-5, 48 to 60 hrs. 


Or proportionately longer, according to the size of the still. 

It will be seen that there is a limit in flash point above 
which it is at present impracticable and too costly to go; 
moreover, the higher the required flash point the greater 
the tendency to develop tar or coke in the still, even with 
the use of superheated steam. And anticipating a little, 
the same tendency may possibly be shown by the oil in a 
steam engine. Hence I doubt whether extreme flash 
points are advisable for high temperatures in all cases. 

The oil is black or dark as it comes from the still what- 
ever crude oil be used. The cheaper grades are settled 
only and barrelled right away for market. The better 
grades are strained, then put through a filter to extract 
the water and other foreign matter, and allowed to settle. 
If properly treated throughout, they are ready for use as 
dark cylinder oils, price according to crude oil, and 
treatment, and flash point, &c. They are all steam 
refined. 

If wanted pale, the oil must be filtered at once, which 
is done through bone black, and not charcoal filtered, 
as is generally supposed and specified. I was repeatedly 
told that charcoal filtering was out of date. Nor does 
filtering the oil make it limpid, as generally supposed. 
On the contrary, it has a tendency to thicken it, and 
slightly decreases the flash and viscosity. Yet the finest 
grades of pale cylinder oil are limpid, have good flash 
point and viscosity ; still, they are filtered and re-filtered. 
How comes this anomaly? It all depends upon the 
crude oil and the proper handling and treatment by 
taking out the wax, which gives it a “ good full body ” 
prior to filtering. It is only certain crudes which repay 
the trouble, time, and care involved in making a high 
grade pale limpid cylinder oil. Strange to say, nearly all 
good cylinder oil crudes contain paraffin wax, hence the 
cheaper grades of pale oils are all stiffish. Whether a 
small percentage of wax be decidedly inimical to good 
lubrication is a question not yet threshed out. So long 
as an oil is wanted limpid and to feed easily, the wax 
must either be extracted, or its presence disguised by 
thinning down, and so long as wax fetches a good price 
as much as possible at a reasonable cost will be 
extracted. 

The above statement is but a rough outline of the 
process used where the crude oil yields a cylinder oil as 
a residue. There are, of course, details peculiar to each 
refinery, and possibly to each crude, and no doubt 
processes which are more or less trade secrets. 

The cylinder oils obtained from European crude oils 
are mostly distillates, and are of necessity treated 
somewhat differently ; but for our purpose the preceding 
outlines may be taken as sufficient and correct in the 
main, with the above qualifications. There is room for 
individual ideas to be worked out. Many cylinder oils 
are compounded, and for some engines this is considered 
advisable. The compounding ingredients entirely depend 
upon the experience of the oilman, and possibly no two 
use the same ingredients or the same proportions. As 
far as can be learned there is no definite system laid 
down—much depends upon the construction of the 
engine, and more at present depends upon rule of thumb. 
Several authorities of long practical experience in engine 
running have cited cases to me where engines would not 
work at all with any pure hydro-carbon oil, but are doing 
good work on compound oils. 

Now, suppose an engineer has a fair-sized power- 
house, or several power-houses, to run with different 
types of engines, working under different condi- 
tions as to steam pressure, saturated and superheated 
steam, condensing and non-condensing, lubricators 
and systems of lubrication—a not unusual case— 
he generally wants the best oil for the work, 7.e., the 
oil which costs least per unit of power. A common 
procedure is to invite tenders to a certain specification, 
some of which are woefully vague. The following is 
rather above the average in its details :— 

“A pure hydro-carbon oil, steam-refined and charcoal 
filtered, and of a good full body, with a specific gravity of 
‘900—at what temperature is not always stated. Flash 
point not less than 500 deg. Fah.—whether open or 
closed is not always stated. Viscosity at 60 deg. Fah., 
say, 500. Viscosity at 150 deg. Fah., say, 100.” Some- 
times a standard is not given; at other times vis- 
cosity on the consumer’s apparatus, which is not open 
to the oilman, is given. In other cases a standard may be 
given either on Redwood’s viscometer or, say, Rape at 
60 deg. = 200. Or possibly it says: “The viscosity at 
100 deg. Fah. to be clearly stated. The oil must be free 
from acid, wax, fatty matter and light hydro-carbons. 
Evaporation at 350 deg. Fah. for two hours not to exceed 
0:5 per cent., and no change in the oil to be apparent 
after twenty hours’ exposure.” 

This specification may be sent to a dozen firms. 
Wanted, an oil to conform to these tests, to satisfy 
at least a dozen conditions unknown to anyone out- 
side the engine-room, and to them only in part. The 
oilman is strictly forbidden to enter the power- 
house under heavy pains and penalties, and, though 
proverbially unmechanical, is supposed to know 
from the specification by intuition, or Heaven only knows 
how, exactly what is wanted. But on reading the 
specification over carefully, he takes heart, for he has 
several cylinder oils, both pale and dark, which practi- 
cally meet it. 

The results are :—No.1: Offers by return of post from a 
dozen firms for a dozen oils from 1s. 6d. to 4s. 6d. per 
gallon, all conforming to the specification. No.2: Con- 
fusion in the minds of the committee, the chemist and 
the engineer, especially in those of the committee, who 
want the cheapest oil, and do not see why an oil at 1s. 6d. 





should not do as well as an oil-at 3s. 6d., for both come 
up to specification. No. 3: Trials for survival of the 
fittest. 

The various oils are tested by the chemist, who is an 
experienced analyst, and pronounces that the twelve 
conform to the tests, but three are somewhat weak on 
other points, overlooked in the specification. Curiously 
enough, out of the nine oils passed, some of the cheaper 
ones give higher physical tests than the dearer ones, and 
are accordingly tried first. After much trouble and 
worry on the part of the engineer, he probably finds that 
not one suits all his engines perfectly, but two out of the 
nine appear to work well on most of the engines, or give 
good results; but one lasts much longer than the other. 
Of the nine, one fouled the lubricator; another did not 
keep the valves quiet—caused them to chatter or grind ; 
another left the cylinder dry; another injured the pack- 
ing; one blackened the piston and valve rods; while, 
possibly, two would not separate out from the exhaust, 
went through the condensers and, perhaps, into the 
boilers, a very undesirable place for them to be found. 

Out of twelve oils not one suits all the engines per- 
fectly ; yet nine are fully up to specification—the most 
exceed it. Why then do not they all give the same 
results in actual work ? 

Just glance at the specification again. It will be seen 
that not one test refers directly or indirectly to friction 
or friction-reducing qualities. Not one refers directly or 
indirectly to steam. Not one refers in any way to 
friction-reducing properties under steam. Yet that is 
what is wanted—oil with the best friction-reducing 
properties for steam engines under various conditions. 
Superheated steam has not yet been touched upon. But 
suppose one engine be working with superheated steam ; 
probably a higher flash point and greater viscosity would 
be specified, but the result might not have been very 
different. Why? Because, in my opinion, which I give 
from considerable experience, yet with all respect to 
those who adopt this specification method, these physical 
tests are but imperfect guides—they merely touch the 
outskirts of cylinder lubrication. 








THE AUTOMOBILE CONGRESS IN FARIS. 
No. IL.* 


Tue section devoted to “Electrical Vehicles” was 
presided over by M. Hospitalier. Some of the reports 
were interesting, but it cannot be said that they pointed 
to any noteworthy advance in this department of road 
locomotion, and the discussion showed that electrical 
engineers are still waiting for something to “turn up” 
which will place the electric vehicle in the position it was 
expected to occupy some years ago. Still, some advance 
has been made, and this was the burden of the report of 
M. Lavezzari, who dealt with the progress of lead 
accumulators during the past three years. At the first 
congress the question was raised whether it was 
preferable to employ heavy and rapid-charging accumu- 
lators or light batteries, preference at that time being 
given to the latter on the plea that their use would be 
facilitated by the establishment of numerous re-charging 
stations all over the country and also by the replacing of 
plates at low cost. M. Lavezzari admits that this 
question has not been solved, simply because the 
carriage builders have not, in designing their vehicles, 
provided sufficient space for large batteries, and thus the 
so-called “light” accumulators are now-a-days the only 
ones employed. Taking the average results in actual 
working over a long period, M. Lavezzari finds that the 
average weight of lead accumulators per kilowatt-hour is 
55°83 kilos., as compared with 65 kilos. which represented 
the minimum in 1900; so that during the past three 
years the weight of the batteries has been reduced by 14 
per cent. This is calculated at a discharge rate of 
40 ampéres, but if the rate is reduced by one-half, the 
capacity of the battery increases, and under these con- 
ditions the weight is not more than 47 kilos. per kilowatt- 
hour. The durability of the batteries has also been largely 
increased. In 1900, with batteries forming 30 per cent. 
of the total weight of private carriages and 35 per cent. 
of cabs and other vehicles, thus representing a weight of 
65 kilos. per kilowatt-hour, the lead accumulators were 
capable of supporting seventy discharges. The average 
is now one hundred discharges, though, of course, it 
differs a great deal according to the type of battery and 
the conditions under which the vehicles run. As regards 
the upkeep of a battery, two of the Paris electrical 
carriage companies give the same figure of 4°50f. a day, 
but the author of the paper thinks that this is rather 
below the mark; nevertheless, as the result of a very 
long experience, he is of the opinion that the expense 
does not exceed 5f. to 5°20f. a day per battery under the 
most unfavourable conditions. Of course, it is under- 
stood that the accumulators receive proper attention. 
M. Lavezzari indicates the progress made without being 
able to say exactly in what way it has been brought 
about. There has been no change in the accumulators 
themselves. The manufacture of the plates has been 
improved, and this may account for a good deal, and 
probably the increased skill and experience of manufac- 
turers are responsible for the higher capacity. The 
mechanical production of plates is the great hope of the 
future. They can now be produced so cheaply that the 
cost of replacing plates is a small matter, and the time 
will come when, by a still further considerable reduction 
in cost, the upkeep of batteries will be so low as to allow 
of the electrical vehicle competing successfully with the 
petrol car. A very long report upon “ Electric Couples” 
was presented by M. Georges Rosset, who remarked 
incidentally that he had discovered a new method of 
preparing oxide of Jead which enormously increased the 
capacity of the accumulator. No information was given 
about this discovery, and the Congress could only hope 
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that the new battery would eventually materialise. Herr 
Pollak made some humorous remarks about the refrac- 
tory character of lead. They had tried every possible 
means, by pressing and rolling it and using alloys, to 
overcome its drawbacks, but had failed to get satisfac- 
tory results. 

Other papers on electric motors, combinators, trans- 
missions in electric cars, transformers, &c., described the 
various systems in use, and offered little of special 
interest, but the reports of M. G. Lumet on the Kriéger 
“ mixed ” car and of Herr Lohner, of Vienna, on “ Petrol- 
Electric Vehicles,” were of great importance at a time 
when so much attention. is being given to this principle 
of vehicle propulsion. The Kriéger car is the one which 
was run experimentally last year in the Minister of 
Agriculture’s Circuit du Nord. It is propelled by motors 
gearing on the two front wheels, as is usual in the Kriéger 
cars, and the battery is kept charged by a generator 
driven by a 43 horse-power De Dion petrol motor. The 
Lohner-Porsche system of petrol-electric car is too well 
known to need description, but Herr Lohner states that 
in his new vehicle he has adapted an electrical regulator, 
which greatly simplifies the driving of the vehicle. By 
this device the total effort in watts is always the same, 
and the petrol engine does not run beyond its maximum 
motor couple. The total weight of the electrical trans- 
mission, including the generating dynamo and the two 
electric motors and front driving wheels does not exceed 
310 kilos. Herr Lohner is very eloquent upon the 
advantages of electrical transmissions, and urges upon 
the Congress to create a special class of petrol-electric 
vehicles, which will be recognised internationally, and 
also set apart a special section for these carriages at the 
automobile exhibitions. In the discussion that followed 
M. Hospitalier expressed the opinion that electrical 
transmissions deserved more attention than had been 
given to them in the past. It was pointed out by some 
members that the Lohner car gave its highest efficiency 
when running at 60 kiloms. an hour. It was therefore 
essentially a fast car, and, presumably, would not be 
economical at low speeds. Herr Pollak remarked that it 
was not advisable to have heavy masses on the wheels of 
vehicles travelling at high speeds. If they looked at the 
Lohner car they would see that the front wheels, with 
their electric motors, jumped terribly. It was better to 


put all the weight in the middle of the automobiie and 
make the wheels as light as possible. M. Bol'e ale: 
stated that the jumping of heavy wheels caused !: 1 to 


absorb a great deal of power. On the other hand, 1t was 
urged by some members that the weight of the wheels 
was immaterial, since there was no better suspension 
than the pneumatic tire, and this was supported by the 
long experience of the Kriéger car; but, on the whole, 
the Congress rallied to the opinion that heavy motor 
wheels meant a loss of power through jolting, and should 
be avoided as much as possible. 

The third section, under the presidency of M. 
Delaunay-Belleville, was given up to a considera- 
tion of transmissions and frames, when the proceedings 
were opened by the report of M.F. Drouin upon the 
respective advantages of the chain and universal-jointed 
shaft. The author contented himself with summarising 
the merits and drawbacks of each system, and was 
unable to conclude in favour of one or the other, though 
he thought that with the employment of the pneumatic 
tire the cardan shaft would tend to entirely replace the 
chain. The latter had the advantage of simplicity and 
ease of repair, as well as a facility for altering the gear. 
On the other hand, it required frequent attention and 
caused a number of little inconveniences. The cardan 
shaft is well enclosed and requires no attention; but in 
case of breakage there is no remedy but to send the car 
back to the works for repair. There were no data as 
to the relative efficiency of the two systems; but, 
judging from the way in which they behaved in the 
trials, he could only conclude that there was not much to 
choose between them. M. Max Richard said that an 
objection had been raised-against the cardan on account 
of the weight of the axle, and it was argued that as the 
axle should be as light as possible on a fast car, there was 
a limit beyond which the cardan could not be used with 
advantage. He thought that this was a mistake. So long 
as there was an elastic suspension between the wheel and 
the road, he thought that the weight of the axle had no 
importance at all. The transmission running in an oil 
bath was always likely to give better results than an 
unprotected chain. M. Bollée could not agree with 
M. Richard as to the weight of the axle. He thought it 
played an important part in the running of the car. 
Directly the driving wheels struck an obstacle the heavy 
axle jumped and the loss of power was considerable. 
M. Richard replied that in France the roads were 
relatively flat and level. The weight of the axle was 
actually. a means of avoiding undue wear of the tires, 
because the inertia of the heavy axle prevented the 
wheels from leaving the road. M. Forestier thought that 
the principal matter to be considered was the solidity of 
the differential. M. Richard said that in the past three 
years he had turned out 1500 cars with cardan shafts, 
and he did not know of a single instance of trouble with 
the differential. M. Forestier objected that, as expert to 
the Tribunals, he had to report on a number of cases 
where accidents had been due to the breaking of teeth of 
the differentials. In the opinion of M. Arnaux the chain 
had the advantage of giving a certain elasticity through 
slackness. In order to utilise this quality to the best 
advantage, he thought it might be advisable to place the 
chain between the engine and the primary shaft. 
M. Bollée said that as the revolving axle was subjected to 
all sorts of strains, it could not last so long as the fixed 
axle. If he employed the cardan at all, he would use two 
shafts with a fixed axle, as was the case with the 
Amédée Bollée vehicle some years ago. The discussion 
threw little new light upon the chain versus shaft con- 
troversy, but it is evident that if the universal jointed 
shaft is coming into so much vogue, it is not justified by 
any decided superiority over the chain. It is neater and 





more mechanical, but the Congress did not have much 
faith in its durability. 

Professor Hele Shaw made a communication upon his 
new clutch and reversing gear, which was listened to 
with a great deal of interest. The conditions for a satis- 
factory clutch are, he said, that it shall have sufficient 
gripping power, and not slip unless required; that it 
shall not be too sudden or violent in its action, and that 
the heat generated in its slipping shall be conveyed away 
so as not to injure the clutch. It is not easy to fulfil 
these conditions, owing to the difficulty of getting suffi- 
cient gripping power with the use of a lubricant or liquid 
for conveying away the heat, but Professor Hele Shaw 
has done so in a very simple and efficient manner. If, 
he says, we stamp or press a number of plates with 
identical circumferential corrugations, it is seen on geo- 
metrical principles that, although they will touch each 
other on the inclined surfaces, they cannot touch each 
other elsewhere. Hence it is possible by alternatively 
connecting plates of such a character with the motor 
and the driving shaft, and drilling suitable holes in. the 
inclined surfaces, to have a free circulation of liquid, 
and the heat generated can be conveyed away after the 
manner of the ordinary radiator or cooler. These plates 
are connected with the motor and the shaft by a 
number of notches, the outer ones in the box attached 
to the motor and the inner ones on a hub attached 
to the gear-box. These notches correspond with 
those on the plates. A singular thing about this 
clutch is its extraordinary gripping power. A small 
clutch with plates only 10cm. in diameter will easily 
transmit 20 horse-power. An explanation of this is that 
the gripping power is not merely the result of friction of 
the metallic contact, but is due to the want of concen- 
tricity in the plates which allows of their yielding or 
deforming one upon another. This may be compared 
with the action of returning a cap lid on a circular tin 
box; if the lid and the box are not truly circular they 
form a resistance which makes a tight fit. The perfectly 
smooth nature of the slipping action of the clutch is 
proved by the fact that it is being used successfully as a 
dynamometer, and it has also been adapted for a reversing 
motion to the King’s yacht. 








THE THEORY AND PRACTICE OF ARMOUR 
ATTACK. 


Since Captain Tressider brought forward his formula 
for the perforation of wrought iron it has been accepted 
in this country as the standard formula for that class of 
plate, and although wrought iron is a thing of the past, 
it still serves as a basis from which we can arrive at the 
relative values of the various kinds and thicknesses of 
steel plates. 

The formula in question is in the ordinary English 
FP oS eee 
notation ¢ v® x log 8°8410 and is very similar 
in form to those of Krupp and de Marre. It has been 
tested and found to give reliable values of ¢ for velocities 
between 1500 f.s. and 2400f.s. When, however, we come 
to modern hard-faced steel armour there is no such 
general agreement between the various competing 


formulas. 
4 
Krupp is alone in making ¢ o< v, Davis makes ¢ ov", and 


the Russian formula used by Vickers makes t o< v aT, 
3005 

The last mentioned is ¢ 7 = a v xX Tog 077" 

is frankly empirical. 

ee Livy 


a * log? 6°6900° 
is believed to be 


So probably is Davis’ #!° = 
W os 

a” * log 6°8082 
based on theoretical considerations as far as ¢ and v are 
concerned, but their validity is at least doubtful. The 
dynamical] problem involved in the punching of a hard- 
faced steel plate is an immensely difficult and compli- 
cated one, and in our present state of knowledge it is 
impossible to theorise usefully about it. We very much 
doubt whether any simple monomial formula will be 
found adequate over the whole range of ¢’s and v’s. 

Krupp’s formula gives very good results for plates of 
K.C. between 4in. and 6in. in thickness. 

At 6in. nearly all formulas agree in making the velocity 
necessary for a 6in. uncapped shot to perforate some- 
where about 2150—2200. To guard against misconcep- 
tion, we may as well state here that under the term 
perforation we include both punching and boring. Above 
6in., more especially in the case of 12in. plates attacked 
by 12in. projectiles, Vickers’ formula would appear to 
give truer values of v than Krupp’s. But the fact is 
that we have too few data to go on to speak with any 
certainty in the matter; 6in. plates are attacked with 
6in. projectiles, 9in. plates with 9-2in., and 12in. with 
12in., and we can thus make very fairly certain of one 
point on the perforation curve of each gun; but that is 
all, and until at least three points can be found on each 
curve, all formulas must be looked upon with suspicion, 
and accurate prediction is impossible. Only by pro- 
gressive experiments with different calibres of gun 
against a constant thickness of plate, and by the same 
gun against varying thicknesses of plate can this be done, 
and it is to be hoped that either the Government or some 
leading private firm, such as the Sir W. G. Armstrong, 
Whitworth and Co., or Vickers, Sons and Maxim, will 
attempt something of the sort. 

One of the most striking things about these modern hard- 
faced tough steel plates, of which the Krupp cemented is one 
of the best and best known varieties, is the way in which 
they yield when overmatched by the attacking projectile. 
In the case of wrought iron or soft steel, the plate first 
bulged at the back, then a star-shaped or three-cornered 
tear appeared, and, finally, the corners were doubled back 


Krupp’s ? = 


and the shot came through. Hard steel plates of homo- 
geneous texture usually were broken up as much as a 
tile is when a weight is dropped on it. -In the case of 
the soft material, perforation varied inversely as the 
diameter of the shot. 

In the case of racking the effect produced was propor- 
tional to the impressed energy and quite independent of d. 
However, in these modern cemented plates neither effect 
is usually produced ; the plate is neither bored, nor, as a 
rule, broken up, but a large disc, considerably greater in 
diameter than the d of the shot, is punched out of it. 
This behaviour was occasionally noticeable in compound 
plates, which, however, usually yielded by fracture. The 
disc is slightly conical in shape, and it looks as though 
the plate bent back when struck and then gave way 
circumferentially. In a few cases a piug of about the 
same diameter as the shot is punched out, and concentric 
cracks are noticeable round the central hole. Such plates 
are probably rather wanting in hardness, although the 
opposite opinion is also held that this action is associated 
with relative inferiority of projectile. 

The above remarks apply to the efiect of uncapped 
shot. With capped shot a totally different effect is 
produced. A clean round hole is made through the 
plate, and there is usually rather less surface scaling. 
This difference in effect is undoubtedly due to the fact 
that the point of the projectile is protected and 
prevented from being splintered on the hard plate face, 
thus enabling the shot to do its work properly as a 
boring tool. In many cases the shot passes unbroken 
through the plate, which is never the case with the 
uncapped projectile. 

It’ has been suggested also that the cap sets up a 
molecular vibration and weakens the plate locally, so 
that the point of the projectile has less work to doin 
getting into the plate. It is impossible at present to 
say whether this is so or not; but in any case it does 
not affect the first reason, which is quite sufficient in 
itself to account for the behaviour of the capped shot. 

We do not believe that any serious student of the 
subject attaches importance to the theory that the cap 
acts as a lubricant. 

There are, however, limits to the capabilities of the 
cap. It is unquestionable that at 30 deg. the advantage 
conferred by the cap is nil, or almost nil, while it is 
almost equally certain that there is a velocity below 
which the cap is not only useless, but worse than useless. 
In the case of the 6in. this velocity is probably some- 
where between 1600 foot-seconds and 1800 foot-seconds. 
No experimental results have been published showing 
advantage with striking velocities of less than 1800 foot- 
seconds. 

At about 1950 a 6in. capped shot fired normally will 
get through a 6in. K.C. plate, and at about 2800 it will 
get through a 12in. plate. Plotting these on logarithmic 
paper, we find that the horizontal and vertical co- 
ordinates are approximately as 1 to 2, thus indicating 
that toc v’, t being measured vertically. Continuing this 
curve until it meets Krupp’s curve for 6in. uncapped 
projectiles, we find they intersect at about 1800 foot- 
seconds, while Vickers’ curve meets it at between 1500 
and 1600 foot-seconds; theory thus confirming, or, rather, 
being confirmed, by experiments. 

Should, however, it turn out that in the case of un- 
capped projectiles ¢ oc v" where m is some power of v 


greater than -# it will not necessarily conflict with 


experimental results, as even if ¢ o< v*the cap would give 
no appreciable advantage over 1000 foot-seconds, and as 


4 | the ideal cap would varyin weight with the S.V. required, 


whereas the actual cap must necessarily be of a constant 
weight for all striking velocities, that alone would be 
sufficient to account for any discrepancy between theory 
and practice. 

Another limitation of the cap.is the fact that it can 
only give good results with a projectile which will not 
break up in or on the plate. This condition does not 
obtain except with A.P. shot. No A.P. shell has yet been 
got intact, as far as we are aware, through a plate of 
even 2 calibre, and at present, at any rate, the cap 
confers no advantage on this most important class of 
projectile. A fortiori, it is useless for pointed common 
shell. 

There are indications at present, however, that a shell 
may be designed of less capacity than the present A.P. 
shell—probably 24 to 3 per cent. as against 4 to 5 per 
cent.—which will be able to do what is required, and to 
carry its burster through a plate of its own calibre. The 
heavier shell, in particular, such as the 9°2in. and 12in., 
which, with a 3 per cent. capacity, could carry about 
11lb. and 25 1b. respectively of lyddite or other high 
explosive, would be of very great value, and would be 
suitable for employment with a cap. At an angle of 
20deg. such a 9-2in. 380 shell could take its burster 
through about Qin. of K.C. at a range of 8000 yards. 

In America, during the comparative trial of the 
Gathman and United States army gun, ashell or shot of 
2 per cent. capacity (d= 12, w=1000), containing 
20 Ib. of high explosive, was put through a 12in. Carnegie 
K.C. plate, with S.V. 1800 foot-seconds and detonated in 
rear. From the appearance of the hole, the shot was 
capped, though this was not stated. A second similar 
shell burst in the plate and cracked it badly, punching 
out a disc. It would be interesting to see if the experi- 
ment could be repeated over here. The American plate 
seems to have been rather inferior to our Krupp plates of 
equal thickness. 








A Russo-BELGIAN company formed in 1899 for the 
purpose of working the deposits of iron and coal in the Government 
of Orel is about to be wound up. The company had not advanced 
beyond the stage of erecting a few preliminary buildings. This is 
but a typical case of the haste with which undertakings have been 
founded in Russia during recent years, although, when the neces- 
sary capital was subscribed, the promoters turned their attention 
to other enterprises, and the result has been generally the same, 





that is, liquidation sooner or later. 





58 


THE ENGINEER 


JuLy 17, 1908 








THE CLYDE AND NAVAL WORK. 
No. I. 


We have already given in our issue for July 8rd a 
general account of the warship work of the lest six 
months in all the yards in the kingdom. We now give 
more detailed information about the work in hand, done, 
and proposed to be done on the Clyde. 

Of the goodly amount of naval work proposed to be 
gone on with during the present financial year—consist- 
ing of three battleships, four first-class cruisers, three 
third-class cruisers, four scouts, fifteen destroyers, and 
ten submarines—the great bulk will be given out to 
private contract, and of this the Clyde hopes to obtain a 
targe share, because the several yards in which such 
work is customarily undertaken are all at present in 
a specially favourable condition for carrying through 
contracts of the kind. Beardmore’s (late Napier’s), 
the London and Glasgow Company, and the Fairfield 
Company, all in the Govan district, are each of them 
scantily furnished with mercantile work, and are rapidly 
clearing off their naval obligations, while the same may 
also be said of the other two lower reach establishments 
where warship construction is undertaken, viz., the Clyde- 
bank firm of John Brown and Co., Limited, and that of 
Scott and Co., of Greenock. 

With the launch of the battleship Commonwealth from 
the Fairfield Yard on the 13th May—whose extremely 
rapid construction in less than ten months’ time forms a 
world’s record—the way has been made clear for the 
staffat this establishment to tackle the work which 
may, and in all likelihood will, be entrusted to the 
company under this year’s building programme. Only 
three out of the seven slips at Fairfield are now 
occupied, and only one of these with a naval ship, 
viz., the scout. Forward, one of the four vessels of 
similar type given out to contract late last year, and 
for which the Admiralty invited designs from the 
builders themselves, to fulfil certain stated conditions. 
The other berths are occupied, one with a large Orient 
Pacific liner, which is nearly plated, and the other with a 
new Union Castle liner, whose bottom framing is 
complete, and whose side frames are being hoisted into 
position. 

While the stocks are so far empty, the Fairfield tidal 
basin is more than ordinarily full, with new vessels 
in process of completion, and old ones undergoing over- 
haul and renewal. The Commonwealth is accom- 
modated under the powerful sheerlegs on the east 
side of the basin, and work on her is steadily 
progressing. The first-class cruiser Donegal, which 
was launched by the company in September last, 
could have been ready for her official trials more than a 
month ago, had not the builders decided to wait for the 
guns to be finished by the Admiralty. These are now 
in place on board in pursuance of the new regulations 
which stipulate that the contractors shall deliver vessels 
complete in all respects, and ready to take their place in 
the fleet reserve. The Donegal is now being tried in 
respect of her armament, &c., at the same time that she 
is being tried for speed. She left the builders’ dock 
on the 23rd of June to enter upon these trials, and on 
their satisfactory completion and the opening up of the 
tested machinery she will enter upon a special and final 
trial of twenty-four hours’ duration, and thence go straight 
away an accepted unit in the war fleet of the country. 
She will be the first British warship to go straight into 
the fleet reserve from a contractor's hands complete in 
every particular. Alongside the larger vessels in the 
basin are the three torpedo gunboats Jason, Circe, and 
Leda, each of which is rceiving new engines and boilers 
and a general refitting. The Jason has already success- 
fully gone through her speed trials, and will shortly leave 
Fairfield to join the fleet reserve. 

The Commonwealth, it is intended, shall be ready for 
trials before the year is out. Under the new Admiralty 
regulations she will be finished complete with armament 
on board, &c., before she is takenover. Herdisplacement, 
finished, will reach 16,350 tons, and she will draw 26ft., con- 
siderably more than she would without armament. This, 
it is anticipated, will not prove anything like a tax on the 
available depths of the upper reaches of the Clyde, given 
at least a suitable state of the tide. The navigable 
channel of the river is even now such that it is negotiated 
with all security by the ocean liner Columbia of the 
Anchor fleet, having a draught of 26ft. The Clyde 
Trustees are, of course, not relaxing their efforts to give 
increased and uniform depth, and at various points the 
work of widening and straightening the river is also pro- 
ceeding. The natural bar formed by Elderslie Rock, 
just above Renfrew, has long been a source of concern, 
and danger too, to the pilots of the river, and necessarily, 
of course, of trouble and expense to the Trustees. Fresh 
operations, however, which are now on the point of being 
begun, give promise of removing, for some years at 
least, all anxiety. Contracts have been arranged by 
which, through boring, blasting, and dredging, the width 
of the river over the rock will be 500ft. from cope to 
cope, and at the bottom 220ft. to 230ft., while the depth 
at low water will be atleast 28ft. This undertaking, it is 
hoped, will be accomplished within two years from now; 
and if, as is believed, the battleships included in the 
Jatest naval building programme are to be larger and 
heavier even than the Commonwealth, the Clyde Trust’s 
provision in view of the probability of one or more of these 
coming to the Govan firms will be found to be not by any 
means ahead of requirements. 

Of the two other Govan establishments having to do 
with naval work—both of which lie within the bounds of 
Glasgow Harbour proper—the remarks made above, as to 
berths accommodation for new vessels, also apply. In 
the case of the higher-up of these yards, however, it is 
not likely that, so far as regards cruisers and the heavier 
class of naval craft, the future will have much in store. 
Messrs. Wm. Beardmore and Co., Limited, will in about 
ten or twelve months be in the thick of transferring their 





business from their present somewhat restricted premises 
to the extensive new establishment which they are laying 
down at Dalmuir, about eight and a-half miles down the 
river. Of this important undertaking it may here be 
stated that difficulties have been encountered in the course 
of the large amount of pile-driving which has had to be 
done, but these are now overcome, and progress with the 
formation of a large tidal basin and riverside wharf is now 
more marked. This basin is to be about 1000ft. long and 
350ft. wide, with a width at entrance of 250ft., and a 
depth at low water of 28ft. A mammoth 150-ton elec- 
trical fitting-out crane of the cantilever type, and of 
German design and manufacture, will be erected on the 
west side of the basin. The massive foundations for this 
are now about complete, and erection of the crane itself 
will shortly be begun. Foundations have also been com- 
pleted for the erection of extensive engine and boiler 
works, and a start has been made by Sir William Arroll 
and Co. on this structure, which will be one of the largest 
of the kind in the kingdom. It is of steel throughout, 
and will cover an area of between 700ft. and 800ft., by 
about 380ft. in width. Work is also progressing on the 
excavations, levelling and consolidation of the area on 
which the building berths will be arranged. These will 
be so disposed relatively to the river channel that 
advantage will be taken of a bend in its course at this 
part to augment the launching run available, and it is 
understood that the Clyde Trustees, in pursuance of 
their efforts to widen and straighten the river, will cut 
away a slice from the opposite bank in the wake of 
Newshot Isle, which is the Trust’s own property. 

Meantime work is progressing in the present Beard- 
more yard on the first-class cruiser Carnarvon of the 
County class, contracted for in April of last year. She 
is completely in frame, and plated on her lower body 
almost fore and aft, and approaching the stage when the 
side and bulkhead armour and casemates will be 
bandled. The lower interior work is also well advanced. 
One other vessel—a merchant ship—is all that the 
Beardmore stocks at present hold. The first-class 
cruiser Berwick, launched by the Beardmore firm in 
September last, and engined by Humphreys, Tennant, 
and Co., of the Thames, has recently completed her official 
speed trials on the Firth of Clyde with very marked 
success. These, however, having been carried through 
without her armaments being on board, she is again 
back in Govan to receive and mount her guns and 
other fitments, as per the new Admiralty regulations, 
and fresh gun trials will be necessary. 








FAMINES AND THEIR RESULTS. 


AFTER a long series of years of scarcity and famine 
India is at length emerging from the shadow of the 
cloud of adversity which has for so long overshadowed 
her. Under Lord Curzon’s rule she has nobly met the 
unprecedented strain of the last few years, and is now 
free from her troubles, and, we may hope, entering on 
what will be a long cycle of prosperity. We do not 
propose in this short article to say anything of the 
great relief works undertaken by the Government during 
famines, but to deal briefly with the result of the efforts 
made by some native chiefs in a little-known province to 
relieve the distress of their people. We refer to 
Kathiawar, a collection of native States in a promontory 
between the north-west corner of the Bombay Presi- 
dency and Sind, and a district which had for so long 
been free from famine that it was considered to be 
outside the famine zone. 

The famine works carried out there followed the 
general lines of the policy of the Government of India in 
the selection of the class of work on which famine labour 
should be employed, in the main details of construc- 
tion, and in camp management. It was fortunate for 
the chiefs of Kathiawar that the political agent then at 
the head of the administration of the province was an 
old and tried friend, Colonel J. Muir Hunter, C.S.I., who 
had served for over thirty years in the political depart- 
ment, most of which time had been passed in Kathiawar. 
The Princes of Kathiawar had thus an able adviser at 
their right hand during a period of stress. 

The policy of the Government of India in the selection 
of the class of works on which to employ famine labour 
has varied considerably in the past. Twenty-five 
years ago irrigation works were considered the most 
promising mode of providing employment; ten years 
later road-making and railways came into favour, and 
irrigation works were discredited; now a reaction has 
taken place, and irrigation works have again, very for- 
tunately, been promoted to the first place. 

The reasons why such works originally fell into dis- 
repute are :—(1) The works were selected, not for their 
suitability for irrigation, but for their proximity to the 
centres of distress where relief was most necessary. 
(2) The estimates of the return to be expected on the 
capital expenditure were too sanguine, and disappoint- 
ment followed. (8) A sufficient allowance was not made 
for the slow development which is required for all 
irrigation schemes before they come to full fruition. The 
years which have elapsed since the famine of 1877 have 
proved that irrigation is the only hope of protecting 
famine tracts. The returns from the works then carried 
out are steadily increasing, and projects considered 
failures soon after their completion are now being recog- 
nised, not only as means of protection from famine, but 
as sources of revenue. 

With regard to road works the case is very different. 
Already famine labour has been employed to collect from 
fifteen to twenty years’ supply of repair material for the 
old roads, and more new roads have been constructed by 


this means than the country can keep in repair. The | pa 


difficulty of employing famine labour for road projects is 
obvious. A camp of, say, 5000 people, will, in a very 
short time break all the metal required for the repair of 
many miles of road for years. It is then necessary to 





move thislarge body of people a considerable distance, 
entailing great expense, due to loss by temporary 
cessation of work and transport charges. 

Although metal-breaking forms a most useful famine 
work, being unpopular, and therefore tending to keep off 
the work all except those in real need of relief, the 
stock of material now collected is so large that this 
means of employing famine labour may be considered as 
exhausted. Fortunately, irrigation works lend them- 
selves to the needs of the situation. Large earthen 
bunds for the impounding of water during the 
monsoon, which can be used for irrigating the land 
during the dry season, are eminently suited for the 
employment of great numbers of unskilled labourers. The 
works are so large that constant removal of camps is 
unnecessary; the work can be easily supervised and 
readily measured up, ensuring the receipt by each 
individual labourer of the correct wage for the amount of 
work done—a most important point in famine manage- 
ment. Another great advantage of irrigation over road 
projects is that, while lines of communication require con- 
siderable sums for annual repairs, tanks and canals can be 
maintained for very small charges for supervision and 
efficient working. 

At the same time, irrigation is always a direct 
source of profit, and ensures a certain return on the 
capital expenditure incurred in the construction of the 
works. Moreover, every acre commanded by a canal is 
protected from the effects of subsequent famines; and, 
considering that famines occur, on the average, once in 
every twenty years in India, the gradual protection of 
the land from the possibility of such visitations repre- 
sents an enormous saving during future periods of 
scarcity. 

Had the money already expended in relief been 
employed to construct large irrigation works, India 
would now be nearly immune, and a failure of rain 
would only mean an increased revenue from the supply 
of water from storage tanks. These facts were clearly 
recognised when famine visised Kathiawar, and the main 
relief works carried out were irrigation projects, as the 
province was already well provided with roads and rail- 
ways. Some illustrations of the work done are given on 
pages 59and66. The Bakhalwad tank—Fig. 1—was con- 
structed by the Chief of Jasdan. The dam is half a mile 
in length, with a depth of 98ft., and irrigates 10,000 
acres. A second tank, Rajewady, with a longer and 
lower embankment, was also built by this chief, which 
irrigates 5000 acres. Kuvadva tank, of which a view 
from below the embankment is given in Fig. 2, shows 
one of four tanks constructed by the Rajkot State, which 
was under administration during the famine, the chief 
being a minor. Figs.3and 4, page 66, represent the Chanpa 
tank under construction and full of water respectively. In 
addition to these, ten other tanks were built during the 
famine, representing the protection of 40,000 acres of 
land. 

A good beginning has been made, and there is little 
doubt but that before another cycle of famine occurs the 
States of Kathiawar will be well protected by numerous 
works, and that the effect of the late period of misfortune 
will result in both protection from future drought and the 
permanent benefit to the States. 








THE RESPONSIBILITIES OF MINERS’ 
RELIEF SOCIETIES. 


Like many other permanent relief organisations, the West 
Riding of Yorkshire Society is called upon to face the altered 
position of affairs which has sprung up since the Compensa- 
tion Act has been passed. The Board of Management has 
convened a special general meeting to be held at Barnsley on 
August 12th, to consider the report of the Committee, which 
is based upon the actuarial report of Mr. Nelson. Five years 
ago, before the Compensation Act was passed, the Society was 
in a flourishing financial position, but at the present time the 
Society is going wrong yearly to the extent of over £600, and 
this is almost entirely due to the longer period which injured 
members remain on the funds, receiving what is called 
permanent injury pay, the average increase during the five 
years being about £36 per case. Men who have been on the 
fund a considerable time seem reluctant to return to work, 
fearing having to leave it again, the difficulty, especially in 
the case of middle-aged men, being increased by the liability 
under the Compensation Act. In cases where injured men 
are on the sick club, and are receiving pay from the Society, 
coupled with the benefits received under the Compensation 
Act, it is difficult to get him to work, seeing that his income 
would in some instances be not much augmented. All these 
things have assisted in bringingabout a dangerous state of affairs 
to permanent relief societies. The Lancashire and Cheshire 
Miners’ Permanent Fund have had to make proposals to their 
members, and the Midland Counties Permanent Fund havo 
put their permanent members on half benefits, viz., 4s. per 
week, after a member has attained the age of 60. The Com- 
mittee of the West Riding Society recommend that the 
permanent disablement benefits be reduced from 8s. per week 
—full members—and 4s.—half members—to 7s. and 3s. 6d. 
respectively. Mr. Nelson, in his report, points out that there 
is an annual deficit of £245 in respect of every 10,000 
members, which means, on the present membership, that the 
Society is going wrong every year to the amount of £640, 
so that the deficit at the present time cannot be less than 
£2800. The matter is creating of a great amount of interest 
throughout the mining districts of Yorkshire, the fund, of 
which Earl Fitzwilliam is president, being one of the most 
noble institutions in the interest of the toilers in mines to be 
found in the ‘‘ broad acres.” 








AttuoucH we have all along advocated a_ loyal 
adherence to the law on the part of motor car drivers, and have no 
sympathy with persons who make the common roads dangerous to 
their average users, yet it seems the height of absurdity on the 
rt of the police to summon a person for riding a motor cycle 
with ‘‘trailer” attached at a higher speed than six miles per hour, 
as prescribed by the Light Locomotives Act. Several such cases 
have recently appeared in the papers, the latest being at York, 
where a fine of 20s, and costs was imposed. The law was Lever 
intended to restrict light traffic such as this to such low speeds, 
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Fig. 1-BAKHALWAD TANK—GENERAL VIEW OF BUND 
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LITERATURE. 


Submarine Navigation, Past and Present. By Avan H. Bur- 
GoyNE. London: Grant Richards. 2 vols., illustrated. 


THERE seems to be an epidemic of books on submarines. 
The greater part is in French, but English literature also 
is producing its crop, mostly of the “ popular” order. 
Mr. Burgoyne’s book is of this type, despite its bulk. We 
are not quite sure whether the author so regards it; here 
and there he takes himself desperately seriously, and to 
that extent mars an otherwise excellent compilation. 

Like many of his predecessors, Mr. Burgoyne cannot 
refrain from lecturing the British public for its lack of 
interest in submarines and the Admiralty for not 
embracing all inventors with affection. However, having 
discharged this broadside, Mr. Burgoyne settles down to 
business, and we get a detailed history of past efforts till 
we come to the “ Burgoyne” submarine at the end of 
Volume I. 

Just before this we encounter Mr. Lake's song of 
praise about the Lake submarine, advocating submarine 
yachting and submarines alongside the bathing machines 
at fashionable seaside resorts. Then the day tripper, 
instead of seeing the finny tribe on the slab at the 
fishmonger’s, could, at a moderate charge per hour, see 
them disporting in their native element, and for the 
melodious notes of the nigger minstrels the sweet songs 
of the mermaids might be substituted. Mr. Lake does 
not say quite as much as this, but he is so little less 
absurd that we conjure up such visions. 

From these delightful anticipations we come to the 
“ Burgoyne” submarine, which is a submersible. In 
introducing this invention—the adoption of which by the 
British Admiralty has not yet been announced—Mr. 
Burgoyne tells us that the French, in the matter of 
submarines, “ bit off more than they could chew.” Mr. 
Burgoyne bites off a 140-ton submersible, and masticates 
it with a wealth of detail that ought to ensure digestion. 
Stability is secured by horizontal rudders and by pistons 
which can suck water in one end and squirt some out at 
the other. There are three torpedo tubes “in the best 
positions for effectual service.” These, we see, are one 
in the bow and two in the stern, the latter pointing to 
the distant sea bottom at an angle of about 25 deg. It is 
these tubes that rivet our attention. Like George III. 
with the dumplings, we cannot understand how the 
torpedoes get into these tubes. From the breech of the 
after tubes to the bulkhead wall the distance (measuring 
the plan by the scale) is 11ft. The torpedo by the same 
scale is 14ft. Twist it how we will, we cannot get that 
14 to go into 11. Forward the operation has to be per- 
formed in a 44ft. space! Possibly a hole will be cut in 
th: bulkhead and some machinery temporarily removed ; 
but we believe it is a bad principle to take the motive 
power to pieces under weigh. It might lead to accidents. 

Anyhow, we are glad to see that “the safety of the 
crew is adequately provided for.” There is a specially 
designed cylinder. ‘“ When the whole of the crew has 
entered, and the door, which is, of course, water-tight, 
has been closed”—so run the author-inventor’s explicit 
directions —the cylinder will pop up to the surface to be 
picked up by the vessel that sank the buat, which, by the 
way, is armoured against gun fire in a way that, to our 
simple intelligence, suggests a strong probability of her 
floating wrong side up. But very possibly that, too, is 
“ adequately provided for.” 

In Vol. II. the first 158 pages are given over to an 
exhaustive account of the Holland boats, with verbatim 
reports of what Admiral Dewey and others said before 
a United States Commission. The next ninety pages 
or so are devoted to the theory of submarines. There 
is, of course, nothing new, but the matter is very well 
compiled here. The absurd prospectus of the Orling- 
Armstrong invention is given, but Mr. Burgoyne 
indicates by a footnote that it is somewhat “rosy ” in 
his opinion. 

The rest of the book, and the most interesting part 
of it, is a collection of other people’s views on sub- 
marines. It has been done before—it was done in the 
1901 edition of ‘‘Allthe World’s Fighting Ships.” How- 
ever, that does not detract from the interest. It is 
difficult to make out which, if any, are special contribu- 
tions and which “ extracts,’”’ but this is immaterial. The 
section is led off by someone who signs himself “ X——,”’ 
who writes a good deal about nothing in particular, and 
concludes that submarines are useful to the minor Power. 
Then comes Mr. Burgoyne himself, with alist of torpedo 
boats and a few other things. Next, again, is an ex- 
Lord of the Admiralty, Admiral Sir J. Hopkins, whose 
view is that the submarine is an improving weapon. 
Incidentally, the Admiral questions whether, in view of 
torpedo progress, we are not making our ships too big— 
putting our eggs into too few baskets. He foresees a 
time when submarines will be carried, just as second 
class torpedo boats are, by big ships. He is followed by 
Mr. Fred T. Jane, whose main contention is that 
inventors of submarines are totally unable to realise the 
war needs of the case, and who generally writes down the 
submarine as a thing of little account, because of its small 
chance of finding an enemy in war. 

The next, Rear-Admiral Eardley- Wilmot, gives perhaps 
a better article than the others. He inclines to believe 
in submersible boats, but lays down as a certainty 
that eventually it will be found quite as possible to 
protect ships against torpedoes as against guns. And 
then what value will submarines be? Admiral Bettolo 
declines to be drawn, and quotes his article in the 1901 
“All the World’s Fighting Ships’’ as his version. The 
gist of this is that submarines are humbug. 

Lieutenant Dawson’s remarks on submarines from 
‘‘ Naval Ordnance’’—his paper before the Institution of 
Mechanical Engineers—follow. As the representative of 
the Vickers-Maxim firm, Lieutenant Dawson naturally 
believes in the Holland boat. 

Major Field, of the Marines, contributes an excellent 
article, which points out the difficulties in the way of 





submarines doing much in war. “Humbug” is his 
verdict. 

There is then an “ interview’ with Colonel Cuniberti, 
who inclines to the submersible boat, but thinks torpedoes 
would be superfluous. Moral effect would do all that 
was necessary, says the Colonel. 

We are then treated to an extremely interesting article 
on some extinct type of submarines by Mr. Hamilton 
Williams, M.A., of the Britannia. The incident occurred 
in 1866, and Mr. Williams saw the business. The boat 
was designed by a German at Valparaiso for attacking 
the Spanish fleet, and went down for that purpose. It 
has not yet returned. 

From the daily Press the opinions of Messrs. Yarrow 
and Thornycroft are quoted. Both are sceptics of 
decision about submarines. Several extracts follow, 
then comes a series of short replies from various people. 
Captain D’Alton says that the fourth Nordenfelt boat of 
1888 was the best constructed before or since. M. 
Camille Pelletan either contributes or is quoted to the 
effect that he is no great believer in submarines. Then 
there are innumerable extracts from the daily newspaper 
press. Exactly how silly some of the organs of popular 
opinion can be is here laid out before us. There is the 
Sunday Times, which swallows submarines in toto, and 
demands what is the use of building battleships? The 
Daily Express thunders cut that “the nation that would 
rule the waves will have to look to submarines as the 
surest possible means of doing so.’ But both are out- 
done by the Birmingham Weekly Post, whose submarine 
can “dart through the water like a fish, which can see 
without being seen, which can aim its guns with fatal 
precision and——” But enough has been said. 

On the whole, though we have been unable to resist 
our laugh about Mr. Burgoyne’s submersible, we in no 
way condemn his book. It is a careful garnering in the 
vineyard of literature on the subject. Indeed, it is here 
excellent, so much so that we are able to forgive even 
such passages as the one that ends the book. The 
“submarine in poetry”’ is quoted, the poet being Ben 
Jonson. Commenting thereon, Mr. Burgoyne writes :— 

This early poetical reference to Van Drebbel’s invention is of 
especial interest, for it shows that even when the submarine was 
in its veriest infancy it created enough public interest to make its 
mention possible in a play, whereas to-day, when the advance of 
seience has placed a potent naval weapon in the hands of man, its 
existerce is ignored, and even where noticed the submarine boat is 
held out as an object of ridicule. 


Alas for the age in which we live! 


History of the Iron, Steel, Tin-plate, and other Trades of 
South Wales. By CHarLEes WILKINS, F.G.S. 8vo. 448 
pages. Merthyr Tydfil: J. Williams. 1903. 


Txis volume, which seems to be supplementary to an 
earlier published history of the coal trade of South 
Wales, contains a series of biographical sketches of the 
principal men who have been concerned in the develop- 
ment of the iron trade of South Wales from the days of 
the Guests and Crawshays down to the present time. 
These are arranged principally in geographical order, the 
story of each of the larger works and of the men con- 
nected with it being told independently, a plan which 
necessarily leads to some repetition. The general effect 
is that of a series of disconnected articles that have been 
reprinted without sufficient revision or re-arrangement. 
At any rate, it is only to a want of revision that we can 
attribute such remarkable statements as the existence of 
a 40-ton steam hammer at Pontypridd in 1845, that the 
first Great Western rail was rolled at Dowlais fifty years 
ago—about fifteen years after the line was opened—that 
the saving of blast furnace gas by the Parry cup and 
cone preceded the use of hot blast stoves, and that when 
Brunel was constructing the South Wales Railway no one 
dreamt of iron bridges. The evidence for the last of these 
statements is afforded by the circumstance that a wooden 
viaduct was originally adopted at Landore. Under the 
title of ‘Napoleon and Cyfartha” a curious incident is 
noticed at page 278. It is to the effect that when 
General Lefebvre Desnouettes, or, as the text gives the 
name, Lefefre Lesnouelle, was interned on parole at 
Abergavenny an excitement was created at Merthyr by 
a report that the General, having broken his parole, had 
been seen in the town, and the chief constable was 
urged to arrest him. This duty was somewhat unwill- 
ingly undertaken, and the police official was much 
relieved when it was explained that,in company with 
another officer, the General had simply come over on a 
visit to Cyfartha Ironworks, then the largest in the world, 
and would afterwards return to Abergavenny, which he 
did. “It is known that he kept somehow or another in 
touch with Napoleon at Elba, and one fine day up the 
canal from Cardiff came two barrels addressed to the 
manager of the works, which were found to contain iron 
ore from Napoleon’s retreat.’ This is considered to be 
a result of the visit of the General to where in all likeli- 
hood he acted as agent for Napoleon in trying to sell ore, 
not from Elba, but from Bilbao, where Napoleon could 
scarcely have held much mineral property in 1814. The 
position of the agent is also somewhat of a puzzle, as in 
one place he is spoken of as an exile and in others as a 
prisoner of war, which, of course, he could not have been 
during Napoleon’s reign at Elba; neither was he then in 
exile, as, having-adhered to the Bourbons in the first 
Restoration, he retained his command of the Light 
Cavalry of the Guard when its style was changed from 
Imperial to Royal, and, having joined in the general 
defection of the Army in 1815, also held it at Waterloo. 
As the incident in question must have occurred in the 
early part of 1809, Lefebvre Desnouettes having been 
taken prisoner in an attack on Sir John Moore’s rear- 
guard at Benevento on December 29th, 1808, and as he 
escaped in time to resume his command ia the campaign 
in the Danube in the summer and autumn of 1809, it 
seems more probable that the visit to the works was 
connected with some scheme for escape rather than with 
the sale of iron ore. The idea of attempting to get up 





an export trade from Spain at a time when Napoleon was 
organising a mighty effort to “drive the English Leopard 
from the Rock of Lisbon into the sea” is so intrinsically 
absurd, that the further difficulty that under the local 
laws and customs which prevailed till a much later date 
than 1809, the export of iron ore from Biscay was abso. 
lutely forbidden, under most severe penalties, becomes of 
minor importance. Neither would it have been worth 
while to examine this incident so fully but for the state- 
ment that “the whole of this is original matter, and we 
are particular in giving full particulars and recounting 
what happened.” Apart from these historical digres- 
sions, the volume is full of interesting matter, and the 
interest is further increased by a large number of por- 
traits, both of bygone and living lealies in the South 
Wales iron trade, those of the late Mr. Menelaus and the 
late Mr. G. T. Clarke being specially noticeable. One 
name of some importance we do not find mentioned, that 
of Mr. J. P. Budd, of Ystalyfera, whose early work in 
connection with anthracite iron smelting and the utilisa- 
tion oe waste gas for heating blast deserved to be 
noticed. 








NORTHERN RECORDS BETWEEN 
LONDON AND LEEDS. 


By CHARLES Rovus-MARTEN. 


On the Ist inst. the Great Northern Railway achieved 
a “record” run from King’s Cross to Leeds, and another 
on the same day from Leeds to King’s Cross. Through 
the courtesy of the chief traffic manager, Mr. W. J. 
Grinling, I had the privilege of travelling by both the 
“record” trips. 

The latest London-Leeds time-table issued by this 
line provide bookings which are much faster than have 
ever before been adopted between London and Leeds. 

It will be remembered that. two years ago, when 
the Midland Railway made such a sudden and remarkable 
leap forward in respect of its Anglo-Scottish services, 
which incidentally involved running from St. Pancras to 
Leeds in 3h. 49 min.—the same as the hitherto best 
Great Northern booked time—the Great Northern 
promptly responded with a 10 min. acceleration to Leeds, 
and the establishment of a new up special booked to do 
the 1853 miles in 3 h. 35 min., including stoppages. I 
duly recorded in the columns of Tue ENGINEER the results 


GREAT 


| of the initial trip. 


That booking of 3 h. 49 min. from St. Pancras to 
Leeds did not reappear in last year’s Midland tables, but 
on the Ist inst. it was revived, and “moreso.” That is 
to say, this July’s booking is 2 min. faster still than that 
of July, 1901, the time allowed being 3 h. 47 min. 
Once more the Great Northern rose promptly to the 
occasion, and made a very effective response to what 
was deemed an intrusion on the most sacrosanct Great 
Northern preserve. The Grantham stop of the 9.45 a.m. 
down “luncher”’ from King’s Cross was taken out, thus 
giving a run of 156 miles without stop from London to 
Doncaster, and the inclusive time from King’s Cross to 
Leeds was cut down by 4 min., thus becoming only 
3 h. 35 min. Similarly the Grantham stop was taken 
out of the 2 p.m. up “special” luncher from Leeds, 
leaving a non-stopping run of 176 miles from Wakefield to 
King’s Cross, and an inclusive transit time of 3 h. 30 min. 
from Leeds to King’s Cross. These were the two trains 
that achieved the record run in either direction on the 
1st inst. 

The down train—that booked to leave King’s Cross at 
9.45 a.m.—was a fairly heavy one, comprising six 12- 
wheelers, one 8-wheeler, and one 6-wheeler, three of the 
12-wheelers being diners, and the whole, including 
passengers, luggage, staff, and stores, representing a total 
weight behind the tender of approximately 270 tons. 
The engine was No. 261, of Mr. Ivatt’s single-wheeler 
class, having 7ft. Tin. driving wheels, inside cylinders 
19 by 26, 1268 square feet of heating surface, and 175 lb. 
steam pressure. A good start was made, but on entering 
the Maiden-lane tunnel, which is on a rising grade of 1 
in 105, the single-wheeler slipped very badly for a few 
seconds. Quickly recovering herself, the engine soon 
gained speed, and, after the short bit of downhill to 
Hornsey, was going at 60 miles an hour when the 
Potter's Bar bank, 8} miles of 1 in 200, was 
started. Then the rate gradually fell, but at the end of 
the first five miles of ascent it had not gone below 45 
miles an hour. After Oakleigh Park, however, it dropped 
considerably, ultimately going down to 38°8 miles an 
hour, which was steadily maintained to the Potter's Bar 
summit, each quarter-mile being done regularly in 
23-2sec., and the full mile in 92°8sec. Down the 
subsequent slight descent past Hatfield the speed 
increased to 70 miles an hour, dropping to 55:8 up the 
rise at 1 in 200 approaching Welwyn. Woolmer-Green 
summit once passed, there was a very rapid increase in 
velocity. Hitchin was passed at 75 miles an hour, 
Three Counties at 79, and Arlsey at 80°3. The 27 miles 
of {easy road from Hitchin to Huntingdon—passing in 
each case—occupied 23min. 29sec. Up the Abbots 
Ripton bank, 3 miles at 1 in 200, the speed did not fall 
below 50°5 miles an hour, and, having got over that 
summit in its turn, a high rate was steadily maintained 
until we slowed for Peterborough. 

Through Peterborough Station we slackened materially, 
but then set ourselves to make a good attack upon the 
bank to Stoke summit. At Tallington we were going at 
60 miles an hour, at Essendine still 56, at Bytham we 
had dropped to 45, at Corby to 40. Up the final three 
miles at 1 in 78 our minimum rate was 39:1 miles an 
hour. So far we had done very satisfactorily, being in 
good time, while the distance of 100 miles from the start 
had been covered in 109} min. Unfortunately, as 
has happened more than once with the same express, 
the slow train, which preceded it to Grantham, was 
carelessly allowed to be on the line in front of it, and to 
block it, the consequence being that we encountered a 
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bad check at Stoke box, which cost us more than one 
minute. Asa result, we did not get through Grantham 
until 14 min. after the time when, under the previous 
booking, we should have stopped in that station, and 
considerable risk was run of our trip being spoiled. 
However, after passing Grantham at slightly reduced 
speed, we made good progress over the level ground to 
and past Newark. Our time for the 14} miles from 
Grantham to Newark was 13 min. 49 sec. For the 
184 miles from Newark to Retford we took 18 min. 
39 sec.; our speed dropped to 47 miles an hour up the rise 
at 1 in 200 to the Askham tunnel. Thenceforward all 
went well, and we covered the final 174 miles from Ret- 
ford to the Doncaster stop in 17 min. 35 sec., our full 
time from King’s Cross to Doncaster being 2 h. 47 min. 
11 sec. The booked allowance for the 156 miles is 2h. 
49 min., or 11 min. less than is given to the 10 a.m. “ day 
Scotch " under the new summer timing. As we improved 
on that to the extent of nearly 2 min. with a load of over 
260 tons, and in spite of a bad check, it will be recognised, 
I think, that the single-wheeler acquitted herself on the 
whole very favourably, notwithstanding the loss of speed 
up the rising grades. 

At Doncaster No. 261 went off, as also did two twelve- 
wheel coaches and the six-wheeler, leaving four twelve- 
wheelers and one eight-wheeler to be taken on from 
Doncaster to Leeds by engine No. 1309, one of Mr. Ivatt’s 
earliest or “400” class, having 6ft. 6in. coupled wheels, 
and inside cylinders 17} by 26. The weight of the train 
was approximately 170 tons. The relatively small 
coupled engine did her work very well, passing Wakefield 
in 22 min. 6 sec. from the Doncaster start, a distance of 
only a few yards under 20 miles. Up the bank of 1 in 150 
approaching Nostell our rate did not fall below 58°4 miles 
an hour. Wakefield was passed at reduced speed, and at 
Wortley Junction we encountered a very bad signal 
check, being slackened to a slow walking pace. Never- 
theless we arrived at Holbeck Station, Leeds, in 3 h. 
27 min. from King’s Cross, getting finally into the Central 
Station at 1.17. Deducting the time spent at Don- 
caster, the actual travelling time from King’s Cross to 
Holbeck was 3h. 22 min., and allowing for the delay by 
signal checks, the actual net time was 3 h. 18 min., 
which could have been improved by 2 or 3 min. more 
had no stop been made at Doncaster. 

The 2 p.m. up express from Leeds consisted at starting 
of three twelve-wheelers, to which a fourth was added 
at Wakefield, when the total became about 145 tons 
behind the tender. The engine was No. 253, one of the 
newest of Mr. H. A. Ivatt’s very fine and efficient 
“ Atlantic’ or “990° type, to whose excellent per- 
formances I have several times referred in the columns 
of THE ENGINEER. No. 253 is the third of a new batch of 
ten. It has the same dimensions generally as the 
pioneer of the class, No. 990; the first of the new ten, 
however, No. 251, has been furnished with a boiler 
of vast dimensions, the barrel being no less than 
5ft. 6in. in diameter. The other nine, although fitted 
with the smaller boiler of No. 990, and_ her 
ten companions are nevertheless so built that should 
the bigger boiler of No. 251 prove sufficiently superior 
in practice to be desirable of general adoption, 
similar large boilers can be fitted to all the rest of the 
batch. Thus No. 253, on the occasion under notice, had 
merely the same sized boiler as the original eleven of the 
type. 

Getting away from Wakefield about two minutes late, 
we ascended the Nostell bank at a minimum rate of 
583 miles an hour, and descended the corresponding down 
grade past South Elmsall and Hampole at 76°3 to 77°5 
miles an hour. Doncaster Station was passed at reduced 
speed in 20 min. 26sec. from the start; Retford in 
17 min. 39 sec. from Doncaster, and Newark in 19 min. 
1 sec. from Retford, more than one minute being lost on 
the latter length through a careful slackening over the 
water troughs. The 14} milesfrom Newark to Grantham 
—chiefly uphill, and much at 1 in 200—occupied exactly 
16 minutes, and the final ascent at 1‘in 200 for 5} miles 
to Stoke box was done in 6min. 44sec., one minute’s 
delay being caused by a re-laying slack before the summit 
was reached. Then came that celebrated “ galloping 
ground,” the descent from Stokesummit towards Peter- 
borough, and it became interesting to see how the 
Atlantic engine would compare with her single-wheeler 
predecessors in respect of maximum velocity down this 
favourable length. Unfortunately, this desire was not to 
be gratified. The engine had attained a rate of 84°7 miles 
an hour when adverse signals were encountered at 
Monkswood box, the cause being that a goods train was 
in the way at Essendine. Consequently, the express was 
brought to a standstill for 1 min. 13sec. Although the 
best of the descent had by this time been passed, when 
we went ahead again the speed had increased on a part 
of the line which was nearly dead level to 77°4 miles an 
hour, when another signal check was experienced, and so 
the run from Grantham to Peterborough, passing in each 
case, which has been done from start to stop in my own 
observation in 28 min. 57 sec., occupied in this instance 
33 min, 82 sec. After clearing Peterborovgh, however, 
a vigorous effort was made, and notwithstanding that 
two more signal checks were encountered, the dis- 
tance of 76} miles from passing Peterborough 
dead slow to the stop at King’s Cross was 
covered in the fast time of 75 min. 13 sec., or 
in 73 minutes net. The whole run of 176 miles from 
Wakefield to King’s Cross was performed in 3h, 1 min. 
18 sec. inclusive, or in 3 h.0 min. 5 sec. actual travelling 
time, or in 2h. 58 min. net, a distinctly smart and 
creditable performance. Our final arrival at King’s Cross 
was 5 min. 41 sec. in advance of booked time. Thus the 
run from the Holbeck Station at Leeds to King’s Cross 
Station, London, was. accomplished in just 3 h. 20 min. 
It must be remembered that both trains were run in 
their ordinary course, and were not in the recognised 
sense specials. There is every reason to anticipate that 
= times wil] continue to be made usually if not 

aily. 





Bedford, while the electrical equipment was supplied by 


CRANES ON DOVER PIER. 





Few travellers to and from the Continent have not met 
with vexatious delays owing to the time taken up in trans- 
ferring the baggage and mails from the boats to the tzains, 
and vice versd. It was decided some little while ago to make 
an effort to reduce these delays, and with this object in view 
it was determined to install special cranes at Dover in con- 
nection with special appliances and receptacles for dealing 
with the baggage. A few days ago we were invited to visit 
Dover with the object of inspecting the official trials of the 
two cranes which have been erected on the Admiralty Pier 
at Dover. Herewith we give an engraving showing one of 
these cranes before it was put in place, together with an 
interior view showing the gearing, and on page 56 will be 
found drawings illustrative of the methods employed for 





Messrs. Siemens Bros. and Co., Limited. The guaranteed 
speeds of the various motions are as follows :—Hoisting full 
load, 120ft. per minute—the lighter loads being lifted at pro- 
portionaliy greater speeds; slewing with full load, one com- 
plete turn of the crane—say 350ft. travel of jib head—in 
forty seconds ; slewing empty, two revolutions of the crane 
per minute; derricking from maximum to minimum radius 
of jib in one minute ; and travelling 100ft. per minute. The 
framework of the cranes is almost all of Siemens-Martin steel, 
and is of a simple character. Two brakes are fitted to the 
hoisting gear. One of these is automatic, and is so arranged 
that the action of switching off the current puts it on—and 
vice versd. The other brake can be worked by the driver’s 
foot in case of emergency, and by its means the full load can 
be held suspended. 

The electrical equipment consists of a 37 brake horse- 
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CRANE FOR ADMIRALTY PIER, DOVER 


mounting the cranes on either side of the pier. The first | 
thing which will attract attention is the length of the jib, | 
which is no less than 60ft. long. The next point of interest 
is undoubtedly the staging on which the cranes run. The | 
nature of this is quite evident from the drawings. One of 
the landing stages on the west side of the Admiralty Pier has 
teen lengthened and strengthened to sustain the crane road, 
and one of the landing stages on the east side of the pier has 
also been strengthened in a similar way, and in such fashion 
that the piles which carry the crane road are so supported as 
to be independent of the face piles of the landing stage. if, 
therefore, the latter should be injured by storms, impact 
from a vessel, or in any other way, the crane road would 
remain secure. 

There are two cranes at present installed, one on the east 
side and one on the west side of the pier. These cranes are 
similar in every respect. Each is constructed so as to deal 











GEARING IN CRANE HOUSE 


with loads not exceeding 4 tons, and with a general maximum 
of about 34 tons at a maximum radius of 55ft. Moreover, 
they are designed so as to slew and travel with the load sus- 
pended from the jib in any position without any clipping or 
blocking to the rails. The cranes are provided with four 
motions, namely, hoisting, slewing, derricking, and 
travelling. The radius is adjustable up to 55ft., and the jib 
has been constructed in an especially light manner, and so as to 
offer as little resistance to the wind as possible. Unless we are 
mistaken, it is from the wind, which at times is very fierce on 
the exposed Admiralty Pier, that troubles, if any arise, are to 
be expected. 

The gauge of the rails on which the cranes run is 10ft., and 
the net weight of each crane in working order is 53 tons. 
They were constructed, and the details of their mechanism 
were set out by Messrs. Grafton and Co., of Vulcan Works, 





| minute. 


power series motor, which runs at 420 revolutions per minute 
and drives the hoisting barrel through double reduction spur 
gear, and an 18 brake horse-power series motor running at 
310 revolutions per minute, which operates the three motions 
of slewing, derricking, or travelling, by means of a series of 
clutches. These motors are operated by the maker’s universal 
type of controllers, wherein all the motions are carried out 
by the manipulation of one handle. Each crane house has 
its own switchboard, on which are mounted a main switch, 
two automatic excess current cut-outs, and provision for the 
fixing of an ammeter, should it be required to mount such 
an instrument. 

During the official trials of these cranes at Dover a number 
of interesting tests were carried out. While hoisting and 
lowering a load of 4 tons at full speed, the circuit was broken 
and the automatic magnetic brake held the load instantane- 
ously. A load of 34 tors was hoisted at the rate of 123ft. per 
During this operation the energy absorbed was 
41 electrical horse-power. The 34-ton load, suspended at a 
radius of 55ft., was then slewed through 90 deg. in 12 sec. 
and through 360 deg. in 38 sec., the energy taken being 
71 electrical horse-power. While slewing empty, two revo- 
lutions were made in the minute. While derricking from 
55ft. to 41ft. radius, the time occupied was 57 sec., and the 
energy taken 8-4 electrical horse-power. The reverse opera- 
tion took 54 sec., and involved an expenditure of 5-5 electrical 
horse-power. Travelling absorbed 9°7 electrical horse-power. 
The current used is taken from the tramway circuit of the 
Dover Electricity Supply Company’s mains at 500 volts, and 
water-tight boxes of Messrs. Siemens’ make are fixed at 
intervals along the quays, being fed by a concentric main. 
Current is taken to the cranes from these boxes by means of 
flexible cables encased in flexible galvanised steel tubing. All 
the rails have been bonded together, and efficiently earthed 
to prevent any risk of shocks to passengers should any leakage 
occur. 

We may add that special cases have been designed to con- 
tain the baggage and mails to be used in connection with 
these cranes. The cases are carried three together upon one 
railway truck, and when all are on the latter the whole has 
the appearance of a furniture van. The cases are lifted 
singly and transferred from the truck to the hold, orvice versé. 
During the official test, it was found that the time taken to 
transport one of these cases into the hold of a steamer was 
55 sec., the complete cycle, including unhooking and returning 
for the next case, taking two minutes. It is expected that 
practice will improve these rates considerably. 

Reverting for the moment to the question of the action of 
the wind, we may mention that on the Calais side consider- 
able difficulty was experienced in rough weather with similar 
cranes, and sails were stretched at the rear of the cranes, so 
as to counteract the effect of the wind on the jib. Profiting 
by the experience gained across the Channel, a large margin 
of power has been provided in the Dover cranes for the slew- 
ing operation, and the rear of the crane house has been 
carried back a sufficient distance—so it is hoped—to balance 
the jib, as far as wind pressure is concerned, and to permit 
of the cranes being used in the roughest weather. We 
imagine, however, that in a heavy gale of wind some efficient 
means will have to be devised for guying the cases as they are 
being lowered into the hold. With such a big radius a con- 
siderable amount of swing will almost certainly be experi- 
enced. However, we have but little doubt that those 
concerned with the erection and working of the cranes will 
overcome any difficulty met with. é 

We may add that the work of the staging, &c., was executed 
to the drawings of Mr. A. T. Walmisley, M. Inst, C.E., the 
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engineer to the Dover Harbour Board, under whose superin- 
tendence the cranes have been erected, while the electrical 
equipment was constructed in accordance with designs pre- 
pared by Messrs. Preece and Cardew. 








A ROYAL TRAIN “RECORD.” 
By CHarLes Rovus-MARTEN. 


On Tuesday, the 14th inst., the Great Western Railway 
conveyed the Prince and Princess of Wales from London 
to Cornwall, and in doing so created a new record of a 
very remarkable character. 

The Royal train was runas a first part of the “ Cornish 
Express,” and was booked to start—as it will from the 
18th, when that train is daily run in duplicate—at 
10.40 a.m. But in this instance it was timed to run right 
through without a halt all the way to Plymouth, not 
stopping even at Exeter, and to reach Plymouth at 
3.10 p.m., thus taking just four and a-half hours for the 
journey of 246 miles, while Exeter was to be passed at 











reduced speed in 3 h. 25 min. from the start. 

The train was entirely composed of new clerestoried | 
stock, and was made up as follows :—Brake saloon, com- | 
posite, Royal saloon, two composites—i.e., five eight- | 
wheeled vehicles, weighing approximately 130 tons, behind | 
the tender, including passengers, staff, luggage, and | 
stores. The engine was one of the newest bogie ex- | 
presses, designed and built at Swindon by Mr. J. G. | 
Churchward—viz., No. 3433, “City of Bath,” having | 
four coupled wheels 6ft. Sin. in diameter, inside cylinders | 
18in. by 20in., “ taper ” or “ extended wagon-top ”’ boiler, 
Belpaire fire-box, no dome or perforated steam pipe, | 
about 1800 square feet of heating surface, and 180 Ib. | 
steam pressure. It was very skilfully managed by the | 
driver, Burden, who usually takes the Royal train on that | 
section of the Great Western Railway, and Inspector | 
Greenway was in charge of locomotive affairs throughout | 
the entire journey, fulfilling his responsible function very 
efficiently. Mr. T. I. Allen, superintendent of the line, 
was present as an able commanrder-in-chief, and Mr. 
Vaughan Williams wasan admirable and almost ubiquitous 
second in command. 

Through the courtesy of the Great Western autho- 
rities, I was able to accompany the train and to take very 
fall notes, which I hope to publish later, as the trip was a 
most remarkable and memorable one, and created several 
fcesh and striking “records,” so that all details possess 
great interest. Meanwhile, I may say in general terms 
that all anticipations of an exceptionally good and fast 
run were not only realised, but immensely exceeded. 
This could not have been achieved but for the care and 
forethought of the running department, by which such 
efficient arrangements were made that the Royal train 
was not once checked on its long course of nearly 250 
miles. For this week I must content myself with a mere 
outline of the performances. 

Starting punctually from Paddington, we passed Slough 
(184 miles), in 18 min. 32 sec.; Reading (36 miles), in | 





SUSPENSION BRIDGE AT VERNAISON. 


WHEN suspension bridges were first introduced into France, 


at the beginning of last century, the principle became | 
largely applied ; but it soon fell into disrepute on account of | 


several failures. Methods of construction have, however, 
since been adopted and improved. In the suspension bridges 
now erected, all the parts are visible and renewable, the 
platform is made rigid by the use of oblique cables, and girders 
are generally used for forming the parapets, while steel has 
been substituted for timber in the main girders. Indeed, the 
results obtained, owing to these improvements, have been so 
conclusive that the Ministers of the Interior and Public 


| riage moving on rollers, an arrangement that permits of 
adjusting the tension of the ropes in accordance with varia- 
tions in load and temperature, and of transferring the 
pressures vertically to the masonry pillars, 

The foundations of the piers were laid by means of com- 
pressed air toa depth of 6 m. below low-water mark, and 
they are 31 m. high above that level. From the plat- 
form upwards each pier divides into two rectangular 
obelisks, which are 22°34m. high at the right bank and 
| 20°21 m. at the left. This difference in the height is due to 

the requirements of the Navigation Department—the navi- 
gable channel being towards the left bank. These obelisk, 
| are connected together by two walls in which are two open- 
ings—as will be seen in the perspective view--and the space 








BRIDGE OVER THe 


Works have instructed their engineers to make propositions 
for transforming old suspension bridges. 


The bridge shown by the accompanying perspective view | 
and drawings has recently been constructed over the Rhone by | 


MM. Teste, Moret and Cie., at Vernaison, near Lyons, and was 
opened last year by the Minister of Marine. The total length 
between abutments is 360-72 m.—say, 1192ft.—comprising a 
central span of 23282 m.—say, 873ft.—a span at the right 
bank of 52-5 m.—say, 172-2ft.—and a third at the left bank of 
42°2 m.—say, 138°45ft. The width between the parapets is 
5-12 m.—say, 16-8ft.—30 that two vehicles can cross side by 
side ; but there are no footways. With the exception of the 
er en and the wheel fenders the whole construction is 
of steel. 

The transverse joists, spaced 1:25 m,—say, 4° 1ft.—between 


| centre lines, are formed of a web plate of 8 mm.—,%,in.— 


thick, and a double frame of angle irons, 70 mm. by 70mm. 
by 9 mm. 

They are connected longitudinally (1) by oak planks 
26 cm. by 10 cm., over which are nailed pine boards 6 cm. 


General Elevation. 





RHONE AT VERNAISON 


between these two walls is occupied by wrought iron ladders, 
| giving access to the top of the piers. 

The suspension ropes are anchored in masses of masonry 
containing horizontal and inclined galleries, and also vertical 
sight holes for inspection. 

The three spans were first tested separately by a layer of 
gravel spread uniformly over the platform to the amount of 
200 kilos. per square metre, and then the whole bridge 
was subjected to the same load for about twenty-four hours. 
In the most severe of these tests, when the central span 
alone was thus loaded, the deflection at the middle of the 
central span was 0°494 m.; and during this test the lateral 
movement of the expansion carriages towards the middle of 
the river was 32 mm. on the right pier and 34 mm. on the 
left. Two 8-ton wagons, drawn by five horses, crossing in 
the middle of the bridge, caused a deflection of 0-326 m., 
and one 11-ton wagon, drawn by nine. horses, crossing the 
bridge from end to end caused a deflection in the centre of 
0°329 m., with very slight vibration. The total weight of 
metal, including the ropes, is 416 tons, and the cost of this 
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Se ee ae .....6%000 
“Tre Excucer” 


83 min. 27 sec.; Didcot (53 miles), in 47 min. 33 sec.; 
Swindon (774 miles), in 68 min, 1 sec.; Chippenham 
(94 miles), in 81 min. 10 sec.; Bath (107 miles), in 
92 min. 2 sec.; Bristol (1183 miles), in 1 h. 44 min. 42 sec. ; 
Taunton (163 miles), in 2 h. 22 min. 39 sec.; Exeter 
(1933 miles), in 2 h. 52 min. 43 sec.; and arrived at the 
North-road Station, Plymouth, in 3 h. 53 min. 35 sec. 
from start to stop. The driver eased down carefully 
along the last twenty miles downhill into Exeter, else 
that station could have been passed several minutes 
sooner. Very careful descents were also made of the steep 
South Devon banks. Theaverage speed from Paddington to 
Plymouth was 63°4 miles per hour, and from Paddington 
to Exeter 67°3 miles per hour. The travelling was 
remarkably smooth and steady. 








Tur Auto-Cycle Club has arranged a series of reliability | 
trials to take place in August over 1000 miles of southern county | 
roads. The test will include nine separate days’ runs, starting | 
from the Crystal Palace. The rules and conditions of the trials | 
may be obtained of the Secretary, at 119, Piccadilly. 


---- 250 - ---- 


VERNAISON SUSPENSION BRIDGE—DETAILS 


thick; (2) by two oak longitudinals 25 cm. by 14cm., form- 
ing the wheel fenders; (3) by two stiffening girders, forming 


Methods of Suspension and Support 


4 





portion of the bridge was £13,800, while that of the masonry 
| work amounted to £7200, or a total of £21,000. 


a parapet 1‘262m. high, divided into panels by double | 


T-verticals 100 mm. by 65 mm. by 9 mm., arranged in line 
with the transverse girders ; and (4) the platform is stayed 
underneath for its whole length by 1 double T-bar 125 mm. 
by 75 mm. by 10 mm., and over its width by shallow half- 
round bars, the section of which varies according to the 
shearing strains. 

The platform .is carried by twenty-four ropes, made 
up of concentric layers, in which the wires are laid 
alternately right and left, each rope being composed of 
127 wires of 0°00395 m. diameter, forming a total section 
of 1556 square millimetres—2-‘41 square inches. The steel 


' from which these ropes are made withstands a tensile strain of 


140 kilos. per square millimetre—say, 89°2 tons per square 
inch The ropes are connected to the platform by verti- 


|eal suspension rods of 34 mm. diameter; but in the 


neighbourhood of the piers, for a length of 30-6 m., these 
rods are replaced by oblique ropes, passing from the top of 
the piers to special longitudinals, of double T-iron 300 mm. 
by 145 mm. by 11mm. Thesuspension ropes are continuous 
from one bank to the other, not being interrupted at tbe top 
of the piers, but passing over the grooves of a cast iron car- 








| THE GOVERNMENT MOTOR CARS BILL. 


Tue Motor Cars Bill was read a second time in the House of 
Lords on Tuesday, after being altered in one or two par- 
ticulars, and will now enter upon the Committee stage. 
The Bill has been modified by the promised adoption of the 
suggestion that all drivers of motor cars should be licensed, 
instead of a line of demarcation being drawn between pro- 


fessional and amateur drivers. Lord Balfour, however, 
will not listen to the recommendation that those who handle 
the cars should be caused to show their proficiency. Lord 
Spencer, who supported the second reading of the Bill, drew 
attention to the want of provision for uniformity in the 
regulations applicable to the different areas, which we pointed 
out last week as its weakest feature. In reply Lord Balfour 
hoped it would be found possible to have but one limit of 
speed in the majority of places—almost universally—not 
exceeding 12 miles per hour. lord Camperdown suggested a 
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new clause for the purpose of allowing cars which could only 
have a limited speed to be exempted from the regulations as 
to numbering. To that Lord Balfour pointed out a grave 
objection. In the absence of any mark of identification, how 
could they say an unmarked vehicle was unmarked or not? 
They would never know. The police would have to interfere 
with nearly every car to find out whether it was legally 
entitled to go along the streets unmarked. The Government 
therefore thought the better way was to register ever) 
vehicle, but by regulation to modify the form of mark which 
it might be necessary to put on this class of vehicle. He 
was willing, on behalf of the Local Government Board, to 
give a pledge that if it was left to their power they would 
give the most serious consideration to the proposal. In reply 
to a question respecting motor cycles, Lord Balfour pointed 
out that these would be subject to the same conditions as 
motor cars. This, however, will not be found quite satis- 
factory to cyclists. A clause is required which will remove 
the user of a motor cycle and trailer from the restriction 
which applies to heavier motor wagons when hauling another 
vehicle, This may be easily effected by imposing a low tare 
limit. 








RECENT HYDROGRAPHICAL SURVEYS. 





Tue work performed annually by the direction of the Lord: 
Commissioners of the Admiralty may be appropriately classed 
under two heads. Under the titles of ‘‘ Home and Foreign 
Surveys,”’ it includes the examination and charting of the seas 
and coasts, it may be truly said, in every part of the globe. 
The general operations comprise soundings in both rivers and 
seas, observations to ascertain the strength of tidal and other 
currents, fixing the position of beacons, obtaining meridian 
distances, and commencing new triangulations, and extending 
and completing others previously taken in hand. The most 
important duty, demanding the greatest care and vigilance 
on the part of the surveying officers, is the search for reefs, 
rocks, shoals, and the numerous impediments and dangers 
that incessantly beset the path of those who go down to the 
sea in ships. 

It frequently occurs that rocks and other obstacles to 
safe navigation are reported by captains of vessels to have 
been visible and noted in a certain locality, of which 
the most rigid survey fails to find any existence. Again, on 
the other hand, similar obstructions appear without any 
warning, although it is beyond doubt that vessels must have 
very recently passed very closely to, if not actually over them. 
There is unfortunately one proof of the presence of a sub- 
marine danger which cannot be refuted. It is the striking ofa 
vessel upon it. Eleven of the 318 rocks and shoals which were 
reported during last year to be dangerous to navigation were 
discovered in this perilous manner. A brief reference to the 
principal results of the arduous duties of the marine scientific 
department of the Admiralty will be both interesting and 
instructive. 

In the home district, the works in progress at Dover again 
engaged the attention of the surveying staff. A complete re- 
survey of the bay, on the same scale as that of the existing 
chart, was made for the purpose of ascertaining whether any 
changes take place asthe new Admiralty harbour continues 
to advance. It appears that nove of sufficient magnitude to 
call for notice have occurred, as no mention of them is made 
in the report of the hydrographer. A shoal patch of 24ft. 
in the vicinity of the Elbow buoy, in the fairway of the 
traffic to the Thames, having been reported, H.M.S. Triton 
proceeded to examine it. Changes were found to have taken 
place in the shifting shingle and sand, of which the bottom 
is composed. After a close investigation the minimum depth 
of water was proved to be 29ft. The Prince Consort’s shoal, 
near Cowes, presents some rather exceptional features. An 
examination, which occupied seven days, showed that since 
the last survey in 1895 this large mass of sand had moved 
bodily to the westward about a hundred and fifty yards, freeing 
the moorings of H.M. yacht, which had been buried 
under it. This shoal, whose origin is involved in obscurity, 
was not in existence forty years ago. A somewhat rare 
occurrence was met with during the survey of Loch Roag. 
An area of magnetic disturbance presented itself about half 
a mile north-eastward of Little Bernera Island, in East Loch 
Roag, in seventeen fathoms of water. The compass, in 
passing over this disturbance, was deflected one point to the 
westward of the normal, and three-quarters of a point to the 
eastward. Time did not permit of making complete obser- 
vations for ascertaining the magnetic force and dip. An 
interesting feature in connection with this area of disturbance 
lies in the fact that the north-seeking pole of the needle is 
repelled instead of being attracted, as is most usual in the 
northern hemisphere. 

Towards the end of the season, the Barrow Deep, at the 
mouth of thé Thames, was the subject of a severe scrutiny, 
in order to ascertain whether the deposit of spoil sewage 
and other refuse from London and the vicinity had caused 
any appreciable change in the channel. It is satisfactory to 
learn that though large changes were found, they were mostly 
in the direction of improvement. It would seem that the 
deposit of material, considerable as it is, has had little effect 
on this broad and deep passage, compared with the great 
alterations always taking place by the movement of vast 
quantities of sand by natural causes. In Ireland the re- 
sounding of Kingstown Harbour demonstrated that consider- 
able changes had occurred, due partly to dredging and partly 
to the accumulation of silt, the Jatter being especially 
marked upon the west side of Carlisle pier. During the 
survey of a portion of Queenstown Harbour, two rocks were 
discovered, and a shoal with but 12ft. of water over it. 

Turning to ‘‘ Foreign Surveys,’’ it should be mentioned 
that the Egeria was ordered to search the west coast of 
Vancouver Island for any signs of wreckage of H.M.S. Condor, 
which had sailed for Honolulu in December, 1902. Various 
articles were found which had belonged to the missing ship, 
and the result proved only too plainly that she foundered in 
a heavy galein that month. A large amount of ordinary 
marine surveying was carried out along the shores of New- 
foundland and the west coast of North America. An 
important piece of work, practically completed, was the 
survey of the narrow and more intricate part of the channel 
which separates the island of Vancouver from the mainland. 
At different times the position of many rocks dangerous to navi- 
gation have been found, and another dozen were added to the 
list last year. In the Mediterranean the water was carefully 
re-sounded on the eastern side of Gibraltar, as far out as the 
15-fathom line. This operation was undertaken in connection 
with a pending investigation respecting the feasibility of 
establishing a harbour there. The survey in progress of the 
great Gulf of Kolokithia, or Laconia, in the extreme south of 
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Morea, has a strategical value. Owing to the inaccuracies of 
the present charts, it has been practically closed to vessels of 
deep draught. When operations are completed the result will 


these are the circumscribed radius of action, and the nuisarce 
| of having to get the battery charged. al 
| he limitations, however, would not appear to be prohibi- 


be the opening of a magnificent sheet of water for the | tory, since the electric carriage is coming distinctly into 


manceuvres of our Mediterranean fleet. 


| favour, and we ‘are certainly of opinion that our manufac- 


In China, a valuable, though rather a tedious piece of work | turers would do well to turn their attention more in this 


has heen well carried out, and deserves mention. The 
International Commission of maintenance and improvement 


direction. Our neighbours across the Channel are many of 


of the Peiho asked for a survey of the entrance to the river, | 


for the purpose of planning works for the improvement of the 
Taku bar. H.M.S. Rambler was despatched to Taku, and 
successfully accomplished the task, although it occupied two 
and a-half months of the best part of the year. The survey, 
and the new works to which it was essential, are calculated 
to be of the greatest practical service to the trade of Tientsin, 
in which England is as much interested as any other of the 
great Powers. 

During the séason, off New Zealand, the results com- 
prised the charting of 60 miles of coast, and adjacent 
topography, and the sounding out of 870 square miles 
on the scale of lin. to the mile. All soundings ex- 
tended 34 miles from the shore. The Queensland Govern- 
ment having intimated that they wished to discontinue the 
survey of their coasts, the Dart was employed in the examina- 
tion of two islands in the Solomon group named Ysabel and 
Choiseul, recently transferred to England by Germany. 
Except to occasional trading vessels, these two large islands 
are practically unknown, but his Majesty’s ships will now 
have to pay periodical visits to them. The Solomon Islanders 
do not bear the best of characters. Surveying operations 
were carried out in the Persian Gulf, along the coast of 
Tenasserim, and neighbouring rivers. Otherwise, the ‘‘ Indian 
Marine Survey ’’ presents no points of interest. The hydro- 
graphical departments of foreign Governments, the Indian, 
colonial, and other authorities, and the British consuls have 
all contributed their annual welcome and valuable quota of 
information and documents. During last season a total of 


2000 miles of coast line was charted, and an area of over | 





— 














Fig. i—-MOTOR FOR ELECTRIC CAR 


them making electric cars. Among them may be mentioned 
| the Compagnie de l’Industrie Electrique of Geneva, two of 
whose productions are shown in the illustrations which we 
give herewith. They represent a double electric phaeton and 
an electric delivery van. The first named is a distinctly 
handy car—we have ridden in it, so are in a position to judge 











Sz 
. Tt ENGIRZER 





Fig. 2-GEARING FOR ELECTRIC PASSENGER CAR 


12,000 miles sounded. The number of charts printed for the 
Government service and the general public in 1902 exceeded 
half a million. 








ELECTRIC MOTOR CARS. 





ELECTRICALLY-DRIVEN Vehicles would appear to be coming 
much more into use, both in this country and abroad, than 
they have hitherto done. There was, of course, the influx 


into London of the electric cab some years ago, but for one | 


reason or another its introduction did not seem to lead to 
success. At any rate, the cabs disappeared. Now, a con- 
siderable number of electric broughams may be seen in 


London, and if well and substantially made, there are few | 


nicer vehicles to ride in than electrically-driven carriages, 
though, of course, they have their limitations. Some of 


—though it cannot be termed fast, since its speed is limited, 
as a maximum, to 20 kiloms.—or, say 124 miles—an hour. 
The makers inform us that this low speed has been chosen, since 
the car is intended primarily for use in towns. It is—largely 
in consequence of its batteries—a fairly heavy carriage, 
weighing as it does some 2865 1b. Its motor, of which we give 
a separate engraving in Fig. 1, is ordinarily rated at 5 horse- 
power, but we are informed that it is quite strong enough to 
withstand momentary calls upon it for a much greater power, 
say up to 10 or even 12 horse-power. It weighs about 220 Ib., 
and at its top speed it runs at 2000 revolutions per minute. 
It is constructed entirely of stampings. 

| As will be seen from the engraving this car bears a consider- 
able resemblance toa petrol car. The motor is placed just 
over the front axles, an arrangement which enables the 
working parts to be got at with facility. The starting and 
regulating mechanism is also placed well forward, and it is 
| manipulated by a hand wheel fixed to the steering wheel. 
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The motor is connected to a spindle through gearing with a 
ratio of 1to3. This spindle also gears through differential 
gearing with the rear axle, which is the driving axle. This is | 
composed of a double set of tubes. The lower tubes carry 
the bosses of the wheels, to each of which is fixed an inter- 
nally toothed wheel, this wheel serving for braking purposes 
as well as for driving. The upper tube carries the differential 
gear, which is connected with the driving spindle already 
mentioned by means of a conical pinion. On the differential | 
shaft is keyed another pinion, which gears with the | 
interior toothed wheel alluded to above, and hence drives the 
wheels. The ratio is in this case also 1 to 3. The rear axle 
showing the gearing is shown in Fig.2. This method, as 
will be seen, does away with chains, but at the same time 
keeps the differential on an intermediate axle. 

Of course, any battery might be employed, but that with 
which the Compagnie de 1’Industrie Electrique have experi- 
mented is made up of forty cells with a capacity of 120 | 
ampére-hours. This alone weighs 500 kilos.—say, 1100 lb.— 
leaving, say, 1765 1b. for the car and motor, &c. 

For a speed of 20 kiloms. an hour the current required | 
is about 40 ampéres, so that with one charging the car can | 
run for, say, three hours, and cover a distance of 60 kiloms.— 
374 miles. It is said by the makers that the running cost | 
of a carriage of this description is very nearly the same as | 
that of a two-horse carriage. Each year, however, it is neces- | 
sary to renew the battery and the tires, which involves an | 
expenditure of some £80. 

The engraving—Fig. 3—represents the delivery van, of | 
which the driving arrangements differ somewhat from the | 








| of organic matter is by no means large. 


organic matter than that taken at the source. It was still 


|of high organic purity, and possessed practically the 


composition of spring water. Bacteriologically, it was of 
essentially the same quality as the first sample, showing that 
the water of the Trenchford Brook undergoes but little change 
from its source to the gauge. At present this water passes 
directly into the service reservoirs for supply, but the inter- 


| position of a reservoir, powers to construct which are: now 


being sought, will, without doubt, considerably reduce the 
amount of bacterial life in the water. At the head of the 
Kennick Valley the springs discharge over the surface of the 
ground in such a thin layer that a sample could not be taken 
until a distinct brook is formed at some distance from the 
source. This sample was slightly turbid, of a pale yellow 


| colour, and contained more than twice as much organic 


matter as was present in the Trenchford Brook at the 
gauge. It is of a somewhat peaty nature, but for moorland 
water, of the character of which it partakes, the amount 
The bacterial 
life is also greater than in the Trenchford Brook. A sample 
collected from a boat at the foot of the Kennick reservoir, 
although, chemically, almost identical with the foregoing, 
contained much less bacterial life, the number of bacteria 
present being considerably les than was found in the Trench- 
ford Brook. This, as Dr. Frankland remarks, affords a 
striking illustration of the great bacterial improvement which 
is effected by storage in a large reservoir. Another sample, 
also collected from a boat, taken near the dam of the Totti- 
ford reservoir, was of a very pale yellow colour, and contained 
slightly more organic matter than the sample from the 
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Fig. 3—ELECTRIC 


passenger carriage. The motor is just in advance of the rear | 
axle, as may be seen in the engraving. One of these has | 
been at work,so we understand, for some two years with satis- | 
factory results, | 








TORQUAY WATER SUPPLY 


| water from these two sources. 
| was only very slightly turbid, of a very pale yellow colour, 
| and contained only a very moderate amount both of organic 


| the best upland surface supplies in the kingdom. 


DELIVERY VAN 


Kennick Brook. It was, however, only slightly turbid, 
and of a very high degree of bacterial purity. The 
water actually supplied to Torquay is a mixture of the 
A sample taken in the town 


matter and of bacterial life. According to Dr. Frankland, 
this water, in respect of freedom from suspicion, ranks with 
It con- 


| tains, also, such a small amount of lime and magnesia 


THERE has just reached us a copy of a report, made in 
May last by Professor Percy Frankland, on the water supply 
of Torquay. Half a century ago it was the custom tc | 
abstract for the waterworks purposes of this place the water | 
of streams passing through land under cultivation, and | 
supporting a larger or smaller number of farms and other 
habitations. In 1867, however, it was decided to purchase 
the gathering-ground, and-to remove from it all habitations 
and other sources of pollution. The necessary Act ef Parlia- 
ment enabled the Corporation to acquire an estate of 
2241 acres, which, by the abolition of every habitation within 
the watershed, has been converted into a gathering ground, 
in which a number of springs come to the surface, and give 
rise to two principal streams, the Trenchford and Kennick 
Brooks. Trenches have been dug to prevent surface water 
from flowing direct into the streams; fences have been 
erected to keep cattle from approaching the watercourses ; 
and the land under cultivation is restricted to the outlying 
portions of the watershed, the use of objectionable fertilisers 
being forbidden. According to Dr. Frankland, all the im- 
provements have been carried out on a well-conceived plan, 
and are calculated to preserve the purity of the water 
furnished by the gathering ground. On the occasion of a 
recent visit Dr. Frankland took samples of the water in the 
Trenchford and Kennick Valleys, and of the water actually 
supplied in Torquay itself. In the Trenchford Valley two 
samples were taken, one near the source of the stream and 
another at the bottom of the valley, where the stream passes 
over a gauge weir just above the waterworks intake. The 
sample taken at the source was colourless, only very slightly 
iurbid, and of an extremely high degree of organic purity. 
In consequence, however, of its having passed over the 
surface of the ground, it was found to contain more bacterial 
life than is found in typical spring water issuing directly 
from a water-bearing stratum. The second sample was also 
only very slightly turbid, and contained a little more 





salts that it possesses all the well-known advantages of very 
soft water, whilst its alkaline reaction prevents it from having 
any solvent power on lead. 








DOCKYARD NOTES. 


THE naval manceuvres this year are to be of an extensive 
order. The Mediterranean fleet will operate from Madeira 
against the Channel and Home squadrons—according to 
rumour. So certain are the defenders of victory that, so we 
hear, clothing suitable for the Mediterranean has been ordered 
for all their ships. Evidently they expect to chase the 
enemy to his lair. 


THE submarines have lately been for a sea cruise round the 
coast. The whole lot left Portsmouth, and all returned safely 
a week or so later, but history is silent as to where they went 
or what they did. 


THE new 9:2 guns at Southsea Castle were fired last week. 
Contrary to expectation, no glass was smashed in Southsea ; 
indeed, the firing was over before most people discovered 
that the long-dreaded event had come off. The trials, 
however, did not lack excitement, since the guns had to be 
tested at 15 deg. elevation, which means a range of nearly 
seven miles. As the day was foggy, and only about five 
miles view obtainable, there was plenty of pleasing un- 
certainty as to what was going on at the otherend. Nothing 
got hurt, luckily, and the mountings and foundations proved 
all that could be desired. On this last doubts had previously 
existed, for the ground is very new as ground goes for gun 
foundations, 


CATALOGUES. 


LAURENCE, Scott AND Co., Limited, Norwich.—Pocket list con. 
taining revised prices of semi-enclosed motors, 

EMILE Guarini, 70, Boulevard Charlemagne, Brussels.—Cirenlar 
describing an electrical fire-signalling apparatus. 

C. W. Hunt anp Co., West New Brighton, Staten Island, 
N.Y. — Catalogue 035, describing the Hunt coal - handling 
machinery. 

GENERAL Exectric Company, Limited, 71, Queen Victoria. 
street, London.—Lists P 1023, No. 1036, and K 1036 on motors and 
telephones. 

ROBERT WARNER AND Co,, 97, Queen Victoria-street, London.— 
New supplementary catalogue of pumps, pumping machinery, and 
windmills. 

BECHEM AND KEETMAN, Duisburg-on-the-Rhine.—Catalogue of 
wharf cranes, locomotive revolving steam cranes, and electric over- 
head travelling cranes. 

PgTER BROTHEROOD, Belvedere-road, Westminster Bridge.— 
Latest list of high-speed engines for dynamo driving. The engines 
are of the enclosed type,and made on the two-crank compoand anil 
three-crank triple-expansion systems, 

C. S. MaDaN AnD Co., Limited, Crowther-street, Salford, Man- 
chester. Catalogue of ejectors, injectors, marine gun-metal fittings, 
and engine and boiler fittings.—A novel feature of the book is the 
production of the illustrations in white on a solid black ground, 
which is very effective. 

Tanoyes Liwitep, Cornwall Works, Birmingham. Catalogue 
No, 54, describing the duplex steam pump,—A speciality included 
in this book isa centre packed ram pump suitabie for mining work. 
The stuffing-boxes can be packed from the outside and tightened 
without stopping the pump. 

HOLDEN AND Brooke, Limited, West Gorton, Manchester.— 
Leaflets illustrating the Sirius and the split-cone injectors. The 
latter is recommended for feeding bad water which is liable to choke 
up the instrument. Also lists 45, 46, and 47, devoted to water and 
oil separators, and grease discharger or vacuum traps. 

PENNSYLVANIA STEEL COMPANY, Steelton, Pennsylvania, U.S.A, 
—The title of this artistic pamphlet is ‘‘ From Steelton to Manda- 
lay,” and contains descriptions of the Gokteik Viaduct reprinted 
from various sources. There are some admirable illustrations 
showing the process of construction of this remarkable structure. 

THoMAs ROBINSON AND Son, Limited, Rochdale.—Pamphlet 
devoted to wood-working machinery, the objects of which are to 
illustrate and briefly explain the machines exhibited at the Royal 
Agricultural Show, and to indicate the resources of this firm’s 
works. We understand that the pamphlet has been executed in 
Messrs. Robinson's own printing department, It is a highly credit- 
able production. 

MATHER AND Piatt, Limited, Salford Ironworks, Manchester.— 
Catalogue of [wo Lays motors ranging between 24 and 90 horse- 
power. The design is of the induction type, with a fixed primary 
element magnetised by a pholyphase current from an external 
source, and with a rotating secondary element. The fixed element 
is built up of soft iron annular discs clamped in a cast iron frame, 
and having slots for the insulated conductors. 








Roya InstitvT1Ion. — A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. The following were elected members :—Lord Oxmantown, 
Mr. R.S B. Hammond Chambers, K.C., Mr. M. B. Field, Mr. H. 
D. McLaren, Mr. G. Marconi, Mr. R. Pearce, Mr. E. P.S. Roupell, 
and Mr. W. Wavell. The special thanks of the members were 
returned to the Misses Gladstone for their present of a portrait of 
Dr. John Hall Gladstone, F.R.S. 

THE INSTITUTION OF MINING AND METALLURGY —An extra- 
ordinary meeting of the Institution of Mining and Metallurgy, at 
which ir. Hennen Jennings will preside, will be held by the 
courtesy of the Council at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W., on Thursday, July 23rd, 
1903, at 8 o'clock p.m. The following papers will be discussed :—(1) 
‘* Mine Plans, their Preparation and Use,” by J. D. Kendall ; (2) 
‘Traversing Winding Engine for Deep Shafts,” by H. M. Morgans ; 
(3) ‘The Relative Distribution of Gold and Silver Values in the 
Ores of Gilpin County, Colorado,” by G, E, Collins. 

FILE-CUTTING BY HaNnbD.—The report of Mr, Chester Jones 
to the Home Secretary on the draft regulations (October, 1902) 
proposed by the Secretary of State to be made for factories and 
workshops in which the process of file-cutting by hand is carried on 
was issued on Tuesday as a Parliamentary paper. Mr, Chester 
Jones says there appears to be about 708 shops in the United 
Kingdom to which the regulations apply f these, 517 are 
situated in Sheffield and its neighbourh and 84 in and around 
Birmingham, Thirty-nine objections to the draft regulations 
were received in all, and in Sheffield the bulk of the trade, 
both employers and workers, were opposed to some of the pro- 
posed regulations. Mr. Chester Jones states that the trade of 
file-cutting by hand is one that may be distinctly classed as dan- 
gerous, and certainly in need of regulation. In addition to this, 
in Sheffield at all events, the trade is, generally speaking, carried 
on under most insanitary conditions. The principal danger to the 
worker arises from the handling of the lead bed on which the file 
is cut, and from inhaling the lead dust produced by the blows of 
the hammer in cutting the files and in brushing the files when cut. 
As the result of using the lead bed, the file-cutter by hand is 
peculiarly liable to plumbism and to nervous and urinary diseases. 
Phthisis is also a disease to which the file-cutter is subject con- 
siderably in excess of workers in most other trades, This seems 
to be due to the insanitary conditions under which he works acting 
ona system already enfeebled by the mischief of the lead. 

NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Rear-Admiral: W. 
H. Davis, to Wildfire, for Fleet Reserve and Depét duties, Engineer 
commanders: H. H. Meadus, to the Pembroke, additional, for 
Antrim ; C. H Stewart, to the Jupiter; and J. Kerr, to the Kent. 
Engineer lieutenants: J. C. Talbot, P. L, Edmonds, G. R. 
Martin, W. H. Mitchell, A. W. McKinlay, J. B. Nicholson, J. 
Hughes, E. E. Bartlett, J. H. C. Hearn, W. H. Mew, A. L. 
Picton, T. E. F. Lilburn, P. Pollard, S. G. Misselbrook (acting), W. 
A. J. Davies, to the St. Vincent for the Iris; E. Carter, to the 
Pembroke, additional, for the Usk ; G. H. Cockey, to the Pem- 
broke, additional, for the Bittern, and E. A. W. Head, to the Dido ; 
G. 8. Holgate, to the Humber, for the Sparrowhawk ; A. Olive, tothe 
Humber, for the Virago; W. W. Bills, to the Gleaner; M. C. 
Johnson, to the Audacious, forthe Roebuck ; B. J. Watkins, to the 
Sans Pareil; J. S. Lancashire, to the Pembroke, for the Tartar : 
W. E. Towsend, to the Vernon, for the Niger ; J. A. Anderson, to 
the Pembroke, for the Greyhound ; F, R. Pendleton, to the Kent ; 
G. Pascoe, to the Duke of Wellington, for the Brilliant ; and W. 
R. Crawford, to the Hibernia, for the Cygnet. Engineer Sub- 
lieutenants: L. Walker, to the Royal Oak; V. A. Brook, to the 
Vivid ; L. C. W. Harrington, to the Magnificent; A. W. Worth, 
to the Magnificent ; G. W. Odam, to the Mars; R. Rampling, to 
the Revenge; F. E. Bridgwater, to the Royal Sovereign; 8. G. 
Wancarrow, to the Good Hope ; L. G. Buchanan, to the Sutlej ; J. 
Wisdom and C. C. Horsley, to the Europa ; A. W. Reader and B. 
J. G. Johns, to the Wildfire, for the Edinburgh ; and W. A. Monk, 
J. W. Steil, and H. A. Little, to the Kent. Artificer engineers ; 
W.H. Nancollas, tothe Highflyer, for the Redbreast ; L. Jackson 
to the Curlew; J. G, Short, to the Vernon, for the Niger ; and F. 





Mills, to the Wye. 
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RAILWAY MATTERS. 


We learn that Mr. F’. H. Fraser, Railway Superintendent 
. {Portsmouth, has been appointed a traffic manager of the Central 
South African Railways. 

A pecree has been published fixing May Ist, 1904, for 
the presentation of tenders in Santiago for the construction of the 
Chilian section of the Transandine Railway. The Government 
guarantees 5 per cent. on a capital not exceeding £1,500,000, 


Tue heaviest train load ever hauled by one locomotive 
is reported from America, A train of eighty-four loaded cars, 
weighing in the aggregate 4787-5 tons, was hauled a distance of 
63 miles, at the rate of 13 milesan hour. This was on the Escanaba 
and Lake Superior Railroad. 


A nEwrailway, vested jointly in the Midland, the Great 
Northern, and the Great Eastern companies, was opened on 
Monday for traffic between Great Yarmouth and Lowestoft. The 
effect of the new line is to give the Midland and the Great 
Northern companies communication with Lowestoft. 


Tue Pennsylvania Railroad tunnel under the Hudson 
River was begun on June 25th. The tunnel work is divided in‘o 
two sections, known as the Northern and the Eastern Sections. 
The first drill holes for first skaft were started at noon at the foot 
of Thirty-second-street and E!eventh-avenue, New York. 


Tuer North-Eastern Railway Company has now decided 
to establish a regular motor car service on the old Bridlington 
coaching highway between Beverley and several of the outlying 
villages as far as Beeford, distance thirteen miles. The motor cars 
will provide accommodation for sixteen passengers, with half a ton 
of luggage on the roof, 


Tue Midland express for the Highlands which reached 
Carlisle on Friday morning established a record as the fastest 
regular train between London and Carlisle. After leaving 
St. Pancras Station, the express stopped five minutes at Trent and 
six minutes at Leeds, arriving at Carlisle in 5h. 40min, The 
113 miles from Leeds to Carlisle was covered in 12] min. 


A SERIOUS railway accident happened in Bradford on 
Sunday, whereby several persons were injured. A London train 
going down the slope into the city, on the Great Northern line, got 
beyond control, owing to the greasy condition of the rails, and this 
being perceived by a signalman he promptly turned it into a siding, 
where it ran violently into the buffers. No one was killed, but several 
persons were injured, 


Wir the aid of a subsidy from the municipality of 
Berlin, the amount of which has not yet been fixed, the Berlin 
Overhead and Underground Electric Railway Company has at last 
complied with the proposal of the municipal authorities that it 
should construct an underground extension of the system from the 
Potsdamer Platz right through the town, from the eastern to the 
western centre, where it will for the present terminate, 


Tue death occurred last week, at his residence in 
Chelsea, of Mr. Reginald John Neild, who was largely interested 
in railways in Argentina and Uruguay. Mr. Neild was chairman 
of the Buenos Ayres Western Railway and the Entre Rios Railway 
and deputy-chairman of the Buenos Ayres Great Southern Rail- 
way. He was also-chairman of the Central Uruguay Railway of 
Montevideo. Mr. Neild wasa comparatively young man, being 
only in his fifty-fifth year. 


A RECENT test of Low Moor staybolt iron, made by one 
of the leading American railroad companies, gave the following 
excellent results. Three specimens were tested. and the average 
figures were:—Tensile strength, 51,020 lb. per square inch ; elastic 
limit, 29,656 Ib.; elongation in 8in., 30-58 per cent. All of the 
test pieces passed the hot and cold bending tests, The chemical 
analysis showed :—Silicon, .074 per cent.; phosphorus, -083 per 
cent.; iron, 99-43 per cent.; carbon and manganese, traces ; 
sulphur, none. 

THE gauge of the National Railroad of Mexico has 
been changed from San Luis Potosi to Gonzalez, a distance of 130 
miles, This completes the change of all that part of the main line 
to standard gauge, and there only remains to be completed about 
70 miles of the new line between Huehuetoca and Gonzalez. It is 
expected that this will be finished by September. This new line, 
when completed, will shorten the distance between Laredo and the 
City of Mexico by 38 miles. The change of gauge was began 
about January Ist, 1902, and since that time 800 miles of line 
have been altered, 


Tue Castleblaney, Keady, and Armagh Railway Com- 
pany, which is applying to Parliament this session for an extension 
of time within which to construct its authorised railway, has 
entered into an agreement with the Great Northern Railway Com- 
pany of Ireland, under which the latter company undertakes, 
subject to the assent of the shareholders, to subscribe a sum of 
£300,000 towards the construction of this railway, This sub- 
scription is to be in addition to £50,000 which this company under- 
took to subscribe in 1902. In consideration of this further sub- 
scription, the Northern Company are to be entitled to elect five 
directors to the Board of the Castleblaney and Armagh Railway 
Company. 

Ir is announced that till September 30th a train 
de luxe, called the ‘‘ Express Suisse,” will run daily between 
Ostend, Brussels, Luxembourg, Strasbourg, Bale, Lucerne, and 
Coire, and vice versa, without aeeae of carriage, in correspondence 
with the train leaving London—Charing Cross—at 10 a.m. 
Passengers arrive at Bale at 4.35 a.m., Lucerne at 10 a.m., and 
Coire at 9.44 a.m. the following morning. On the return journey 
the train will leave Lucerne at 9.50 p.m., Coire at 7.25 p.m., and 
Bale at 12.15 a.m., arriving in London the next day at 5 p.m. This 
new train consists exclusively of sleeping and restaurant cars. 
This service is in direct correspondence at Lucerne with express 
trains to and from Italy. 


Some interesting experiments are in course of prosecu- 
tion on the Berlin elevated electric railway. Complaints have been 
made concerning the noise made by the cars travelling over the 
elevated structure. The first experiment consisted in inserting 
three layers of felt between the rails and the wooden cross ties on 
which they were laid. This was inadequate, however, although it 
gave some improvement. Next, hollow iron girders filled with 
loose sand were substituted for the wooden sleepers ; this also was 
— effective, but not entirely so. The rails were then laid on 
ong longitudinal sleepers with cushions of lead under them. 
Finally, the car wheels have been lined with wood, so as to break 
the continuity of the path for vibrations through metal. These 
experimental remedies are still on trial, but no conclusions con- 
cerning them have been announced. 


THE most serious railway accident which has happened 
in this country for some time occurred on Wednesday afternoon 
to an express train that was running from Liverpool to Southport, 
on the Lancashire and Yorkshire Railway. The train left Liver- 
pool at 4.30. It was, as it usually is, heavily laden. All went 
well with the train until it reached the platform of the station at 
Waterloo, about six miles from Liverpool. At this point the 
engine, from some as yet unexplained cause, jumped the metals. 
The first three or four coaches were dashed to pieces. The engine 
was turned completely round and forced on to the platform. A 
few yards from the engine is a footbridge over the line. It would 
appear that the funnel of the engine struck a portion of this 
bridge, for the steps have been torn away and other damage done. 
The list of dead and injured is a long one. Three or four persons 
were killed outright, and one or two others died soon after their 
removal to the Bootle infirmary. 





NOTES AND MEMORANDA. 


WE understand that an attempt is to be made next 
winter to get a Bill through the United States Congress for a 
reduction of the tax on alcohol for use in the arts and in heating 
and lighting. 


On June 30th last there were 57 warships of 319,700 
tons displacement in course of construction in this country. Of 
this number 12 vessels were being built in Royal dockyards and 45 
in private yards, 


Terr have been launched in the United Kingdom 
during the past six months 290 vessels, totalling 565,343 tons gross, 
as compared with 289 vessels, of 668,533 tons gross, in the first 
half of last year. 


Ir is hoped that the new airship which Dr. Barton is 
constructing at the Alexandra Palace will be ready to make an 
ascent in August. The machine measures 140ft. long over all, and 
will have three 50 horse-power petrol motors. 


Exports from the United States to South Africa have 
grown from about £1,000,000 in 1892 to £6,600,000 in 1902, and 
during the months of the present year, for which reports are avail- 
able, are about £600,000 in excess of those for the corresponding 
months of the year 1902, 


In June English shipbuilders put into the water 
26 vessels, of about 52,208 tons gross, against 25 vessels, of 55,906 
tons gross, in May, and 21 vessels, of 44,073 tons gross, in June 
last year. For the six months English builders have launched 144 
vessels, of 305,582 tons gross, as compared with 125 vessels, of 
about 354,029 tons gross, in the first half of last year. 


DurinG last month Scotch shipbuilders launched 29 
vessels, of about 29,885 tons gross, as compared with 30 vessels, of 
44,882 tons gross, in May, and 26 vessels, of 47,896 tons, in June 
last year. In the six months Scotch builders have launched 139 
vesse!s, aggregating 208,441 tons gross, against 157 vessels, of 
about 259,804 tcns gross, in the corresponding period of last 
year. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 426 
vessels of 1,028,099 tons gross under construction in the United 
Kingdom at the close of the quarter ended June 30th, 1903. The 
return shows an increase in the tonnage under construction of 
about 54,000 tons as compared with the figures for last quarter, 
but a decrease of about 385,000 tons as compared with the total 
reached in September, 1901, which is the highest on record. 


Accorp1NG to the report on the condition of the Metro- 
politan water supply during the month of May last by the water 
examiner, the average daily supply delivered from the Thames 
during the month was 117,944,722 gallons; -from the Lea, 
51,947,980 gallons; from springs and wells, 45,152,851 gallons ; 
from ponds at Hampstead and Highgate, 251,595 gallons. The 
daily total was, therefore, 215,297,148 gallons for a population 
estimated at 6,498,271, representing a daily consumption per head 
of 33°13 gallons for all purposes, 


Aw American, writing in the Iron Age, expresses sur- 
prise, on visiting the South Kensington Museum, to see on exhibi- 
tion a thread rolling machine having flat dies, one stationary and 
one reciprocating ; in fact, made on general principles, just as they 
are built to-day. This was not a model, buta full size, practical 
working machine, dated 1851. This farantedates any of the many 
American claimants to this process for screw threading. Why 
threading screws by this means is not common in England he 
cannot discover, but for some years it has been successfully em- 
ployed and is growing in favour in America. 


Some interesting tests made with alcohol as fuel for oil 
engines were recently carried out in New York. The object was 
to substitute alcohol for kerosene ; the former being considerably 
cheaper and more readily obtainable in Cuba and South America, 
where many of these engines are being exported. It was found, 
says Power, that a mixture of four pints alcohol and two pints water 
developed 4 horse-power for one hour. The mixture of alcohol 
varies, however, with the quality of the former, being limited by 
the practical degree of compression prior to combustion. The 
specific gravity of the mixture is -9; the pure alcohol was -794. 


An inquiry has recently been made into the hours of 
female labour in Prussia, says the Berlin correspondent of the 
Times. The inquiry was made on October Ist, 1902, and the factory 
inspectors now report that out of 390,000 women over sixteen 
years of age 50,000 work for nine hours or less, and 200,000 work 
from nine to ten hours. Roughly, 140,000 women have a 
working day of more than ten to eleven hours. Over 60 
per cent., therefore, work for ten hours or less. The conditions 
are most favourable in Berlia and Charlottenburg, where 66,000 
workmen are employed for ten hours and less, and only 7000 for 
more than ten to eleven hours, 


We learn from a contribution of Mr. E. Fournier 
d’Albe to the Electrician that Mr. R. J. Strutt has discovered that 
a radio-active gas or emanation can be obtained by drawing air over 
hot copper, or by bubbling it through hot or cold mercury. By 
repeated circulation through mercury very considerable activity 
of quite a different order from that of metals as ordinarily 
observed can be obtained. The mercury emanation deposits radio- 
active matter on the walls of the vessel. This deposit remains 
after blowing out the gas, and possesses at first, perhaps, one-sixth 
of the activity of the latter. This induced activity falls to half 
value in twenty minutes. The emanation itself decays in activity 
according to an exponential law, falling to half value in about 
three days. 


THE Water Committee of the London County Council 
report that during the last few days the character of the water 
supplied in London by several of the companies had been inferior 
to that usually supplied, owing to the condition of the rivers above 
the companies’ intakes, and the chemist had called their attention 
to one particular case with regard to which they thought the 
Council should take action, From the analysis of samples of 
water supplied by the Lambeth and Vauxhall Company, it 
appeared that the amount of albuminoid ammonia was about 
four times as great as the average quantity in April last, and 
about nine times as great as the average quantity for May, 1902, 
the total organic matter as shown by the oxygen absorbed amount- 
ing to nearly four times as much as the average quantity for last 
month, and about five times as much as the average quantity 
for May, 1902, 


In the discussion which took place on Lieut-Colonel 
Crompton’s paper on electric motor carriages, read before the Engi- 
neering Conference recently, Mr. T. E. Gatehouse gave some interest- 
ing data respecting a new secondary battery, which would appear to 
possess the features which are desirable for this class of work. The 
Elieson cell is a pure Planté cell, and as constructed consists of five 
plates, two positive and three negative, weighing altogether 16 lb. 
The total weight of cell, complete with box and acid, is 221b., and 
it has a capacity of 100 ampére-hours at a five hours’ duration of 
discharge. The plate consists of a central conductor, consisting of 
a lead tube placed vertically in the centre of the plate. From 
this on either side branch out thin laminz of lead. These laminz 
are alternately corrugated and plain. The inner ends—i.e., next 
the tube—of all the laminz are burnt together, and the half-plate 
so formed is burnt on to the tube, The outer ends of the lamine are 
thus left perfectly free toexpand, both horizontally and vertically, 
in the plane of the plate. The construction of the positive and 
negative plates is identical, the only diffe rence being in the thick- 
ness, 





MISCELLANEA. 


Aw unsuccessful attempt at aérial flight was made last 
Saturday by Mr. Stanley Spencer with a newairship. The balance 
of the machine appears to have been defective, 


Tre Rivers Committee of the County Council recom. 
mend that body to again endeavour to obtain parliamentary 
powers to establish a steamboat service on the Thames. 


Tue Reliability Trials of the Automobile Club, which 
were to have commenced on September Ist, have been postponed 
to September 15th, on account of the Military Manceuvres which 
take place from September 5th to 12th. 


A sErious explosion occurred a few days ago at Denree 
Fort, Lough Swilly, county Donegal, in the machine gun building, 
which was shattered, and the guns injured. Five thousand pounds 
of small arm ammunition were destroyed. No one was injured. 
The damage is estimated at £3000. 


TE British Consul at Sofia says there is certainly an 
opening for British trade in machinery. A considerable rise is to 
noted with regard to the value of sewing and knitting 
machines from the United Kingdom. The sale of British agri- 
cultural machines and implements could be pushed with ad- 
vantage. 

Tue Russian Department of Agriculture is offering two 
prizes for the best separators of average dimensions and capable of 
treating from sixteen to twenty gallons of milk an hour. The 
competition is open to foreigners, and entries must be made before 
February 28th (new style), 1904. The prizes will be 1500 roubles 
and 500 roubles, or about £165 and £55 respectively. 


Ir is reported that the Government has decided to act 
independently of the Royal Geographical Society in the matter of 
the relief of the Antarctic exploring ship Discovery. At the 
request of the Prime Minister, the Admiralty has taken charge of 
the arrangements, and has chartered the Dundee-built whaler 
Terra Nova, the largest vessel of her kind afloat, for the purposes 
of the official] relief expedition. 


A system of deep-well boring is practised in Japan, in 
the province of Kadzusa, which for cheapness and simplicity 
appears to be unequalled. An ordinary irrigation well leading 
down to the 300ft. water-bearing stratum in the province of 
Kadzusa costs only some £3, and £10 seems to be the highest 
prics charged for going down to the 720ft. stratum. The secret cf 
this system is the use of the bamboo. 


Tue fall of earth in the caisson chamber of the new 
graving dock at Hebburn-on-Tyne last week has resulted in the 
deaths of seven persons. With one exception, the deceased were 
unmarried. They were all young Irish labourers. James Lyne, 
one of the men-rescued, said, in conversation yesterday, that when 
the earth subsided he was thrust into a corner and pressed down 
by timber. He considers his escap2, after being entombed for 
eight hours, as almost miraculous. 


Ir is proposed to hold an Internationa] Exhibition in 
Manchester in 1905, and a preliminary working committee has 
already been appointed to take such steps as is considered 
necessary to ascertain the views of those likely to be interested in 
such a project. Two large and important exhibitions have been 
held at Manchester, viz.: the Art Treasures in 1857, and the Roya 
Jubilee in 1887, both eminently successful, the latter —— 
by 4,750,000 people, and yielding a net profit of over £50,000. 


THE production of aluminium is given in a report on 
aluminium and bauxite for 1902, by Dr. Joseph Struthers, issued 
by the United States Geological Survey. The production of 
aluminium in the United States during 1902 was approximately 
7,300,000 Ib., as compared with 7,150,000 lb. in 1901, the sole 
producer being the Pittsburg Reduction Company, which has large 
plants in operation at Niagara Falls and at Shawinigan Falls, 
— Canada, and is installing a large plant on the St. Lawrence 

iver. 

In a printed reply to Sir Michael Foster, who asked 
whether the experiments on sterilisation of water for troops in 
the field have led to any scheme of sterilisation being put to 
the test at manceuvres or otherwise; and, if so, with what 
results, Mr. Brodrick, states that experimental tests have 
been made with various forms of heat sterilising apparatus and 
sterilising filters, and on the results of these further tests are being 
made in Somaliland, and will be made at the forthcoming 
manceuvres, The sterilisation of water in standing camps can be 
arranged, but in the case of moving bodies of troops great difficulty 
is being experienced in obtaining really satisfactory results. 


By the passing of the Sheffield Corporation Bill of 
1903, Sheffield has now obtained a gold assay office. It has long 
been a grievance among manufacturers that their gold ware had 
to be sent to London to be assayed. Under the provisions of the 
new Act this work will now be done here. Thanks for this result 
are chiefly due to Colonel J. E. Bingham, J.P., the head of the 
extensive firm of Walker and Hall, electro works. The Colonel 
was the principal witness in support of this part of the new Bill. 
Colonel Bingham, a year or two ago, convened a special meeting 
of manufacturers to promote the establishment of a gold assay in 
Sheffield, and has continually exerted himse’f in that direction. 


Tue new dock whichis being built at Boulogne, and which 
will be called the Bassin Loubet, is to be a deep tidal dock, with- 
out gates, and rectangular in form ; the north and south quays 
will each be 350 yards in length, the west side 219 yards, and the 
east 165 yards. Alongside the north quay there will be a depth 
of 13ft. at low spring tides ; at the south quay there is to be a 
depth of 25ft. at lowest spring tide to enable ocean liners to lie 
alongside it at low water. The dock, which will cover an area of 
16 acres, will be entered from the east end. The Bassin Loubet 
is to occupy the site of the Capécure sands and sand battery. 
The latter has been entirely removed and set up on a new break- 
water. 

THe new regulations issued by the Home-office 
with a view to avoiding injury to health and injury to life in the 
file-cutting industry in Sheffield have now been issued, and come 
into operation on the first day of September. The modified rules 
are applicable to all factories and workshops where file-cutting is 
carried on, including tenement workshops. They are twelve in 
number, and are practically on the lines of the inquiry recently 
held at Sheffield. The regulations then submitted were opposed 
alike by manufacturers and workpeople. Concession has been 
made with regard to the distances between stocks, which may be 
2ft. 6in. instead of 4ft., but otherwise the rules are as originally 
drawn up, with the view of making safer what is admittedly one of 
the dangerous industries of the country. 


A PAPER was read last week before the Association of 
German Engineers, by Professor Schmoller, of Berlin University, 
entitled ‘‘The Borderland between Technical Progress and Practical 
Economics.” He said that ‘‘ In the year 1750, when Germany had 
a population of 18,000,000, of whom 9,000,000 were labourers, the 
proportion of the physical power exerted by the human factor in 
economic activity was to the power exerted by machinery in the 
ratio of one to one. In the year 1895, when Germany had a 
population of 56,000,000, of whom 28,000,000 belonged to the 
labouring classes, the proportion of manual labour to labour done 
by machinery was as one to six, or, according to other estimates, as 
one to ten. Nevertheless, it was recognised that the machine 
without the superintendence of the human factor was merely an 
automaton, and that its productivity could only be immeasurably 
increased in cases where industrial processes could be resolved into 
a variety of constantly recurring and identical movements.” 
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REPLIES. 


Axtois.—(1) There can be little question that premium apprenticeship 
is going out. (2) The question has been very fully discussed at meet- 
ings during the past year of the Naval Architects and the Institutions 
of Mcchanical Engineers and Civil Er gineers. 

J. R. (Northampton).—({1) We believe the engine was balanced by Prof. 
Dalby’s method or some modification of it. We cannot say if Prof. 
Dalby e the calculations personally. (2) Yes; Mr. Drummond is 
working in that direction now. We do not care to venture an opinion 
on the subject. See our issue of July 8rd. 

D. F. (Galashiels).—Articles have been published in several of the 
American journals and magazines on the card system of cost keeping. 
Arrangements have been made, we believe, by the Institution of 
Mechanical Enginecrs for a paper on the subject in the autumn. Con- 
sult “‘ Engineering Estimates and Cost Accounts.” by Burton ; ‘‘ The 
Commercial Management of Engineering Works,” by the same author ; 
both published by the Technical Publishing Company, Manchester ; 
and ‘The Complete Cost Keeper,” by Arnold, published by the Engi- 
neering Magazine Press. 











MEETING NEXT WEEK. 
Tae British AssoctaTion or WaTERWoRKs Enoinerrs.—The Eighth 
Annual General Meeting of this Association will be held at Bolton on 
July 2ist, 22nd, 28rd, and 24th. 








DEATH. 


Ow the 10th inst., at 54, Montagu-square, KiLLIncwortH RIcHARD 
Hepogs, aged fifty-four. 
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THE DISPOSAL OF SEWAGE. 


In an excellent presidential address delivered last 
week in Bradford before the Sanitary Congress the 
Earl of Stamford referred to the question of sewage 
disposal. His Lordship’s remarks were much to 
the point, particularly having regard to the district 
in which the address was given. The rivers of the 
West Riding of Yorkshire suffer considerably from 
the discharge into them of trades wastes of all 
descriptions. The Rivers Pollution Act notwith- 
standing, it is an undisputed fact that many of our 
streams are sullied, sometimes to an excessive extent, 
by discharges from factories and works. The 
recommendations contained in the third interim 
report of the Royal Commission on Sewage Disposal 
dealt with this part of the matter. It was suggested 
that River Boards should be constituted which 
should have control over the streams of specified 
areas. Should these be established by law, one of the 
questions which will undoubtedly come under their 
consideration is the quality of sewage effluents 
which may be delivered into streams or rivers under 
varying conditions. It is felt a hardship in many 
places that an effluent of high quality should be 
demanded in cases where water for domestic pur- 
poses can by no possibility be abstracted from the 
stream or river into which the effluent is discharged. 
There is no doubt whatever that into rivers from 
which, sooner or later in their course, water for 
human use will be taken, only effluents of the highest 
obtainable purity should be passed. Such effluents 
should not only be rendered innocuous as regards 
organic matter, but should contain no harmful 
bacteria. In other words, the effluent should be as 
pure and free from chance of putrefaction as the 
river itself. Such effluents are, without doubt, 
obtainable. We will not here discuss whether or 
not land treatment is a necessity in their produc- 
tion. Suffice it to say that while claims are made 
on behalf of several artificial processes, the Local 
Government Board still insists, generally speaking, 
on land treatment. 

The problem which we are particularly discussing 
is of an entirely different nature. It is not whether 
pure or impure effluents may be passed into un- 
polluted rivers, but whether rivers which are of 
recognised impurity, or which are tidal, and whose 
waters, therefore, it is not possible to use for drink- 
ing, should be treated with the same consideration 
as those which are uncontaminated. It is under- 
stood that the Commissioners are making inquiries 
into this matter. Attention was drawn lamentably 
in this direction by recent epidemics of typhoid from 
the eating of shellfish grown orstored in contaminated 
waters. It was these which, in all probability, 
decided the Commissioners to carry their investiga- 
tions into this quarter. Their labours are certainly 
not lightened by the fact that up to now, apparently, 
no trace of the typhoid bacillus has, we believe, been 
found in the shellfish taken from the Emsworth 





pond. Yet the evidence, in this case at all events, 





is conclusive that it was the eating of shellfish 
which caused the outbreaks of the disease. Typhoid 
is certainly one of the most insidious and deadly 
maladies to which human flesh is heir, and there 
is no one, we imagine, who will gainsay that to 
exert every endeavour to stamp out this disease by 
making persistent onslaughts on the bacillus which 
causes it should be the highest aim of sanitary 
engineers. Sir John Wolfe Barry some time ago 
raised the question whether, in our eagerness 
to exterminate bacteria of all kinds, we might not 
be destroying health-giving as well as death-dealing 
germs. We do not think that any one can hesitate 
for a moment as to which category the typhoid 
bacillus belongs. In this country it is largely the 
presence or absence of this particular germ, or of 
the more easily detected colon bacillus, which, 
granted perfect purification in other directions, 
determines the harmfulness or otherwise of an 
effluent. Yet the difficulty appears to be to 
determine whether it is there or not. If it cannot 
be found in sources where it is proved to demonstra- 
tion that it exists, who shall say whether an 
effluent is really harmless or not? Or, again, 
because the germ has not been found in effluents 
obtained by land treatment, are our experts pre- 
pared to vouch that such treatment absolutely 
destroys it ? 

It appears to us that in the present state of know- 
ledge no hard-and-fast rule can be laid down, but 
that each case should be decided according to sur- 
rounding circumstances. There are instances 
where the sewage of towns on the coast is dis- 
charged direct and without treatment into the sea. 
In many cases this is done without ill effects of 
any kind. The sewage, caught by currents flowing 
away from the shore, is taken out to sea, dispersed, 
and, no doubt, purified. We believe we are right 
in saying that there has been no case of typhoid 
which could be attributed to the eating of fresh fish 
caught anywhere off the shores of these islands. 
On the other hand, we are of opinion that an estuary 
where there is a forward and backward flow, and 
where perhaps there is even a slight excess of flow 
seawards on account of the upland water coming 
down the river, is no fitting place for the discharge 
of entirely untreated sewage. We speak, of course, 
of localities—and they abound in these islands— 
where populous towns line the banks at the mouths 
of rivers. Butif the sewage has been so far purified 
that putrescence will not take place, then it would 
certainly seem that enough had been done to meet 
the particular requirements. We are not prepared 
to say that sewage simply screened should be 
delivered into estuaries, except in special instances 
where the volume of sewage is small, the size of the 
estuary large, and the population on its banks not 
numerous. The same remarks may be applied to 
streams or rivers joining larger waterways near 
their mouths, or below all sources of abstraction of 
water for potable purposes, more especially if the 
effluent is discharged into a river or stream which 
is notoriously polluted before it reaches the effluent 
outfall. To insist on carrying the purification cf 
sewage, which is to be delivered into an estuary 
where the flow of water is greatly in excess of the 
volume of the effluent, or into a stream permitted 
to be otherwise polluted, so far that not only is 
chemical purity attained, but also the greatest 
possible percentage of bacteria destroyed, would be 
to ask too much. It would be demanding an 
expenditure of money which was not justified by - 
the circumstances. Provision should, however, be 
made so that greater purification could be insisted 
on if at some future time the conditions changed. 
Thus, a river might need to be purified in its upper 
reaches, or an estuary since become lined with 
populous towns, might demand new treatment. The 
case of shellfish opens up an entirely different 
aspect of the matter; but here, again, we would 
say that each particular instance must be treated 
with regard to surrounding conditions. 


THE SPEED OF LATHES, 


To the recent meeting of the Cincinnati Metal 
Trades Association Mr. H. M. Norris contributed a 
paper which is receiving some attention in the 
United States. Its object is to demonstrate the 
“inefficiency of the standard lathe for high speed 
cutting.” Some time ago Mr. Norris brought a 
hornet’s nest about his ears by roundly asserting 
at a meeting of the same Association that for work 
between lin. and 4in. diameter the ratio of back 
gears should be approximately two to one, and 
apparently since that time he has set himself to find 
proof to support his assertion. The point is evi- 
dently of as much importance to tool-makers in this 
country asin the States, and it will therefore be 
worth while to consider Mr. Norris’ arguments. 
The problem he set himself to solve was how to 
remove the most metal with high-speed tool steel 
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in the most economical manner, and in order to find 
this out he proceeded to test some tools to destruc- 
tion in the following ingenious way :—From a 
suitable bar of steel six taper shafts were made. 
The diameter at one end of each shaft was double 
that at the other. Hence the circumferential speed 
increased from one to two by perfectly regular 
gradations. The tools to be tested were fixed in a 
rest guided by a taper attachment, and set to turn 
down these taper shafts, beginning at the small end. 
The point at which they failed was noted, and the 
rate of cut in feet per minute was easily deduced from 
the speed of the shaft, and its diameter at the point 
of failure. It is unnecessary to go in detail into 
Mr. Norris’ figures. Suffice it to say that he con- 
cluded that it is inexpedient to operate on the 
average grade of steels at a speed greater than 
175ft. per minute; that deep cuts and coarse feeds 
are more economical than a fine cut and fine feed 
at a higher speed; that it is desirable always to cut 
at the speed which is found to be most economi- 
cally, and finally, of course, that a two to one back 
gear ratio gives as complete a range of speed as 
can be desired. 

If Mr. Norris had been content to apply his conclu- 
sions to his own particular case, there would be little 
cause to quarrel-with them. The work with which 
he has to deal apparently never exceeds 4in. diameter 
and is never less than lin.; the limits of speed are 
obviously in the same ratio, and hence the range 
is very small. The case is one which lends itself 
exceptionally well to the use of a special tool, and 
the machine advocated is undoubtedly and quite 
properly a tool of that kind. But when Mr. Norris 
leaves his own case and attacks a general purpose 
lathe on the ground that its back gear ratio is too 
high, he must expect nearly every tool maker in 
this country and elsewhere to join issue with him. 
Surely no argument is needed to show that a ratio 
which is suitable for a range of 3in. is wholly 
wrong when four times that range of diameters has 
to be dealt with? Furthermore, we believe Mr. 
Norris does the standard 18in. lathe, with which he 
is making comparisons, a grave injustice; for 
whereas he allows a two-speed countershaft for his 
own lathe, thus procuring twelve speeds with three 
steps, he shows only ten speeds with a five 
step cone on the standard lathe, and thus gives it, 
according to modern practice, a very small speed 
change. The unfitness of such a lathe for use with 
high-speed steel is obvious. It was never intended 
for such work as Mr. Norris has in mind. With- 
out exception, lathes specially designed to cut at 
great speeds are made, at any rate in this country, 
with double-speed countershaft or two ratio back 
gearing, in some cases both, so that a very com- 
plete range of speed is obtained. If a double-speed 
countershaft were used with the “standard ” lathe its 
amount of speeds would not be nearly so bad as the 
paper makes out, and, moreover, as the lathe is in- 
tended to meet a great variety of work, itis, all things 
considered, better to give it a long range deficient 
in some respects than to give it a shorter but more 
perfect speed change. Briefly, the “standard” 
lathe is, like all general purpose machines, a com- 
promise, and to compare it with a special tool is not 
justifiable. If Mr. Norris had made his experi- 
ments the basis of arguments in favour of special 
machines for every operation, he would have every 
reason for condemning standard lathes, but since 
such specialisation is in most works an impossibility 
the general purpose lathe is an absolute necessity, 
and his contention can hardly be supported. We see 
many points to commend in Mr. Norris’s lathe. 
Possibly the best point about it is that there is no 
very small step on the cone. The advantage of 
large pulleys has been thoroughly grasped in this 
country, and not one of our makers who has 
devoted attention to the manufacture of specially 
powerful lathes but has adopted cones of large 
diameter and width. One maker has gone so far 
as to reject the cone altogether, and to use a single 
broad pulley, getting his change of speed from 
gearing and two pulleys on the countershaft. 

On another point Mr. Norris seems to have 
arrived at a conclusion that was reached long ago 
by many engineers in this country, but that has 
always been more or less a bone of contention. 
His experiments are all in favour of deep cuts and 
coarse feeds, but it is rather astonishing to find that 
- he seems to regard 4 for the former and ,*; for the 
latter, with 16 cubic inches of metal removed per 
minute, a large cut. In a lathe of this size we 
should not hesitate to double both the cut and the 
feed, and whilst reducing the speed; yet remove 
more metal per minute. This would probably 
necessitate the use of water, to which Mr. 
Norris has an exaggerated objection. It is to 
be regretted that he did not see his way to try the 
effect of cuts deeper than 4in. by ,; feed, as the 
method he employed seems well adapted to solve 
a problem of old-standing. Perhaps some of our 





own tool-makers may feel inclined to make a few 
experiments on the same lines. The results could 
not fail to be instructive. 


LONDON ELECTRIC TRAMWAYS, 


THE position of electric traction in relation to the 
tramways in London has reached an interesting 
stage, which deserves attention at the present 
moment. In the south of the metropolis the 
London County Council has acquired possession of 
practically all the tramways, aka under the pur- 
chase clause of the Tramways Act, 1870, or by 
agreement with the proprietary companies, and the 
lines are now being worked by that body. As is 
well known, the Westminster-Tooting line and 
certain other sections have recently been converted 
to the conduit system of electric traction, and have 
been in operation for about two months with results 
which, generally speaking, have been satisfactory 
from an operating point of view. Indeed, it is 
noteworthy that even during the recent heavy storm 
of rain—the most severe for many years past— 
there was practically no interference with the 
tratlic, thus showing the excellence of the arrange- 
ments for the drainage of the conduit. As far as 
the financial side of the question is concerned, the 
assumption has been made in interested circles in 
the past that the working expenses would not 
exceed 6d. per car mile, and that the receipts 
would average 12d. per mile, leaving a balance 
of 6d. On this point the comptroller informed 
the County Council some time ago that unless 
a profit of 6d. net per mile was earned there 
would not be sufficient to pay interest and 
sinking fund charges. So far, however, as has been 
ascertained from the experience gained with the 
electric cars during the past two months, the 
receipts have averaged, according to official state- 
ments, 15d. per mile ; and if the earlier assumption 
as to the cost of working expenses, interest, and 
redemption fund charges are correct, and the income 
is maintained at the present average, the prospect 
is hopeful that the undertaking will prove a com- 
mercial success. Nevertheless it is as yet too early 
to form a definite opinion on the subject, or as to 
whether the large expenditure incurred in installing 
the conduit system will eventually be justified. 

In the meantime attention may be directed to the 
position of affairs on the northern side of the river 
Thames, where an extraordinary situation has been 
created owing to a variety of causes, and where a 
deadlock has occurred in the matter of introducing 
electric traction. As will be remembered, the tram- 
ways in the north were et. ayy id purchased 
several years ago by the London County Council, 
which leased them to the North Metropolitan Tram- 
ways Company—the former owner—for a period of 
years expiring in 1911. A clause was inserted in 
the lease which provided for the substitution of 
electric for horse traction, but a year elapsed before 
the County Council discovered that the clause only 
applied to the particular lines of the North Metro- 
politan Tramways Company which are situated out- 
side the county of London, and it was not until 
1900 that an amendment of the Act which sanc- 
tioned the lease was obtained, so as to render the 
electric traction clause also applicable to the tram- 
ways in London. The amendment provides that 
the County Council may introduce electric traction 
on the leased tramways, or it may require the com- 
pany to do so under certain conditions. It might 
be thought that the company would be approached 
in a cordial spirit, in the hope of securing its co- 
operation in the execution of the work, but, instead 
of adopting this course, the County Council asked 
the company what it would accept to relinquish its 
lease. Not unnaturally the directors of the com- 
pany replied that they were not prepared to consider 
the question of surrendering the lease, and the 
matter remained in a stationary condition for some 
time. A few months ago, however, the County 
Council served notice upon the company of the 
former’s intention to put into force the powers con- 
ferred in regard to the substitution of electric traction, 
and negotiations on the subject have since then been 
proceeding between the two parties, with the result 
that a selection has been made of a number of routes 
of a total length of 26 miles for the conduit system 
in the more central parts, and of 28 miles for the 
overhead trolley system in the more distant parts 
of the North Metropolitan tramway network. 

A serious dilemma has, however, arisen which 
threatens to retard the conversion to electric trac- 
tion of any of the tramways on the north of the 
Thames. In the first place, the borough councils as 
the road authorities, and having the right of veto, 
are opposed to the usé‘of overhead wires, the more 
so as they have seen the advantages of the conduit 
system in South London, whilst the Government 
would not allow of the employment of the single 
overhead trolley with rail between in certain parts 


of the East End of London owing to the possibility | q 


of disturbances being produced at the Greenwich 
Observatory. On the other hand, the North 
Metropolitan Tramways Company is in favour of 
the overhead trolley method and would assist in itg 
introduction. In fact, the company is said to be of 
opinion that if the County Council would help, the 
veto of the borough councils could be overcome—oy 
perhaps it would be better to term it overridden—and 
the work carried out at once; but the County 
Council is naturally not disposed to embark upon a 
risky venture which might lead to long and costly 
litigation. The company is, however, not only 
strenuously opposed to the introduction of the con- 
duit system, but it points out that under the terms 
of its lease it is entitled to ‘‘ quiet enjoyment,” and 
the possibility exists that any attempt to lay down 
the conduit method while the company is in 
possession would involve the County Council in 
heavy compensation. Itremains to be seen whether 
an outlet from the present difficulty will be found, 
but so far as can be concluded from the situation of 
affairs, the deadlock will probably continue for a 
long time to come. 
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IMPKOVEMENT IN THE EXPORT TRADE, 


Ir is gratifying to find, from the Board of Trade 
Returns, that the export business for the first half of this 
year—to which period the following observations are 
confined—shows a considerable improvement over the 
corresponding period of 1902. The handsome total of 
over uine millions sterling has been reached as the value 
of machinery and steam engines of all kinds to all 
countries during the half-year, and this is about a third 
of a million better than in the first half of last year. The 
advance, to be exact, has been from £9,031,606 to 
£9,336,325. For the greater portion of this—some 
6} millions—machinery proper—not steam engines or 
electrical mechanism—is reponsible. Increased railway 
enterprise in South America and South Africa is the 
chief cause to which may be credited an advance from 
£1,052,026 to £1,303,520 in the value of the exports of 





locomotive engines. The increase to South America 
was from £56,987 to £131,779, and to South Africa 
from £151,262 to £862,219, both heavy advances, 
Agricultural engines to all markets “improved from 
£327,112 to £427,641. The two dbove-mentioned 
countries were again conspieuous in this department 
also, but the largest trade was done with the Con- 
tinent of Europe, there being in this case an increase 
from £258,613 to as much as £827,829. It will be 
seen that a good three-fourths of our aggregate busi- 
ness in agricultural engines is done with the Continent, 
thanks, doubtless very largely to geographical proxi- 
mity, and also doubtless, to a considerable extent, to 
British excellence of manufacture. With regard to 
other descriptions of engines than locomotives and 
agricultural motors, the £871,849 of the first six months 
was only £1300 under last year, and that is a small 
matter in a trade which, it will be seen, a pproachesa 
million sterling. In this department Europe and 
Australia show a falling-off, but South Africa increased 
from £106,992 to £132,878, and India from £117,718 
to £137,763. The value of electrical machinery of all 
kinds reported for the six months is returnel as 
£224,124, and figures are not given for comparison 
with last year. We should have expected the total to 
be more than that, judging from the activity of the 
various British electrical engineering works since 
January; but it is evident that they must have been 
making largely upon home account, and the home 
demand has certainly been heavy. With regard to the 
above-mentioned 6} millions’ worth of machinery not 
electrical that has gone abroad, nearly a third, or over 
two millions, may be credited to textile machinists, 
who have been busy, especialy for the United States, 
Germany, France, and other countries in Europe. 
Mining machinery to South Africa has increased on the 
year from £103,013 to £160,836, and to all countries from 
£271,058 to £359,999, and the miscellaneous machinery 
to South America from £195,401 to £212,270. Altogether, 
the foreign trade for the first half of this year affords 
some very cheering figures, and we are glad to be able to 
add that the same remark may correctly be made as to 
the totals for the single month of June. British engineers 
are clearly holding their own among the world’s con- 
suming markets, and the reputation of engines and 
machinery made in British workshops continues second 
to none. 








BRIDGE BUILDING IN EGYPT. 


THE specifications and cahier des charges of the new bridge to be 
built across the Nile at Rodah Island are expected to be ready for 
aga in the Official Journal this week (June 29th-July 4th). 

he tenders will be opened some time in January of next year. 

The designs of the structures will be left to the tendering firms, 
who may each send in different designs 


It is noteworthy that though no English firms have as yet shown 
the least interest in the matter, the representatives of two Belgian 
firms have already been in this country some time gathering 
information and figures as to the cost of materials, labour, &c., 
which will enable them to calculate costs to a nicety when the time 
comes to send in their tenders, It would be interesting to know 
whether the British Chamber of C ce in Egypt has taken any 
steps to warn the English houses of the coming contract. If the 
Chamber of Commerce has not done so, it is reasonable to suppose 
that most English houses are in ignorance of the matter, and do not 
err from indifference to a contract which will run into £250,000. 

We are given to understand that.a dozen or so of copies of the 
specifications, &c., are being sent to the Board of Trade in England, 
and to similar bodies in Germany, France, Italy, Belgium, Switzer- 
land, &c., by the Ministry of Public Works.—Zhe Hgyptian 
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STEAM AUTOCAR NOTES, 
By J. 8. V. Bickrorp, 


Some time since I published an account of my experi- 
ments with flash boilers, and my reasons for not liking 
them. I then said that I did not think that, given a good 
water-tube boiler and a flash boiler, any impartial 
person would choose the former after carefully trying both. 
As I stated on the former occasion, I am perfectly well 
aware that the flash boiler can be made to work, and 
work well too, but I believe the water-tube boiler can 
be made to work better. There is one point in which 
the flash boiler has a considerable advantage under the 
best circumstances, and that is in weight. The flash 
boiler works without a steam drum, and, if the fire is 
automatically regulated, the tube of which it is made 
need not be more than 16 gauge, in which case the 
tubing of a boiler of 80 square feet of heating surface, 
capable of probably giving, when forced, nearly 10 horse- 
power, would only weigh about 75lb. With a water-tube 
boiler, on the other hand, what with headers, steam 
drum, «c., it is scarcely possible to produce the 
“ business” part much under a weight of 150 lb., if that. 
There is one point that is often overlooked in estimating 
the weight of this class of boiler, and that is the weight of 
the casing. When I first began to design boilers of the 
above types I thought that I could produce the casing for 
30 square feet of heating surface on a weight of about 
75lb. I soon found my mistake, and the casing of my 
present boiler weighs well over 150lb. What is more, | 
do not see my way to reducing this to any considerable 
extent. This casing consists of a lin. by jin. angle iron 
frame, to which is attached an internal casing, consisting 
of jin. plates round the furnace part and 16 gauge plates 
round the upper, and cooler, part of the boiler. Outside 
this comes between fin. and in. of asbestos sheet, backed 
with 20 gauge aluminium plates. It will be easily seen that 
this casing can hardly be reduced with safety. 

My preference for water-tube boilers is the result of 
fairly careful and exhaustive experiments both in the 
shop and on the road, some account of which will pro- 
bably be of interest both to automobile builders and to 
engineers in general, After abandoning the flash boiler I 
gave careful consideration to the problem, and eventually 
decided to try the Belleville—that is to say, each element 
was to be in series as per Fig. 1, the end A being connected 
to a header and the end B, as shown, being inserted into 
the steam drum. Before proceeding to build a boiler I 
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decided to make careful trial of the steam output, circu- 
lation, &c., of singleelements. The element used for the 
experiments was built up as shown in the sketch— Fig. 1 
——-with double bends and pieces of jin. steam pipe, the 
connections necessitating two running joints. For pur- 
poses of experiment, an open-topped vessel was substi- 
tuted for the steam drum, all the experiments being 
conducted at atmospheric pressure. 

In all experiments following the part of the boiler A 
was the same, the changes being rung on the connections 
B from the water vessel and the steam delivery pipe C. 
The heat was supplied by a Bunsen petroleum burner, 
capable of burning about 10]b. per hour of petroleum 
lamp oil, and the boiler was suspended in a rough casing 
of firebrick, no attempt at economy being made, the only 
pointaimed at being to keep the boiler as hot as pos- 
sible and the condition the same in all experiments, it 
being particularly desired that the experimental boiler 
should be more forced than could ever be the case with 
the actual finished boiler. The part A of the boiler con- 
sisted of eight lengths of jin. steam pipe, with seven 
return bends, making up about 2} square feet of heating 
surface altogether. 

Experiment No. 1.—The tube B was a plain piece of 
tin. steam pipe, and the delivery pipe C was 3in., and 
passed in through the side of the vessel. Output of 
steam (average of two experiments), about 6]b. per 
15 minutes, or a little over 8]b. per square foot per hour. 
There was a considerable amount of ebullition from the 
water pipe H, causing the water in the water vessel to 
jump and froth rather badly, but this only took place 
after the mouth of the tube g was uncovered. This 





would lead one to suppose that a moderate circulation 
was going on under these conditions. There was no 
trace of circulation once the mouth of the tube G was fully 
uncovered, there being just a dribble of water from it 
with the steam. Another noticeable point is that as soon 
as the fire was turned on the water level in F rose con- 
siderably, showing that the boiler proper could only be 
partly full of water inuse. This deduction is borne out 
by later experiments with a boiler on a car. 

Experiment No, 2.—A check valve was placed in the 
water supply pipe at I. Result, 64 lb. to 7 lb. steam per 
hour, or nearly 10 1b. per square foot per hour. 

Experiment No. 3.--The delivery end of the boiler was 
disconnected and a reducing socket put on so as to 
diminish this end to }in. gas—about ,', actual bore—and 
this tube was then turned so as to look in over the top of 
the water vessel, as in Fig.2. This would not work at 
all, the output of steam being about 2 Ib. in fifteen 
minutes, or 8 lb. per hour, and the boiler was partly red- 
heated, there being much surging asin a flash boiler, and 
the steam was superheated. It seems to me that this is 
an instructive result, as it seems to show that it is very 
necessary in this type of boiler to keep the steam outlets 
quite free. Subsequent experiments showed that a }in. 
delivery pipe was only just enough to take off all the steam 
produced without diminishing the maximum output, as 
shown when the outlet was jin. The reason for this 
falling off in output is, of course, that the only pressure 
which forces the water from the water vessel into the 
boiler is that due to the static difference in water level 
in the boiler and the water vessel, and in the nature 
of things this cannot exceed an inch or so. If, there- 
fore, the steam in forcing a passage through the 
restricted outlet produces a pressure in excess of that 
corresponding to the static difference of head, the 
water will be to some extent prevented from entering 
the boiler. It is perhaps possible that this may account 
for some of the failures of Belleville boilers. 

On increasing the pipe J to jin. there was still some 
superheat of the steam and overheating of the boiler 
coils, the maximum output being about 6} 1b. per square 
foot per hour, and this only disappeared when the pipe 
J was increased to }in.—standard steam, about ;'; actual 
bore. The bore of the jin. pipe was about ,;, which 
indicates that one could not safely count on the steam 
from more than 2 square feet being passed through a 
tin. hole in practice, allowing a reasonable margin. This 
means that elements of a Belleville type boiler made of 
solid drawn steel tube }in. bore could not exceed 12ft. 
in total length, and if 4in. tube were used the length 
would have to be reduced to 3ft. or thereabouts, as it 
would not be safe to count on as great an output as was 
actually obtained from this size tube. This will at once 
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be clear if it is remembered that when I actually obtained 
an output of 8lb. per hour from a }in. tube the steam 
was highly superheated, showing that the boiler was half 
empty, and in consequence the static head, and with it 
the pressure forcing steam through the outlet, would be 
much in excess of normal conditions. 

The boiler was then coupled up with both the supply 
and delivery through the bottom, as shown in Fig. 3. 
This would not do at all, as might have been expected. 
The water was shot all over the place. A piece of tube 
was added to the steam end so as to bring it above water 
level, as shown in the dotted lines. This arrangement 
worked well. 

In all these experiments the supply pipe was }in., and 
the next experiment was to try the effect of a larger 
supply. The boiler was coupled upasin Fig. 1. All the 
water was found to boil before any steam was produced, 
whereas in those experiments where the delivery end was 
above the water level steam came off almost at once, and 
whilst the water at the bottom of the vessel F was quite 
cold. The result of providing a large supply pipe was 
that there was no improvement in the output. 

Though the experiments showed that there was every 
probability that a good boiler could be built on these 
lines, it is incidentally interesting that there did not 
appear to be any circulation through the tubes after the 
water had once boiled. Even when the water in the 
water vessel was only jin. below the 3in. delivery pipe 
in Fig. 1, practically no water came through with the 
steam. In later experiments with a Niclausse type boiler 
there was found to be considerable circulation, but no im- 
provement in the output was noticeable. 

A boiler was now built consisting of nine elements, 
each element consisting of six lengths of 3in. tube, joined 
up with five double bends as before, giving about 22 
square feet heating surfacein all. The ends of the tubes 
were screwed into the steam drum above and a malleable 
cast iron header below, whilst the downcomers were 
provided with check valves to stop surging. The tubes 





were spaced about 1}-2in. centres, which was about as 
near as they could be placed so as to allow for back nuts. 
It will be as well to pause here to say that this distance 
apart gave about 60 or 70 square inches cross section of 
gas space, and was found by no means enough with the 
rudimentary funnel used on an automobile without a 
funnel blast. The present Niclausse type boiler has well 
over a square foot of cross section of flue space, and this 
is only just enough to prevent smoking, whilst a cover 
placed on the casing with a 5in. hole in it produces clouds 
of smoke at once, the funnel ultimately adopted being 
12in. by 5in. and 12in. high, and is only just enough. 

The above—Belleville—boiler was built and tried. It 
was at once found that the check valves could not be 
used. Though they answered all right in the preliminary 
experiments, they would not allow enough water to 
pass them in the case of the finished boiler, though 
there were two of them, each lin. bore. Without the 
check valves the boiler worked well, and produced 
170 lb. of wet steam, with a consumption of about 16 lb. 
of oil. This was without a superheater. After the above 
trial a superheater was added immediately over the fire, 
consisting of a zig-zag of solid-drawn steel tube, making 
up nearly two square feet. The result was highly super- 
heated steam, and the output of the boiler fell to from 
6 lb. to 7 lb. of steam per pound of oil. This emphasises 
a fact often called attention to, but not sufficiently 
remembered by advocates of superheated steam, which is 
that superheat cannot be had for nothing unless, of 
course, a large amount of heat is going to waste. I may 
pause here to say that in the next boiler I built I used 
ten square feet of superheater in the smoke-box above the 
boiler, and, as a result, obtained an output of nearly 9 lb. 
of dry superheated steam at a temperature a little below 
400 deg. Fah., and a pressure of 150 |b. per square inch 
for a consumption of 1]b. of oil, the output being, 
roughly, 7lb. per square foot of heating surface per 
hour. 

In the Belleville boiler described above all the joints 
were screwed, and this is, of course essential if the boiler 
i3 to be made red-hot without injury. I have so far found 
it impossible to produce a boiler on these lines which 
shall be tight when new. Both the boilers I have built 
leaked very badly when first tried, in spite of every care 
in putting together. This did not last long. We added 
alittle barley meal and sal-ammoniac to the water, and the 
first boiler is now absolutely tight after a year’s use and 
many overheatings. 

There is one somewhat serious objection to this type 
of boiler on an automobile, and that is that the water 
content is very small indeed, and in consequence the 
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water level changes with great rapidity. When I first 
started to design a water-tube boiler I fully thonght that 
it would be impossible to work it at all without auto-° 
matic water control of some sort, and I conducted an ex- 
haustive series of experiments on automatic feed regu- 
lators with very successful results. Ultimately, however, 
it was found in practice that there was very little 
inconvenience in having to watch a gauge glass in a 
boiler which did not damage by occasional over- 
heating. In the boiler as built a low-water alarm was 
used, which worked well, but when this went out of 
order it was not restored, as I found that I did not want 
it. The idea of a car in which one can sit still and steer 
and talk to a friend is very pretty in theory, but in prac- 
tice any car travelling at 20 miles an hour or thereabouts 
—and very few cars travel much less on the level— 
takes about all one’s time on the steering, so that there 
is no conversation possible for the driver, and my own 
experience is that the watching of a gauge glass does not 
worry one in the least. 

The use of the Belleville boiler on the road.—When 
first I took the boiler already described on the road 
several unexpected things happened. I had so arranged 
matters that the steam, after leaving the engine, passed 
into a grease separator, consisting of a flat box of sheet 
metal attached to the side of the water tank. The steam 
on entering this box impinged on the side of the tank and 
deposited its oil, which passed down to the bottoin of the 
separator and ran to waste through a small hole, whilst 
the steam rose and went into the top of the water tank, 
passing thence to the horizontal funnel. One day when 
starting out for a run we had the water tank nearly 
empty, and the car ran very well for the first two miles, 
when we filled the tank. Immediately after that it 
would not run at all well, and would not keep steam. We 
noticed this on many occasions, and at last traced it to 
the absence of exhaust inthe funnel. The exhaust, after 
passing through the tank, went into the funnel, and after 
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the tank had been recently filled all the steam would be 
condensed by the cold water; as soon as this water was 
hot all the steam went into the funnel and increased the 
draught. After a time I added a funnel blast having an 
aperture of about ;4in., and all trouble ceased, the waste 
of water not being noticeable. There was one other 
point about the boiler which puzzled me somewhat for a 
time, and that was that no matter what the con- 
dition of the tank, the boiler did not work as well for the 
first few miles as afterwerds. This I now trace to the 
coldness of the boiler casing, and to the fact that the 
lower part of the casing becomes red hot in use after 
about half an hour, and this would doubtless result in a 
good bit of heat being radiated. 

A considerabie amount of heat was found to be going 
to waste through the funnel, so I decided to try a large 
feed-heater. This was constructed of copper tube, 
arranged in the smoke-box in a way which can best be 
described as “tangled.” To my surprise I found that it 
made little difference to the boiler’s steaming capacity, 
or to the running of the car, though there was fully ten 
square feet of heating surface in this “ economiser.” Of 
course, it must be remembered that, the exhaust passing 
through the tank, the feed-water was practically always 
boiling before it reached the pump. But, in working 
with a hot feed, the pump was placed below the bottom 
of the tank, and had double-suction and double-delivery 
valves. Even with boiling feed, it might have been 
expected that the addition of 50 per cent. to the heating 
surface of the boiler, and the passing of the cool feed 
through the cool gases, would have resulted in some 
economy. Of course, it may have done so; no very 
careful experiments were made, but I never noticed any 
diminution in the fuel consumed on a given journey. It 
is this fact which has led me in the present boiler to adopt 
a surface contact feed-heater where the exhaust steam is 
in contact with the feed-water on its way to the pump, 
and to abandon a feed-heater in the smoke-box in favour 
of asuperheater in that position. The result is, I 
believe, about as good as can be obtained in a practical 
water-tube boiler—namely, 9]b. steam per pound of oil 
with cold feed. The experiment was made before the 
feed-heater had been made. It may be expected that 
when things settle down to work, and leaks are all 
stopped, that with hot feed we may produce 10$ lb. of 
steam per pound of oil, which would represent an efficiency 
of close on 75 per cent., and which, for a small water-tube 
boiler, would be quite good. 

The power developed with this boiler on the road came 
as somewhat of a surprise to me. I had argued that the 
best result which I had obtained was an output of 10]b. 
steam per square foot of heating surface per hour when 
the tubes were bathed in flame and under what I con- 
sidered service conditions, about 8]b. per foot. I there- 
fore argued that I might expect about 160|b. of steam 
from my boiler, which contained about 22 square feet of 
heating surface, not counting the feed-heater. I had also 
found that the best results I could obtain with the engine 
were 1 horse-power from 30 |b. of steam per hour—at 2 
brake horse power—and this did not allow for leakage, 
which amounted in the preliminary experiments to a 
couple of gallons per hour. Perhaps these may be dis- 
counted, as the boiler would have “taken up” in the 
interval, and has been proved since then to be quite 
tight. Under the above conditions the maximum output 
of the boiler would have been about 5} brake horse-power. 
Yet the car with solid rubber tires on, and weighing at 
the time 2450 lb.—including load—went up a hill a mile 
and a-half long—two milestones on the hill—of 1 in 27, 
at 16 miles per hour, with only a drop of 50]b. in the 
steam pressure. Road resistance is very difficult to get 
at, at these speeds, but from the readings of a pressure 
gauge attached to the steam chest of the engine I am 
inclined to think that road resistance is very much 
higher at 15 miles per hour than at 5. Thus the above 
pressure gauge reads about 351lb. per square inch with 
the car travelling slowly on the level, and between 60 and 
70 at 15 miles per hour over the same _ ground. 
This would lead us to believe that the road re- 
sistance is at least 50 per cent. higher at the 
latter speed than at the former, and if so, the 
road resistance would be, according to M. Michelin’s 
results at low speeds, about 90lb. per ton. To be on the 
safe side, suppose the resistance be put at 70 lb. per ton 
due to the road, the resistance of the hill would be 92]b., 
and, adding road resistance, we get 167 1b. as the total 
resistance. This gives 7:2 brake horse-power on the 
wheels, and, allowing for 10 per cent. loss in transmission, 
about 8 brake horse-power on the crank shaft—a result 
which seems to me to be exceptionally good for sucha 
set of machinery, and would indicate either a considerably 
higher steam output from the boiler, or a smaller steam 
consumption by the engine, than was anticipated. I 
believe, on the whole, that the maximum steam output 
did not exceed 220 lb. per hour, and in consequence the 
engine must have run with a consumption of 275 lb. per 
brake horse-power hour, which is quite good for such a 
small engine. The one disappointing thing about the 
whole design has been the fuel consumption, which has 
always been high. Under no circumstances have we 
obtained much above 61d. of steam per pound of oil, and 
the best run has been six miles per gallon. I have great 
hopes of being able to better this considerably in my next 
design. 

I hope at some future date to give some account of 
experiments on automatic feed regulators. 








Tae new ship channel known asthe Ambrose Channel, 
which is the main entrance to New York harbour, will necessitate 
the excavation of 42,000,000 cubic yards of earth. The channel 
will be 40ft. deep, 2000ft. wide, and seven miles long. At the 
lower end of the channel a cut is being made, 35ft. deep, 1000ft. 
wide, and one and a-half miles long. Contracts are to be let for 
two new dredges to be used in completing the main channel, and 
eight months hence, when these new dredges are in commission, 
the dredging output will be twice what it nowis, It is estimated 
that the work will cost 24,000,000 dols. 
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SHIPBUILDING IN CANADA. 
(From our Canadian Correspondent.) 

OnE of the industries which is compelling attention, 
and attracting capitalists in Canada, is that of ship- 
building, owing to the ever increasing demand for means of 
cheap transportation, consequent on the rapid development | 
of the western portion of the Dominion, with its tremendous 
output of wheat and cattle. Those at present engaged in the 
shipbuilding business are unable to fill all the orders, and in 
the twelve months something like thirty large new ships have 
been imported from Great Britain for the Lake trade exclu- 
sively. Notwithstanding all this, and with four or five large 
shipyards in full swing, the Canadian Shipbuilding Com- 
pany is starting another yard at Fort Erie, right opposite the 
city of Buffalo. Passing through the town of Collingwood, | 
Ontario, the other day, I was accorded a very interesting inter- 
view by the assistant manager of the Collingwood Ship- 
building Company, Mr. Johnston, who placed himself at my 
disposal for half-an-hour, and gave me useful information. 
This company had been reorganised some two years ago, and 
now, with a capital of a million dollars, claims to have the 
largest plant in Canada. Situated at the town of Collingwood, 
in the Georgian Bay of Lake Huron, an enterprising and | 
hustling town, on the line of the Grand Trunk Railway, and a 
town keenly alive tothe necessity ofutilisingits natural harbour 
facilities, the company has a plant covering 10 acres of ground, 
and consisting of all the necessary equipment for turning out 
first-rate modern vessels, and also a large dry dock for the | 
accommodation of ships in need of repairs. They employ | 
700 to 800 men, and are always on the look out for more of 
the right class. Most of the steel plates used so far have | 
been purchased in Great Britain, also the furnaces for the 
boilers, all the rest of the necessary equipment being manv- | 
factured in their ownshops. The furnaces, I was told, could | 
only be purchased in the Old Country, and the steel plates | 
for this purpose come into Canada free of duty. This last | 
item is certainly in favour of the Canadian builder, and is | 


probably intended to facilitate the industry and encourage 
the man who puts his money into the work. British skilled 
labour is in demand, and a large proportion of the men 
employed at present come from the Clyde. The following 
wages are paid :—-Boilermakers about 9s. per day; machinists, 
9s.; bolters, riveters, &c., 7s. to 8s.; skilled labour on the 
boats, 10s. to 12s. per day, and good men are wanted. With 
regard to the class of boats turned out, the largest built by 
this company was the Agawa, 490ft. long, 56ft. beam, and 
32ft. moulded depth, designed for the freight traffic 
entirely, while the passenger trade is catered for in such 
boats as the Huronic, a superb steamer 320ft. long, engines 
3000 horse-power, and fitted with every modern comfort and 
convenience for those desiring to travel either for business or 
pleasure. 

At the present time two feeight boats are on the stocks—in 
fact, nearly completed—both intended to assist in transpor- 


| tation this autumn. 


The waterways of Canada are being improved every year, 
and constitute a great highway right up to the heart of the 
North American Continent, and even now there are unloading 
at Fort William two boats direct from England. Fort 
William lies at the head of Lake Superior, and only about four 
hundred miles from Winnipeg. With the steady improve- 


| ment in waterways, it will not be long before we have a line of 


steamers sailing with cargo direct from Fort William to 
Liverpool without unloading. This carrying trade is 
increasing amazingly, and the moving of the Western crop 
has become, in late years, a very serious problem, as, after the 


| Lake navigation ceases, we have only the Canadian Pacific 


Railway for through traffic until the Lakes open again in the 


| spring. Consequently, the idea is to get as much grain as 


possible away before frost sets in. British makers of ships, 
if they have time, may cater for this trade, and possibly, on 
account of better facilities and cheaper labour, make more 
profit than the Canadian builder. At any rate, ships are in 
demand, 
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have embodied both these attributes. As will be seen from 
the general view, the pumps are of the vertical marine type, 
having cast iron back standards and steel tie rods in front. 
| The guides for the crossheads are formed in the standards, 
| and the crossheads, which are of cast steel, are connected 


HYDRAULIC PUMPING ENGINES. 





Tue engraving on page 70 and the drawings below repre- 
sent a seb of high-pressure hydraulic pumps, which have 
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Fig. 2--SECTION THROUGH PUMPS 


recently been constructed by the Leeds Engineering and Hy- 
draulic Company, of Leeds, for the new dredger Coronation, 
which has been built at Barrow by Messrs. Vickers, Sons and | 
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Fig. 3—STEAM, CYLINDER 


Maxim for the Mersey Docks and Harbour Board.* The 
object which the makers had in view was the combination of 
rigidity with compactness, and the design adopted appears to 


| OIL AND 


with the cranks by means of forged steel connecting-rods, 
which span the pump bodies, and are thus brought into the 
same line with the pumps. The crank shaft is of forged 
mild steel, the webs and pins being machine-cut out of 
| the solid. 
The diameter of the steam cylinder is 13in., and the steam 
pressure for which the engine is designed is 180 1b. on the 
| Square inch. The stroke is 12in. The hydraulic rams, of 
course, have the same stroke, and they have a diameter of 
4in. Their working pressure is 1000 lb. on the square inch. 
The pump bodies, rams, clack boxes, and valves are all of 
gun-metal. In Figs. 1, 2, and 3 are shown sections through the 
| steam and hydraulic cylinders. They and the general view 
| Show the engines and pumps so well that further explanation 
is unnecessary. 








WATER SEPARATOR. 


| THe complete separation of oil from condenser water for 
| boiler feed, or water contaminated with grease, has been a 
problem the solution of which has been attempted by many 
| for some years past, but up to the present has only been par- 
tially effected. Everyone familiar with the subject will have 
recognised the apparent impossibility of separating that part 
| of the grease that has become emulsified from the water, as 
| in that form it will pass any filtering material; but like some 
| other successes, the device for effecting this has now been 
| found to be a very simple one. Instead of employing coagu- 
| lants, or chemicals, or other means, with elaborate measuring 
| and mixing machinery, in the new process, the contaminated 
| water is subjected to an electrical treatment that completely 
| destroys the emulsive character of the oil, and renders it 
| susceptible of filtration. 
| Within the past few days we have had an opportunity of 
seeing the new process at work, where it has now been in 
operation for many months. 
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In it—known as the Davis- | 


Perrett process—the exhaust steam, directly it is condensed, 
is passed through tanks provided with metal electrodes 
arranged in such a way as to cause the water to take a 
circuitous path through them, the electrodes being con- 
nected to any convenient source of electric current. On 
passing the current the emulsified nature of the oil 
and water is immediately destroyed, and on the 
water being then passed through any suitable filter, 
the oil is extracted, leaving the water pure and free 
from any acid. 

The amount of electrical energy required in the 
process being very small, it becomes a very cheap 
one. On the plant we had the opportunity of 
inspecting, wherein over 25,000 lb. of water are 
treated per hour, the energy required is only from 
three to four horse-power, which, by further im- 
provements that are now being made, will be 
shortly further reduced. The size and arrange- 
ment of the plant required for this new process is 
such that it can be placed in almost any convenient 
position; where space is not of importance, an 
ordinary tank filter, with sand or sawdust for the 
filtering material, can be used, or if space is 
limited, a cloth filter, occupying about 8ft. by 3ft. 
6in. of floor space, is sufficient. The labour neces- 
sary for keeping the apparatus in operation isinsigni- 
ficant, an hour per day of a labourer’s time being 
ample for attention to the plant we had the oppor- 
tunity of inspecting. The boilers of this plant 
have, we find, been examined from time to time— 
since the Davis-Perrett process has been in opera- 
tion in connection with them—by the inspector of 
the National Boiler Insurance Company, of Man- 
chester, who on his last visit gave an excellent 
report as to theirstate. The plant is made by Davis-Perrett, 
Limited, 26, Great St. Helen’s, E.C. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible yor the opini 
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| THE PROPULSION OF WARSHIPS. 


Srr,—In your article on “The Propulsion of Warships” in THE 
| ENGINEER of June 19th it is stated that ‘‘we have pointed out 
| that absolutely no advance has been made since Robert Griffiths 
| gave the world a propeller with a big boss and narrow-tipped oval 
| blades,” and a paragraph on page 630 states that there is a 
tendency to demand the “‘ re-screwing ” of the Navy. 

I beg leave to make a few remarks thereon. 

So much faith has been placed in the Griffiths form because it 
was successful with low-powered ships, in which there was only 
about 12 indicated horse-power per square foot of helicoidal area, 
as in the days before 1866. So late as 1878, in the case of H.M.S. 
Iris, there was about 14 indicated horse-power per square foot of 
the disc area of the first propellers of 18-5ft. diameter, when the 
speed attained was only 16-57 knots for 7503 indicated horse- 
power. When the screws were reduced to 16-3ft. diameter the 
speed of the Iris inczeased to 18-57 knots for 7714 indicated horse- 
power. In tnis case there was about 19 indicated horse-power per 
square foot of disc area and about 60 indicated horse-power per 
square foot of helicoidal area. In the case of the Drake’s screws 
| at full power there were 55 indicated horse-power per square foot 
| of dise area, and with the original screws of 152 square foot heli- 
| coidal area there were 200 indicated horse-power per square foot . 
| of the helicoidal surface. With this proportion of indicated horse- 
| power to helicoidal surface the speed of the Drake was only 
| 23-05 knots with 30,864 indicated horse-power. But when the 
combined area of the blades had been increased from 152 to 210 
square feet the maximum speed of the Drake rose to 24-11 knots, 
the indicated horse-power being only 31,409. If tank experiments 
are of so much value, why was not this very simple problem of the 
necessary area of the blades for these ships solved by the tank 
experiments which are conducted by the highest and most 
experienced authorities ? 

I have long held the same views which are expressed in your 
article, that ‘‘experiments of this kind made with the screw 
propeller are more than misleading—they are treacherous to the 
| last degree.” 
| Itis the ‘‘fixed idea” derived from tank experiments and the 
towing experiments on small vessels that the ‘‘ wave-making resist- 
ance” of all vessels, however large they may be, increases rapidly 
up to the seventh power of the speed after the limiting speed of 

VL has been passed. This “fixed idea” has stopped efforts to 
design screws to suit large sbips of fine lines, deep draught, and 
high power, and to give the best results under the conditions of 
ocean steaming in both fair and foul weather. In the ‘‘Transac- 
tions” of the Institute of Naval Architects for 1901 appears a 
Fe by Mr. Tennyson d’Eyncourt on ‘‘ The Limits of Economical 
peed of Ships,” in which he says :—‘‘ Taking actual trial results, 
I find that the indicated horse-power at the limiting speed, as 
defined above, is varying as the fourth power of the speed, and 
varies in increasing ratio, till at about 12 per cent. above the limit- 
ing speed it is varying as the seventh power of the speed ;_ whilst 
the wave horse-power varies as ¢’ at the limiting speed, and as 7", 
or sometimes as a higher power of », at 12 per cent. above the 
limiting speed ; and at this, viz., about 12 per cent. above the 
limiting speed, the wave horse-power is approximately equal to 
the skin horse-power, and then rises above it; the skin horse- 
power, of course, always varying as v?*®.” 

This view seems to be supported by the results of the trials of 
the Drake class of cruisers and of the County cruisers, but only 
when they were tried with their original screws of small helicoidal 
area. When the screws of 210 square feet of helicoidal surface 
were tried in the Drake the results did not show any very great 
rise of the power to correspond with the large increase of speed. 


Results of trials of H. M.S. Drake. 
Power varies Efficiency 
x x) 











Speed. LE.P. as vX, 
Value of X. “T-e-p. 
Screw blades 15-43 6,987 ) Page 0-529 
| 152 sq. ft. , f 3-357 
| 22-08 28,108) S52 0-463 
i 6: 736 
28-05 80,864 “as 0.428 
Screw blades 15-41 .. 6,520) =) ae 0-561 
210 sq. ft. oa f 3-41 
22-16 .. 22,584 ia’ see 0-478 
\ 3-93 
24-11 31,4094 4 0-446 


Now, the limiting speed of the Drake, as defined by Mr, 
d’Eyncourt, could not be more than 22 knots; and 12 per cent. 
above that is 24-6 knots, so that it appears from the results given 
by the blades of small area that the power required to overcome 
the resistance of the Drake between the speeds 15-43 knots and 
22-08 knots varied as 73-7, but that between 22-08 knots and 
23-03 knots the power varied as z*-736, This appears to prove Mr. 
Tennyson d’Eyncourt’s proposition very completely. The results 
of the trials of the propellers with the larger blade surface, on the 
other hand, proved that the power required to overcome the 
resistance of the Drake between the speeds 22-16 knots and 24-11 
knots varied only as 2? 9, 

The simple fact is that, despite the results of all tank experi- 
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ments and calculations based thereon, the excessive increase of 
power required is due entirely to the screw propellers not being 
properly designed for (1) the transmission of so much power, (2) 
for the high speed of rotation required at the maximum power of 
the engines, so thata very large amount of power was wasted, not 
only at the higher, but also at the lower speeds of 15°4 and 22 
knots, as shown by the coefficients of efficiency for the small 
blades being less than those for the large blades at the same 


speed. 

orn the resistance cf the Drake did not increase between 
22 knots and 24-1 knots as S® 75, as appeared to be the case when 
the small blades were tried ; for, if it had so increased, about 
41,000 indicated horse-power would have been required to drive 
the Drake at 24-1 knots. 

This is a good illustration, showing that no improvement effected 
in boilers or engines can give such great advantages at high speeds 
as real improvements in propellers. But in consequence of the 
failure of all the various “ rule-of-thumb” designs experimented 
with during the last forty years, it has become a ‘“‘fixed idea” that 
no improvement could possibly be effected, and engineers and ship- 
builders have classed proposals for new propellers with proposals 
for perpetual motion. 

I have been engaged, on and off, in propeller experiments and 
investigations ever since 1860, and in consequence of the frequently 
repeated failure of our cruisers to attain the designed speed, [ 
applied in July, 1899, to have a screw propeller of my design tried 
at Haslar. That request was refused ; but I still proceeded with 
investigations, and in consequence of further reports of deficient 
speed I applied officially, on May Sth, 1902, to the Admiralty for 
a trial of my propeller on H.M.S. Prometheus or H.M.S. Hyacinth. 
In that letter I stated, ‘‘It has been found necessary to increase 
the length and modify the form of vessels in order that the in- 
creased power may be economically applied at the highest speed, 
and I discovered some time ago that some corresponding change 
is required in the serew propeller in order that it should be 
economical at the highest speeds.” 

On June 13th, 1902, I wrote :—‘‘ The net results of my experi- 
ments show that whatever may be the actual loss of power due to 
the screw alone, at least 33 per cent. of that loss may be prevented 
by the peculiar form of the blades which I propose to use . : 
which will give an increase of maximum speed of probably three- 
quarter knots to those vessels.” And in the same letter 1 wrote: 
**T have investigated the results of many vessels in order to ascer- 
tain the best proportion of area of blade to the maximum indicated 
horse-power, and have succeeded in obtaining some data which 
should be useful in designing propellers. Further, I suggested 
that the blades should be made of extra large size, so as to permit 
them to be reduced in area for further trial, ‘‘for however good 
the results of .the first trials may prove, with the blades as 
proposed, I consider it would be desirable that further 
trials should be made with the pitch altered, and possibly 
with the blades reduced in area.” Thus we should be able to 
ascertain from the results whether the area of the blades was 
excessive or not. In concluding my letter of June 13th, 1902, I 
stated that ‘‘Only experiments with different screws on the same 
ship can give definite results, and show the actual merits of various 
types of propellers.” And in a subsequent letter to the Admiralty 
dated November 14:h, 1902, I wrote:—‘‘I do not attach too much 
importance to the results of the small experiments I have made 
myself, nor to any other small experiments, which small-scale 
experiments on screws can only indicate the direction in which we 
may reasonably expect to effect improvements, providing that 
direction is also indicated by calculations.” That is, in my 
opinion, the true function of tank experiments, After forty years’ 
practical experience and investigation, I venture to assert that the 
‘*re-screwing” cf the whole of our high-powered warships and 
mercantile steamers of over 14 knots would effect a most valuable 
increase of speed which would not be otherwise attained without 
an enormous increase of engine-power, which power it would be 
impossible to put into the ships. 

Even when the best proportion of indicated horse-power per 
square foot of helicoidal area has been ascertained, there will still 
remain a large loss of power with screws of existing forms, and I 
am convinced that that loss can be reduced by at least one-third 
by means of a few experiments with blades properly designed to 
utilise the power for propulsion. In the case of H.M.S. Drake, I 
have reason to believe that the speed of that ship can be raised from 
24 knots to over 25 knots, and that at least another knot can be 
added to all our mercantile liners without any material increase of 
the indicated horse-power. 

Chinthurst, 20, Alleyn Park, 

West Dulwich, 8.E., 
July 6th. 


GEORGE QUICK, 
Fleet Engineer, R.N., Retired. 


MILLING MACHINE FEEDS. 


Sir,—I have read with interest Mr. Vernon's letter on the above 
subject in your current issue. The remarksin mine of the previous 
number do not, however, seem to be disproved, and I will go 
through Mr. Vernon’s communication as concisely as possible. 

I, of course, accept Mr. Vernon’s figures unreservedly, as I trust 
he does mine, but it may be pointed out that Messrs. Herberts’ 
machine is working in their own shops and on their own iron, 
while my machines, if not in the hands of the enemy, are at least 
on neutral territory. 

With regard to the name “rotary planer,” this is not my own, 
but was first used, to my knowledge, by the late Mr. Joshua Rose, 
in his ‘‘ Machine Shcp Practice.” His reasons seemed sufficient 
to me, as the cutter used differs considerably in action from the 
cylindrical mill, and the name is now in general use throughout 
the States. 

Referring to my visit in 1897 to Messrs, Herberts’ works, their 
remark as to rotary planing not being sufficiently accurate was 
made, not in connection with lathe beds, but in machining lathe 
legs and similar work. I was informed that these, if finished by 
rotary planing, would be incorrect enough to spring the lathe bed 
when bolted up. It occurred to me that bed sections must be 
weak somewhere if a light rib pattern leg could spring them much, 
but having come to listen and not to talk, I did not pursue the 
subject. I therefore see no particular reason to withdraw my 
remark that Messrs. Herbert have changed their opinion, as better 
men have done. The question of milling lathe beds was not 
entered upon, and I do not propose to do them by rotary planing, 
which, like other methods, has its own place. 

I note Messrs. Herberts’ cutter is re-ground in the tool room 
about once a day. Of course, it is satisfactory to get over the 
work rapidly, but is it worth while to save a very few minutes in 
this way! My own cutters are ground separately by hand, either 
on the grindstone or wet emery wheel, taking half an hour for an 
llin. cutter, grinding and re-setting. I encourage customers to 
keep a spare set by them, so that blunt tools can be re-ground b: 
the operator while a cut ison. Hand grinding may be condemned, 
but, at all events, gear cutters are best ground in this way. Com- 
paratively few engine makers or pump makers have tool rooms, 
though, if they have, so much the better. My system has been 
developed to suit existing conditions, though, if desired, the 
cutter-block in the small machines may be removed bodily for 
sharpening, as done by Messrs. Herbert. I prefer myself separate 
grinding, as in the case of 30in. or 40in. cutters removing is a big 
job, and I have not yet seen a really handy portable device. 

As to speeding up at the expense of more frequent sharpening, 
there is a golden mean, and J am content so far to machine 
surfaces in one-third to one-sixth the time taken by the planing 
machine. 

I note Messrs, Herberts’ milled surfaces are finished by grinding 
when intended for slides. My machines have to leave surfaces 
good enough for bolting together, and the cutters used have been 
developed for many years with this end in view. 

The weight of Messrs, Herberts’ machine—nearly four tons— 





indicates an important tool of considerable first cost, but the fact 
of the spindle being vertical—which I avoid—accounts for much of 
this. I have not found much difficulty in setting work in the 
horizontal machine, though for some jobs I have made jigs to 
allow setting work flat first. In most cases the horizontal machine 
is preferable, and with flat plates it is an advantage to get at all 
points of the back with supporting set screws, the plates being 
eripped on three points first, 
ith regard to pickling, one would like to know periods for 
sharpening cutters on unpickled castings in Messrs. Herberts’ 
machine, and if Messrs. Herbert specify pickled castings for their 
Emenee rates of cutting. This is where the American cutter 
nocks up in competition with the English cutter block, and the 
ill effects will be more marked in a vertical machine owing to the 
chips and sand lying on the work. Pickled castings are very nice, 
but in the case of steam chest covers, pump ends, valve covers, 
&c., which are being done in large numbers on my machines, who 
is going to ow these when they are machined on one side only ! 
I cannot call to mind a single engine maker or pump maker who 
would think of it, while in the case of cylinder facings, fly-wheels, 
ends of long castings, &c., it is out of the question. My cutters 
have to ‘‘stand the racket,” and | make spindles horizontal for 
choice, allowing chips and sand to fall away at once, so that 
machines are adapted for use in the severest conditions, 

Referring to the American records of 13}in. traverse per minute, 
there is little doubt that the softness of their cast iron is the 
solution. A friend of mine—and of Mr. Herbert’s as well—has a 
dry way of strolling into European show-rooms which exhibit 
American tools, and while chatting with the man in charge, coolly 
paring off with his penknife a chip of cast iron from any American 
machine at hand. This, followed by a question as to why they do 
not use decent cast iron, gives my friend particular satisfaction, 
but the proceeding is only advisable for a first-class fighting man. 

The section of Messrs. Herberts’ turret slide is n> great secret, 
and any moulder will tell Mr. Vernon that a thin plate of the 
same metal will come ont harder. As to the hard castings my 
machines have to deal with, this is in the hands of my customers, 
whose daily practice my figures represent. I cannot, therefore, 
act on Mr. Vernon’s noteworthy advice to select other metal for 
record-breaking cuts, which, indeed, I have not attempted. 
Messrs. Herberts’ machine is in their own shops, so that Mr. 
Vernon for his machine can d> all the selecting he pleases. 

It would ba instructive to have particulars of the Fairfield 
Company’s machine, as suggested by Mr. Vernon. I humbly 
admit that my maximum cut per tooth of ‘03Sin. is deficient, but 
being more than twice that of Messrs. Herbert, it will do for a 
little while. The single tool facing block, of course, works far 
beyond this, but in pipe facing the traverses are short, and more 
frequent sharpening is a sma!] matter. 

I observe Mr. Vernon agrees with me as to the advantage of 
still coarser pitches for these cutters. Applying his logical method 
as in the case of machine weizhts, he might reduce the number of 
cutters down to one, or even non? at all, and then turn out some 
exceptional records at his leisure. JOHN TANGYE, 

106, Princess-street, Manchester, 

July 13:h, 


NOTE ON PROPELLER ALTERATIONS, 


Sir,—In THE ENGINEER, May 22nd, page 519, notice is taken 
of intended alteration of propellers of H.M.S. Leviathan. By 
increasing the surface about 50 per cent., from results on sister 
ships Drake and Good Hope, it is anticipated the speed of this 
vessel would be increased to about 244 knots. In the same issue 
is a letter by me, pointedly referring to the remarkably beneficial 
results shown in the H.M.S. Iris trials, by reducing the propeller 
surface by one-half; taken conjointly, these may be taken as 
illustrating a theory of propeller alteration, which I once heard 
propounded by the late Mr. Scott Russell, viz., having reasoned 
yourself into belief of the absolute necessity of a certain alteration 
to produce a desired result, then do the exactly opposite, and you 
will have a better chance of attaining your object. From data 
published, of the vessels Leviathan and Good Hope, let us try to 
form a notion of the comparative relation of these vessels, before 
the contemplated alteration. 

H.M.S. Leviathan has been propelled at 15-238 and 23-23 
n. miles by 6872, and 31,203 indicated horse-powers respectively. 

H.M.S. Good Hope has been propelled at 22-09 and 23-064 
n. miles by 22,703 and 31,082 indicated horse-power respectively. 

In each vessel two definite facts of the same nature are given ; 
by the logic of Aristotle, implying a third fact of the same nature 
foreach. Let this third fact be the power required to drive each 
vessel at 24-5 n. miles / 

The general relation stated by the formula— 

E = D’ v 10% - *) 
is satisfied, in the working formula, by the following va!ues— 

H M.S. Leviathan, log. D’ = 2-4895, a = -0593, % = 12-46; 
therefore : log. E = 2-4895 + log. V + -0593 (V — 12-46). And 
H.M.S. Good Hope, log. D’ = 2.4906, a = -12037, X = 17-755; 
therefore: log. E = 2-4906 + log. V + -12037(V — 17-755). 

Tests as follows— 

HM.S, Leviathan. 
Speeds, V = 15-238 23-23 
Subtract, X = 12-46 12-46 


ee V-X = 2-778 10-77 
Logs. V- X = +4437 1-0322 
Logs. 0593 = -2-7731 . ~2-77381 
Sum, lg. a(V-X) =-1-2168 . -1-8053 
a(V-X) = 6387 

log. v 1-3660 

log. D® = 2.4895 

log. E 4.4942 .. 
81,203 
31,203 








~~ -1647 

Add, 

And, 

Sum, or 

By data, E = 
11.M.8, Wood Hope. 


Vv = 22-09 23-064 
x = 17-755 17-755 
vV-X - 5-309 
Legs. V - X S 


gs * +7250 
Logs. -12037 


4-335 
6370 


~ 10805 1) =1-0805 





Sum 


a(¥-X) = 
log. V = 


log. pi = 
log. E 


Add, 
And, 
Sum, or = 
By data, E a 22,703 

Instead of the foregoing mode of treating the equation, 
E = D’ v10¢'- +) as in my letter referred to, writing it in 
the form, log. ~ - log. Dé =5 (V — X), implying a justifiable 
assumption that the a, or heat dispersion coefficient, may be 
assumed to have the constant value so (instead of as in actual 


vessels found varying between -018 and -18), always provided 
an inverse change shall be made on X, so that the product 


e (V — X) shall be equal in value to the first member. The thus 


modified values of X are then a measure of the comparative 





efficiencies, in regard to heat expenditure of compared vessels, 
Thus the following example— 

H.M.S. Leviathan, 
15-288)... «20-571 =... -23-28 «- 24. 
8-8871 .. 42677 .. 4:4942 .. 4. 
1:1829 .. 1-3182 .. 1-8660 : 


Speeds, 
927 


Logs. K 5 
880: 


Logs, V 
Logs. 


* = 2-6542 .. 2-9545 8-1282 .. 
Deduct, logs. pb’ 
1 
29 
Then, 
ut, 


8-2035 


2-4895 .. 2-4895 .. 2-4895 24895 
(Vv - X) +1647 +4650 6387 7140 


ts 18-522... 20-706 
: 93. 24-5 


18-485. 
20-571 


7066 .. 7k 


(V-X)= 4-778. 
V = 15-238 

10-462 8-794 
H.M.S, (food Hope. 

891 22-09 -- 23. 


-B418 +8566. 
3402 


Difference, or X 


064 24.5 
.  4:8566 .. | 4-4925 46917 
1-$442 1-3629 .. 1.3892 


Speeds, 21 
Logs. E 

Logs. V 

Logs. © > $0011 .. 80194 .. & 
Deduct, logs. Lb’ 
l 
29 


Then, 
But, 





1296 38-3025 


4906 2.4906 2-4906 2.4906 


(v - x) 5105 .. 5218... 6890 8119 
18-581 .. 23-545 
93-064 1. 24-5 


we ae 


"15-182 
22.09 


* “6-958 ee 


(V - X) = 14-805 
V = 21-891 


7-086 


For a vessel, or vessels of like displacement and speed, the 
logarithms of the difference of powers will be as the differences of 
a(V — X). That is to say, on our assumption, as the differences 


of Bs (VY — X). Hence, the greater the value of our modified X, 


Difference, or X = 955 


the smaller will be the value of log. E, since, knowing or assuming 
a value of X for a given vessel, the power for a speed V is given 
by the formula Log. E = mt¥ — X) + log. V + log. D®, For 
example, when X = 7-086, which I have shown to be a standard 
value for British vessels, what are the powers for the Leviathan 
and Good Hope at the speeds 20-571 and 21-891 n. miles respe:- 
tively ‘ 

Leviathan. 

= 20-571 

= 7:086 

18-485 


(ood Hope. 


21-891 
7-086 
14-805 
= -4650 —_—_—_— 5105 
29 
Add, log V = 
And, log. D® = 
Log. E = 4-2677 4.3413 
iy = 18,524 LHP. 21,944 I HP. 
I am anxious to point out the true values for these two vesse!s, 
seeing that inadvertently, 1 have in my letter, THE ENGINEER, 
page 526, bottom of page, given erroneous figures for these powers. 
That of the Leviathan, 26,790, is absurd. The Good Hope, 21,830, 
is not far out. The displacements also require slight correction, 
and should have been: Leviathan, 14,100 tons; Good Hope, 14,160 
tons. The other figures are correct. ROBERT MANSEL. 
Penge, London, S.E., May 27th. 


1-3402 
= 2-4906 


1.3132 
2-4395 


EXPANSION, SEPARATION, AND COMPRESSION OF STEAM. 


Sir,—Having read with much interest Professor Smith's article 
on ‘* The Expansion, Separation, and Compression of Wet Steam " 
in your issue of May 29th, I have been rather surprised that it has 
elicited no correspondence so far. 

I was most interested in the latter portion, of the article in which 
Professor Smith heats a mixture of steam and water, evaporating 
some of the water, and then expands the mixture adiabatically 
from the pressure 220 lb. per square inch to the pressure 49 1b. per 
squareinch. He then adds 12 per cent. of hot water and compresses 
the resulting mixture adiabatically to the initial pressure. I do 
not quite see how he comes to the conclusion that there is no heat 
conduction either outwards or inwards in this cycle. The stuff 
actually going through the cycle of operations seems to me to be 
the stuff to which the heat is added in the first instance and then 
expands. On compression this stuff parts with heat to the water 
which has been added at the lower temperature, gradually raising 
its temperature. The water added thus takes the place of the sink 
or refrigerator in the ordinary treatment of a heat engine, only 
instead of the sink having an infinite capacity for heat as in the 
ordinary treatment, it is of very limited capacity, and the curve 
showing the pressure and volume of the compressed fluid—which 
is the curve c ¢ of Professor Smith’s diagram—departs very much 
from the isothermal curve, which would be a horizontal line. The 
adiabatic compression of the mixture containing the 12 per cent. 
of added water is only adiabatic in the sense that the isothermal 
compression in the case of, say, the Carnot cycle is adiabatic, since 
the working substance and sink together do not receive or give out 
heat as such to - other body, hile I do not see any objection 
to Professor Smith’s conclusions that adiabatic changes of steam 
‘“‘in the presence of” water, or of water ‘‘in the presence of” 
steam, are impossible, I think there is no reason why the changes 
occurriog in a mixture of water and steam should not be considered 
as adiabatic if the mixture as a whole neither receives heat from 
or gives heat to any other body which does not pass through the 
same cycle of changes of temperature that-the mixture does. The 
other body may be of any substance whatever, being water in the 
case described by Professor Smith, so that the compression in this 
case is not adiabatic. 

My main objects in writing are, however, to ask how Professor 
Smith decides that the results obtained are contrary to the second 
law of thermodynamics, and also to ask which statement of the 
second law he referred to. Personally I do not follow the reason 
ing by which he arrives at his conclusion, and would be mucl! 
obliged to anyone who would enlighten me further on that point. 

Glasgow, July 7th. J.C. 


CONTRACTION OF METALS UNDER THE 
INFLUENCE OF HEAT, 

S1r,—I have just read the very interesting extracts in your 
issue of the 19th inst. of Mr. W.H. Maw’s lecture at the Engineer- 
ing Congress, a 

e reference to alloys of iron and nickel—‘“‘ Invar ’—containing 
about 36 per cent. nickel, showing exceedingly small change of 
volume under variations of temperature ‘‘obtained not by the 
adoption of certain proportions of nickel and iron alone, but also 
by the special treatment to which the alloys are subjected, this 
treatment including long periods of annealing at very moderate 
temperatures,” recalls to my recollection some experiments with 
annealed cast iron test bars, which may not be wholly without 
interest and even practical value to your readers, : 

A brief note of these somewhat crude tests appeared in the 
Foundry, April, 1897, under the rather fanciful title, ‘‘ Making 
Castings Grow,” page 50, from which I take the following 
extract :— 

‘Two bars were cast side by side in one mould from patterns 
lin, square and 15in. long, between the ends of iron yokes. The 
bars when cold measured almost the same length, differing only 
-00lin, When placed within the yoke and carefully measured 
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ith a graduated steel wedge, the shrinkage of one bar was found 
iste .]84in,, the other -185in. ‘ 

«The shorter bar was then heated by pouring about 101b. of 
en cast iron over it, the bar forming the bottom of an open 


a. On the following day this bar was again measured, and 
ot showed a shrinkage of only -150in. e experiment was 


ated, and on the second test the steel wedge showed a space 
of -128in. between the bar and yoke, Six times this test was 
repeated, each time the bar growing longer ; and on theseventh heat- 
ing it would no longer fit between the ends of the yoke, showing 
that the bar had now grown to the full length of the mould in 
which the molten iron was originally cast. In other words, the 
natural shrinkage of the metal had been entirely eliminated by 
the gradual increase in length due to the successive heatings. 

«The bar increased also visibly in thickness, and after the third 
heating became crooked, and its position was then reversed each 
time that it was placed in the mould for heating, in order to 
obviate this corkscrew tendency. After twelve successive heat- 
ings and coolings the bar measured a full jin. longer than its 
companion, and also lost its tendency to become crooked on 

ing. 
ay fifteen repetitions the bar increased in length much less 
than before at each heating, and although it had not finished 
growing, curiosity to ascertain the effect upon the strength of 
the metal prompted the experimenter to break both bars upon the 
testing machine.” 

The molten iron was poured very “dull” on the bar in order to 
revent the risk of burning, and it was scarcely possible to 
measure the slight increase in length with the means available 
after repeating the heating and cooling a dozen times, and I am 
satisfied that this method of annealing the cast iron bar not only 
stretched the metal almost to the extreme limit, but also per- 
manently reduced its linear expansion and contraction under the 
influence of .beat to a great degree, if not, indeed, to the striking 
extent mentioned in the case of ‘‘ Invar.” 

Bars of cast iron, and, perhaps, of steel and other metals, can 
thus be cheaply produced simply by repeated heating and cooling, 
which are comparatively insensitive to changes of temperature. 
ALEX, E, OUTERBRIDGE, jan., Metallurgist. 

(Wm. Jellers and Co., Incorp.). 





IMPACT, 

Sir,—A charge of 300 1b. of powder will cause a shot of 2400 Ib. 
tosmash an armour plate of a certain thickness. A second fire, 
with a like shot and a like charge, will effect the smashing of one 
other such plate. 

One charge equal to the two other charges together, however, 
will singly cause another such shot to smash, not two, but four 
plates, all just like the plates first smashed. 

In both cases the cause of the smashing is the powder, and the 
effect of this cause is the smashing. In the second case there is no 
more cause than in the first case, but the effect is twice as great. 

Here the law of ratio between causes and effects appears to have 
been broken. Yet, if we abandon the principle of equality between 
the ratios of homogeneous causes to their respective effects, we 
abandon rationality itself, for rationality consists in nothing but 
sticking to ratios, and applying the rule-of-three to everything. 

What, then, is the best way of explaining 4MV®? to a scholar so 
as that he may see that taking the second power of V is not irra- 
tional! The visible effect or working energy of an impacting 
projectile, why is it proportional, not to the velocity, but to the 
square of the velocity! We know the thing is to be true, and 
know the formula constructed by mathematicians for its expression, 
and also know how the formula has been obtained. Neither of 
these three points, therefore, is involved in the inquiry. The 
question is only, What is the best explanation to give a learner! 
Or where shall we find light that gives colour to an are 


1088, Dean-street, Brooklyn, N.Y., U.S.A. 





INDIAN RAILWAYS, 


Sir,—To one who has worked on Indian railways for very many 
years the report of Mr. Robertzon reads somewhat unfair criticism, 
especially regarding the great number of vehicles in use and the 
low average speed attained. Now, both of these are mainly attri- 
butable to the fact that mostly all the work has to be done on 
single line working, both up and down traffic passing over the one 
line of rails. When very heavy traffic exists—especially frontier 
war traflic—an enormous number of vehicles are locked up at road- 
side stations ; the average speed is then reduced much below that 
stated in the report. To partly get over the trouble long-distance 
runs. were shortened by putting in crossing stations, which, in 
years to come, must result in locking up more vehicles as the traffic 
increases. Nothing short of doubling the line of rails can, there- 
fore, place India on an equal footing with other countries. In 
recommending higher speeds Mr. Robertson says nothing about 
the necessity for changing all the rails to a stronger section. 
Strange to say, the recommendation for a more powerful locomo- 
tive applies more to Britain—where two engines are daily tacked 
on to light trains—more so than India, where only one engine is used 
for the same weight of train. 

Mr. Robertson might surely have commented on the efficiency 
of the rolling stock in India, the whole of whicb, on the important 
railways, are fitted with screw couplings and spring buffers—a 
marked contrast to that of Great Britain—which will require at 
least ten roe to place their stock on an equal footing. The 
question of cost in equipping Indian railways with a heavier section 
of rail and double line to place it on an equal footing with other 
countries is so enormous that Mr. Robertson may be pardoned for 
not giving this question consideration. The time must come for 
double-Jine working. The longer the delay the greater the 
cost, X. R. O. 

Argaitb, Dumbreck, July 5th. 





PLOUGHING IN SOUTH AFRICA. 


Sin,—I have just returned from Johannesburg, and find that you 
have kindly inserted a pho ph taken on one of my company’s 
farms there, this being contained on page 13. 

I have read with interest your article upon this work, but I find 
that several people, including myself, would be under the impression 
that this direct haulage ploughing is carried out by Messrs. 
Fowlers, the photograph being placed almost directly under that 
showing their rock-lifting steam cultivator. 

In due fairness to ourselves, I sball be glad if you can see your 
way to correct this error. 

It may be of interest to you to know that this direct haulage 
ploughing, as per photograph, was really the first piece of bys pera 
done in the whole of the Transvaal upon this system, and the crop 
reaped from the land was stated by the Boers themselves to be the 
finest that had been reaped in the country. 

ROBERT DALRYMPLE, 

Lendon, Dalrymple Bros, and Co., Johannesburg. 

July 9th, 





TIN AND TIN SCRAP. 


S1r,—In your issue of June 19th we notice an article concerning 
he recovery of tin from tin scrap by means of the electrolytic 
process, expressing the opinion that this business, which is at the 
present time mostly in the hands of foreigners, could with ad- 
vantage be worked in England. 

In reply to this we beg to point out that we have been in this 
business for a number of years, and that, besides, there are to our 
knowledge already two other large factories in England which are 
more than able to cope with the whole of the home production of 
this waste material. 

As, however, the continental works have been derende:.t on the 





English supply, the competition for the article has now become so 
keen that its working at even a small profit has become extremely 
difficult, the prices paid re in several cases the intrinsic 
value. ATCHELOR AND Co., LIMITED, 
Artillery-street Works, Birmingham, 
July lst. 





A GERMAN CUSTOM IN VICTORIA-STREET, 


S1r,—There are many things we can learn from the Fatherland. 
In German suburban gardens it is quite usual for a pit to be con- 
structed, made water-tight, and sometimes roofed over ; this pit is 
filled with golden sand, toy spades, and buckets are provided, and 
the happy children try to imagine they are at the seaside. This 
is a good custom and worthy of imitation here in suburban 
gardens, but where such do not exist, as, for instance, amidst the 
asphalt paving of Victoria-street, Westminster, I cannot help 
thinking that these sand pits are out of place. The children have 
difficulties—between the passing of vans, brewers’ drays, 
omnibuses, and cabs—in getting a sufficient lull in the traffic to 
get to work with their toy buckets and spades, so that really these 
sand pits are not much use to them, whilst—although possibly 
this been overlooked—the sand pits are really rather 
dangerous to horses and wheels, axles and springs. Pies. 

Victoria-street, Westminster, 8.W., 

July 6th. 





PAINTS. 


Sir,—The two mis-quotations Mr. Coutton credits me with are 
not my mistakes, but are printer’s errors, which arose in this way: 
On June 10th I received a proof cf my letter, which I corrected and 
posted to the Editor of THe ENGINEER on June 11tb, but which 
owing, I suppose, to THE ENGINEER having gone to press by that 
time, those corrections were not made in the letter before — 
tion. . 

July 4th. 








HOLDEN’S LANCASHIRE BOILER. 


We illustrate a method of increasing the efficiency of 
Lancashire boilers patented by Mr. W. McG. Greaves, 
Market -street, Manchester. It consists in fitting to the 
flues a large number of small diameter tubes through which 
water circulates rapidly from below upwards. In order that 
the axes of the tubes may be normal to the flue plate, the 
latter is flattened by stamping, as shown in our engraving, 
and the tubes are readily made tight by rolling them in, in the 








LANCASHIRE BOILER 


The whole arrangement is, in short, the 


ordinary way. 
tubes for 


substitution of a number of ordinary boiler 
Galloway tubes. 

Various experiments have been made with good results. 
The latest trial was carried out by Messrs. Burstal and Monk- 
house, of Old Queen-street, S.W., on a boiler in the Horrocks- 
lane Dyeing Company’s Mills. One trial was made on May 
26th with the boiler as originally fitted with Galloway tubes. 
It is 8ft. diameter and 30ft. long. The second trial took place 
on June 11th after furnace flues had been replaced by new 
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FLUE WITH CROSS TUBES 


Boiler Trials at Horrocks-lane Mills.—Heat Account. 


June llth, 1903. 








May 26th, 1903. 
Heat expended per Ib. of fuel.| "Bp 1, | Per cent.| BT.U. | Percent. 
| 12,885 100-0 12,788 | 100-0 
Heat transferred to the water | } } 
—thermal efficie.cy .. ..| 7,052 | 57-0 9110 | 71-25 
Heat carried away in products) | 
ofcombustion .. .. ..| 1,820 | 14-6 1,364 | 10-67 
Heat carried away by excess] | 
a oaf Uae oe eee Me cae 2,500 20.2 1,632 | 12-76 
Balarce, errors of observation, | 
unmeasured losses, such ar 
radiation, loss in hot ashes 
heating moisture ia fuel, air 
and steam used in jets, &e| 1,013 8-2 682 5-33 
12,385 | 100-0 | 12,788 | 100-00 


The essence of the invention obviously lies in the details of 
the method adopted for securing the tubes. This appears to 
be very straightforward and simple, and with moderate care 
there need not be any leakage. The current through the tubes 
ought to go far to keep them clean. We can refer those of 
our readers who want further information to Mr. H. B. Holden, 
Coleman-street, E.C. 








A NEW STEAM OMNIBUS. 


Tue illustration given herewith represents in elevation one 
of the steam omnibuses which the firm of Clarkson, Limited, 
of Chelmsford, is building for public servicein Torquay. The 
principal features of the motive mechanism are similar to 
those of the steam carriage which was described in Tue 
ENGINEER on March 13th last, on pages 261 and 262. The 
leading dimensions are :—Width at seat line, 5ft. 3in.; width 
at waist line, 5ft. 6in.; space between seats, 2ft. 6in.; and 
height from the floor to the inside of corridor, 6ft. lin. The 
corridor is 2ft. wide. Seating accommodation is provided for 
fourteen passengers, and there is a corner seat in the rear for 
the conductor, which is constructed to fold up close to the 
back of the ’bus to make room for parcels. The rear of the 
platform is closed in, and glazed and circular sliding plate- 
glasses and frames are fitted in the front of the driver. The 
side and front windows are made to slide up and down, and 
the frames are made with springs to prevent rattling when 
down. The official trials will extend over 200 miles, and the 
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first bus will be placed on the road by about the middle of August, 
the remainder being due at the rate of two per month. The 
regulation of the burner is automatically effected, being con- 
trolled by the steam pressure in such a manner that when 
the pressure rises to its maximum the burner will be closed 
to give only a low flame, but comes into full operation 
immediately the pressure is reduced by a few pounds. The 
feed-water is also automatically controlled. The lubrication of 
the engine, bearings, and gear wheels is automatic, and all 
the working parts are enclosed in a dust-proof and water-tight 
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CLARKSON’S STEAM OMNIBUS 


flues fitted on Greaves’ patent with 389 tubes of small 
diameter. 

The results are summarised in the two following tables, 
which speak for themselves. 


Boiler Trials at Horrocks-lane Mills —General Description. 


Type of boile: Lancashire 
Length... .. . 30fts 
ES OCs Fant kate. cats ca 8ft 2in. 
Heating surface before alteration 1000 se, ft. 
Heating surface after alteration .. 1500 ,, 
Grate surface before alteration Y aan 
Grate surface after alteration 38, 





casing, forming a reservoir for the oil. The latter is circulated 
by a mechanically-operated pump over the whole of the work- 
ing surface and bearings. It then falls to the bottom of the 
case, and is filtered and pumped over and over again. The 
working of these vehicles under ordinary every-day conditions 
will be watched with considerable interest. If successful, 
there will be a large demand for similar omnibuses. 








Tux first section of the electric tramways in Trafford 
Park, Manchester, will be opened next week, 
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250-KILOWATT STEAM ALTERNATOR FOR BLOEMFONTEIN 


CROWPTON AND CO., LIMITED, AND BELLISS AND MORCOM, LIMITED, ENGINEERS 








250-KILOWATT STEAM ALTERNATOR. 
THE above engraving represents a combined three-phase | 
alternator and triple-expansion engine which has recently | 
been supplied by Messrs. Crompton and Co., Limited, to | 
the Bloemfontein Corporation. 


makers’ standard three-phase pattern, and has been designed | is sixteen miles long, with terminal stations at Atami and | 


OIL LOCOMOTIVE ENGINE. 


THE illustration below shows a locomotive in which 
the driving power is obtained from an oil engine, and 
which has recently been designed for working passenger traffic 


motion is brought about by gearing, and the backward motion 
| by @ Hans Renolds chain. The working levers are at the 
| rear of the engine, as also is the hand wheel for applying the 
brakes. It may be seen behind the vaporiser chimney. The 
vaporiser is of the same form as that which we illustratcd 


The alternator is of the | on a narrow-gauge line in Japan. The line is 2ft. gauge, and | and described in our issue of March 21st, 1902. 


The cooling water is circulated by the small plunger pump 


for an output of 250 kilo-volt-ampéres at 2200 volts per phase, | Odawara. The maximum gradient of the line is 1 in 25, the | seen below the centre of the engine. This pump is worked 


the periodicity of the circuit being 50 complete cycles per | longest bank being two miles in length, and the minimum | by an excentric from the lay shaft of the engine. 


The wa‘er 


second. The machine has a stationary armature, the coils | curve radius is 33ft. The locomotive was constructed by the | is cooled in passing through the radiator pipes in front. 


being fitted in open slots, and held in position by hard wood | 
dovetails. The armature can be moved along the bed-plate 
to give access to the machine, a barring rack being provided 
on the bed-plate for this purpose. The end windings are pro- 
tected by covers, one of which is arranged to form a terminal 
box for the main current. The field magnets, which, of 
course, revolve, have laminated poles, and bolted to a cast 
steel hub, and being fitted with laminated pole pieces. The 
hub is extended to form a half coupling, and connected direct 
to the fiy-wheel of the engine. A direct-coupled exciter of 
the multipolar type is mounted on an extension of the 
alternator spindle. The engine is of Messrs. Belliss and | 
iMorcom’s three-crank triple-expansion type, designed to work | 
on 1601b. steam pressure at the stop valve, and it is stated | 
to be capable of driving the generator either condensing or 
non-condensing. The speed of the combined set is 375 | 
revolutions per minute. 
Two of these sets were built by the makers for the Bloem- 
fontein Corporation under the specification issued by Mr. 
Robert Hammond, and at the official tests at Messrs. | 
Belliss’s works the following figures were, so we are informed, 


obtained :— 
Actual. 


89 deg. Fah. 
18 deg. Fah. 


Specified. 

Temperature rise after ( Armature 65 deg. Fah. 

10 hours’ run at full 

load Ficld .. 65 deg. Fah. 
Steam consumption in Ib. per kilo- 

CG OEE cos oe a0” be. 'on 26 
Voltage drop from no load to full 

“wo we CCE. 
3500 


24-4 


non-inductive load 4-5 per cent. 
Exciting watts .. oF ae 2100 
We are further informed that the machines satisfactorily 


fulfilled the specified paralleling and governor trials. 








Forses Grip Nut.—We are requested to state that the full | 
postal address of the Forbes Patent Rail and Grip Nut Syndicate, | 
whose grip nut was described in our issue of the 3rd inst., is 29 and | 
30, College-street, Cannon-street, E.C. 

THE AERONAUTICAL INSTITUTE AND CLUB.—A err meeting | 
of the Aéronautical Institute and Club was held at St. Bride’s 
Institute, Ludgate-circus, E.C., on Wednesday, the 8th inst., Dr. | 
F. Alex. Barton in the chair. The chairman announced that a | 
triple balloon ascent had been arranged at Beckenham Recreation, | 
Ground, on- Wednesday, the 15th inst., to give members the | 
opportunity of becoming acquainted with the pleasures of balloon- 
ing. Mr. A. D. Fox, in a paper entitled ‘The Navigable Balloon : 
Its various Improvements and Capabilities,” described in detail a 
navigable balloon, embodying many new features, designed to 
overcome the difficulties encountered by experiments in this direc- 
tion. Mr. Fox hasintroduced a gas heating and cooling apparatus, 
whereby he is able to heat or cool the gases required, and keep it 
at a more or less uniform pressure in the balloon ; he hopes by the 
use of this apparatus to overcome the difficulty of making the 
balloon retain its shape without the los; or addition of gas. The 
heat is obtained from the exhaust gases of the engines, and for 
cooling purposes Mr. Fox has designed a liquid air plant, 











OIL ENGINE 


Dudbridge Ironworks, Limited; the engine itself is of 
12 brake horse-power, and of what is called by the makers 
the ‘‘ Dudbridge’’ standard portable type. It is mounted 
on a steel underframe, all the gearing being below. 

Motion is communicated from the crank shaft to the, first 
motion shaft by a Hans Renolds chain. This is on the far 
side of the engine, as shown in-the engraving, and cannot, 
therefore, be seén. On the first motion shaft are arranged 
two speed gear clutches, designed to throw in or out gearing 
for speeds of either six or twelve miles an hour. A reversing 
clutch is fitted to the second motion shaft. The forward 





LOCOMOTIVE 


The exhaust silencer is placed under the frame at the back of 
the engine. The petroleum fuel is carried in a tank fixe 
under the driver’s seat. At the front, also under the frame- 
work, there is a sand-box, which is operated by pedal gear by 
the driver. 

In the engraving, which is reproduced from a photograph 
taken of the engin> before it left the maker’s works, the 
locomotive is shown mounted on the rolls on which it was 

| tested. It will be observed that no buffers or couplings are 
shown. These were to be made and fitted in Japan to suit 
the requirements of the coaches. 
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SOME NEW TYPES OF SUPERHEATERS.* 


Tux principal object of this paper is te describe various super- 
heaters which the author has designed, and which are giving 
exceedingly satisfactory results in every-day work. As, however, 
no paper on the subject of superheating has previously been read 
before this Institution, it will be well to explain briefly the objects 
and advantages of superheating the steam supplied to engines. 
From the earliest days of steam engineering, the main problem 














Fig. 1—WATKINSON'S SUPERHEATER 


which inventors have been trying to solve has been how to diminish 
condensation of steam within the engine cylinders, The steam 
turbine is the only engine in which this condensation of the steam 
by previously cooled internal surfaces does not take place ; but the 
steam in turbines is, of course, wet from another cause, namely, 
on account of the expansion it has undergone while doing work, 
and the efficiency of this type of motor is also very considerably 
increased when the steam is superheated prior to its admission to | 
the engine. In steam turbines the reduction in the amount of 
steam required when superheated steam is used is due mainly to | 
the increased volume and the decreased frictional resistance 
between the rotating vanes and the steam. In steam turbines of 
the De Laval type, using saturated steam, the discharge from the 
nozzle is generally more or less intermittent, due to the intermit- 
tent choking of the nozzle with the water in the | 
steam. When the steam is superheated the discharge from | 
the nozzle is free and continuous, and the velocity, and therefore | 
the efficiency of the steam, is on this account still further in- 
creased. The different devices which have been tried for the 
reduction of cylinder condensation are:—(a) Steam jacketing. 
(6) Compounding. (c) Steam separators. (d) Special arrange- | 
ments for sweeping the condensed steam out of the cylinder at 
each stroke. (e) Reduction of clearance surfaces and clearance 
volumes within the cylinder. ()) Superheating. The last in the 
list, and by far the most effective method of reducing initial con- 
densation, is that of superheating the steam before it is admitted | 
into the engine, dnd this is the cnly method whereby initial con- | 
densation can be entirely prevented. 

An advantage incidentally obtained in most cases where super- | 
heating is adopted, follows from the reduced demand for steam on 
the boilers, Fewer boilers may in many cases be used, and those 
used may work at an easier rate ; the result generally being that 
the efficiency of the boilers is also increased. In condensing | 
engines, a still further advantage is derived from the fact that the 
use of superheated steam reduces the work to be done by the 
air pumps, feed pumps, and circulating pumps. In nearly all 
steam engines, far more steam leaks past the valves and pistons 
than is generally recognised. Professor Perry says: ‘‘It is to be | 
remembered that it is the existence of water round the piston and 
valves that enables leakage to be fifty times as great as if there 
was no water.” By using superheated steam most of this leakage 
is entirely prevented, as is also the leakage at steam pipe ard 
other joints. During superheating, although the pressure of the 
steam remains constant, its volume is greatly increased. The 
amount of heat required to superheat 1 lb. of steam by 150 deg. 
Fah. is 72 British heat units, which is only about 6 per cent. 
of the heat required to generate 1 1b. of dry saturated steam. 
‘The increase in volume due to this additional 6 per cent. of heat 
averages about 30 per cent. In the case of large engines of the 
usual types it is not advisable to superheat the steam by more 
than about 200 deg. Fah., and in some cases there is trouble with 
the valves if the degree of superheat exceeds 150 deg. Fah. 
When piston valves are used this limit can be considerably 
exceeded without difficulty, with a corresponding gain in efficiency, 
In the case of large triple-expansion engines the consumption of 
steam could bs reduced to below 8 lb. per hour per indicated 
horse-power by superheating the steam initially and between each 
stage of expansion. 

The independently fired superheaters described in this paper 
require much less attention than steam boilers, and it is probable 
that their life will be at least as long as that of boilers, For cases 


* Abstract of a paper read by Professor W. H. Watkinson at the June 
mecting of the Institution of Naval Architects, 











where only one or two boilers are used it is generally best to heat 
the superheater with products of combustion from the boiler 
furnace, but for larger installations it is better to use a separately 
fired superheater. One reason for this is, tha‘ if a superheater 
is applied to each of a battery of boilers it is not known what each 
one is doing. One of the superheaters may be supplying nearly 
red-hot steam, whereas another, the boiler of which is being 
lightly fired, may be acting as a condenser. The cost of a separ- 
ately fired superheater, and of th» pipes and by-pass valves, is also 
less than the corresponding cost where a superheater is applied to 





each boiler. The greatest advantages, however, cf the separately 
fired superheater in a large installation are the greater certainty 
of action and the greater ease of control of the degree to which 
the steam is superheated. The combination of a gas producer 
with a superheater overcomes all difficulties connected with this 
type of superheater. 

Owing to the resistance offered by the superheater to the flow 
of steam through it, there is necessarily a slight drop in pressure 





FUEL HOPPER 


in pressure has been as great as 40 lb. per square inch. Attempts 
have frequently been made to make part of the boiler heating 
surface serve for superbeating the steam. In boilers of the 
Serpollet type this is done, and for motor car purposes, where 
minimum weight is one of the most important factors, this arrange- 
ment may be satisfactory. But, wherever this arrangement is 
used, some of the tubes, or some parts of the tubes, are alternately 
wet and red hot. Under these conditions, the tubes deteriorate 
vary rapidly, and require frequent renewal. Such simple arrange- 
ments may serve for small primitive purposes, but the larger and 
the more important the scale of application, the more important 
becomes the specialisation of function. The importance of 
specialisation of function is evident both in the organic and the 
inorganic world. 

In connection with some superheaters arrangements are pro- 
vided for flooding the tubes with water during steam raising and 
when the engines are standing, with the object of preventing over- 
heating of the tubes. This practice is, however, very objectionable 
for many reasons. The same remarks apply to the cases where 
water collects in the tubes. 

The general construction of the author’s independently fired 
type of superheater is illustrated in Fig. 1, which is from a photo- 
graph taken during construction in the works of the makerr, 

essrs. Mechan and Sons, Scotstoun Ironworks, Glasgow. The 
headers are of wrought iron or mild steel. The tubes, which are 
of solid drawn steel, are arranged in rows at very small distances 
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Fig. 3—-SUPERHEATER AND BRICK SETTING 


apart, so that the products of combustion ia passing between the 
tubes are divided into thin sheets, and in this way they are com- 
pelled to give up their heat much more readily to the tubes. 
The action of tubes arranged in this way may be likened to the 
action of the wire gauz2 in a Davy safety lamp. The products of 
combustion flow transversely to the tubes, and the efficiency of the 
arrangement is well illustrated by the fact that, although the 
gases are white hot as they approach the first wall of tubes, they 
pass away from the superheater at a temperature of about 460 deg. 
Fah. 

The superheater illustrated in Fig. 1 is being erected at a 
colliery in Lanarkshire. At present nine boilers are required to 
supply the steam for the various engines, but it is expected that 
only six will be required when the superheater is started. The 
fact that it pays to adopt superheating even ata colliery, where 
the cost of coal isa minimum, indicates that the saving in other 
cases, and especially on board ship, will give a very handsome 
return for the money invested in superheating appliances. Fig. 2 
is a longitudinal section of this superheater and its furnace, which 
is of the gas-producer type. A superheater of this type bas becn 
at work night and day for over two years, and a recent examina- 
tion of it showed that the tubes were apparently as perfect as 
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Fig. 2- SUPERHEATER 


between the inlet and the outlet ends, the amount of this dro 
in pressure depending on the rate of- flow of the steam throug 
the superheater. The allowable drop in pressure in any given 
case depends on the conditions of the case, and it should be 
definitely determined beforehand to suit these conditions. In 
general the drop in pressure should not exceed, say, 3 Ib. per 
square inch when the maximum current of steam is flowing through 
the superheater. The author has heard of cases where the drop ! 





WITH ITS FURNACE 


when new. In this case six boilers were in use before the adoption 
of the superheater, whereas now only four are required. In Fig 2 
A is the gas producer. The air for primary combustion is blown 
in through the special grate shown near the bottom of the 
producer. The air for secondary combustion enters at B and 

asses up, as indicated by the arrows, through ducts provided 

tween the gas producer A and the combustion chamber ©. The 
products of combustion flow from the combustion chamber to the 
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superheater through the perforated wall shown. The degree to 
which the steam is superheated can be almost instantaneously 
regulated by varying the rate of supply of steam to the blower. 
By means of a very simpie attachment the rate of supply of steam 
to the blower can be controlled automatically so as to maintain the 
temperature to which the steam is superheated constant. _ 

Two superheaters which are at present under construction, by 
Messrs. Mechan and Sons, for a large steel works, were also 
described in the paper. These two superheaters will be capable 
of dealing with 260,000 lb. of steam per hour and they will be gas- 
fired in accordance with the author's system. It is believed that 
these superheaters are the most powerful ever constructed. Fig. 3 
shows the arrangement of their brickwork setting. 

When superheaters are heated by products of combustion from 
boiler furnaces it is well, wherever possibie, to put the superheater 
_ in such a position that it will be acted upon by products of com- 
bustion at a temperature of 1000 deg. Fah. or higher. In order 
to accomplish this in the case, for example, of Lancashire boilers, 
superheaters are sometimes put into the downtake chamber at the 
rear end of the boiler. When this is done, the tubes of the super- 
heater inevitably become red-hot during steam raising, unless they 
are filled with water during this time. Some of the difficulties and 
dangers of this method of protecting the tubes have already heen 
described. With the object of obviating these difficulties, and in 
order that the degree to which the steam is superheated may be 
instantaneously regulated, the author devised the shunt circuit 
system of supplying hot products of combustion to the superheater. 
This system is also illustrated and described in the paper. 

In some places where space is not available for the application of 
the shunt system just described, the superheater is placed within 
the downtake chamber, but in this case it is protected when the 
engines are standing bythe short circuit system shown. This 
short circuit system consists of a pipe connected at one end to the 
outlet side of the superheater, and at the other end to a steam 
trap. The cool water near the bottom of the boiler condenses the 
steam within the pipe, and thus ensures a constant flow of steam 
through the short circuit. The water from the steam trap is dis- 
charged to the feed tank. This short circuit arrangement may be 
left in action when the engines are working, oy = means of a 
valve, it may be shut off as soon as the engines are started. When 
it is left permanently in action it provides a convenient means of 
improving the circulation of the water within the boiler. Another 
system which the author has devised consists of a heat-absorbing 
coil within the combustion chamber, a double superheating coil 
within a casing on the top of the boiler, and a coil in the water 
space near the bottom of the boiler. These coils are connected 
together by pipes, and after a liquid of high boiling point bas been 
introduced so as to fill the two lower coils, the system is hermeti- 
cally sealed. Shortly after the fires in the boiler are lighted, the 
fluid within the coil system begins to circulate round the system, 
and as no steam is flowing through the superheater coils, the whole 
of the heat absorbed by the coil in the combustion chamber is given 
up to the water near the bottom of the boiler by the coil. In this 
way the circulation of the water in the boiler during steam raising 
is ensured, and steam may be raised much more quickly without 
injuring the boiler. 

In starting a new engine, or one with new piston rings, it is not 
advisable to attempt to use highly superheated steam until the 
valves, cylinder, and piston rings have acquired a glassy surface. 
If the superheat for the first few days be kept at, say, 40 deg. Fah., 
there should be no trouble, and after this time the superheat may 
be gradually increased until the maximum superheat suitable for 
the engine is attained. The above precautions are especially 
important in the case of engines having a high rotative speed. 
When the valves, cylinder, and piston rings have acquired a glassy 
surface, internal lubrication does not appear to be absolutely 
necessary. The author has had an engine under observation for 
a considerable period, which is running most satisfactorily without 
internal lubrication, although the temperature of the steam is 
500 deg. Fak. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Tin-plate and sheet steel works.—The new plant of the Colorado 
Fuel and Iron Co., U.S,A., comprises two departments, one for 
tin and terne-plates, the other for black, galvanised and corrugated 
sheet steel. These are separated by the boiler-house, the whole 
plant covering a tract 1200ft. by 1000ft. The capacity is 200 
tons of sheet and tin-plate in twenty-four hours. In the tin-plate 
department, the hot mill is 420ft by 100ft., with an engine-house 
62ft. by 45ft. There are ten stands of 26in. rolls, 3ft. to 34ft. long. 
Also eight 36in. and two 42in. doubling shears; six 36in.; two 
48in. ; and one 84in. squaring shears. There are two 15-ton over- 
head electric travelling cranes. The ten sheet and pair furnaces 
are 5}ft. by 8ft., and 74ft. by 8ft. The two picklers are in a build- 
ing 70ft. by 100ft. The cold mill is 640ft. by 112ft., with an 
engine-house 165ft. by 40ft. There are eighteen stands of 22in. 
cold rolls, in three rows of six each. Also a pickling machine, 
seven gas producers, five annealing furnaces, 164ft. by 18}ft., and 
two 15-ton travelling cranes. The tin-house is 240ft. by 70ft., with 
twenty-one tinning stacks, twenty-one branning machines, and 
two polishers, It is served by a 5-toncrane. The assorting and 
packing room is 480ft. by 50ft. Inthe sheet department the hot 
mill is 420ft. by 105ft., with four roughing and eight finishing stands 
of 26in. rolls, 32in. to 60in. long. Also four doubling shears, two 
steam doublers, and four squaring shears. There are eight 
furnaces, a pickling machine, and a 15-ton crane. The cold 
mill is 840ft. by 105ft., with five stands of rolls, a galvanising plant, 
eight gas producers, a corrugating machine, and two 20-ton cranes. 
The boiler-house for the two departments is 490ft. by 50ft., with 
twelve batteries of Stirling water-tube boilers; total capacity, 
6000 horse-power. There are two steel chimneys, 200ft. high, 
eight gas producers, Sturtevant forced draught fan, and a pump- 
house. Each of the two mills is operated by a rope-drive from a 
Corliss engine, separate drives and engines being used for the hot 
and cold mills. All the machines, shears, &c., are driven by 
electric motors, 

City electric lighting plant in New York.—In view of the high 
rates and arbitrary conduct of the company, which—by Pod 2g 
tion of other companies—now has a monopoly of electric lighting 
in New York, the city is contemplating the establishment of a 
plant for lighting the streets and public buildings, schools, 
hospitals, &c. The plant would have a capacity for 10,000 arc 
lamps of 480 watts and 160,000 incandescent lamps of 16 candle- 
power, An average charge in large American cities is £18 per arc 
lamp of 2000 candle-power, but in New York the charge is £25 
and £29. For street lighting the engineers recommended the use 
of 74 ampere enclosed series alternating-current lamps. The 
central station will be equipped with three-phase 60-cycle 
generators, having a combined capacity of 10,000 kilowatts, at a 
power factor of 80 per cent. ; 6000 kilowatts for are and 4000 for 
incandescent lighting. Water-tube boilers are to be used of 
10,000 horse-power. There will be vertical cross-compound 
condensing Corliss engines, each directly connected to 60-cycle, 
three-phase, 80-revolution, 10-000-volt generators. Steam turbines 
may, however, be substituted when definite plans are made, and 
these would reduce the cost by some £40,000. Im the city proper 
there will be five sub-stations, supplied at 10,000 volts, providing 
for all are and some incandescent lighting ; there will also be fifty 
transformer stations or centres of distribution for incandescent 
lighting alone. The arc lighting has been laid out in circuits of 
about 50 lights, with a maximum voltage of 4500. The 10,000-volt 
feeders will be in conduits. For the suburban district north of the 
city there will be a principal sub-station, where all energy will be 
reduced to 3500 volts ; from this 3500-volt overhead three-phase 
feeders will run to three sub-stations for arc lighting and to twenty 
transformer stations for the distribution of incandescent circuits. 





The incandescent lighting will in all cases be supplied from a 240- 
volt, three-wire alternating current system. The total cost for 
power station and plant, sub-stations, circuits, poles, lamps, &c., is 
estimated at £841,600. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

MATTreERs in connection with the Victorian railways have now 
assumed their normal conditions. The fallacy of the strike was 
quickly proved.- One-benefit will result from this strike through- 
out Australia, that is, the dictates of the labour leagues and the 
Traces’ Hall organisations will not avail against the general 
opinion of the people and Parliament, and if those parliaments 
who are sneped te the labour party took a firm stand against 
them, their actions would be endorsed by the general public. 

A further sum of £100,000 has been voted by the New South 
Wales Cabinet for the purpose of providing additional engines 
and dynamos in connection with the working of the Sydney tram- 
ways. The Railway Commissioners find that owing to the number 
of new tramways that have been opened recently, and the pro- 
posal to open others in the near future, that more power is 
absolutely necessary. 

After repeated complaints from various associated bodies through- 
out the Commonwealth on the inadequate lists showing the Custom 
duties, the Minister of Customs has at last published a book em- 
bracing all the items liable to duty. The book can be obtained 
from any of the collectors of Customs, the price being 7s. 6d. 

Australian ironbark sleepers, which are universally used on the 
railways here, and which are so highly spoken of by experts, are now 
receiving attention from other parts of the world. The Great 
Western Railway, England, have given an order for 10,000 through 
the New South Wales commercial agent in London, and an order 
has been placed with a Sydney firm for the supply of 250,000 for 
the South African railways, 

Since the drought has broken, the rains have been so general in 
New South Wales that a record grain harvest is anticipated. To 
meet the occasion the Railway Commissioners are getting all the 
goods stock into good working condition, and the men, who 
for some time have been working five and a-half days a week, have 
in consequence been put on full time. 

During the period of the experimental management of the Vic- 
torian railways by the Minister, an innovation was made by letting 
contracts to outsiders for weeding certain sections of the lines. 
One of these contracts has now been thrown up after about five 
weeks’ work, the contractor forfeiting his deposit. The contract 
was £87 10s. for a length of about 10 miles, 

A very important matter in connection with the cost of con- 
struction of railways in Victoria has just been brought to light by 
the inquiries made by the Parliamentary Standing Committee on 
railways in that State. 

According to the evidence of: Mr. Rennick, then engineer-in- 
chief, the duty levied by the Commonwealth Government on all 
steel rails imported by the State Government was equal to £20 per 
mile. Inquiry made by the Committee showed that the duty 
was paid out of the loan funds, and although the State Govern- 
ment receives back three-fourths of the sum levied as duty on 
imported rails, instead of the refund being credited to con- 
struction, it is treated as ordinary revenue. It may also be stated 
that Victoria is not the only State in the Commonwealth which 
charges similarly. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades are well engaged, and supplies of material 
bave been replenished at last week’s quarterly meeting. Negotia- 
tions then begun were in some instances concluded to-day—Thurs- 
day—and it was evident that in second and third qualities of 
material the market was in consumers’ favour, although for best 
fibrous iron, such as that produced by the ‘‘ list ” houses, the price 
is well maintained. Tinned sheets are quoted £27 to £28 per ton 
for coke singles, and £31 for charcoal, with the customary extras 
for thinner gauges. Welsh steel stamping sheets are offered at 

5s. to £9 15s. for doubles delivered at stations in the Midlands. 
Belgian basic steel bars are quoted £5 15s. delivered into this 
district ; German steel bars, £4 15s. to £5 12s, 6d.; German billets, 
£47s, 6d. to £4 8s, 6d. delivered ; and Welsh billets, £4 12s. 6d. 
Steel of nearly all descriptions is in large demand, especially semi- 
finished sorts, 

The Institute of Sanitary Engineers have held their provincial 
summer meeting this week at Wolverhampton, on Tuesday, 
Wednesday, and to-day—Thursday. The proceedings were 
opened at the Town Hall, where the visitors were welcomed b 
the mayor and a number of aldermen, councillors, and boroug 
officials, The president of the Institute, Mr. W. J. Dibdin, of 
London, presided. The Mayor announced the newly-ascertained 
annual death-rate of Wolverhampton to be as low as 16-2, which 
certainly speaks well for that borough’s sanitary engineering 
affairs. The president observed that the Institute had been in 
existence six years and had 500 members, and he afterwards read 
a paper entitled ‘‘The Theory and Practice of Filtration.” After 
giving an interesting historical and mechanical survey of the rise 
and progress of various filtering processes, the president observed, 
in conclusion, that there are few, if any, better systems than Dr. 
Clark’s process of softening water. The effect was to remove all but 
the last minute traces of impurity, and thus to constitute a second 
line of defence in case of the breakdown of the filters, or one of them, 
in addition to yielding a supply of water of great commercial value 
for use in steam boilers, hot water systems, and the reduced con- 
sumption of the domestic soap, which item alone would effect an 
economy more than equal to the cost. The president also com- 
mended the downward intermittent filtration system, originally 
introduced by the late Sir Edward Frankland, and oa ted 
in working bacteria or contact beds. The filter should be 
thoroughly drained and allowed a period of rest. Under this 
system the whole of the organic matter in the water underwent a 
process similar in its ultimate effect to that produced by burning. 
A discussion ensued and the president was thanked for his paper, 
the members afterwards proceeding to West Bromwich to visit 
Messrs. Hamblet’s blue-brick works. At the second day’s meeting 
on Wednesday, one of the items on the agenda was a paper by Mr. 
H. Vickers on ‘‘The Lorain System of Electric Traction,” but 
the president announced that ‘‘ for reasons which were more legal 
than technical the paper would be reserved for a future occasion.” 
A paper was read by the borough engineer of Wolverhampton, Mr. 
George Green, A,M.I.C.E., entitled “‘The Cold Storage Question,” 
in the course of which a description was given of the municipal 
cold stores at Wolverhampton, which have been in existence 
sixteen months, Though upon a comparatively small scale, these 
stores have carried out a very useful work, 59,249 packages having 
been preserved there during the past twelve months. The stores are 
part of a larger scheme which embraces a covered wholesale market, 
in course of construction, the estimated cost of the wholescheme being 

The cold chambers are five in number, and have an aggre- 
ate capacity of about 20,000 cubic feet, and there is ample room 
or their extension up to another 50,000 cubic feetif necessary. In 
addition to these chambers there is an ice cellar with a capacity of 
3750 cubic feet. The ice-making machinery turns out 10 tons of 
can ice per 24 hours, and the cellar will store 90 tons of ice. A 
per was also read by Mr. J. Ashton, F.C.S., of the 
een Sewage Works, Bolton, entitled, ‘‘The Collection and 
Utilisation of Excreta in relation to Sewage Treatment,” in the 
course of which he condemned the water-carriage system as 
‘* embodying a huge national waste of valuable manure,” and he 





advocated the use of motor tank wagons. It was evident, how- 
ever, from the discussion, that most of his hearers were of a 
different opinion, and Mr, R. E. W. Berrington went so far as to 
say that the reason London was the healthiest city in the world 
was because of its splendid water-carriage system. The president, 
in the course of the debate, said that Mr. Ashton’s recommenia- 
tions were not intended for large towns, but for country places, 
Various municipal public works were visited during the day. ‘Ihe 
agenda for Thursday included a paper by Mr. J. C. Thresh, M.D,, 
upon ‘‘ The Distribution of Sewage on teria Beds,” and a visit 
to the steel works and blast furnaces of Sir Alfred Hickman, M.)’, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—No very material change can be reported in the 
position of the iron and steel trades of this district. Business sti] 
moves on slowly in all departments, but makers’ and manufac. 
turers’ quoted rates are for the most part being steadily held to, 
and it is only where iron is offered through second hands that 
low cuts are made to secure business, There was again only an 
indifferent sort of business ane through at the Manchester 
‘Change meeting on Tuesday. In pig iron buying continues 
mainly of the hand-to-mouth character I have reported of late, 
There is, however, a considerable weight going into consumption, 
and although orders for the most part are small, they represent, 
taking them all through, a fair amount of business passing. Makers 
generally are well sold for their present production, and not at all 
eager sellers, s 

Comparatively little or no change can be noted with regard to 

rices ; Lancashire makers would putene give way slightly on their 

ull rates for orders of any moment, and Middlesbrough if anything 
is a shade easier as compared with the quoted rate of last week, 
Lincolnshire makers held one of their usual meetings on Friday ; 
no change, however, was made on the list rates for either foundry 
or forge qualities, although some of the makers’ are only booking 
new orders at quite 6d. above the minimum basis. For Derby- 
shire brands prices remain low, but without further quotable change. 
Delivered Manchester No. 3 foundry Lancashire might be bought 
at about 54s. to 54s. 6d., Lincolnshire averages 50s. 6d. to 51s., with 
quotations under these figures not being so freely made as recently 
by outside sellers. Derbyshire apy ge range according to 
brand from about 54s. and 54s. 6d. up to 55s. 6d. net. Forge 
qualities delivered Warrington remain at about. 49s, 9d. to 50s. for 

erbyshire, and 50s. 2d. for Lancashire and Lincolnshire branis, 
Middlesbrough iron delivered by rail Manchester ranges from about 
54s, 7d. to 54s. 10d. and 55s. 4d. net. Scotch iron delivered Man- 
chester docks is quoted about 57s. 6d. to 57s. 9d. Eglinton ; 
59s. 6d., Glengarnock ; and 61s., Gartsherrie. ’ 

The slightly easief tone reported last week with regard to 
hematites continues, and business is only indifferent. For ordinary 
No. 3 foundry delivered in the Manchester district the average 
quotations are about 66s. to 67s. net, and it is only some special 
brands that are quoted above these figures. : ; 

No improvement can be noted in connection with the finished 
iron trade. The associated Lancashire bar makers and the hoop 
makers held meetings in Manchester on Tuesday. Only a very 
unsatisfactory trade was the general report. Prices, however, are 
already so low that there is no margin whatever for further reduc- 
tion, and the Lancashire basis rates remain unchanged. In odd 
cases there are merchants who are sellers at slightly under 
makers’ quoted rates, but there is no giving way on the part of 
manufacturers. Makers’ quoted rates for Lancashire bars range 
from £6 8s, to £6 10s., with merchant sellers at from £6 7s. 6d. to 
£6 8s. 9d., and for North Staffordshire bars quotations remain 
£6.10s, to £6 15s. Sheets are still quoted £8 to £8 2s, 6d., and the 
Association basis for hoops remains £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 2s. 6d. less for 
shipment. f 

A fair quantity of small orders continues the general report in 
the steel trade, with prices presenting no really quotable change, 
but business for the most part has to be put through at the mini- 
mum figures. Competition with German billets is, perhaps, not 
quite so keen ; sellers who have been taking the low prices recently 
quoted would seem to have pretty well cleared their book, and 
tere are scarcely any quotations under £4 10s., as against 
£4 12s, 6d. to £4 15s. for local billets. Belgian girders continue to 
hold the market so far as ordinary constructive work is concerned 
at prices about 12s, 6d. to 15s. below the quotations of English 
makers, representing about £5 5s. to £5 7s. 6d. for Belgian, and 
from £5 17s. 6d. to £6 for English-made joists. In other structural 
material, such as angles and bridge plates, very low age are also 
being taken, angles being quoted £5 10s. and £5 12s. 6d. up to 
£5 _* with common steel plates £6 5s. and £6 7s. 6d. per ton. 
In the better qualities of plates, locomotive specifications are being 
accepted at about £6 12s, 6d., but the special low quotations for 
boiler specifications, referred to in previous reports, would seem, 
to a large extent for the present at least, to have disappeared from 
the market. 

The position throughout the enginvering trades, as I have 

reviously intimated, varies considerably, one or two sections heing 
set well supplied with work, whilst in others the tendency is 
towards slackness, The reports which are obtainable from sources 
representing both the employers and the workmen show, however, 
very little material change in the condition generally. The returns 
which are sent in by the various trades union districts in the 
principal Lancashire engineering centres for the most part do not 
report trade as more than moderate, Birkenhead being the only 
important centre where it is returned as good; the Manchester, 
Salford, Openshaw, and surrounding industrial districts remaining 
but moderately engaged, whilst the Oldham districts still return 
trade as bad, and in one instance as very bad. The special report 
of the organising delegate in the Manchester district states that 
trade in his division remains much as stated last month, In the 
Manchester district there was, however, a slight increase in the 
unemployed, as bays te with the previous month, which was 
accounted for by a falling off in trade at two or three shops, which 
it was hoped, however, would be only temporary. Generally 
speaking, the firms engaged in engineering, tools, and electrical 
work were fairly busy, some overtime being worked. 

The district committee, he adds, had dealt with several import- 
ant matters, including the introduction of the one break at a large 
manufacturing firm who employed, amongst other skilled workmen, 
a few of their members who were engaged on the necessary 
appliances in connection with the plant and repairs. An official 
deputation representing the men referred to interviewed the heads 
of the firm with a view to a substantial reduction in the working 
hours being conceded in consideration of the change. The out- 
come of their overtures was, however, considered anything but 
satisfactory, and the matter was still in an unsettled state. The 
question of labourers and handy men removing machines and fixing 

alleys on line shafting and other innovations of the British 
Blectric Car Company, Limited, Trafford Park, had been the 
subject of an interview with the management, who, after 
courteously listening to their complaints, and offering explanations, 
promised to remove the cause of grievance, giving them an assur- 
ance that it was their desire to work in harmony with the society 
and in accofdance with the custom of the district. : 

As to the general employment returns of the principal engi- 
neering trade unions, these show a further slight decrease in the 
number of unemployed, the Amalgamated Society of Engineers 
not having now more than 3} per cent., the Steam Engine 
Makers about 1} per cent., and the United Steam Workers 
Society 34 per cent, of the total membership in receipt of out-of- 
work support 

Mr. ion Hodge, the general secretary of the British Steel 
Smelters’ and Tin-plate Workers’ Association, in his report this 
month, states that the tin-plate industry is ina more unsatisfactory 











Jury 17, 1908 


THE ENGINEER 


77 








condition at the present moment than during any time within the 
past four years. The reason of this was difficult of ascertainment, 
and ran counter to the general;“rule—that the cheapness of an 
article encouraged trade, Tin-plates were cheap enough at present, 
yet there was no great demand, whereas, come time ‘ago, when 
plates were several shillings higher per box, the trade was busy. 

On June 25th, Mr, Hodgej-adds, a}joint conference was held 
with the employers in Swansea to discuss various proposals which 
had been submitted by the employers as well as workmen by way 
of amendment to the existing wages arrangement. No tangible 
decision was come to, and an adjournment was made to July 21st, 
when the subject of the new agreement would be again discussed, 
the employers agreeing to go before their Association to ask for 
plenary powers, and the workmen’s representatives agreeing to go 
before their respective unions for plenary powers, so that when 
they came together on the next occasion both sides might have 
full power to arrive at a settlement, 

Notwithstanding a good many complaints that machine tool 
makers are slackening down, and some of them very indifferently 
off for work, there are firms which are fully engaged, and I may 
mention that Messrs. James Spencer and Co., of Hollinwood, have 
just now in hand a fairly large amount of work, consisting of 
both home and colonial orders, including a number of special 
machine tools, most of which have been designed with some special 
features, A large slotting machine which had just been completed, 
with 48in. stroke, driven by screw, has the ram slide fitted with 
two tool boxes, to be specially used for carrying two tools, to be 
used simultaneously when cutting out the space between the webs 
in large forged crank shafts, “ithe machine is also fitted with 
a circular table, self-acting in the longitudinal, transverse and 
circular motions. Another special tool just completed is a large 
lathe with 45in. centre to swing through a circle $0in. diam. The 
bed, which is in two parts, joined in the middle, is 6ft. wide over the 
top surface, 35ft. long, and has three faces. It is fitted witha 
saddle, rt Sony rests at back and front of lathe. The 
lathe, which has exceptionally large pulley cones, has been designed 
for turning cranks shafts up to 2)ft. long, and throughout is an 
exceptionally fine tool for this class of work. All the gearing is 
machine-cut ; the spindle of the driving headstock is 14in. 
diameter in the front neck, and was finished by grinding on dead 
centres, The back neck has thrust collars to take up the end 
pressure of the work between centres. 

Amongst other tools, Messrs, Spencer are building six double 
railway wheel lathes for one of the colonial railways, a tire-turning 
and boring lathe, and a large milling machine of special type 
for connecting and coupling rods, All these tools, it may be added, 
are arranged to be driven by separate electro-motors. For one of 
the Egyptian railway companies the firm have also in hand a rail- 
way wheel lathe, and for one of the principal Sheffield firms a large 
locomotive crank axle lathe. Messrs, Spencer are also completing 
orders for the Admiralty, which included a number of small lathes 
with all the latest improvements for quickly changing the feeds, 
and, in addition, adapted for screw cutting. 

An extremely quiet tone continues the general report through- 
out the coal trade of this district, and three to four days per week 
represents the full average time that colliers are working, whilst 
stocks, even with this restricted output, are accumulating. Prices 
for the most part are — fairly well held to at recent rates, and 
although there is a good deal of low quoting for current sales, or 
where stocks under load have to be cleared away promptly, it 
would almost seem that the minimum prices have about been 
reached, and colliers are certainly not disposed to contract 
forward except at better rates than the temporary special prices 
that are being taken for immediate sales, 

The better qualities of round coal necessarily continue in 
exceedingly restricted request for house-fire purposes, but this 
is not a matter which occasions any concern, as it is due entirely 
to the season of the year, and collieries expect to accumulate 
stocks during the summer months, As I previously stated, the 
unsatisfactory demand for other classes of fuel, including common 
round coals for steam and forge purposes, and slack for engine 
purposes, is the really disquieting feature in connection with the 
present depressed condition of trade. For the time being there 
is a good deal of irregularity in current prices for all descriptions 
of fuel for steam, ironmaking, and other manufacturing purposes. 
At the pit mouth common steam and forge coals range from about 
7s. 9d. to 8s. 3d. up to 8s. 6d. to 8s. 9d.; engine classes of fuel 
from about 4s. and 4s, 3d. for inferior sorts, up to 4s. 9d. to 5s. 3d. 
medium ; 5s. 94. to 6s. 3d. for better qualities, up to 6s, 6d. and 
6s, 9d. for some of the best descriptions. Shipping prices are also 
cut low for steam coals, ranging from 8s. 9d. and 9s., up to 9s. 6d. 
and 10s., delivered at the Mersey ports. 

Barrow.—There is a fair trade doing in hematite pig iron, but 
the demand is not so full as it has been, nor are makers in as firm a 
position, as shown by the fact that they have reduced their prices 
this week from 59s. 6d. to 58s. 6d. per ton net f.o.b. for mixed 
Bessemer numbers. The price of makers’ iron has stood at 59s. 6d. 
for over three months. Makers are not so well off for orders as 
they have been, and there is every prospect of the make of the 
district being reduced by the blowing out of one, if not two, fur- 
naces ; indeed, one furnace has been blown out this week. 
Warrant iron is idle at 56s. 74d. net cash sellers, buyers 14d. less. 
The stocks of warrant iron held in the district have been reduced 
7 45 tons during the week, and now total up at 20,795 tons. 
There is very little doing in forge and foundry iron. A good 
demand exists for spiegeleisen and a small demand for charcoal 
iron, 

Iron ore is in very brisk request, and raisers get a ready sale for 
ood descriptions at 12s. net at mines, with ifs. as ‘ie talon of 

| Hodbarrow sorts. Lower grade ores are also in good demand. 
They are smelted with a mixture of Spanish ores. The latter are 
= very good demand at 15s, 6d. per ton net at West Coast 
ports, 

The steel trade shows more life, especially in the heavy steel rail 
department, the demand having improved, and it is now probable it 
will not be necessary to work short time at these mills. Prices are 
firm at £5 10s. per ton. In this trade continental competition is 
very severe. Shipbuilding steel is still in very quiet request, and 
orders are only indifferently held. Plates are at £6 per ton. 
There is a fair demand for tin bars, billets, slabs, and merchant 
steel, but a quiet request for hoops and heavy castings. 

It has been decided to launch H.M.S, Dominion at Barrow on 
August 25th, on which occasion the Princess Louise will perform 
the one, ceremony, and on the same day open the new 
technical school, which has been built by the Corporation of Barrow 
at a cost of . 

big of iron from West Coast ports last week reached 
only tons, and steel only 6863 tons. This represents a decline 
in iron of 7769 tons, and in steel a falling off of 4336, The total 
shipments this year represent 216,756 tons of iron and 307,591 tons 
of steel, a decrease in iron of 8141 tons, and in steel an increase on 
the year of 23,168 tons, 

: e coal and coke trades are very quiet, and a low rate of prices 
is ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE continued fine weather is causing the house coal trade in 
South Yorkshire to ‘ease off” in demand, though values are not 
materially affected by the lessened volume of business, the rates 
obtained being rather better than the ordinary summer average. 
Silkstone coal, in the best grades, fetch 12s. to 12s. dd. per ton ; 
second sorts, 11s, to 11s, 6d.; Barnsley house, 11s.; seconds and 
nuts, 9s. to 10s, 

In steam coal there is good business doing, chiefly on account of 
the shipping trade being now at its best. uth Yorkshire, judg- 
ing by the gures, is better off in this respect than West Yorkshire, 





and the hard coal pits producing the fine qualities are having the 
most of the business. Values remain firm at 3d. to 9d. per ton, 
in the open market above the contract rate of 9s. per ton. Heavy 
deliveries of steam coal are now being made under contract. In 
gas coal contracts some progress is now being made, the price 
generally agreed upon being about 8s. per ton, which is 6d. per 
ton less than the value of contracts made to the end of June. 

The coke trade keeps very quiet. The make is large, owing to 
the reduced sales of slacks, a condition chiefly attributable to the 
diminished demands for the Lancashire cotton mills. A fair 
tonnage, however, has been sent to North Lincolnshire and Derby- 
shire, wheresmelting operationsare still fairly satisfactory. Ordinary 
smelting coke fetches 12s. to 12s, 3d, at the ovens, in owners’ 
wagons, 

he underground men and boys employed in Swallow-wood 
Seam and Rotherham Main Colliery, belonging to John Brown and 
Co., Limited, have received a fortnight’s notice to terminate their 
contracts. The number affected is about 250, in addition to which 
are some 100 surface men, The company state that there is at 
present little or no sale for this class of coal, and that there is 
complaint as to the quantity of dirt sent out. Altogether nearly 
3000 men and boys are employed at Rotherham Main, where two 
other seams—the Barnsley and Parkgate beds—are worked. 

In the heavy iron and steel industries there is no pressure in any 
department, although orders are being placed with rather more free- 
dom in some quarters. Work on Government account is sti!l very 
scarce, and a good many men usually engaged on military material 
are now out of employment. The number, unfortunately, is being 
added to every week. It will be some time before the armour 
required under the new Admiralty programme is placed; but it 
is badly needed, as the only signs of activity in this manufacture 
are in the finishing shops. Shipbuilding material is expected to be 
sought for more briskly ere long, as there are evidences of im- 
provement in the yards, where the placing of new vessels would at 
once benefit the departments devoted to castings, forgings, &c. 

Some improvement is reported in the trade witb South Africa, 
but the development of the new markets, as well as of the old, is 
much slower than was anticipated. The brisker business now 
being done is chiefly excavating and mining tools, cutlery, tools, 
&c. The competition of the United States manufacturers is being 
felt more keenly in South Africa than that of the Germans. The 
British goods, however, are most called for in the superior grades, 
the foreigners succeeding best with the cheaper lines. 

Mr, J. Willis Dixon, principal of the well-known firm of James 
Dixon and Sons, silversmiths, Cornish-place, Sheffield, has been 
refused a return of foreign silver goods “‘halled” this year and 
former years by the London Assay Office. Deputy-Warden 
Robinson, of the London Assay Office, Goldsmiths’ Hall, put Mr. 
Dixon’s request before the Court, which declined to grantit. In 
a letter to Mr. Samuel Roberts, M.P., Ecclesall Division, Sheffield, 
Mr. Dixon states that the silver trade is very bad, and he knows 
that there is an ever increasing amount of foreign silver going 
through the London office, more especially this year, partly owing 
to the fear that the British lion may soon be no longer put on 
foreign-made goods. 

The Council of the Sheffield Chamber of Commerce bas passed 
the following resolution :—‘ That the Council, recognising the 
serious damage inflicted on several Shetfield trades by hostile 
tariffs, would welcome an inquiry into the present fiscal arrange- 
ments of this country, and would willingly assist in obtaining any 
information that might be deemed useful for the purpose of such 
inquiry.” The Council at the same time directed the secretary to 
obtain certain books and returns, many of which are recommended 
by the Board of Trade, as affording necessary information to assist 
in considering the question of the fiscal policy of the country 
which has been recently raised. 

The Water Committee of the Sheffield Corporation made their 
anoual inspection of the Little Don Valley works on the 15th inst. 
These consist of the Underbank reservoir, with a capacity of 
650,000,000 gallons, which will be required for compensating the 
millowners of Barnsley and Sheffield, and the Langsett reservoir, 
bar capacity of eg geen —_ the —— rays and 
puddle reservoir in the kingdom. It is expecte that sett 
will be completed and filled in the autumn of 1904. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tuis week has been a quiet one as far as regards the booking of 
orders is concerned, there being a general lull in buying, but 
nevertheless prices are maintained in most branches, and the tone 
of business is cheerful and sanguine. As a matter of fact, pro- 
ducers mostly have their order ks well filled, and as they can 
afford to wait, they have no need to press iron on the market for 
sale. All the Cleveland pig iron that is now being turned out goes 
direct into consumption, makers have no need to put any into 
stock, for the present output is not large enough to satisfy the 
requirements of consumers, and the latter during the last two 
months have had to draw iron freely out of the public warrant stores. 
A year ago only thirty-three of the Middlesbrough blast furnaces 
were producing ordinary Cleveland iron, now the number is forty, 
and whereas too much was being made then, now the trade could 
do with more than is being produced ; last month’s decrease in 
the stock in the public warrant stores alone was equal to the out- 
put of four furnaces. The situation for makers of Cleveland iron 
may, therefore, be looked upon as favourable. 

The lessened shipments of pig iron in this month from the 
Cleveland district are a rather unsatisfactory feature, but it was 
hardly to be expected that they would continue on anything like 
the same scale as the exports of last month, which were greatly 
above the average. The deliveries to the Continent and other over- 
sea destinations are not much more than a third of what they were 
last month, and deliveries to Scotland were 25 per cent. below last 
month, partly because of the holidays in the Glasgow district which 
commenced this week Last month there was a rush of shipments to 
Hamburg and other German ports, so that the iron might be con- 
veyed inland before freights rose, and the difficulties of transport 
became pronounced ; a reduced tonnage is being sent this month 
in consequence. Altogether 36,972 tons of pig iron have been 
shipped this month from the Clevelénd district, against 64,726 tons 
last month, and 46,503 tons in July, 1902, all to 15th. The 
exports have not been on such a small scale as that in this month 
for upwards of a year. 

Naturally, with lessened shipments the withdrawals of Cleveland 

ig iron from the public warrant stores are not so eas they were 
last month, when the district could have done with four more 
furnaces in operation to make up‘for the decrease in Connals’ stores 
alone, not taking into account any decrease in the stocks in makers’ 
own yards, which must have been considerable. There wasa total 
decrease in the stock in the public stores last month of 11,247 tons ; 
this month so far the decrease has only been 280 tons, the quantity 
reported on Wednesday being 131,913 tons. The stock of 
hematite pig iron in the public warrant stores in this district is 
still 300 tons, 

New business this week has not been extensive in Cleveland pig 
iron, but makers secured so many orders last month that their 
position is satisfactory, and there is no pressure to sell; the 
quantity of iron in makers’ or merchants’ hands which is available 
for sale for delivery in July or August is very small. Makers have 
not this week been taking less for No. 3 Cleveland G.M.B. pig iron 
than 46s, 6d. per ton for early f.o.b. delivery, but both on Tuesday 
and Wednesday some of the second hands did business at 46s, 44d. 
when warrants fell to 46s, 1jd. cash. But a recovery in warrant 

prices led to a strengthening of the quotations for makers’ iron, 
and 46s, 6d. became the price both with producersand merchants. 
Consumers were Les nee to give that for autumn delivery. Some 
of the leading producers have been realising 47s, per ton for 
No, 3 as they hold out for more for autumn delivery, as they 





believe that a higher range in prices will rule at that season. 
The scarcity of No, 4 Cleveland foundry iron continues, notwith- 
standing that the deliveries to Scotland from this district have 
fallen off greatly in view of the holidays there, No. 4 foundry being 
most affected, as it is the quality that is chiefly taken. The price 
bas eased to 46s. 3d., but some sales have been reported at 46s. 14d. 
Forge iron is more readily obtainable than it was last week. Grey 
forge, nevertheless, continues firm at 45s. 3d., mottled at 44s. 9d, 
and white at 44s, 3d. Cleveland warrants have this week been at 
a lower price than has been known since the middle of June, only 
46s, 1d. being offered on Tuesday, but there has since been an 
improvement to 46s, 4}d. cash. : E 

e hematite pig iron market is weak owing to the depression 
in the shipbuilding industry, and the output has lately been re- 
duced. Even now it is somewhat difficult to dispose of all the 
hematite pig iron that is produced. Makers -= 56s. 6d. per 
ton for mixed numbers, and 53s. 6d. for No.4. The price of Rubio 
ore continues to decline ; most merchants still quote 15s. 9d. c.i.f. 
Tees, but consumers have bought at 15s. 74d., and even lds. 6d., 
merchants being keen to sell. 2 : tem 

The past half year ap’ to have been a fair period for pig iron 
makers in the Cleveland district ; they produced 7 per cent. more 
iron than in the first half of 1902, and shipped 25 per cent. more 
pig iron, The output of ordinary Cleveland pig iron was increased 
144 per cent., but that of hematite, &c., declined 8 per cent. 
Finished iron and steel manufacturers also shipped 7 per cent. 
more than in the first six months of 1902, and the total value of 
the exports from Middlesbrough, exclusive of coal and coke, 
reached £1,389,019 in the half year, that being £679,832, or 36 per 
cent. more than in the corresponding period of last year. 

The steel rail trade is busy, and it is generally conceded that the 
prospects are good. This district will be able to produce a larger 
tonnage than ever before, because Messrs. Dorman, Long and Co, 
have commenced the manufacture at their Clarence Steel Works, 
Middlesbrough. They have secured a large order for the Siamese 
railways, which was keenly competed for by continental firms, the 
prices quoted being considerably below the syndicate’s official 
figure of £5 10s. net at works. Messrs. Dorman, Long and Co. 
are not, however, members of the syndicate, neither is the 
North-Eastern Steel Company, and they are thus free to accept as 
low prices as they choose. All the rail mills are well occupied, 
and there have been very good shipments this month. The makers 
of cast iron railway chairs are sharing to some extent in the pros- 
perity of the rail trade, and they are firm in quoting £3 15s. net 
at works, The output of tramway rails in this district is large 
and increasing, two leading firms being engaged in the business. 

The plate and angle trades continue extremely dull, and pros- 

are not encouraging, bearing in mind the condition of the 
shipbuilding industry, which affords plate and angle makers in this 
district the bulk of their work. The reports of still lower freights 
are not favourable for any of the shipbuilders, or for those who 
supply materials for them. But plate and angle makers do not 
reduce their prices, steel ship plates being at £5 15s.; steel 
boiler plates, £7 5s.; iron ship plates, £6 15s.; steel ship angles, 
£5 10s.; and iron ship angles, £6 7s. 6d., all less 24 per cent. 
f.o.t. 

There seems some probability of a strike occurring at the works 
of the Cleveland Bridge and Engineering Company, Limited, at 
Darlington. Whatever difference there is concerns the rates to be 
paid to six plate-edge planers. It is alleged that the firm desire 
to reduce the wages of these men 25 per cent. The only alteration 
that has been made is in a piecework rate, the amended rate 
having been worked at before. The men concerned earned time 
and a-half and upwards during the three weeks they remained at 
work, and the firm consider this a high wage for unskilled labour. 
The time rate is not, as alleged by the men, much below what 
other firms pay for the same work, but is precisely the same as 
paid at a leading bridge yard in the North. i 

The North-Eastern Marine Engineering Company is greatly 
extending its boiler shop at the South Docks, Sunderland—in fact, 
it will be able to extend the annual output from 30,000 indi- 
cated horse-power to 80,000. The whole cost of the extensions 
will be about £40,000, and some 300 more hands will be employed. 
Electricity is to be introduced for power purposes, and steam 
driving is to be discarded. : 

The Visitation Committee in connection with Lloyd’s Register of 
British and Foreign Shipping have been paying their annual 
visits to the shipbuilding centres, and this week the establishments 
on the Tyne, Wear, Tees, &c., have been inspected. 

It is announced that the North-Eastern Railway Company has 
decided upon the introduction of another innovation in connection 
with the working of its railway. The scheme will be tried first in 
the neighbourhood of Beverley, and it is actually the establishment 
of a regular service of motor cars, which will run on the old 
Beverley and Bridlington coach road to Beeford, 13 miles 
distant from Beverley. The company thinks there is considerable 
scope for the employment of motor cars in the work of rural col- 
lection and distribution where the local conditions may not 
warrant the expenditure incidental to the promotion, construction, 
and maintenance of a light railway. The motorcars, which are 
being built by Messrs. Stirling and Co., of Edinburgh, will provide 
seating accommodation for sixteen passengers with about half a ton 
of luggage on the roof. The freight vehicles will carry 3} tons. 
The engines will be of the four-cylinder petrol type, with a horse- 
power of 27. 

A generally satisfactory business is being done in the coal trade, 
shipments are good and increasing, and prospects satisfactory. 
Lower freights are placing the colliery owners in a better position 
for competing for continental orders. Best steam coal is firm at 
10s, 9d. per ton, seconds at 9s., and small at 5s. 44d. to 5s. 6d. 
f.o.b., the last named having become easier in value, as on account 
of the heavy production of large there is more offering than the 
market requires. Best gas coals are at 9s, and seconds at 8s. 6d., 
and these figures are paid not only for early but also for forward 
delivery. Bunker coals are in comparatively quiet request. The 
demand for coke has slackened, and foundry can now be got at 
17s. 6d. per ton f.o.b., while medium is at 16s, per ton delivered at 
Teesside furnaces, but the latter has been sold at 15s, 9d. per ton, 
the price being thus somewhat weak. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


RATHER less encouraging advices from America, and the advent 
of holidays here, have kept the market quiet and easy. The demand 
for raw iron at the moment is small, as the ironworks are closing 
down for the holidays. The stoppage of work in Glasgow and 
district will extend over the whole of next week. 

The pig iron warrant market has been quiet. Scarcely any 
speculative business is being done, and the demands of consumers 
are for the moment reduced toa minimum. Scotch warrants are 
quoted 52s. 44d., and Cumberland 56s. 74d. to 56s. 8d. Business 
has been done in Cleveland warrants at 46s. 2d. to 46s, 1d. cash, 
46s. 2d. for delivery in eleven and seventeen days, and 46s. 4d, to 
46s. 24d. one month, 

Scotch hematite pig iron is in slow demand, and merchants 
quote 61s. 6d. per ton for delivery in railway trucks at the steel 
works, 

The prices of Scotch makers’ iron are in several cases 6d. per 
ton lower. Monkland, No. 1, is quoted at Glasgow 56s.; No. 3, 
54s.; Carnbroe, No. 1, 56s. 6d.; No. 3, not quoted ; Clyde, No. 1, 
62s. 6d.; No. 3, 56s. 6d.; Calder, No. 1, bas. 6d.; No. 3, not 
quoted ; Gartsherrie, No. 1, 63s.; No. 3, 57s.; Summerlee, No, 1, 
68s. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 70s, 6d.; No. 3, 
59s. 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 59s.; Glengarnock 
at Ardrossan, No. 1, 62s.; No. 3, 56s.; Eglinton at Ardrossan or 
Troon, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Dalmellington at Ayr, No. 1, 
56s.; No. 3, 588.; Shotts at Leith, No. 1, 66s, 6d.; No. 3, 
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58s. 6d.; Carron at Grangemouth, No. 1, 67s.; No. 3, 58s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to only 4509 tons, compared with 8863 in the corre- 
sponding week of last year. Current demand for shipment is slow. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were smaller than usual, amounting to 7315 tons, being 1744 
less than in the corresp nding week of last year. 

Up till now the foundries have been busy, and there has also 
been more appearance of activity at the malleable ironworks. But 
there is now nothing doing, neither will there be anything of im- 
portance passing until the end of the annual holidays, ten days or 
a fortnight hence. 

The output of Scotch pig iron will be slackened during the 
holidays. Since last report an additional furnace has been lighted 
to produce ordinary Eglinton iron. There are now eighty-two 
furnaces blowing in Scotland, compared with eighty-five at this 
time last year. 

Quietness prevails in the coal trade, household requirements 
being easily met, while the manufacturing demand is much 
reduced by the holidays. The past week’s coal shipments from 
Scottish ports amounted to 226,398 tons, being 18,937 tons less 
than in the preceding week, and 13,400 tons below the quantity 
despatched in the same week of last year. But while these con- 
siderable decreases fail to be noted, the total shipments are by no 
means unsatisfactory for the apace holiday season. The prices 
of all sorts of coal are nominally unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Str Davip Da.e’s award has now been made. Briefly, it is 
that a selling price of 11s. 10d. per ton shall be the equivalent of 
30 per cent. below the standard of 1879. As the arrangement 
under the sliding scale was that 11s. 10d. should be regarded as 
equivalent to 364 per cent , and wage rate is now 48} per cent., 
there will have to be a fall of 1s. 8d. per ton on the selling price of 
coal before the minimum comes into operation. Sir David also 
rules that no change be made in house coal to colliers at present. 
Mr. D. A. Thomas, M.P., has intimated to colliery agents, &c., 
that a copy of his work on the growth and direction of our foreign 
trade in coal during the la-t half century will be sent on appli- 
cation. This is the substance of a paper read by him before the 
Statistical Society on the 19th May, 1903, and is a work of a most 
interesting character, the result of great industry in the gleaning 
of material, and as conspicuous for the ability in the marshalling 
of facts, and for the sagacity of comment exercised. Many old 
coal authorities will be peased with the author’s vindication of 
Jevon, and quite agree in the praise awarded by the Right Hon. 
Shaw Lefevre and others. It isa notable addition to coal litera- 
ture, and of much value as a work of reference. 

Fifty Powell-Duffryn colliers were summoned last week at B!ack- 
wood for being absent without leave on June 16th. This threw 
250 men out of work, and reduced the output 55 per cent. They 
were ordered to pay damages 10s 6d. per man, and 33, 6d. 
costs. 

The attention given of late to anthracite reminds me of the 
developments going on at Aberpergwm, where there is a famous 
seam‘of 18ft. with only a small clod intersecting. This colliery is 
another instance of the durability «f the Welsh coal measures. 
Jt has been worked for over a century, end a hundred years ago 
was the trading coal of Sutton and Company, of Cork. 

The Miners’ Provident Society meeting at Cardiff, on Saturday, 
was the occasion taken for the presentation to Sir W. T. Lewis, 
Bart., of a framed photograph of the Board of Management. Dr. 
Parry, who made the presentation, highly eulogised Sir William, 
the founder of the society, for his great labours in connection with 
the coal-field, and in replying the able baronet admitted that with 
all the movements he had been identified in the coal-field during 
more than fifty years, nothing had given him so much ratisfaction 
as the establishment of this fund 

The leading characteristic of the steam coal trade during the 
past week has been a strong demand, with a deficient supply and 
a stiffening of price. This has been evident at all ports. Coal 
shipments have been large at Swansea, Newport, and Cardiff. 
A feature of the shipments from Swansea has been the 
quantities sent to France, Sweden, Germany, and Italy. Cardiff 
consignments to Italy are now again improving. The week opened 
with an export of nearly 10,000 tons, e Italian railway contract 
for the supply of between 100 and 120,000 tons Monmouthsbire 
semi-bituminous coal has been secured by Watts, Watts, and Co., 
of Newport and Cardiff. The price appears to be, deducting 
freight, &c., about lls. 7d. A good second is now selling at 
lls, 9d., but best commands 13s. 6d. 

Some French colliers have been brought over, I hear, to work at 
Groeswen Colliery, about six miles from Cardiff. On ’Change, 
Cardiff, this week, steam coal, best, was selling at 15s. to 15s. 3d., 
and the market was reported firm and buoyant; best seconds 
touched 14s. 6d., and dry varied from 12s. 6d. to 13s. There isa 
little better tone in small ; 7s. 9d. to 8s, are about the figures, 
though smal] steam of various grades is obtainable from 6s. 3d. 
House coal has not yet touched bottom prices, and is quoted from 
10s. up to 16s. No. 3 Rhondda is at fas. 6d., No. 210s. 6d. to 
10s. 9d. Patent fuel is in fair demand at 14s. 6d. to 15s. 3d. 
Newport figures are 14s. 9d. Coke, Cardiff, 17s. 6d. to 25s. Pit- 
wood improving, 18s. 6d. to 18s. 9d. In the anthracite district 
matters are a little disturbed ; stoppages have made it difficult to 
supply purchasers, and the complaint is scarcity and rising prices. 
Large coal ranges from 10s. 6d. and 13s. 6d. to malting coal at 
18s. to 19s. Culm is at 63. Paris, French, and German nuts, 
21s. 6d. These are Swansea prices: Best steam at this port is at 
14s. 6d. ; house coal, 14s. 6d.; a pen through coal, at 12s. ; 
patent fuel, 13s. 6d, to 13s, 9d. At Llanelly it seems likely that 
the coal area given up by the Belgian syndicate will be worked by 
another company. The coal trade is active and hopeful. 

At the quarterly meeting of the South Wales Institute of Engi- 
neers, held in Cardiff last week, it was stated that nineteen new 
members and three associates had been elected. 

The result of the last quarterly meeting of ironmasters appears 
to have led to improved prices in the Midlands for some descrip- 
tions of make. Here merchant bars have shown a slight im- 
provement, steel bars and billets are a trifle easier, steel sheets are 
quoted at £7 10s. to £7 15s., sheet iron £7 10s. to £7 17s. 6d., bars 
are at £4 12s, 6d. Bessemer, and £4 15s. Siemens. Rails un- 
changed. 

The latest quotations on ’Change, Swansea, this week gave 
Glasgow pig iron warrants at 52s., Middlesbrough No. 3 46s. 1d., 
and Cumberland 56s. 6d. cash. In tin-plates low prices remain. 
Bessemer steel coke at 11s, 6d. to 11s. od, Siemens 11s, 9d. to 12s. 
Block tin is at £125 10s. Over 3000 tons bar came to Newport last 
week from Antwerp, and a large cargo of pig iron from Bilbao, 
Swansea is importing pig from various quarters, one cargo from 
Whitehaven, Ore from Elba, Santander, Benisat, Caen, and 
Bilbao bas been quite up tolateaverages. The rail trade continues 
to be the leading feature at works, and furnaces and rail mills are 
fairly busy. Some day I may have to announce the make of 
heavier rails than the ordinary heavy rail weighing from 75 lb. 
to 85 lb., though this still appears the favourite with the engi- 
neer. At some works I hear the probability of some at 1001b. the 
yard. Large quantities of railway material went to Liverpool 
this week from Newport, Mon. 

In the tin-plate trade there is not much improvement notice- 
able. Since my last letter the Morriston works have been restarted 
after a week’s idleness, but the Midland works of the same 
res id remain temporarily inactive. Last week the make 
totalled only 58,931 boxes; shipments were over 70,000 boxes ; 
stocks now are under 111,000 boxes. In tin-plate circles the 
rivalry with America and the necessity of getting fresh markets 
continue the topic of discussion, Last week some lessened make 





was caused by the hot weather. Copper works are fully occupied 
except at Morfa, which are not quite so brisk. Spelter and nickel 
works busy. Briton Ferry industries well occupied ; output of 
hematite continues of an active character. 

The harbour returns of Swansea continue to be the subject of 
congratulation ; the revenue last week exceeded the highest on 
record, and the briskness continues. The items of exports last 
entered included a great variety of destinat‘ons—America, Russia, 
Port Nolloth, Straits, China and Japan, Copenhagen, &c., being 
prominent, 

It is reported in Cardiff that the Adm‘ralty have taken up quite 
a number of small steamers to follow the fleet with Welsh steam 
coal during the coming marcuvres. In the freight market 
chartering is brisk ; rates for the Mediterranean have, however, a 
downward tendency. Coasting and Bay rates steady at last 
figures. Genoa varies, 5s. 3d to 5s. 74d. ; Port Said 5s. Colliery 
shares are firm, indicating the strength of the coal market. 








NOTES FROM GERMANY. 
(From our own Correspondent ) 


So far as pig iron is concerned the tendency is firm on the iron 
market in Silesia. The rolling mills are regularly occupied. 
Girders, having been briskly called for, remain stiff in quotation, 
and the plate trade has been showing slight = of improve- 
ment ; common sorts are being sold at M. 127-50 p.t., free 
Kénigshiitte. Sheets are in g20d request at M. 137-50 p.t., free 
at works, 

A change for the better has not taken place on the Rhenish- 
Westphalian iron market since last week, and the condition, 
generally, remains moderately strong. Makers and consumers 
evidently have lowered their expectations considerably, for they 
even regard the una!tered position of the iron market to be a 
favourable symptom, having, it appears, ceased to hope for an 
improvement in demand or prices. 

A fairly good condition prevails on the pig iron market, and 
malleable iro) meets with lively request, foreign orders being both 
numerous and heavy, and so the mills have work on hand till the 
the end of present quarter. Prices for raw bars are M. 77-50; 
billets, M. 90 p.t.; plates in basic, M. 92-50 p.t.; the same in 
Siemens-Martin, M. 97 p.t. In the manufactured iron branch few 
orders are being received, and this is causing prices to become 
easier. The inquiry for girders remains fairly active ; plates, on 
the other hand, are languid and in irregular demand. Sheets are 
meeting with tolerably good request, but the prices for both plates 
and sheets are as low as they can be, and do not show theslightest 
inclination to improve. Activity at the iron foundries is satis- 
factory, and the wire trade shows much briskness, whereas the 
machine shops complain of being but poorly occupied. 

On the Silesian coal market the position all round is pretty 
satisfactory, and shows, on the whole, an improvement against 
previous weeks. Business in coal is likely to be brisk during this 
month and the next, as dealers | ke to refill their stores at the low 
summer rates. 

A good demand for coal and coke comes in from Austria-Hun- 
gary, and it has teen officia'ly stated that deliveries in Silesian coal 
to Austria-Hungary amounted to about 26 percent. of the total 
production last year. 

There has likewise been a moderately active trade done on tke 
Rhenish- Westphalian coal market, engine fuel meeting with good 
demand, and coal for coke making is in brilliant request. An 
increase generally in the consumption of coke can be noticed, and 
blast furnace coke is becoming scarce already. The briquette 
works are extremely busy. 

In Austria-Hungary the trade ia iron and steel continues very 
slow ; only girders have improved against previous weeks, but all 
other artic'es of finished iron remain languid, and the machine 
industry is very weakly occupied. For crude iron next to no 
inquiry comes in, and it need not be added that quotations remain 
exceedingly depressed ; there is much underquoting going on, 
especially in the sheet trade, owing to the keen competition among 
the different Works. 

The Austro-Hungarian coal trade isin much the same state as 
the iron business, a very poor demand only coming forward ; coke 
continues in fair request at firm quotations. 

The physiognomy of the Belgian iron market is rather satisfactory, 
and so far as export is concerned an animated busiress is done, 
only prices are still very low and depressed, and the accounts 
received from the American market are not of a nature to cause 
an improvement in the condition of prices. In Charleroi 57f. to 
57°50f. p.t. is noted for forge pig ; for Athus, 52f. p.t. is asked ; 
and Luxemburg forge pig stands at 49f. to 50f. p.t. Foundry pig, 
which, like basic, continues in lively request, is being sold at 
62°50f. p.t. in Luxemburg and at 60f. p.t. in Charleroi. In 
billets and blooms few sales have been effected upon the week ; 
the rail trade, on the other hand, remains lively, and girders, too, 
meet with fair request at 118°75f. p.t. for export, and 130f. to 
132f. p.t. for inland consumption. 

On the Belgian coal market the firm tone of former weeks is well 
maintained. For engine fuel a brisk demand is coming in, and 
house coal has been a trifle more healthy than before. Briquettes, 
though still firm in price, have shown a falling off in demand. 

Only in the Meurthe et Moselle department, where the Eastern 
Railway is offering a sufficient amount of work, and in the Haute 
Marne have the iron and steel industries been tolerably well 
occupied ; in all other iron-producing districts of France a small 
amount of work only could be secured. In Paris merchant iron 
No. 1 is uuoted 165f. p.t. ; iron plates No. 2, 2008. p.t. 

The physiognomy of the French coal market has not materially 
altered since last week. In the Department Nord and Pas de 
Calais prices for engine fuel are particularly firm and stocks are 
small, output hardly covering the demand, In the Centre, how- 
ever, stocks are heavy, and the tendency, therefore, inclined to 
weakness. Coke is in good demand and very firm. 








AMERICAN NOTES. 
(Krom our own Correspondent.) 
: New York, July 8th. 

THE iron and steel makers enter on this last half of the year 
with conditions very much in their favour. For some time past 
buyers have not been doing much, and are manifestly content to 
use up material that is being delivered on contracts most of which 
were placed, some early and some late in the spring. The spirit 
of the entire trade is to buy more closely as material is needed. 
Last year the general policy was to buy as far ahead as makers 
would agree to deliver. The reason for this change of policy is 
that production is closer on to demand, and there is a tendenc 
among makers to reduce prices where large contracts are to be had. 
It is easy to see how this willingness to favour buyers will arouse 
their curiosity and induce them to purchase with more moderation. 
This is being shown particularly among steel rail buyers. It is 
estimated that the rail mills have now contracts on their books for 
some 500,000 tons for next year’s delivery. This includes business 
taken some time ago. It is now ascertained that some of the big 
railway systems have decided to delay ordering for a few weeks. 
After they have delayed that long they may conclude to remain 
longer out of the market, There is a good deal being said among 
persons of large capital in this city as to the desirability of going 
into the steel rail business. In fact, steps have already 
been taken in that direction. The present capacity is about 
3,000,000 tons per year. In bridge iron there has been a renewal 
of inquiry within a few days, much of it coming from the American 
Bridge Company for material for the coming winter. ‘These 
inquiries are appearing in response to intimations thrown out that 
structural material can be shaded 4 dols. od ton. This is quite 
an important matter. As to the truth of it it is simply impossible 


to obtain any expression from the only persons who know. Should 
these contracts go through at the rumoured cut it will be quite 
an event in the American iron trade, Those who are anticipating 
the benefit of this cut talk in a very confident way of being able 
to place contracts on that basis within the next sixty days, 

he Shipbuilding Trust is passing through a period of re- 
organisation by way of receivership. This outcome of a great 
enterprise is having a disheartening effect upon the stock market. 
There is an abundance of work for shipbuilders, nevertheless. 
The car builders are mocaltieg inquiries for very large quantities 
of rolling stock, and they will probably accept these orders with- 
out delay. The railway compas are all making money, and 
the managements are extremely anxious to put their roads into 
the very best possible condition as to facilities for handling traffic, 
The volume of railway traffic is certainly as heavy as it has been, 
and traffic charges are not declining. The returns of earnings, 
gross and net, that are being reported in the stock markets 
afford stockholders and promoters of new railway enterprises every 
encouragement, 

There is a good deal said about a spurt in demand for foundry 
iron this autumn. Those who think this way argue that the 
customary*buying has not been done for three months, and that 
when the foundry people and others come into market their aggre- 
gated demand will harden prices again. This, to take an impartial 
view of the question, is not likely. Pig iron capacity is steadily 
increasing ; steel capacity of all kinds is being enlarged ; it would 
appear as though nothing can prevent adrop in fuel. An enormous 
amount of bituminous coal territory has recently been opened up. 
Millions of dollars have been expended within twelve months in 
the opening of coal mines in, perhaps, eight of the richest coal- 
mining States, beginning with West Virginia. When all of this 
capacity is harnessed there will be a good deal of coal to sell, and 
most of these new companies will be anxious to get money to pay 
interest, to say nothing of dividends. It is for this reagon, 
and one or two others, that some of our far-seeing manufacturers 
are expecting a general drop in fuel quotations, including coke. This 
drop will not amount to very much unless the well-organised coal 
miners can be induced to mine coal for less money, which is not 
likely. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. A. W. Farnsworth has just opened offices as a consulting 
engineer at the Strand-chambers, Derby. 

WE understand that Messrs. Geipel and Lange are removing to 
new premises at 72a, St. 'lhomas-street, S.E. 

Messrs. WM. Jacks AND CoO., iron and steel merchants, Middles- 
brough, &c., are opening an office at 26, Angel-street, Sheffield, 
under the charge of Mr. David Hogg. 

Bryan, DoNKIN AND CLENCH, Limited, inform us that, having 
removed their works entirely to Chesterfield, their London address 
is now Parliarnent-mansions, Victoria-street, Westminster, instead 
of at Bermondsey. 

C. E. anp H. M. Pest, Limited, inform us that they have 
formed a separate company, which bas been registered as the 
Glamorgan Engineering Company, Limited, Swansea, for the con- 
struction of electrical and mechanical plant. 

E. R. axp F, Turner, Limited, Ipswich, have secured 
the following prizes at the ‘Exposicion de Agricultura” of 
Buenos Aires, viz. :—First prize for their ‘‘ Inkoos” grincing mill, 
and first prize for their ‘‘ John Bull” horizontal steam engine. 

We learn that Graham, Morton and Co,, Limited, are 
building a large complete new fe npicaen, § works in Hunslet, 
Leeds. The works will comprise three large bays, 50ft. span, over 
400ft. long, together with engine and boiler-house, &c., and other 
outside buildings, 

THE United Asbestos Company, Limited, ask us to state, wiih 
reference to the fire at their Harefield Mills on Saturday mornirg 
last, that no part of the asbestos factory was burnt, the fire having 
been confined to that portion of the building containing india- 
rubber goods, naphtha, &c. 

Mr, SHRAPNELL SMITH has resigned the general manager 
and secretaryship of the Road Carrying eng oy Limited, 
Liverpool, and has joined the Lancashire Steam Motor Company 
Mr. Sbrapneli Smith will also act as consult- 


as London director. 
He has opened an office at Cecil- 


ing engineer in road traction. 
chambers East, Strand, W.C. 








THE INSTITUTION OF CIVIL ENGINEERS ; NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—On the 16th inst. a visit to Seaham 
Harbour works and the shaft-sinking operations at Horden Colliery 
will be paid. 

South Wats InstTITUTE OF ENGINEERS.—The quarterly meet- 
ing of the above Institute, which embraces the coalfields of South 
Wales and Monmouthshire, the Forest of Dean, Gloucestershire, 
and Somersetshire, took place on Friday afternoon last, at the 
Institute, Cardiff, under the presidency of Mr. T. Hurry Riches, 
M. Inst. C.E., and there was a representative attendance. Dis- 
cussion of an animated character took place on the paper read by 
Mr. Horace D. B. How, A.M.I.E.E., on the ‘‘ Motive Power of 
the Future.” Mr. How had gone into the subject exhaustively, 
and given reasons for his faith in the supreme place which 
electricity was gradually —— in the industrial and other 
concerns of the country. e attributed the hesitancy which 
existed in mining circles atout the application of electricity to 
ignorance of its properties and adaptability, and gp colliery 
engineers to state specifically what they wanted. The electrical 
engineers would then supply the need. He deprecated the pre- 
jeues which existed in this matter, and dealing with details, 
incidentally advocated high-speed engines for collieries. He pre- 
dicted, with every deference, that the engineers of the next 
generation would all be electricians. So baseless were the fears 
entertained in connection with the use of electricity that—though 
to mining engineers what he staid might seem bold—he wou'd 
put armoured cables, polyphase machinery, including switch gear, 
in any mine where it might be desired in South Wales, and stay 
down himself seeing to it for six months, A cordial vote of thanks 
was accorded Mr. How for his admirable paper. An interesting 
point came into prominence in the first part of the discussion on 
the paper, when the President appealed to Principal Griffiths, of 
the South Wales College—who recently read a paper before the 
Royal Society—and said that he had hoped to hear the Principal 
say that 16,000 volts could be used with safety and without 
sparking. Principal Griffiths rejoined, ‘‘I have had as much as 
70,000 volts at the end of my body without the slightest —— 
inconvenience "—a statement which elicited from Mr. How the 
remark that he had had millions of volts through his body—sparks 
l6in. long, the electric 9 was ny a bugbear. Another 

per discussed was that by Mr. H. K. Jordan, on the ‘‘ South 
Trou h of the Coalfield ;” and a paper by Mr. P. T. Thompson, 
M.I.M.E., on the ‘ Diirr Water-tube Boiler and the Improved 
Lancashire Boiler,” a deputation having been recently sent to 
report upon the boilers and accessory plant at the Diisseldorf 
Exhibition by a leading Welsh association, It was noted by the 
writer that water-tube boilers were finding favour rapidly in South 
Wales, as they fulfilled the conditions of high pressure with safety, 
quick steam-raising, and a large heating surface in small space ; 
this along with economy in working. A 2 on the ‘*Ozokerite 
Waves, &c., in Austrian Poland,” by Mr. W. Galloway, was left 
undiscussed ; and another most interesting and valuable contri- 
bution on ‘‘ Electric Motive Power in Mines and Collieries,” by 
Mr. W. A, Scott, A,M.I,E.E., was left for discussion to the next 





meeting. 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


47 When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


2nd July, 1908, 


14,725. Hat Pons, E. Knight, London, 
14,726. ©. psa Tangyes Limited, and J. Robson, 





mn 
14,727. Gamccesin Pvates for DentaL Purposgs, 8. Hare, 


London. 
14,728. Pammany Exvecrric Barrerize, J. C. Fuller, 


ndon. 
14,729. Wrexcues, C. J. Coulter and N. F. Adamson, 
Kingston-on-Thames. 
14,780. PHonocrapus, J. M. Tourtel and G. L. Hogan, 
ndon. 
14.781. ELectro.ytic Separation of Coppsr, P. R. J. 
Willis.—(C. S. Shields, Canada.) 
14,732. Inkina Mecuanisms of Firat Bep Paintine 
Macatngs, W. H. Lock and T. M. North, London. 
14,738, Tances, F. W. Oetzmann, London. 
14,734. PaotoorapaHic Drevetopine, H. F. Northrop, 


mdon. 
14,785. Device for Pgramputators, H. H. Price, 


ndon. 
14,736. Macuing for Scutcuina Hemp, T. Burrows, 
Staines. 
14,787. Rotter Bearine, A. Cousen, London. 
14,788. OPERATING Suipy' PROPELLERS, C. del Proposto, 
London. 
a. Devics for Setrrine Fracture Los, J. Scheidl, 
ndon. 
14,740. KNirg-cLEANING Apparatus, J. 8S. 
Wallace, London. 
14,74L. MoTion - TRANSMITTING AppaRaTus, P, M. 
Justice.—(The American Automatic Switch Company, 
United States.) 
14,742. Composite Fasaic of Caanainea Hug, F. Gros, 
London. 
Preparation of Contact Boprgs, J. Y. 


Stewart- 


14,743. 
Johnson.—(7The Badische Anilin and Soda Fabrik, 
Germany.) 

14,744. Potieys, C. Giraud, London. 

14.745. BaLi-puncaina Macuines, A. I. Newton, 
London. 


14,746. Borners, W. T. Hagger, London. 
14,747. Lames, W. T. Hagger, London. 
14,748. Torninac Metat Survaces, L. W. Shepherd, 


mdon. 

14,749. Utinisation of Nitre-caxr, G. E. Davis, 
London. 

14,750, Rirtx Supports, P. T. Stanley, Liverpool. 

14,751. Rotiine and FLanaine Tongs, A. Keschke, 
Live erpool. 

14,752. APPARATUS for TREATING Liquips, J. C. Thresh, 
London. 

14,758. Doors, H. Flower, London. 

14,754. Lamp, C. C. Regnart. London. 

14,755. Aceinc Wiygs and Spirits, F, Calmant, 
London. 

14,756. Grass, H. Shoosmith, London. 

14,757. WHEaT-BLEACHING APpaRATUs, W. T. Mercier, 

mdon. 
14,758. ALoonots, L. Bouveault and G. Blanc, 
mndon. 

aaa Ponts and Sionats, A. Monard, 

14,760. Gotr CLons, A. H. Byng, London 

14,761. bea -noxgs, L, E. Sitzler and i. ‘st. G. Syms, 


14,762. _ W. Murray, London. 
14,768. Casters, W. H. Scott and W. M. Turner, 
mdon. 
14,764. Gotr Batts, K. V. Painter, London. 
14.765. Mecnanism for Stowinc Ancuors, J. Kidd, 
London. 
14,766. AoTo-mMoTive Drivinc Mecuani:M, F. Schmid, 


ndaon. 
a Screens for Veutcies, O. H. Bayldon, 
ndaon. 
14,768. Azo-pvesturrs, G. B. Ellis.—(Chemigche Werke 
vormals Sandoz, Siitzerland.) 
14,769, AUTOMATIC ADVERTISING Macuing, H. Ditch- 
field, London. 
14,770. ELecrric Motors or Dynamos, W. E. Burnard, 
Sheffield. 


8rd July, 1908. 


14,771. Reversiece Seat, F. G. Hopkins, Manchester. 

14,772. Envecorgzs, W. A. Bunn, London. 

14,778. Hyeopermic Issector, O. A. Elias.—(W. 
Warren, United States.) 

14,774. Ratsino Portigre Rops, T. Bond, A. Deacon, 
and J. H. Leather, Birmingham. 

14,775. Yoxe and CoLLaR Courtine, W. Owen, Mold. 

14,776. Sexgp Gear for Motor Cars, K. 8. Murray, 


London. 

1. MANGLING Macutngs, A. C. and J. C. Manifold, 

ndon, 

14,778. Expanpino Box, R. H. Forrest, Manchester. 

14,779. InrERNAL Compustion Motors, T. T. and W. 
H. Barlow, Birmingham. 

14,780. DaveLorpger for Paoroorapuic Fits, H. Wal- 
ton, Sheffield. 

14,781. Support for Laws Tennis Nets, C. J. Robinson, 
Liverp ool. 

14, Ser Potson Borris, J. Perry and E. Tyrrell, 

ury. 

14,788. Vistrors’ Books, J. Little, Manchester. 

14,784. Device for Locgine the Sregrine Heaps of 
Bicycves, G.R. Stanton and A, E. Danton, Man- 
chester. 

14,785. AuromaTic Drain Cocks, J. Forrest and J. 
Appleton, Manchester. 

14,786 AuTomaTic Sprinkiers, T. Hargreaves, Man- 
chester. 

14,787, M#asuRING TextTILe Fasrics W. Murphy, Man- 


chester. 
14,788. Hanp Brakes for Rattways, T. Axford, Swin- 


14,789. Timene Apparatus, E. E Jackson, Manchester. 

14 790. Riptne Savpuxs, G. F. Boyce, Cheltenham. 

14,791. Buttons, C. Schmidt, Glasgow. 

14,792. Re-currine Vatvg Seatinas, O. Eichacker and 

. Bender, Glasgow. 

14,793. Gatgz and Door Hinogs, H. W. B. Waygood.-- 
(J. B. Waygood, New Zealand, 

14,794. SoLuste Tarcets for Maxtna Corrss, J. H. 
Brodrick and Brodrick’s Patents, Limited, Birming- 


m. 

14,795. CrucIBLE soar and Foror Furnace, G. H. 
Arthur and H. Hodder, Horwich, near Bolton. 

14,796. a Bearinas, J. Kincaid, Vancouver, B. 
Columbia, 

14 797. Fittrration of Water, F. T. Bond, Gloucester. 

14, bee — for Heatino Coriine Tonos, J. Macord, 


14,700. “Revov ery Brakes for Tramcars, G. Quick, 

mn 

14,800. Rattway Brakes, W. R. and E. R. 
Smith, London. 

14 801. Horstina Apparatus, B. D. Healey and The 
Standard Appliances Company, London 

14,802. Paotroararuic Mounts, H. Goddard and A. J. 
E. Hill, London. 

14, — Buitpina Cavity Watts, R. Fitzgerald, 


mdon, 
14,804. Potisner for Pronas of Forks, D. Appleton, 
London 


14,805, a for Motor Cycigs, The Quadrant Cycle 
Company, Limited, and J. Partridge, London. 

14 803. Harr Pins, J. Jones, London 

14,807, MetHop for DRYING Paper, H. W. Sanderson, 
Birmingham. 

14,808, ApPaRATus for DiscHarGina Gas Retorts, W. 





P. _ G. B, A. Gibbons, E. Master, and R. Gay, 
mdon. 
14,809. Door Sprines and Cuxcks, R. Adams, London, 
14,810. Bicycizs, E. R. Pringle, London. 
14,811, ene Water in Vessers, C. Payne, 


mn 

14,812. _—_— Srops of Printinc Macuinzs, J. T. 
Waight, London. 

14,813, Stgam Generators, J. 8S. Warburton. E. A. 
Browning, and The Wilson Smokeless Process, 
Limited, London. 

14,814, ELECTRICAL Resistances, 8S. G. Brounger and 
Ww. a. Haywood, London. 

14, spa F)xona Cast Iron Son Pipgs, J. E. Blanford, 

ndon 

14816. DispLayina Far: cs, 8. Stenger and J. C. 
Mallory, London. 

14 817. Fiug Scrapsgrs, P. F. Vogt, London. 

14,818. Hgatine Stoves, A. J. Boult.—(Hildesheimer 
Sparherd- Fabrik A, Senking, Germany ) 

14, "on ---uaeaaatanaaaaaaae EnGINEs, e Reichenbach, 

ndon. 

14,820. Pygumatic Tings, C. W. Jackson, London. 

14,821. AscERTAINING Dip of VeIns in Borg-HoLEs, F. 
Meine, London. 

14,822. Support for Drawinc Boarps, A. Holik, 

Starrett, London. 


London. 

14,823. Mutat Anopgs, H. E. 

14,894. VenTILaTors, 8. H. Jacobson, London. 

14,825. Exprosives, H. H. Lake.—(Dynamit Actien- 
Gesellschaft vormals A. Nobel and Co, Hamburg, 
Germany.) 

14,826. Fust- savinG Apparatus, F. M. Null, jun., 
London. 

14,827. ExpLosives, J. Y. Johnson.—( Société Anonyme 
des Poudres et Dynamites, France 

14,828. SIGNALLING THROUGH Spacek, A. B Tubini, 
London. 

4, yo ented Fitterine Mepium, E. L. Loreau, 


14, 880. Ocampane Cuasgs to Paintine Pressss, F. E. 
Blaisdell, London. 

14,881. SEPARATING IMPURITIES from Grapuirts, R. 
( ilogner, London. 

14,832. Kitns and otHgR Furnaces, J. Armstrong, 
Liverpool. 

14,833. Skirts, M. Rothenbiicher, Liverpool. 

14,834. Laturs, Hulse and Co., Limited, E. Adams, and 
T. M Lowthian, London. 

14,885. Receprac tes, W. Weise, London. 

14,836. Bausugs, R. Holz, London. 

14,837. FLAsHLIGHT SIGNALLING Apparatus, J. Reid, 
London 

14,838. —_— Rattway Trains, H. M. H. Dela- 
marré, London. 

14,839. Coatina VessEts for Srorine Begr, V. Lapp, 
London. 

14.840. Dvgrisa Woot_en Goons, ©. Imray.—(F. Peter- 
hauser and F. Rechberg, Germany 

14,841. Coxe Ovens, A. Rtibenkamp, London. 

14,842. SoLan Heaters, J. E. Whiting, Ramsgate. 

14,843. Marine Steam Borters, H. H. Nporton, 
London. 

14,844. Dismituation of Coat Gas, G. Wilton, 

ndon. 

14,845. Apparatus for Startine Races, W. G. Lovell, 
London. 

14.846. MecHanicat Stoxers, J. Cowan, London 

14.847. Firg-escapr, A. W. M. Keen, C. 8, Gardner, and 
E. Watson, London. 

14.848. Copyixa Recerrs and Invoices, F. L. Smith, 
London. 

14 849. MANUPACTURE 
M. Schwab and H. 
London. 

14,850, Printine and PERFORATING Macuiyg, H Taylor, 
Crewe 


of SutpHate of Amwuonta, 
Greene and Sons, Limited, 


4th July, 1908. 
14,851. Device for HoLpixe Fisuine Tack xe, BE. Warner, 


ndon. 

14,852. Doppies for Weavine, E. Hall and H. Miller, 
Blackburn. 

14,853. Sipe Carriacgs to Cycixs, J. B. Robinson, 
Walsall. 

14,854, Setr-acTinc Mugs and Twinegrs, J. Moorhouse, 
Manchester. 

14,855. Automatic Reiter Apparatus, D. N. Bertram 
and J. E. Weyman, Manchester. 

14,856. Maxine Lips of Toxs, C. E. Taylor, Rock Ferry, 
near Birkenhead. 

14.857. Stericismnc Warsr, R. H. Firth and J. T. A 
Walker, London. 

14,858. Cornice for Suspenpina Courrtains, J. G. Hall, 
Birmingham. 

14,859. PortizrE Rops, J. G. Hall, Birmingham. 

14,860. FactLitatina Winpow CLEantna, C. Williams, 
Bristol. 

14,861. MrntaTuRE Porto Pennants, T. Wall, Birming- 


am. 
14,862. SuuttiEs of Looms for Weavinc, H. Thomas, 
alifax 
14,363. Beaniscs of Axies and Snarrs, D. B. Craig, 
@ 


14,864. Paoractiwe Psgoumatic Tiers, W. M. Wallace, 
Glasgow. 

35. MULTIPLE SCREW Sreamers, J. B. Cousins, 

Glasgow. 

Aw InpevisLe Ink Penci, T. B. Fictcher, 


‘ow. 

14,867. Poncutne Howss in Leatner,G., S., and W. 
Davis. and 8. Heath, Birmingham. 

14 868. Grip for HoLpixe Fountain Pans, J. W. Stetten, 
Birmingham 

14,869. Dexp Wet Pomps, H. E. Spiva, Glasgow. 

14,870. Borrte Packtne Casgs, P. 8. and H. J. 8. Brown, 
Glasgow. 

14,871. ss ggeme for ToasTING Breap, W. Priestland, 

ord, 

14 872. Fapaic, W. Strang, Glasgow. 

14,873. Fapaic, W. Strang. Glasgow. 

14,874. Device for Stirrenine Sixkves, H. M. Knight, 
London. 

14,875. Macuing for Wrappine ArticiEs, L. C. Wing, 
Birmingham. 

14,876. Crexcs, E. Wolstencroft, Manchester. 

14,877. Ececraricat Fittinas, A. Eckstein and W. White, 
Manchester. 

14, ci Nor Lock3, H. C. Jordan ani J. C. Griffith, 
G 

4 ‘Davicn for Trarnine Piants, A. Sherriffs, 

14, = *seama CoNNECTING-ROD3, P. Shippobottam, 

ton 
Hodder and J. A. Settle, 


14,881, eae H. 
Lon 


14,882. “Marans for Curtna Astama, G. Beck, 


ndon, 

14 883. Boot-rinisHinac Macuing, G. C. A. Lynn, 
Feltham. 

14 884. Hanp Cameras, 8S. D. McKellen, Manchester. 

14,885. AuTomaTIcCALLY CLosine the Doors of Liris, 
J. Rigby and W. R. Taylor, London, 

14,886. PortrgeRE Rops and Firtinos, G. T. Pigg-tt, 
Birmingham. 

14,887. SecuRING KwcB3 on SprnviEs, R. W. H. Rodney, 
Birmingbam. 

14,888. Exectric Motors, R. Klemm and F. Reiss, 
London. 

14 889. EXxpPANSIBLE Daivina Pciigy, J. Chapman, 
London. 

14,890. Sewina Macurngs, E and R. Cornely, London. 

14,891. ArsostaBLe Gotr CxiupB, C. M. Burnam, 
Chicago. 

14,892. ArR-compREssING Pump, G. C. Marks —(La 
Compagnie Francaise des Nouvelles Pompes & Air, 
France.) 

14,898. Gas Propucers, F. W. Paul, London. 

14,894. Lapgys for Parcets, F. Freeman, London. 

14,895. Time Date Stampine Macuings, W. P. Thomp- 
son.—(J. C. Wilson, United States ) 

14,896. EnaBLine Bots to be Fastgenep into STong, 
J. Welton, Liverpool, 





14,897. Tagatment of Town Reruss, G. E. H. Rawlins 
and G, Douglas, Liverpool. 

14 898, Preventine Twistine of HeppiEs in JacguaRD 
Looms, A. Heil, London. 

14,899. Looms, W. R. Burrows, London. 

14,900. ApsusTaBLE Spanners, L. J. H. Grey.—(F. W. 
Grey, United States.) 


14,901. VariaBLe Spggp Gearinc, J. and A. W. 
Prentice, on. 
14,902, ComN-CONTROLLED VENDING Macarngs, E. 8. 


Scheble, London. 

14,903. Macuinges for Rotiuinc Souip Articies, W. 
I unge, London. 

14 904, ApverTiIsine, EB. J. 8. Carlile.—(Lallemand and 
Genonceaux, Argentina ) 

14,905. TreaTMENT of Ciinxers, C. E. Jeffcock and W. 
H. Yardley, London. 

14,906. Recepracites for DeveLopinc PHorocRaPHic 
Piates, G. Hallada, Berlin. 

14,907. Treatment of Cocoa-nuT Butrer, G. Miiller, 


erlin. 

14,908. Ececrric Contacts, E. E. Prestwich and E. C. 

, London. 

14,909. Privention of Sga-sicxness, C. Brendel, 
London. 

14,910. Grtpinc Surraces, F. Hermann, London. 

14/911. Facp Camp Cooxine Apparatus, W. D. Cook- 
son, London. 

14,912. Rerosg Carts, A. Drew, London. 


6th July, 1903. 


14,918. Erecrric Arc Lamps, E. J. Murphy and A. 
Townsend, London. 

14,914. Reparr of Pwgeumatic Tires, A. E. Terry, Bir- 
mingham. 

ee for Spoors, F. Mitchell and W. Taylor, 


ndon. 

14,916. Hotpina Tram Tickets, A. A, Blackburn, 
Manchester. 

14,917. Bopxin, H. W. Lake, London. 

14,918. Consumine Smoke, R. A. Ray and W. G. Baxter, 
Great Grimsby. 

14,919. Expansion of CompressEp Arr, W. R. and E. 
R. Smith, London. 

14,920. Automatic Excuanczs, H. M. Hobart.—(F. 
Merk, Germany ) 

14,921. Fixinc Drums, W., J. H., and W. H. Ferguson, 
Brechin. 


14,922. Destangr, G. H. Wynn and R. L. Wood, 
Cheltenham 
14,928. ELECTRO- MECHANICAL Massace, E. Adams- 


Randall, London. 

14,924 Screw — Not, G. Hepplewhite and A. Reay, 
Le Hole, B.S 

14,925. p schemoyp Cycue Hovper, E. J. Pike, Torquay. 

14,926. Wuegzs, J. Perks, Wolverhampton. 

14,927. VARIABLE Datvina Gear, The Hub Two-Speed 
Gear C Company, Limited, and W. H. Palmer, Man- 
c 

14,928. a Caanoine Mecuanisom, W. Williamson 
and J. Collinson, Manchester. 

14 929. Castor, C. A. Leneghan and G. Barrett, East- 
burn, near Keighley. 

14,930. Coupiixa for Corvss, G. Thomas and J. Bonds, 
Mardy, Glam. 

14, 931. Davixo Woot, J. Keith and W. W. Wardle, 


G 

14,932. Das Jor. A Nash, W. Cleland, and W. 
Heppenstall, Sheffield 

14,988. ToRBINE CoMBINATIONS, D. J. Morgan and T. 
Saunders, Cardiff. 

14,984. Paopucine CaRBurerrep Arr, C, Neuhaus, 


14,935. Topes, F. J. T. Haskew, inte. 

14,986. ToRBINEs, R. Cumming, Glasg 

14,937. Oi Exrractor, E. Perrett, ,- 

14 938. TzacH1NG BLIND Propieto Writs, H. Noterman, 


Lon 
14, Se ¥ Satonatiso Arr, H. L. Godden, Stowmarket, 


14,940. ConTroLiine Spreps of Dynamos, E. Saheg, 
Birmi ingham. 
14,941. INTERNAL Compustion Motors, H. C. Jenkins, 


mdon. 

14,942. Cycies, A. Smaggasgale, London. 

14 943. Fittinc Vesseis under Parssurg, F. W. 
Margetts, London. 

14, me Generators for AckTyLenr, W. Mills, Man- 
chester. 

14,945. Apparatus for Patntine F.oors, C. Meinecke, 
Berlin. 


14,946. Musica Instruments, J. Low, Berlin. 
14,947, Finisuine of Ruseer SHogs, H. J. Doughty, 


London. 
14,948. Frnisuine of Rupper Suogs, H. J. Doughty, 


mdon. 
14,949. Sea Jackgt for Savino Lirs, H. Hales, Ashford, 

Middlesex. 
14,950. Tinnina Fiox, O. A. Berend.—(X. Kueppers, 


Germany. 

14,951. Soper, O. A. Berend.—(K. 
many 

14,952. " priiaxc es for CLEANING P >usHgs, T. B. Kinder, 
Leamington. 

14,958. Gamers, 8S. E. Cole, London. 

14,954. Tow Ling for Use of Cyo Lists, E. 8S. Weare, 


Kueppers, Ger- 


ndon. 

14,955. Hos; for VenicLe Wueets, J. Brisacher, 

mdon. 

14,956. Co.tsctine OoLocicaL Specimens, E. J. 
Purchase, London. 

14,957. Game, W. Keast, London. 

14,958. SELENOTROPE AppaRaTus, 8. Hosking. — (A. 
Hosking, New Zealand.) 

14,959. TreaTMENT of METALLIC Zcnc, P. and A. Giihrs, 
London. 

14,960. MatcH- MAKING Macuings, F. Czerweny, 
London. 

14,961. Propuction of PHarMaActuTICcAL ComMpPpounDs, 
H. E. Newton. —({The Farbenfabriken vormals Fried- 
rich Bayer end Co., Germany.) 

14,962. Trays for GLasszs, Pp. A. Newton.—(4. Lange, 
Gerin any.) 

14,968. Ececrric Fornaces, P. R. J. Willis. —(2. A. 
Sjosted, Canada.) 

14,964. Non-ExpLosiva Oit-cans, T. J. Voorhies, Kings- 
ton-on-Thames. 

14 965. Exastic Fiu1p Torstnegs, 8. Lount, London. 

14,966. CHmck Devices for Cocks, A. Deuchler, 
London. 

14,967. Mart Cranes, L. H. Rickles, London. 

14,968. Castnets, F. J. Saiger, London. 

14,969. Apparatus for FILTERING WATER, J. M. Arnold, 
London. 

14,970. Fitters, J. Elster, London. 

14,971. Macuing for Potisuine the Surrack of Piarss, 
J. H. and A. Collis, London. 

14,972. Gear for NON-REVERSIBLE Escings, H. Rem- 
mers, Londoa. 

14,973. Lusricatine Devicss, J. Thame, London. 

—_ Composition for Removine Part, G. Osborn, 

ndon. 

14,975. Monocycies, H. Tolcher, London. 

14,976. ARTIFICIAL MERCURIAL Horizons, A. R Iglesias, 


on. 
14,977. ReauLators for IncaANDESCENT Burners, J. 
Harper and Co, Limited, and C. Retallack, 
ndon. 
14,978. Dreaw-orr AtTTracHMENT for VE3sELs, L. E. and 
H. J. Saunders, London. 
14,979. Ececrricity Merers, H. Aron, London. 
14,980. Execrriciry Merers, H. Aron, London. 
14,981. Game, N. Redler. London. 
14,982. Liqguip Sopety Device, C. Weber and J. Meyer, 


London. 
14, ee Patterns for GaRMENT?, M. Christy, 
ndon. 
14,984. Disconnection of Looms, F. Neveux, London. 
14,985. DrepGING Apparatus, D. F. Breslin, London. 
14,986, Fiurp Pressure Enotneg, 8. Robinson and T. 
Heath, London. 
14,987. Maxine of VarRNisH from Rosin O11, R. Blume, 
London, 





14,988. Fisuive Gear, W. H. Storey, London. 

14,989. RatLway CaBRiacEe Sase Warxpows, E. J. Hill, 
London. 

14,990. Key-actuaTED Musica InsTaumEnts, V. Bessier, 


" on. 
"14,991. Macurve Banps or Bettina, J. G. Schurig, 


mdon. 
14,992. Stzam Borxers, 8S. Pond, London. 
14,998. Letrgr-p>x. J. Kalb, London. 

14.994. Optarwine Evgcrraic Corrent, A. J. Boult.— 
(F. J. Koch, jun., Germany.) 
14,995. Burotark ALarms, H. Boch and J. Naser, 

London. 
14,996. APPARATUS for TORNING CRaNK-PINS, E. Gardner, 
London, 
14 997. MECHANICALLY-ACTUATED MosicaL APPARATUS, 
8. E. Page.—(The olian Company, United States ) 
14,998, SopmaRine Boats, A. H. Atteridge, London. 
14.999. AppaRaTos for Decantine FLvuips, E. Maynard, 
ndon. 
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15,000. GraBCarossHEAD, H. W. Daveyand A. B. Benton, 
mdon. 

15,001. SHEezp-pipreR, U. Morgan, Newport, Mon. 

15,002. AGcotomerant for Coats, &c., W. Brown, 


wansea, 

15,003. Gamez, W. D. Bellasis, London. 

15,004. Device for ASCERTAINING S:zes, F. W. White 
London. 

15,005. Looms for TextTiLe Weavine, T. A. Shaw 
Bradford. 

15,006. Ranorse Rop for Srreet Sorveyixe, L. H. 
Larmuth, jun., Manchester. 

15,007. OVRRLAPPING RAILWAY Joints, J. B. Barton, 
Manchester. 

15,008. Mupeuarp for Bicycies, J. H. Stanford and 

Grainger, Birmingham. 

15,009. Lockinc Ssackie Pina, T. Bartholomew, 
Bristol. 

15,010. Bortmxe Pans, W. Southwell, Keighley. 

15,011. Macnuine for Taussina Straw, R. Harrison, 
Carlisle. 

15,012. Device for Tomtat Papar, W. S. Laycock, 
Sheffield. 

15,013. Moror-pDRIVEN TricycLes, A. Appleby, Bir- 
mingham. 

15,014. Umprecuas, 8. Hall, Manchester 

15,015. CmNTRIFUGAL Macutings, J. W. 
Glasgow. 

15,016. Construction of Brackets, W. Oates, Halifax. 

15,017. Game of Taste Bow ts, C. Klemt, Birming- 
ham 


Macfarlane, 


15,018. Reaper and Briyper, W. and R. Barr, Crossgar, 
Co. Down. 


15,019. Laset Hoxpers, P. Pinckney, Brynmill, 
Swansea. 

15,020. Expanpine Enotne Piston, J. Riddel and L, 
Levine, Manchester. 

15,021. Fexp-waTer Heater, H. J. Gebhardt, Glasgow. 

15,022. PROPELLING APPARATUS for VEss2Ls, R. W. Shely, 
Glasgow 

15,028. Wacow, F. V. Eavenson. London. 

15,024. Front, L. Parker, Huddersfield. 

15,025. PortaBLe Swineos, F. W. Zimer, London. 

15 026. Boors and Sxogs, A. Briggs, London. 

15,027. Automatic Frrpine Troven, L. Dewaegenaere, 


London. 
15,028. Maxinc Towe Sazets of Music, N. Collins, 
London. 

15,029. Uwexptosive Om Lamp, FP. A. Homer, 


London. 
15,030. Paonwoorapas, J. M. Tourtel and G. L. Hogan, 


mdon. 
15,081. Bearines for SHartine Pouieys, W. T. Parrack, 
London. 


15,082. Stez., J. W. Spencer, London. 
15,083. Hezis of Boots aid Ssoxs, A. M. Davidson, 


London. 

15,034. Cor, W. A. Reeve, London. 

15,035. Cyc_8 Stanps, R. Jones, London. 

15,036. FLum - pressurR Brake Apparatus, The 
Westinghouse Brake Company, Limited. —(&. P. 
Tvanoff. Russia.) 

15.087. Nicket Pciatep Artictes, T. A. Ed‘son, 


ndon. 
15,038. ReauLtatina Fiow of Liquips, R. L. Crouch, 


ndon. 

15,039. Easets, A. J. Rushton, London. 

15,040. Boiters, E. F. Edgar, Londoa. 

15,041. Vicgs, J. R. Long, London. 

15,042. Sprrroons, T. Janiszewski, London, 

15,048. Borries, W. S. Barnett, London. 

15,044. Luvorypg Macuings, W. H. Lock.—{ The Mergen- 
thaler Linotype Company, United ‘pan. ) 

15,045. Lrvoryps Macutnags, W. H. Lock —(The Mergen- 
thaler Linotype Company, United States.) 

15,046. Cootine Apparatos, H. R. Gore and W. 8. W. 
Frazer, London. 

. Hos:, B. P. Youmans and H. W. Rand, 
London. 

15,048. EZLECTRIC-SIGNALLING AppaRaTus, A. Bore: 
meyer, London. 

15,049. Tape Game, H. E. Newton.—(0. B. Hellstriim, 
New South Wales.) 

15,050. GaLtvanic BatTrEeRy 
Thompson, Liverpool. 

15,051. Conveyinc Means for SLAUGHTER-HOUsEs, F, 
A. Kigler, Liverpool. 

15,052. Tires, R. Taaffe, Liverpool. 

15,053. Latcugs, W. Haywood and H. Hope and Sons, 
Limited, London. 

7 Pouis#, A. E. Rogers, D. J. Mounsey, andT. Hey, 


Mantracturg, W. P, 


mdon. 

15,055. Water Lever Reouiators, E. R. Bridson, 
mdon. 

15,056. Apparatus for Cootine Fivrps, A. W. Clarke, 
mdon. 

15,057. OaTHO-cHRomocRaPH, R. S. Ash, Monte Carlo, 


onaco. 

15,058. Coupitines, O. Imray. — (National Malleable 
Castings Company, United S.ates ) 

15,059. ExxcraticaL Havitne Apparatus, Siemens 
Bros. and Co , Limited.—( Siemens and Halske Actien- 
Gesellschaft, Germany. ) 

15,060. Gas WasHers, O. Imray.—(F. Burgemeister, 
Germany.) 

15,06!. Pacsectites, H. W. W. Barluw and J. M. 
Ledingham, London. 

15,062. BotsteR for Rattway Cars, J. M. Hansen, 
London. 

15 063. Stewaxs, V. van Velsen, London. 

15,064. IstgRNaL ComBosTionN Motors, C. J. Mont- 

gomery, London. 

15, = TELEGRAPHIC TRaNsMiTTERS, M. Kotyra, 

mdon. 

15,066. CoTtine Toots, C. T. Ridgely, London. 

15,067. Bgarines, W. Hopfiinger, London. 

15,068. Treatment of Raw Corton and F.ax, W. H. 
Perkin, jun., and Whipp Bros. and Tod, Limited, 


ndon. 
15,069. Repucine Friction in Suarrine, A. C. Brown, 


mdon. 
15,070. AucsR, E. T. Cox, London. 
15,071. Soap, G. E. Osmond, London. 
15,072. Saarrine, W. D. Forsyth, London. 
15,073. Torsines, W. E. Evans. — (Gesellsch+ft zur 
Einfihrung von Erjindungen m. b. H., Germany.) 
15 074. Wicks, H. G. James, London. 
15,075. Locks, G. F. Beyts, London. 
15,076. Apearatus for Inpuction CoiLs, L. Legoy, 
London. 
15,077. T&LEPHONE 
ndon. 


Apparatus, A. P. Hanson, 


Sth July, 1908. 


15,078. Fotpina Macurygs, W. H. Hacking and T, E. 
Wilson-Clyma, Bury. 

15,079. Enoines, W. G. Potter, London. 

15,080. PropgEtiine Saip3, H. Pecknold, mE ag 

15,081. Scartine Gas Esctnegs, R. A. Mitchell, L. I 
Lewis, C. H. Wurster, A. Gilbert, ani J. F. Davis, 
Kingston-on-Thames, 
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15,082. Iwprement for Tyrne Knots in TorEeap, TWINe, 
&e , O. W. Orrell and L. E. Carlson, Kingston-on- 
Thames. 

15,083. Fastgnrnas for Burrons, C. Weaver, Kingston- 
on-Thames. 

15,084. Mercuanpisk Cuecks, A. Wyse, Kingston-on- 
Thames. 

15,085. Packie Cassgs, L. Patterson and R. W. Lavery, 
Kingston-on-Thames. 

— Spzep and Distance InpicaTors, R. Paulson, 
Hove. 

15,087. Borers, L. F. Gjers and J. H. Harrison, 
Middlesbrough-on-Tees. 

15,088. Sprrroons, W. Graves, Swanage. 

15,089. ELECTRICALLY-LIT SIGNBOARDS, 
Manchester. 

15,090. InsuLators, C. A. Randall, London. 

15,091. Osrarnine Morton, C. P. Gilman and R. Lewis, 
Salisbury. 

15,092. Brexcu Biocks, C. P. Gilman and R. Lewis, 
Salisbury. 

15,098. Removine Gargs from Castinas, E. G. Herbert 
and C. Fletcher, Manchester. 

15,094. Curtine Toot, J. Hilton, Bury. 

15,095. Levers for ContTroLuixc Motor Cyciss, J. 
W. Raby, E. Clarke, and C. Cluley, Coventry. 

15,096. Toots, C. B. Shepherd, Manchester. 

15,097. Serrine out Positions of Kreyways, C. B. 
Shepherd, Manchester. 

15,098. Sounp SigNaLurna, J. Marshall, Liverpool. 

15,099. Mountine for Macuinery, J. H. L. Trevorrow, 
Liverpool. : 

15,100. Preservine Saapz of Sarrt Fronts, T. Braid- 
wood, Glasgow. 

15,101. Lusartcatine PepgstaL, M. B. Baird and T. 
Thomson, Glasgow. 

15,102. Marrressss, T. Laird, Manchester. 

15,103. Gas Iron Burners, I. Braithwaite and E. 
O’Brien, Manchester. 

15,104. Automatic Srop Motion, J. Law, Manchester. 

15,105. Vesse, Prorgetiers, J. A. and A. 8. Duthie, 
Aberdeen. 

15,106. Boor and Saoz Herts, A. and T. Leadbeater, 
London. 

15,107. Fesp Apparatos for Scotcuers, J. Tasker. R. 
H. Webb, and Howard and Bullough, Limited, 
Accrington. 

15,108. Dryinc Apparatus, H. Haas, jun.—(H. Haas, 
sen., and F. Haas, Germany.) 

15,109. Boox-rorm Fitz, W. A. Monamy, St. Helier’s, 
Jersey. 

15,110. SicaTise Devices, A. Konig, 

15,111. Exvevopgs, J. Scott, Glasgow. 

15,112. Sewiye Macutngs, W. Fairweather.—(The 
Singer Manujacturing Company, United States.) 

15,113. Hawp Brakes for Venicies, H. 8. Fram 
London. 

15,114. Cycite Cranks, D Macnair, Glasgow. 

15,115. Pive Cocks, W. P. Harris, Birmingham. 

15,116. ConrRoLiive VaLvgs, J. Mackintosh, Glasgow. 

15,117. Cows for Carmngy Saarts, M. Helliwell, 
Keighley. 

15,118. Bepstgav Exursitor, C. L. Bustin, St. John, 
New Brunswick. 

15,119. DisT#MPERING Brown, 
London. 

15,120. Sparktxc PLUG 
Germany. 

15,121. Rorary Saxars, F. E. Liebig and R. Ludewig, 
Dresden, Germany. 

15,122. Caxrse Cutter, A. C. Finlow, Dudley. 

15,123. Gon Recor. Apparatus, A. Vickers and G. T. 
Buckham, London. 

15,124. Pockst Writine Case or Pap, J. W. Oldfield, 
London. 

15.125, CYLINDER Fotpsr, F. W. Thormann, Kathenow, 
Germany. 

15,126. Hat-prx, F. G. Heath and G. Lewis, 
Birmingham. 

15,127. PapgER-MAKING MacuinERy, J. Shaw. London. 

15,128. Removine Dost from Carpsts, F. L. Bronaugh, 
London. 

15,129. AUTOMATICALLY-BXTINGUISHING Lamp, W. 8. 
Tugby and A. Watson, London. 

15,130. Boor and Saoz Brusuegs, 8. Clarke, London. 

15,131. Cycie-privisc Mrcuanisy, A. J. Riley and F. 
R. L. Strathy, London. 

15,132. Stay Bopice, J. W. Jupe and C. H. Walker, 
London. » 

15,133. Sweerrnc Tramway Ralzs, L. Serné, London. 

15,134, FanLicat Openers, Evered and Co., Limited, 
and 8S. Evered, London. 

15,135. Sarery-prn, M. A. J. Harper, London. 

15,136. Soap and Pomicgstoyg Cakg, C. Hindle, 

ndon. 

15,187. Rustic Sroot, G. P. Wallington, London. 

15,138. Lspoor or Partour Game, L. W. Payne, 


G. Smith, 


ena, Germany. 


pton, 


PrREPaRaTion, J. 


J C. Anderson, Dresden, 


mdon. 
15,139. Srezrisc Mecuantso for Arrsuip3, W. Beedle, 
mdon. 

15,140. Urgrine Driators, C. F. Hausmann, London. 

15,141. Movers’ Lamps, A. Wiedenfeld, London. 

15,142. Beariyos, H. H. Lake.—(B. C. Kiichenmeister, 
Germany.) 

15,143. EcecrricSurzicat Appanatvs, A. Goldschmidt, 
London. 

15,144. Musica Isstruments, H. E. Hibshman and 
C. J. MeCuaig, London. 

15,145. Fraes-wHert Cyrcie Cxiutcn, E. B. Giirtner, 
London. 

15,146. Mititise Macutygs and Toots, W. J. Smith, 
London. 

15,147. Maxine Gas, J. Y. Johuson.—(The Deutsche 
Continental Gas Gesellschaft and J. Bueb, Germany.) 

15,148. Gas Kris, C. Cebulla, London. 

15,149. ADMINISTERING AN #3THETICS, H. A. Edwards 
and the Dental Manufacturers’ Company, Limited, 


London. 
15,150. MakinG Pressep Panes, W. P. Thompson, 
Liverpool. 
15,151. Esps for VeutcLe Saarts, J. Sigrist, Liverpool. 
15,152. Powgr Jacks, A. J. Boult.—({Werdohler Stanz 
und Dampfhammerierk, A. Schlesinger, Germany ) 
15,153 Rotter Systems, J. Aivaz and V. Jonsson, 
London. 

15,154. PHotograpuic Cameras, Kodak, Limited.—(F. 
A. Brownell, United States.) 

15,155. Boor Macarygry, W. Jackson and H. N. Pochin, 
London. 

15.156. Marxine Appuianceg, H. F. W. Loud and J. J. 
Corteen, London. 


9th July, 1908. 


15,157. Cor for Cu1tprex, T. Dingle anc G. T. H. 
Woodgatz, London. 

15,158. Macuing for AERIAL Naviaation, G. E. Wade, 
Lond 

15,159. 
London. 

15,160. Serrmsa-our Gavczs, A. J. Humpage, 
Birmingham. 

15,161. Hzets for Boots and SHoxss, C. G. Hawkes, 
London. 

15,162. Sg.r-stTrRRInG Saucepay, 8. N. E. O'Halloran, 
London. 

15,168. Draw-PLaTEe for Firg-crates, A. W. Turner, 
Birmingham. 

15,164. Rotary Motor, W. J. Tanfield, Stockton-on- 


ion. 
Non-siippine Bott, T. Pilley and E. A. Bridge, 


ees. 

15,165. Lirtise Covers for Tins, G. H. Stechmann, 
Urmston, 

15,166. Cycies, J. Darling, Glasgo 

15,167. Sash Fasteners, W. H. 
Mills, Wolverhampton. 

15,168. Tursives, T. F. J. Truss, Liverpool. 

15,169. LupricaTinc Brarines, A. and H. Roberts, 
Manchester. 

15,170. Sash Frames, J. Lane, King’s Heath, Worces- 
tershire. 

15,171. Protector for Hatcuet Biapes, M. Williams, 
Vochriw, Glam. 

15.172. Gotr Batis, L. Frankenstein and C. Lyst, 
Manchester. 


iw. 
Stanley and G. H. 


15,178. Botts, P. C. Jones, Guildford. 

15,174. Crank Linkacgs, G. T. Bennett, Cambridge. 

15,175. PReventinec Betts on Motor Cycuigs from 
Surprrine, A. Nicholson, Dublin. 

15,176. SHarr Courtine, T. Campbell, London. 

15,177. Borris, C. F. Taylor, Shere. near Guildford. 

15,178. PLroveus, R. H. N. Seller, Glasgow. 

— Looms for Weavina WIRE, A. Macdougall, 

lasgow. 

15,180. Grams and Sgsp Conpitiongrs, J. Paisley, 
Leith, N.B. 

15,181. ButkaEap Doors, W. Kirkaldy, Glasgow. 

15,182. TRamcaR GuarD, R. E. Wrightson, Stirchley, 
Worcestershire. 

15,183. Firg-arm TricoEr, J. T. Mitscherling and C. J. 
A. Just, Berlin. 

15,184. Cuppoarps, C. Frohlich, Berlin. 

15,185. KrtcHen Tas, C. Frohlich, Berlin, 

15,186. Ergctric WeLpine Macurng, 8. Z. de Ferranti, 
London. 

15,187. Macaings for Curtinc MILLBoARD, O, Mietaschk, 
Germany. 

15,188. HarpENine IRon Orr, T. Rouse and H. Cohn, 


mdon. 

15,189. Om Enormes, H. du Cros — (The Socitté 
Anonyme des Enciens Btablissements Panhard and 
Levassor, France.) 

15,190. Ovans, L. Lockwood, London, 

~~. Jornts for Sanitary Pipgss, E. H. Bentley, 

ndon. 

15,192. StapLinc Macutngs, F, Alexe, London. 

15,193. Vices, H. Ochwat, London. 

— Tones for Stgam Generators, W. Ambler, 

mdon. 

15,195, SELF-pRIvING Moror, H. Salmon, London. 

15,196. Stgam Enoines, H. H. Lake.—(F. J. Wate's, 
United States.) 

15,197. Eyg-ciass Bripogs, W. H. Ely, London. 

15,198. Sounp-propucine Drevics, E. D. Conklin and 
The Whitehead and Hoag Company, London. 

15,199. Iypuction Corts, Marconi’s Wireless Telegraph 
Company, Limited, 8. W. Ashley, and K. A. Hinde, 
London. 

15,200. Puncrurse-proor Bgtt for CycLes and Motors, 
R. Bellingham and J. Bloomfield, Beccles, Suffolk. 
15,201. Non - REFILLABLE Bortizs, W. H. Peach, 

London. 

15,202. Preventine Sipe-suip, A. J. Grossmann and 
G. K. Wollaston, London. 

15,208. Arr CosHions and Matrressgs, C. Rubens, 
London. 

15,204. Boor for AutomosiLEs, C. G. Fisher, London. 

15,205. Means for Convgeyine Coxg, A. A. Johnstone, 
London. 

15,206. ConcuLar Kwsrtrine Macuings, Fouquet and 
Frauz, London. 

15,207. Dygine Yarns, J. Hussong, London. 

15,208. Manuractore of Matcuss, G. W. Johnson — 
(The Chemische Fabrik Griesheim Elektron, Germany.) 

15,209. MuxtrpLe CoLtour Printine, 8. Steiner, E. 
Bosnyak, and L. Ullmann, London. 

15,210. Tennis Racqugts, J. G. Witcombe, London. 

15,211. Locks for Cycigs, M. Badoni, London. 

15,212. Manoracturg of Sopa, J. Heibling, London. 

15,218. Corszts and Dress Improvers, J. Lindauer, 


, J. Lindauer, 





on. 

15,214. Corsets and BLousg Ext 
mdon. 

15,215. Trp-wacon Mecuanism, H. 8. Hayling, London. 

15,216. Pavine Biocks, W. H. ur, London. 


| 15,217. Varnyine Ececraicat Resistance, G.L. Hogan, 


London. 
15,218. E.ecrric Cut-outs, H. Swaton, London. 
15,219. Bor~prse Biocks or Stass, A. M. Lambert, 


mdon. 
15,221. Rottine Mitts, O. Briede, London. 
15,222. Rotiine MILs, O. Briede, London. 
15,223. BorrLe-FILLING Apparatus, 8. L. Goldman.— 
(0. Vegel, Germany.) 
15,224. Rotiixe Mixts, P. Fischer, London. 
15,225. Pwgumatic Tirgs, R. A. Harris, London. 
15,226. Rotter Brarines, W. Starley, London. 
15,227. CompinaTion Rug, A. Gray, London. 
15,228. Screw Ancuor, T. Tribe, London. 
15,229. CenTRIFUGAL SEPARATOR Fittino, J. A. Ohlsson, 
London. 
—, Mrtirxe Worms in Mertats, B. M. W. Hanson, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent-office Official Gazette, 


Buhoup and G. P. Ritter, 
September 20th, 1902. 


a roll having a spiral groo 





movable in the direction of length of said roll, sub- 

stantially as and for the purposes specified. 

717,886. Mstuop or Mskivc SgaMiess Topes on 
HoLiow ArriciEs, C. Mercider and C. P. Byrnes 
Pittsburg, Pa.—Filed July 14th, 1902. ; 
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Claim.—The method of making pierced billets and 





similar articles, consisting in clamping a small end 


mndaon. 
15,220. Moutp for Bortpine Buiocks, A. M. Lambert, 
| 


717,539. Can WHEE anp Tire Routine MIL, H. C. 
Chicago, Ill. — Filed 


Claim.—(1) In a rolling mill, the combination with 
ve or pass therein, of means 
independent thereof for revolubly supporting the 
work at its axis in operative contact therewith, sub- 


stantially as and for the purposes specified. (2) Ina 
rolling mill, the combination with a roll having a 
spiral groove therein, of a travelling work carrier 





ion of the blank by forcing short side clamping 
dies against said portion and then successively and 
continuously piercing the short clamped portion, and 
piercing and expanding the lamped portion sub- 
stantially throughout its length, substantially as 
described. 
719,099. Roap Scaririgr, W. M. Fawcett, Brie, Pa. 

—Filed November 24th, 1902. 

Claim.—A road scarifier comprising a main frame, 
supported chiefly upon a central transversely-arranged 
axle, and having a gooseneck at each end, each goose- 
neck having an end portion provided with a vertical 
opening, a socket in line with said opening, and 
shoulders or guide faces extending laterally from the 
base of said end portion, a removable nut within said 





socket, a cap plate extending across and laterally 
beyond said end portion and having a flange bearing 
against the face of the nut, an adjusting screw 
extending through said opening and nut, a screw 
frame ia which the ends of said screw are journaled, 
said frame comprising a pair of parallel guide bars 
arranged between the cap plate and said guide faces, 
and a wheel or roller journaled in the base of said 
screw frame. 


719,199, IsTreRNaL ComBusTION ENGINE, C. E. Daw- 
son, Hythe, Bagland.—Filed December 10th, 1900, 

Claim.—{1) In an internal combustion engine of the 
two-stroke cycle type having an air displacer dis- 
charging into two reservoirs communicating with a 
chamber connected to the engine cylinder through 
openings situated above each other, a valve controlling 
the passage from the upper opening of the chamber, 
above a second valve controlling the passage from the 
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lower opening to the engine cylinder, the upper valve 
having a hollow stem. and guiding the lower valve, 
substantially as described. (2) A doubie-acting in- 
ternal combustion engine of the two-stroke cycle 
type having a double-acting air pump delivering into 
a scavenging air reservoir, a second reservoir in 
valve-controlled communication with the scavenging 
reservoir, spring-adjusted scavenging air and charge- 
admitting valves controlling passages between both 
ends of the motor cylinder and the two reservoirs, 
substantially as described. 
719,389. Lapiz Car, R. H. Stevens, Munhall, Pa.— 
Filed August 27th, 1902. 

Claim.—A ladle car having a rolling and tilting ladle, 

and an operating wheel therefor having its teeth atan 


719, 389] 





avgle to the axis of the ladle, a rack engaging said 
teeth, and having its testh at a corresponding angle, 
and an operating worm also engaging the teeth of said 
wheel, substantially as described. 


719,558. TroLttky FoR TRavERsIXG Caangs, 0. 
Briede and H. W. Friderichsen, Benrath, near Dussel- 
dorf, Germany.—Filed August 13th, 1901. 

Claim.—(1) In a trolley for traversing cranes, the 
combination of the trolley proper, a motor, a chain 
wheel journaled in a connected to the frame of 
the trolley by means of pivots, so as to be capable of 
being oscillated, and means for transmitting the 



































movement of the motor to this chain wheel, substan- 

tially as described and for the p set forth. (2) 

In a trolley for traversing cranes, the combination of 

the trolley proper with a hoisting apparatus, journaled 

in the axles connecting the trolley wheels so as to be 
capable of being oscillated as and for the purpose 
specified. 

719,565, Automatic CrossHEAD Prin O:rer, C. A. V. 
Carlsson and C. B. Bohman, Auburn, N. Y.—Filed 
March 4th, 1902. 

Claim.—The combination of the funnel and the 
piston carried on a crosshead, and a cylinder, and 


means to connect the same to a fixedly-located oil 
feeder, said cylinder and connections being adapted 
for periodical co-action with said piston and funnel 
for intermittingly injecting the oil from the receptacle 
into said funnel, said connections comprising the air- 
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compressing cylinder co-acting with the piston, the 
chamber receiving the oil from the receptacle and 
periodically receiving jets of compressed air, a nozzls 
delivering the oil from said receptacle into sail 
chamber, check valve controlling the communicatinys 
between the air-compressing cylinder an<d 
said plan and the capillary tube for retaining thu 
oil from the receptacle in the intervals of non-action 

of the injecting apparatus. 
719,567. Drepoinc anp Excavatina Macuing, J, J, 
Conlin, San Francisco, Cul.—Filed September 5th, 

2 


1902. 

Claim.—In a dredging and excavating machine, the 
combination with a movable platform, a d ng 
wheel mounted thereon for rotation in an upright 
plane, of means for raising and lowering the platform, 
comprising fixed nuts in the platform on opposite 




















sides of the axle, screw-rods working through the 
nuts, fixed bearings below the movable platform in 
which the lower ends of the screw-rods are fitted to 
rotate, power-driven shafts mounted on the platform 
and gears connecting the screw-rods with said shafts 
to rotate the rods in unison, and an adjustable countcr- 
balance on the movable platform. 


719,725. Process or Potverisine Merats, C. Bertou, 
Paris, France.— Filed May 16th, 1902. 
Claim.—A process for the pulverisation of readily- 
fusible metals, which consists in forcing the fused 
metal to flow under the action of a strong pressure 
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exerted upon it, utilising the elastic force of the fluid 

itself and forcing it to mingle with a current of elastic 

fluid under pressure with which it forms a jet, the 

sudden expansion of which causes the pulverisation 

of the metal. 

719,746. F.ur Ciurcn, B B. Chandler, jun., Nevada 
City, Cal. —Filed August 28th, 1902. 

Claim.—A device for imparting the motion of a 
driven body to a body to be driven, comprising a fluid- 
containing casing having abutment chambers and 
passages around said abutment chambers, a shaft, a 
shiftable ring upon said shaft, abutments controlled 
by said ring and operating in said abutment chambers 
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in the casing, to separate the same into compartments 
or cham , means for shifting said shiftable ring 
to an excentric position upon said shaft and thereby 
restrict and check the flow of fluid from one compart- 
ment of the casing to another to cause the casing and 
shaft to move in unison by reason of the pressure of 
the fluid oa the excentric ring carried by the shaft, 





substantially as described, 
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THE AUTOMOBILE CONGRESS IN FARIS. 
No, II1L,* 


A coop deal of time was occupied in reports and dis- 
cussions upon axles and wheels, M. Lemoine introducing 
the subject with a report upon axles, which was practi- 
ally the same as he presented at the Alcohol Congress in 
December last. He described the principal methods of 
manufacturing hollow and solid axles, and the discussion 
centred chiefly upon the merits of the two systems, 
Commandant Ferrus giving the results of some experi- 
ments carried out in Germany, showing that the hollow 
axle had a superiority as regards weight and resistance. 
The Congress was generally in favour of hollow axles on 
condition of their being made with variable diameters, 
so that the weight of metal would be greatest at the 
points where the axles have to bear the heaviest strains. 
It was stated that some firms were now making tubes 
of variable diameters, which might be employed with 
advantage for the manufacture of automobile axles. 
Commandant Ferrus, of the Artillery, presented an 
interesting report upon wheels, in which he dealt with 
the principles of wheel design, and also referred to the 
various spring and other devices for giving elasticity to 
the wheels. He said that for artillery wagons good 
results had been obtained with a wood tire of truncated 
cone section fixed on a square section rim by means of 
bolts, and possibly this might prove satisfactory for the 
heaviest types of industrial vehicles. The most 
interesting thing about the report were Commandant 
Ferrus’ appreciations of disc wheels, which have 
lately been receiving a good deal of attention among 
automobile engineers. On the railways they had 
been employed as a means of preventing the raising 
of dust, and to this extent they could only be suitable 
for fast motor cars. What he objected to was 
their want of elasticity. This was not the opinion of 
M. Arbel, the well-known maker of wheels, who said that 
that the disc wheels could be made to give a good deal of 
elasticity. It was merely necessary to give the discs a 
concave form. They would then work under conditions 
that would not be possible with the wood wheel. If the 
bottom of a disc wheel gets a shock, one side is subject 
to tensile and the other to compression stresses. Metal 
wheels, he thought, were not possible except with 
pneumatic tires, and without these they were not suitable 
tor heavy industrial vehicles; but he believed that 
something might be done to make them satisfactory for 
heavy cars by interposing a resilient body between the 
spokes and the rim. What were called “ mixed” wheels, 
formed of forged hubs and wood rims, or pressed steel 
rims and wood felloes, had given good results. M. Bollée 
said that they ought to come to a decision as to whether 
the wheel should be elastic or not. He did not believe 
in spring wheels. He found that they had lateral 
vibrations and vertical vibrations and elliptical move- 
ments through some of the springs being stronger than 
others. This was aggravated when some of the old 
springs broke and had to be replaced by new ones. 

The theory of ball and roller bearings was dealt with 
fully by M. Carlo Bourlet, and a report upon pressed 
steel frames was read by M. Pierre Arbel, who said that 
the length of the frames continued to increase, and had 
augmented during the past year from 2m. to 3m. 
and even 3°6m. The latest development in frames was 
in the direction o: pressing them with a cuirasse or 
bottom to form a protection for the transmission gear. 
M. Arbel was asked whether the pressed steel frame had 
not a tendency to collapse under severe strains. He 
replied that in the Paris-Madrid race there were forty cars 
with his frames, and two came into collision at terrific 
speeds. The front part of one collapsed, but if the makers 
had not desired to preserve it as a curiosity there would 
have been nothing to prevent its being straightened out 
again. In the other case, the frame was straightened out 
without being returned to the works. 

The report of M. Michelin upon tires referred more 
particularly to the increasing employment of pneumatic 
tires on cabs, which he took to be the most convincing 
proof of their economy. It was evident that the com- 
panies would not go to the expense of fitting their cabs 
with pneumatic tires unless they found an advantage in 
so doing—in the preference shown by the public for 
pneumatic-tired cabs, in the lighter draught and longer 
distances covered, and in the greater durability of the 
vehicles themselves. Some time ago M. Michelin asked 
a cab builder in London to give him the exact weight of 
vehicles to be fitted with iron, solid rubber, and pneu- 
matic tires. In the case of the two former the weight 
was nearly the same, but with pneumatic tires the 
English firm was able to reduce the weight by 82 per 
cent. In Paris there are now nearly 4000 cabs with 
pneumatic tires, and the experience during the past three 
years has been so satisfactory that the companies have 
decided to equip the whole of their vehicles with these 
tires, so that the number will be brought up to about 
12,000. There has been nothing new in the way of tire 
construction, and having produced tires of the most 
satisfactory quality, it is the object of makers to educate 
the public into the way of using them. There is an 
enormous destruction of pneumatic tires through the 
negligent way in which they are fitted to the wheels. 
M. Michelin recently made an investigation of tires on a 
number of vehicles, and found that twelve air tubes were 
pinched out of sixteen examined. He believes that not 
one automobilist in ten knows how properly to put a tire 
on the wheel. M. Bollée contended that the fault did not 
rest entirely with the users. The method of fixing the 
tires might be greatly improved, as it was certain from 
his own experience that the inner tubes often got pinched 
through the rolling action of the covers, which nipped 
the tube between the edge and the rim. M. Michelin 
admitted that this was quite possible. Non-slipping tires 
also came up for discussion, when M. Michelin said that 
they only lasted half the time of ordinary tires. M. 
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Jeantaud remarked that the technical committee of the 
A.C.F, was about to carry out trials with non-slipping 
tires as well as with brakes, which latter had been 
reported upon by Comte Henri de Sonis. M. Michelin 
was asked his opinion upon the flat-tread tires, which 
were introduced some time ago with the claim that they 
possessed non-slipping qualities. He replied that they 
had not given satisfactory results becai&e the treads 
would not remain flat and the edges wore round. Quite 
a number of other papers were presented at the third 
section, many of them of value, but it would prolong this 
report unduly to give even the briefest summary of their 
contents. The French automobile engineer will doubtless 
find something to interest him in the very complete 
report of Comte Louis de Clerq upon the method of con- 
structing gears in England. 

In the fourth section, under the presidency of M. 
Loreau, reports upon tractive effort were presented by 
Professor Hele-Shaw and M. Gerard Lavergne, the 
former dealing with experiments he had carried out at 
Liverpool with the aid of the dynamometer of the British 
Association, of which he gave a detailed description. 
The tests of Professor Hele-Shaw were made with two 
tires, one of normal section and the other a narrow tread 
tire, and the Congress was particularly struck by the 
superiority of the normal section tire, thus completely 
controverting the claims of some makers that the 
narrow-tread tires must necessarily require less trac- 
tive effort, and consequently be faster than the 
ordinary type. The results obtained by Professor 
Hele-Shaw practically confirm what has been said 
on the matter by M. Michelin ; but M. Gerard Lavergne 
contends that the arguments advanced by M. Michelin 
in favour of normal section tires are not necessarily 
sound. He takes refuge in the rule established by M. de 
Mauni that “the tire spreads under the load until the 
area of contact is sufficient to cause an equilibrium 
between the sum of the pressures—that is to say, the 
different compressions to which the tire is subjected—and 
the weight supported by the tire.” Consequently, as the 
area of contact must be the same the narrow tread tire 
will flatten longitudinally, to make up for the want of 
lateral spreading in the normal section tire, and the 
adherence must therefore be the same in both cases. It 
must be admitted that this theory did not entirely satisfy 
the Congress, and as it was difficult to arrive at any 
precise conclusions on this and other phases of tractive 
effort, the president said it was very desirable that further 
experiments should be carried out. M. Arnaux remarked 
that the deformation of the tire on the road had a great 
influence upon its efficiency. On racing cars the tires 
were pumped hard, because, if slack, they would rapidly 
become hot. It was really marvellous how much energy 
could be stored up in rubber. M. Carlo Bourlet said that 
it was very difficult to get absolute results concerning 
tractive effort, because experiments gave such entirely 
different kinds of roads. M. Bollée said that the tires 
should be pumped hard, and the wheels should be made 
as light as possible. The question was raised whether 
the results obtained by Professor Hele-Shaw with one 
wheel were comparable with two wheels, and also whether 
the resistance offered by the driving wheels was greater 
than that of the steering wheels. M. Forestier said that 
these questions were receiving the attention of the Tech- 
nical Committee. In the report of M. Gerard Lavergne re- 
ference was made to air resistance, and to the forms which 
ought to be given to automobiles as a means of lessening 
this resistance, and also suppressing the dust nuisance. 
M. Forestier, whose experience as inspector-general of 
the Ponts et Chaussées makes him an authority on the 
matter, said that the rush of air under the car was not 
solely responsible for the raising of dust. This was to 
be largely attributed to the affinity of rubber tires for 
small stones. They picked up the stones and scattered 
them behind, and there was thus an actual disintegration 
of the road. This, he said, was an unfortunate admis- 
sion to make, as it had always been supposed that the 
rolling action of the tires would smooth the road surface, 
but so far was this from being the case that, in the Paris- 
Madrid race, where 200 cars were racing at top speed, 
the roads in some parts were cut up to such an extent as 
to entail a considerable expenditure for repairs. 

M. Carlo Bourlet established a very interesting though 
recondite theory to explain the causes of side-slip, which, 
according to this capable mathematician, are due to 
factors which the automobilist had probably never 
suspected. It was rather surprising to learn that such a 
simple thing as side-slip was the result of a multitude of 
influences in which “ percussion,” shocks, and centre of 
gravity played a more or less important part. The auto- 
mobilist had always supposed that the car slipped 
because the roads were greasy. M. Bourlet’s practical 
conclusions are that a motor car will have much less 
tendency to side-slip if the total weight is distributed 
over the four wheels; if the heavy parts of the 
mechanism are concentrated in the centre of the vehicle; 
if the car has a long wheel base, and the braking is done 
on the differential. One of the essential causes of side- 
slip is the defective steering gear. It is, he says, 
impossible to have a perfect steering gear with levers, 
though it may be sufficiently good for all purposes except 
racing cars. He thought that for high-speed cars it 
would be necessary to have mathematically correct 
steering gears. It was not easy to accomplish this with 
levers. He had worked out a mathematical gear in 
which he found that he required no fewer . than 
eighteen levers. It was mathematically correct, but it 
was not practical. M. Bollée said that the most perfect 
form of steering consisted in having one steering wheel 
in front of the car and another at the rear, with the two 
side wheels as drivers. 

A large number of other questions of less general 
interest were dealt with, and Dr. Detourbe read a report 
giving the results of the tarring experiments which had 
been carried out at Monte Carlo, from which it appeared 
that the success of the tarring depended upon the 
manner in which it was done. Many experiments had 


failed because the roads had simply been brushed with 
tar. To be durable the tar must penetrate into the surface 
of the road, and Dr. Detourbe claimed that this system of 
dust prevention would be economical if it saved only a 
quarter of the expense of maintaining the ordinary 
macadam. It was stated that subscriztions were being 
raised by the automobile and other bodies to allow of the 
tarring experiments being carried outin the neighbourhood 
of Paris and elsewhere. A very complete report upon the 
standardisation of automobile parts was presented by 
M. F. M. Richard, president of the Chambre Syndicale 
de l’Automobile, which body has drawn up a complete set 
of standards to be submitted for adoption by foreign 
countries; and this, as well as all the other questions 
arising out of the Congress, was the subject of resolutions 
at the final meeting, when the Committee was instructed 
to give effect to those that had already been agreed upon, 
while others were to be the subject of reports to be 
presented at the third International Congress, which will 
be held in Milan in 1905. The members paid visits to 
some of the automobile factories, including the De Dion- 
Bouton, Panhard et Levassor, and the axle and spring 
works of M. Lemoine, and a very successful Congress 
terminated in a banquet which was offered to members at 
the Automobile Club. 








ANEW THEORY OF HEAT POWER PLANTS. 


By Rosert H. SMITH. 
No, II.* 
HEAT TRANSPOWER AND IRREVERSIBILITY. 

From the time rate of straining and the modulus of 
elasticity, E = geometrical configuration multiplied by 
ratio of increase of stress to increase of strain, it is 
easy to calculate the time rate of increase of stress in 
terms of E. Itis p’ E v' 

Expressed algebraically, the facts of transpower 
already mentioned take shape in the following seven 
equations. The letter T signifies the mechanical trans- 
power at any unit section, and T’; signifies the gradient 
at which this varies from point to point along the path / 
of transmission at any one instant of time. T’; is the 
time rate at which the transpower through any given 
section increases, or decreases if it be negative. 


EQUATIONS OF MECHANICAL TRANSPOWER. 
{ Line-gradient of stress and 


I, yi = ~ mvt \Time-gradient of velocity. 
ee a ee Time-gradient of stress and 
a fie °l | Line-gradient of velocity. 
Ill. T = pv Mechanical transpower per unit volume. 
2 eer _», (Line-gradient of mevhanical trans- 
IV. Ti = pot + vp't d 
= = Re — KF hee 
| Resilient and Kinetic transpowers. 
V. Te =pv't + cp't Time-gradient of mechanical 
—- ER; + 1px transpower and 
=> | mv. \Resilientandkinetictranspowcrs. 
VI. — Rt = pv Resilient transpower per unit volume. 
VII. -—K’t = vp’ Kinetic transpower per unit volume. 


Equations I. and II. give values for v's and p™ the 
time-rates of increase of velocity and of pressure at any 
int. These are proportional to —p'’: and —v', the 
line-gradients of the two curves in Fig. 1. Each of 
these two curves, at each point of it, rises or falls ata 
speed proportionate to the downward or upward slope of 


the other curve, the proportions being = and E. 


The value of E requires careful definition—given below 
—as it depends on thermal circumstances. 

The actions described are not “ reversible,” except in 
one special case. This Irreversibility is a principle 
second in importance only to that of the conservation of 
energy expressed in the First Law. The fact of Irre- 
versibility end its causes deserve to be styled the 
Second Law of heat-mechanics; but as the second law 
of the thermodynamic text-books is mathematically 
proved by asswming a physically impossible reverstbility, 
there may arise an awkward confusion from adopting the 
same title for the doctrine of irreversibility. It will be 
seen immediately that the one only case in which there 
is reversibility is a case of pure dynamics unmixed with 
any thermal action ; that is, it is distinctly not a case of 
thermodynamics, 

The technical meaning in which the term “ reversi- 
bility” is always used by scientists is the possibility of 
obtaining exactly contrary physical changes by reversing 
the kinematic conditions while leaving—that is, starting 
from—all other conditions unaltered. In the present 
case this means that in Fig. 1, while the measurement of 
1 is reversed so as to be positive from right towards left, 
and the v curve is left unaltered except that its 
upward ordinates now mean velocities towards the left, 
the pressure, temperature, and all other conditions at 
each point stand unchanged. The slope of the v curve is 
the same as before on the’paper, but it is now downward 
in the forward direction, so that the material is now con- 
tracting instead of expanding as before. The p curve 
stands unaltered, but its forward slope is now upward, 
so that the material is now giving up kinetic energy 
instead of having it generated within it as before. The 
resilient transpower is now negative—that is, resilience 
is being created and stored in the material instead of 
being spent—and is of same magnitude as previously, 
because—see Equation VI.—the two factors p and v’: re- 
main the same everywhere, except that v’; has its sign 
changed. The kinetic transpower is also of same magni- 
tude but of reversed sign, because—see Equation VII.— 
the sign of p’: is changed. The total mechanical trans- 
power T—see Equation III.—is of same magnitude 
at each point of the path 7, but is reversed in 
direction of transmission. Since both pressure and 
temperature are everywhere the same as_ before, 
so also is the density m; and, therefore, according 
to Equation I., the velocity acceleration v’: is nowhere 
altered in magnitude, but is changed from a positive 








* No. I. appeared July 10th. 





yrs CMIMIONY BRL 
RY ‘ P = a « 3 w“ se 
3 “a JOOw Sujareay ye uo99G ~----- "900.9 Yysbuat 12101 ---- penne av omen crease o> bind iepepenees deel aieeaael 
t 5 ‘ Y ~ “ z 33 ah oe: pele iia 27 > ” ° 














Juty 24, 1908 














—— | 
ar a: 
a \ 3 
ri 
} 


ia 




























































































THE ENGINEER 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


4 




















4 


fc \ al 
i [ 













































































(18 abr vos uorndrwosop sog ) 








HNVYO dOHSYUNOM VIULIATA TIVU ATIONIS 











Jury 24, 1903 


THE ENGINEER 


83 











acceleration into a retardation by the change of sign in 
p'.; 80 that now every part of the velocity curve is 
falling at the same time-rate as that at which it previously 
rose. 
So far every physical change is precisely reversed. In 
the one case immediately to be mentioned, which is not 
a case of thermodynamics, but one of pure dynamics, this 
precise reversal is complete. The true history of the 
whole series of successive phenomena is exactly the 
opposite of what it was, and there is no reason why this 
exact oppositeness should not be maintained from 
moment to momeut.. It is asif the whole mechanical 
action lived backwards; and this results solely from 
changing the direction, without changing the magnitude, 
of all the velocities. 
Looking at Equation II, it is seen that p’: would also 
be exactly reversed if E were the same in the backward 
as in the forward action: that is, the pressure curve 
would at every point now rise at the same time rate as 
that at which it previously fell. But E depends upon the 
time rate at which heat is being supplied or abstracted by 
conduction, radiation, or internal chemical or other gene- 
ration, that is, upon the heat-transpower. In the one 
case in which this heat-transpower is kept at zero value, 
that is, under the condition of perfect adiabatic heat- 
insulation, and no internal generation, + or —, of heat, 
in this case alone is E the same in the backward as in 
the forward action. In such purely dynamic action, from 
which thermal action is entirely excluded, there is com- 
plete reversibility. It can be obtained by surrounding the 
active material by insulating material impervious to heat 
conduction and radiation, and at same time avoiding all 
internal chemical, electro-magnetic, frictional, or viscous 
heating. Since, as seen below, it is the time rate of the 
thermal action that is effective, this adiabatic action is 
also more or less closely approximated to in dynamic 
actions taking place at kinematic speeds very large as 
compared with that of the heat-transpower. In sound 
waves through elastic material, the velocity of the 
vibratory. motions constituting the alternate expansions 
and contractions is so great that they are very nearly 
the exact reverse of each other. In all high-speed 
vibratory transmission a like approximation of greater 
or less degree exists. Such transmissions are almost 
purely dynamic, and hardly in any degree thermo- 
dynamic. It isa curious illustration of how sadly the 
science of dynamics has been neglected that the theory 
of sound in elastic material was only developed in con- 
nection with the new science of thermodynamics, it 
being the one case of the new equations in which heat 
action does not interfere, the one case of purely non- 
thermal] resilience. 
The heat-transpower depends upon temperature 
differences or temperature gradients between the active 
material and its surroundings. When the action is 
“reversed” in the orthodox sense of the term, which 
sense is essential in the ordinary proof of the second 
thermodynamic law by Carnot’s closed cycle, the tem- 
perature gradients are not reversed, but remain the same. 
If heat flows in during the forward action, it flows in 
at the same rate per second during the backward 
action. The influx or outflow per second depends upon 
the temperatures in the regions surrounding the active 
material, and these are, for the most part, independent 
of the temperature of this latter. 
Let H stand for flux of heat into unit volume or 
internal generation of heat caused as above mentioned. 
Let H’: signify its time-rate per second. If H’ be 
negative, it means outflow. Negative H’ is pure 
thermal transpower exerted by the active material upon 
its surroundings. In any small time d¢, the heat flux 
is H’; 5t. 
In diagram Fig. 2 the vertical ordinate p means stress, 
and the horizonal ordinate s the geometrical configuration 
per unit mass, change in which constitutes the strain 
which is the elastic accompaniment of the stress. The 
change 8s is an increase of strain. But if p mean 
pressure and s specific volume, the increase of strain 
causing increase of pressure is a contraction or— 8s. In 
this case to get a positive modulus of elasticity, we must 
write E = — sp’, Using this in Equation II., there is 
easily found for the time during which a change 
of strain 3s developes, the measure ¢ = — - 88; 
and multiplying this by H’; we find the simultaneous 
influx of heat into unit volume. Now let the 
Strain specific heat h, = specific heat per unit volume 
per unit change in s when 
the strain alone changes 
without change of stress, 
and 

Stress specific heat hk, = specific heat per unit volume 
per unit change in p when 
the stress alone changes 
without change of strain. 

In the equations VIII. and IX. below for E and p’;, only 
the ratio of hs to h,is involved in the first of the two 
parts of each expression, and in them, therefore, the 
specific heats per unit mass or per unit weight will serve 
equally as met" if taken per unif volume. The ratio of 
hs to hy is well known to equal the gradient p’, of the adia- 


hs . Brey 
batic s p expansion curve, so that — is the adiabatic 
Pp 


modulus of elasticity, called Ex. 

The second parts of VIII. and IX. depend upon the 
ratio of H’: to hp; and, if both are reckoned per unit of 
mass, this ratio, of course, is the same as if they are 
taken, as here, per unit of volume. H’: is, however, a 
surface phenomenon, as transpower of all kinds is, and 
its meaning and value are more easily understood if it be 
reckoned volumetrically. 

If any change involving the simultaneous strain and 
stress changes 8s, and 8 p, the influx of heat per unit 
volume is evidently 

h 58+ hyip, 





and equating this to the above measure of H’;.5t, it is 
easy to deduce, 


i oe Hi 
ne: IA h, Ip v' =—E.+ hy vr 
and 
3 ; hs : H’ H’ 
IX. eer eS 5 * res Eavi + 7 
Each of these two is the sum of two parts. The first 


part of each is the adiabatic or purely dynamic part. 
This first part of E remains the same in the forward 
and in the reverse action, while the second part 
is reversed in sign because H’; does not change sign, 
while v'; doesdoso. Thus the E's in forward and reverse 
action are the sum of, and the difference between, the 
adiabatic modulus and a thermal elastic addition pro- 
portionate to the ratio of the heat transpower to the 
velocity of expansion. If this ratio be small there is not 
much difference between the forward and backward 
actions. 

The first part of p’;, the time-rate at which the stress 
curve in Fig. 1 rises, is exactly reversed on the reversal 
of the motion, by reversal of v';. The second part re- 
mains unchanged, being proportional to H’;. The 
pressure changes at a rate compounded (1) of the rate at 
which it falls or rises along the adiabatic curve in 
accordance with the velocity of expansion or contraction, 
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Fig.2. Demonstration of 
Irreversibility 


and (2) of the rate at which it rises by negative trans- 
powei of heat without expansion or contraction. The 
forward and reverse time rates are the sum and difference 
of these two parts. They are thus different unless H’, is 
zero, when the action becomes purely mechanic. In the 
reverse action the stress curve of Fig. 1 rises and changes 
shape at a different rate to that at which it falls in the 
forward action; and as the changes in the v curve 
depend, in ways already pointed out, upon the p curve, 
the v curve also, after an only momentary complete 
reversal, pursues a series of changes different to those 
preceding, in the forward action, the arrival at the condi- 
tion of Fig. 1. 

This irreversibility will be understood more completely 
by reference to Fig. 2. Here the forward action involv- 
ing 5s and 5p is supposed to take the material from the 
condition p; 8 to p2 %. The first point is on the adiabatic 
curve a;,thesecondon a3. During the change the heat influx 
5H is measured by the area under the expansion curve 
1, 2, and between the two adiabatics a, a, carried down 
to the zero isothermal. Ifaé@ diagram were used this 
area would be rectangular, but its shape is of no con- 
sequence, because in any case it cannot be used for 
practical measurement of §H owing to our not knowing 
where the zero isothermal is. 

The exact reverse of this change, starting again from 
1, would be from 1 to point 3 on the backward continua- 
tion of the curve 2 1, and for the same time, 3 ¢, the length 
13 would equal the length 12. But this would lead to an 
adiabatic a, on the side of a,, opposite to az, because, if 
the curve 213 do not coincide with the adiabatic a,, it 
must cut through it. The two changes, 1 2 and 1 3, would 
thus involve heat fluxes, 5 H, of opposite signs. But 
H", and, therefore, 3H, are unchanged in the actual back- 
ward action; which, therefore, carries the material from 1 
to a point 4, which, so long as the changes are very small 
ones, must lie on the same adiabatic a, as the point 2. 
If the change be not very minute, the point 4 falls a little 
short of the adiabatic az, but is still on that same side of 
a,. Thus, the gradient of the reverse rise of pressure 1 4 is 
necessarily steeper than that of the adiabatic curves, and 
still more so than that of the curve 213. The modulus 
E being proportionate to this gradient, the difference 
between the forward and reverse moduli is measured by 
the difference in steepness between 1 3 and 14; and this 
last difference also (multiplied by sv’) equals the 
difference between the forward p’;, or fall of pressure per 
second, and the reverse p's, or rise of pressure per second. 
Thus, for the same smal] intervals of time, 4 would be 
higher above 1 than 2 is below it. 

The ratio of the adiabatic, or purely dynamic, to the 
thermodynamic part of E, as also the similar ratio for 

t 


p't,is that of — sh,s to eu > This ratio does not involve 
v 


hy, the “stress specific heat.” ue is positive if heat 
l 


influx accompanies expansion. Ifs mean specific volume, 
then sh, is the strain specific heat per unit of mass. 
These two parts, when of opposite sign, may exactly 
neutralise each other, and must do so whenever the stress 
is kept steady during straining. In this case the modulus 
E=0. The most important example is the evaporation 
of a liquid into saturated vapour under constant pressure, 
such as water to steam. Here sh, is the latent heat of 
evaporation reckoned per unit mass of the steam pro- 
duced. 

In materials in which a very small influx of heat under 
constant stress produces a large strain, there is little 
adiabatic elasticity, and any approximation to “ reversi- 
bility ” must always be very difficult, 





On the other hand, in such materials as require a very 
large heat influx to effect, under constant stress, any con- 
siderable change of strain, the resilience is chiefly 
adiabatic, and the modulus of elasticity deviates little 
from the adiabatic modulus when either the heat influx 
or outflow is slow or the velocity of change of strain is 
rapid. In such cases a fair approximation to “ reversi- 
bility ” may be obtained. 

Another important case is that in which v’; is ex- 
tremely slow. The extreme limit is reached when it is 
zero, or when change of stress occurs without any change 
of strain. Here H’; + v', and, therefore, also E, is “ in- 
finite,” the line of action on Fig. 2 being vertical. The 
second terms alone of VIII. and IX. are now effec- 
tive, the first terms being relatively small and be- 
coming zero in the limit. hy is now the sole govern- 
ing specific heat, the influence of h, disappearing. The 
transpower is now wholly thermal, there being no dynamic 
action. 

These three cases (a) the purely thermal, or heat 
transpower without straining, (6) the purely dynamic or 
adiabatic, or dynamic without thermal transpower, and 
(c) the isobaric, or thermodynamic action without change 
of stress, are undoubtedly those of chief theoretical im- 
portance to mechanical engineering.. (6) alone is 
* reversible.” 

In practice all intermediate varieties of change of condi- 
tion occur. One of these intermediate varieties is the 
isothermal. The present writer has not been able to 
discover that the isothermal is of any greater practical 
importance thar. any other intermediate variety. The 
isobarics of evaporation happen to be isothermals—not 
by reason of anything that can fairly be called physical 
accident, because it is the conjunction of corresponding 
critical pressures and temperatures that determines the 
evaporation—but in engineering we obtain isobaric 
evaporation always by controlling and steadying the 
pressure, and never by controlling and steadying the 
temperature. If any one has the idea that evaporation 
necessarily takes place at constant temperature, he can 
at once get rid of so mistaken a notion by considering 
the adiabatic expansion of a mixture mostly of water 
and partly of steam, during which evaporation occurs 
along with rapidly falling temperature and pressure; 
while if the steam largely predominates in the mixture, 
condensation takes place along with the same rapid fall 
of both. Evaporation can take place along any expan- 
sion curve at a rate dependent at each stage mainly upon 
the momentary H; . 

In all cases of thermodynamic activity it is this factor 
H},, or heat transpower, that introduces “ irreversi- 
bility.” Thus, whenever we use heat conduction or 
generation for the purpose of obtaining mechanical 
power, we are sure that the process is irreversible. And 
the faster we use it, that is, the greater the heat 
transpower we employ per unit volume of active material, 
the more hopeless the irreversibility. The conditions of 
life require rapid work, so that the sooner we give up 
worshipping reversibility as a fetish worthy to be aspired 
after and approximated to, the better will we succeed in 
engineering. 

Regarding the practical, as distinguished from the 
theoretical, possibility of reversibility in purely dynamic 
or adiabatic transpower, there is this very important 
consideration to note. The heat transpower H’, depends 
as much upon the temperatures of the surrounding 
regions as upon that of the working material ; it depends 
on the difference. Now in all adiabatic straining or 
unstraining of material, its temperature changes. It 
would involve arrangements so superlatively difficult as 
to be humanly impossible, to change also the tempera- 
ture of the surroundings so as to follow simultaneously 
those of the straining or unstraining material, and thus 
keep the temperature differences constant during the 
action. Thus H’; infallibly charges during the action ; 
although it may be zero at starting it cannot remain so, 
the adiabatic action cannot be maintained, and “ irrever- 
sibility ” must be the characteristic of most of the action. 
That is, the maintenance of purely mechanic and re- 
versible transpower is an impossibility, although it is 
rigorously possible for an instant. Toobtain approxima- 
tion to such maintenance, the only method is to make 
H’; slow, and to do this not by attempting to restrict 
temperature differences—because we cannot do so effec- 
tively—but, firstly, by increasing the heat insulation 
between the active material and its surroundings ; and, 
secondly, by increasing the velocity of the straining. By 
increasing working speed, we give H’,, whatever its 
magnitude, less relative influence ; we diminish the ratio 
H’; + v', If we wish adiabatic expansion in our engine 
cylinders, we can approximate thereto by using high 
piston speed. 








Designs FoR A Sup Lirt.—The Imperial Ministry of Commerce 
of Austria is seeking for designs for a complete scheme for a plant 
to raise and lower ships up and down a fall 35:9 metres high, near 
Prerau, on the Danube-Oder Canal. Three prizes are being 
offered for the best designs. They are of the value of 100,000, 
75,000, and 50,000 kronen each, and an additional 200,000 kronen 
will be awarded to the designer whose scheme is selected if he does 
not carry out the work himself and after it has been proved to 
work satisfactorily. The final date for delivery of designs is 
March 81st next. Full particulars may be obtained in this country 
at the Austro-Hungarian Embassies in London and Liverpool. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Next week the 
summer meeting of the Institution of Mechanical Engineers will 
be held in Leeds, and will commence on Tuesday, July 28th. The 
following papers bave been offered for reading and discussion, and 
will be read as time permits, but not necessarily in the order here 

iven :—‘‘ Economy of Fuel in Electric ——s Stations,” by 
itr. Henry McLaren, member, of Leeds; ‘‘The Diesel Engine,” 
by Mr. H. Ade Clark, of Leeds; ‘‘ Roofing Existing Shops while 
Work is Proceeding,” by Mr. R. H. Fowler, member, of Leeds ; 
‘¢ A New Form of Friction Clutch,” by Professor H. S. Hele-Shaw, 
LL.D., F.R.S., member, of Liverpool. The annual dinner will be 
held on Tuesday evening in the Town Hall. A number of in- 
teresting excursions have been arranged, and the programme 
appears to be exceptionally attractive, 
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DRILLED HOLES. 





Waar effect is Mr. Yarrow’s valuable contribution on 
Hulls of 


“Drilled v. Punched Rivet Holes in the 

Ships” likely to have on our shipbuilding and construc- 

tional industries? This question forces itself on one 

after a reading of the paper as given in THE ENGINEER 
issue of June 26th, and gives us much food for thought. 

Mr, Yarrow’s firm has had solid experience with the new 

Admiralty rules re drilling destroyer hulls, and this con- 

tribution to the Engineering Conference of the Institu- 

tion of Civil Engineers possesses, therefore, the very best 
of recommendations for its thoughtful consideration. 

Nothing can, or should, appeal to us so much as the 

results of practical experience in any direction as noted 
and recorded by eminently practical men who can have 
no object whatever in theorising or speculating, but 
whose sole aim is to arrive at true commercial conclu- 
sions on the subject in hand. 
There can be no doubt but that the Admiralty con- 
ditions alluded to were not regarded with favour by 
contractors; in fact, it is very doubtful whether any 
besides Mr. Yarrow’s firm even now have any kinder 
regard for them. Past experience in this direction has 
wholly resulted in drilled work being placed higher in the 
scale of costs than punched work, and has also seemed to 
prove that the former was much less an expeditious 
method than the latter. Mr. Yarrow’s experience seems 
to upset these conclusions, and to point to exactly the 
opposite when certain tools are used for the work. If 
these statements are sustained, it is obvious that the 
methods of our contractors must be subjected to 
immediate revision, and a reorganisation of tools and 
workshops take place without delay. What this means 
in outlay and work can only be properly appreciated by 
those vitally interested; but it will be plain to even the 
outsider that the attendant expense will be enormous. 
Mr. Yarrow’s paper is therefore of great moment to this 
industry, and warrants the most careful consideration of 
everyone engaged or interested therein. 
Perhaps the most important portion of the paper is that 
contained in the paragraph regarding the construction of 
our big liners, where the author states: “I firmly 
believe that if this mode of construction were applied to 
our big liners their life would be prolonged; they would 
not so often need to go into dry dock to have loosened 
rivets cut out and replaced, seams caulked, &c. Such 
repairs frequently would be uncalled for if the work were 
put together in the first instance in the best possible 
manner, now rendered practicable by modern tools and 
modern methods, and the bill for repairs from time to 
time would be considerably reduced.” This opinion is 
conceivably based on the experience retailed in the 
paper, and must be listened to with respect as the 
outcome of such. At the same time, it is specu- 
lation, and as speculation it is theory, and as theory it is 
fair ground for criticism. So that whilst important as 
evidencing the deliberate opinion of a man particularly 
well able to judge, yet, based as it is on certain evidence, 
we are all at perfect liberty to analyse that same 
evidence and compare our own conclusions with his. 
Taking the work as described—that of making the 
hulls of light destroyers—does Mr. Yarrow anywhere 
say that he found the work expedited by the use of the 
Swiss drill? The precise statement is not actually 
made, the nearest approach to it being found in the 
phrase, “It may surprise many to know that in our 
class of work drilling holes, as explained, does not, all 
things taken into account, adversely affect the cost or 
speed of construction.” Further on he says: “Ihave 
stated above that the process of punching is more rapid 
than that of drilling.” But in describing the process of 
assembling it appears that in these hulls the inside 
strakes were first drilled singly by the Swiss drills, then 
put in position, and the outer strakes drilled through 
wm situ by small pneumatic machines, using the inner 
strakes as templates. It is thus evident that single 
plates were drilled in both instances. It is therefore 
difficult to see how these two statements can be recon- 
ciled. Single plate for single plate, Mr. Yarrow says that 
puuching is more rapid; but that where many plates 
can be drilled through at the same time, the drills 
have the best of the argument. In certain circumstances 
this will not be gainsaid, but in the instance under notice 
all plates were treated singly, and therefore Mr. Yarrow 
must be incorrect in one or the other of his statements, 
and the speed of construction must have been adversely 
affected. With single plates also the speed and the cost 
of production must go hand in hand, as it will take many 
more drillers to equal the output of a gang at a good 
punching machine—the former all on good wages, whilst 
of the latter all will be labourers except the puncher him- 
self. The extra floor room required for the drills, the 
labour required to expeditiously handle the plates for the 
drillers, the extra oil used, the extra capital in use, the 
extra power required-—all these must weigh against the 
drill with single plates. 

At the same time, if there was no attempt made to 
equal the speed of the punch—it being conceded that this 
is the quicker method—it may be that the total cost of 
drilling such light work is not much higher than that of 
punching. Fewer drills would be necessary, and much 
saving result here. The matter is rendered the more 
problematical, however, by Mr. Yarrow not precisely 
stating whether this is soor not, though a casual reading 
of his paper would give the impression that both speed 
and cost were quite as favourable with the drill as with 
the punch. In the absence ofa specific statement to this 
effect, it can only be surmised that Mr. Yarrow did not 
find the difference in cost quite so great as was antici- 
pated on tendering, and that consequently he has a much 
higher opinion now of the powers of the drill. 

But the principal portion of the paper—that relating 
to big liners—still remains unchallenged. The whole of 
the author’s experience seems to have been in the direc- 


rather smaller, say }in. less in diameter, opening u 


which it is evident were better than expectation. 
not, though, rather venturesome to at once transfer the 
argument from a destroyer to an Atlantic liner? How 


how many jin. rivets—the largest size mentioned as the 
capacity of the Oerlikon drill ? Again, how many of the 
liner’s shell plates can be clamped together for drilling 
through the lot, and what labour would this represent ? 
There is all the difference in the world between drillin 
even a jin. hole through a total thickness of 1}in. an 
drilling another hole 1}in. diameter through the same 
thickness. Six of the former could be drilled whilst one of 
the latter was put through. But how much difference is 
there between punching holes of jin. and 1}in. diameter ? 
Beyond the added strength and weight of the tool a 
larger hole costsmo more, and takes no more time to 
punch than a small one. It is absolutely impossible to 
compare a ;xin. plate with an l}in. one; the first may 
be drilled by simply ramming the drill through, the 
action being akin to that of a rotating punch, whilst the 
latter must be carefully cut, and the feed not too rapid, 
or the expense of drills will be insupportable. 
Undoubtedly it is in the thick plates that the great 
difference between the two ways is so accentuated. A 
strong punching gang is inevitable with very heavy 
plates, but they work very rapidly. A large amount of 
help also is required for the placing and adjusting of 
heavy plates under the drill, but the output is uncon- 
scionably slow. Very little, if any more, help is required 
for the punching than for the drilling, yet the ratio of 
work for two given gangs would be in a modern shop 
at least six or eight to one. In fact, with big plates 
and big rivets it is much cheaper to punch all plates 
separately, then fasten together and rimer through the 
entire thickness, than it is to fasten together at the out- 
set, and drill right through the solid. This is especially 
seen in constructional steelwork, in which trade there is 
not a works to-day that does not prefer to punch and 
rimer than to drill through the solid. 
To the onlooker it may seem that the mere fact of 
going through two different operations, and the conse- 
quent double handling of everything involved, would 
be an effectual bar to the punching and rimering 
methods, and that the one process and the one 
handling of drilling would result far in favour of 
the latter. In practice this is not found so. Makers 
everywhere favour the double handling simply be- 
cause, with present tools, it results in the less cost. 
It is patent that double handling means double cost in 
this respect at least, and this fact will therefore serve to 
prove that, despite this drawback, to punch once and 
rimer once is cheaper than drilling once. By how much 
more, then, will punching once be cheaper than drilling 
once? The ideal way is certainly to handle once, but 
until our tools take a long stride in advance they will be 
unequal to the ideal. Reasons for this apparent anomaly 
have been sought for far and wide, but those most 
favoured are the impossibility with modern tool steel of 
a high rate of feed for a large hole, and an oft-noticed 
fact that when a hole goes through several thicknesses, 
or through one thickness equal to several—in the thicker 
plates, say, from in. upwards—minute variations of 
homogeneity in the metal impel the drill to run slightly, 
with the result that breakages are of frequent occurrence. 
A jin., fin., or lin. diameter hole, put through, say, four 
to seven ply of }in. plates, is hardly ever known to run 
dead true, and the resultant twist and strain on the twist 
drills usually employed for this work causes so many 
breakages and so many stoppages as to quite debar this 
method from a cost point of view. It is this latter pecu- 
liarity that has been the cause of multiple drills going 
out of favour in ourshops. They will, by virtue of their 
construction, only feed in a perfectly vertical plane, with 
the consequence that should the drill be disposed to run 
ever so slightly, much stress is set up, causing great 
absorption of power, and ending only too often in the 
yielding of the drill to the conflicting forces. The power 
absorbed by a multiple drill of eight or twelve spindles 
on ordinary work is out of all proportion with that 
required to run so many separate radial drills, and these 
latter have, of course, crept into favour. They do not 
present an unyielding feed in a vertical direction—there 
is, because of their construction, much more latitude 
allowed the drill, and a slight “run” from the vertical 
does much less damage. 
To apply, then, drilling methods to our liners is a vastly 
different undertaking to applying them to small destroyers 
—as much difference as dealing with pigskin leather and 
tissue paper. The difference in cost between the hull 
of an Oceanic punched and bored, added to the enormous 
amount of extra time required for the latter, would 
effectually put such boats out of use. That the time will 
come when it may be possible to drill instead of punch is 
quite likely, but it is not yet, and scores more Oceanics 
must be built before it is here. That drilling conduces 
to accuracy of workmanship will be freely admitted, but 
the fact that punching is a very good substitute when 
you cannot drill is proved by the millions of tonnage now 
navigating the seas. There are many ways of ensuring 
good work when punching, and it is now comparatively 
easy to assure a good job; and though the job may never 
be equal to first-class drilled work, yet at the present 
time it is more commercially attainable, and it is ques- 
tionable whether it is not quite equal to the life of the 
metal for which it is adopted. 
In special circumstances, and to meet special cases, 
a modification of Mr. Yarrow’s methods might con- 
ceivably be employed in the case of large boats. To 
punch the inside strakes full size and punch the —_ 
e 
outer from the inner by drilling, or even to punch the 
inside and drill the outer with the inside as template, 
would be cheaper than Mr. Yarrow’s idea, and yet would 
ensure equally fair holes, at very much less cost. An 
alternative would also be—as in constructional work— 





tion of ;;in., or, say, at the most, ;';in. thick plates, and 


with these thicknesses certain results were obtained 
Is it 


many ;';in. or ;5;in. plates will be found in the latter, or 


place. To be quite sure of accuracy it would be essential 
to either drill or rimer in place for at least half the work, 
and for the best combination of strength, accuracy, and 
expedition the alternative is the better plan. 

Taking everything into consideration, it seems to the 
writer that for light work pure and simple, such as that 
now to be found in destroyer hulls, Messrs. Yarrow’s 
method is possibly—and, accepting their assurance, must 
be—as good as can be found. There is no question as to 
it accuracy and to the soundness of the- workmanship 
that may be expected from it. Better cannot be done. 
The light plates employed are easily handled, and the 
work of drilling the outer strakes from the inner ones is 
not a particularly fatiguing one—the holes are small, and 
there is no depth to be penetrated. Light pneumatic 
oe will lend itself very well indeed to such work, 
and the wear and tear on drills will not be excessive. As 
a theory it may be advanced that had the outside strakes 
been punched instead of drilled, a saving might have 
been effected. The after drilling of the outside strakes 
would, of course, have remained the same. It is not 
clearly stated whether Messrs. Yarrow considered this, 
though it would have been contrary to their specification. 
The Oerlikon drill is evidently a superior tool for dealing 
with this light work, its central pivot proving very handy 
for rapid adjustment over an area. With heavier work 
the machine would not break drills with anything like 
the destructibility of the multiple; its central pivot would 
enable it to give very much to the drill, thus saving time 
and temper, but it would hardly be remarkable for a 
vertical or particularly accurate hole. Its use is likely to 
be confined to structural steel, as it would be only 
anathema to a conscientious machine too] man. 

For heavy work, however, the writer must join issue 
with Mr. Yarrow. The conditions are so diametrically 
opposite to those prevailing with light work that the same 
treatment will not apply, and for the reasons already 
given. Heavy work means heavy tools, and the Oerlikon 
that will put a jin. hole through eight thicknesses of 
ijsin. steel in less than 40 sec. is of absolutely no use 
here. Neither will the light pneumatic tools used on the 
hulls of the destroyers be of much good for the hulls of 
an Oceanic or a Cedric: The increased labour in the 
larger boats is enormous, and whilst a 10 per cent., say, 
increase in cost in a destroyer hull is represented by a 
very few thousand pounds, and does not appear much, 
yet the same percentage only on a liner’s hull would 
serve to build a couple of destroyer hulls in their 
entirety. 

So that an analysis of facts does not lead us to quite 
the same conclusions. The danger of Mr. Yarrow’s 
paper is that it might lead many engineers into the error 
that a new era had arrived in dealing with mild steel 
work, and that any methods short of drilling from the 
solid are now out of date and superseded. This is far 
from being the case. Until our toolmakers succced in 
giving us new machines and new tool steel* to cut with, 
the present ruts are the only practicable ones, and 
certainly the only commercial ones. Conditions and 
specifications are already quite onerous enough without 
impossibilities being asked for. A. W. F 








TEMPERATURE REACTIONS IN THE BLAST 
FURNACE. 


By Horace ALLEN, 


THE accompanying diagram, showing the temperature 
variations which occur in a blast furnace, will be of 
interest to furnace managers and others who are 
engaged in the manufacture of pig iron. 
The temperature line, showing as it does the gradual 
increase of temperature through the zone of preparation 
and into the reduction zone, will be observed to descend 
almost vertically through the reduction and heat 
interception zones, while it approaches the horizontal in 
the neighbourhood of the tuyéres. The chemical 
reactions, and their rate at different temperatures are 
clearly illustrated by the portion of the diagram marked 
in percentages, showing the chemical action occurring in 
the various zones in the furnace. A study of the 
diagram will make it apparent that it will be almost 
constant for any blast furnace, although it has been 
constructed chiefly on results obtained from Cleveland 
ore smelted with coke fuel and limestone flux. 
It will be readily understood that any change in the 
proportions of the blast furnace, the quantity and 
pressure of the blast, the temperature of the blast, or 
the height of the furnace, will have no very considerable 
effect upon the curve showing the temperature in the 
different zones and the chemical action taking place 
other than extending or reducing the height to which it 
attains. An increase in the height would have the effect 
of generally raising the temperature curve rather than 
reducing the temperature at the top of the furnace, 
while increasing the diameter would provide only a 
longer time for the materials to occupy the increased 
space, with possibly no increase in the efficiency of the 
chemical operation. A double row of tuyeres—t.e., one 
row placed above the other—would have the effect of 
admitting a greater volume of blast; but, owing to the 
rapid reduction of heat, the temperature curve in the 
zone of fusion would not be greatly affected unless the 
difference in the height of the tuyeres was considerable. It 
will be noticed that the temperature line in the neighbour- 
hood of the furnace bosh very nearly coincides with the 
angle of the bosh—i.e., about 70 deg. ; ' 
In regard to the formation of slag, it will be obvious 
that the slag-forming constituents cannot enter into 
combination until such a high temperature, associated 
with the intermingling of the elements, is attained as 
will permit the chemical combination to take place; so 
* Twist drills of high speed steel can now be obtained which will drill 


forged steel at the rate of 6in. per min. at lin, diameter. The life is not 
long at this t speed, but the fact shows that a rapid advance in the 








to punch all holes smaller and then rimer to size in 





speed of drilling is being made.—Ep. Tue E. 
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interception and fusion zones will remain constant, it will 
be apparent that the volume of the zones of preparation 
and reduction will be considerably curtailed and the 
average chemical action departed from, a higher propor- 
tion of the oxide of iron having to be reduced by solid 


it is probable that most of the slag is formed in the 
neighbourhood of the tuyeres. In the interior of the 
furnace the lime fiux and silicates do not enter into 
combination until a very high temperature has been 
reached. This is largely due to the fact that the slag- 
forming constituents are more or less widely separated 
during the descent of the furnace burden, only becoming 
intermingled where the carbon in coke is consumed, the 
lime for fluxing being generally in pieces of considerable 
bulk which do not come into intimate contact with the 
silica, &c., until the hottest portion of the furnace is | 
reached. 

The temperature curve clearly shows the rapid | 
increase of heat intensity in the hearth of the furnace, | 
and indicates the portions of the brickwork which chiefly 
require protection by water cooling, &c., while the very 


curtailment of the reducing zone. 








FRENCH TESTS OF ALCOHOL MOTORS. 
By Capt. C. C, LoneripcE, M.I. Mech. E. 


I conress to a feeling of disappointment on reading 
M. Max Ringelmann’s tests of poh motors, communi- 
cated at the International Congress of 1902. A great 
| deal of very careful work has been done, and the results 
intense heat in the neighbourhood of the tuyeres explains | are carefully chronicled. But they are results, and nothing 
the necessity for the application of water to prevent the | more. No attempt has been made to get behind the 
melting of the blast pipe and the fluxing of the adjacent | figures, to explain the differences of results, to seek the 
brickwork. It will be obvious that loss of heat by | causes, and deduce principles. All this is left to the 
radiation from the exterior of the furnace will be greatest | reader. It needs, therefore, on his part, a system of 
at the lower part of the stack. | tabulation, comparison, and careful study in order to 

Sir I. L. Beil has shown that some varieties of coke | derive any benefit from the work so laboriously con- 
are more readily acted upon than others in the matter of | ducted. Further, the somewhat meagre information 


solution by carbonic acid gas, which will explain why in | given on the running of the motors, and the complete | p 
some instances it has been found that increasing the | silence as to their relative perfection of combustion, | present varied from 0- to 29.9 per cent. 


carbon instead of by carbonic oxide gas, through the | 


able conductors of the tests, have been completely 
omitted ; and, in both cases, the loss is very regrettable. 
For these reasons it is hopeless to make good the 
omission ; but with a view of rendering the French motor 
tests somewhat more intelligible to the ordinary reader, 
and of indicating some method of comparison, and some 
points of investigation that might be usefully pursued, 
the following table is offered. In all the results tabulated 
the fuel is the same—namely, alcohol, carburetted with 
50 per cent. by weight of benzol, the mixture having a 


| calorific value of 7453 calories, and in every case the 


consumption is given for full load. 

In this table the first point to which attention is 
directed is the fuel consumption. The figures being 
taken at full load, they are in no way affected by the 
method of governing. They might, however, be influenced 


by differences in the methods of carburation, since this 


factor affects the completeness of combustion. But 
this, unfortunately, is a point on which no definite 


| information is given. Without particularising the motors, 


M. Ringelmann merely states that, according to M. 


| Sorel’s analyses, in good slow-speed motors, 


volume and pressure of the blast supply has not resulted | renders it difficult, even for the most expert student, to | 


in economy and increased output of iron, through a more | satisfy himself as to the merits of the various types. In 
active solution of coke by the CO,. | this respect the French report has the same unsatisfac- 

The diagram will also explain the reason why the | tory character as the last report of our own Gas Engine 
quality of the iron is affected by allowing the stock to | Research Committee. In both cases the rationale of the 


fall too low at times. While the temperatures in the heat | results, which might so easily have'’been supplied by the | 


The proportion of the air introduced to air theoretically required 
varied from 1-05 to 1-86 times. 
The proportion of the unutilised carbon to the total carbon 


The proportion of the unutilised hydrogen to the total hydrogen 
present varied from 0- to 43-1 per cent. 

For the good high-speed motors, specially built for 
automobiles and boats, the figures were the following :— 


The proportion of the air introduced to the air theoretically 
required varied from 1-13 to 1-75 per cent, 
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The proportion of the carbon unutilised to the total carbon! sumption—the Brouhot—had also the fewest revolutions 
present varied from 38-9 to 42-0 per cent. per minute, the longest stroke, and the highest com- 
The proportion of the hydrogen unutilised to the total hydrogen pression. In Class II. the first in economy was the 
present varied from 44-3 to 82-4 per cent. | Winterthur, and although the stroke was slightly shorter 
These figures show, roughly, that the fuel combustion | than in some of the other motors, the motor had the fewest 
is adversely affected by the higher speed and shorter number of revolutions per minute and the highest com- 
TABLE I.—Class I, Slow-speed Stationary Motors, 2 Horse-power and under. 


Cylinder. Details. 
| - Ratio of 
— com- Revs. 
b pression | per min. 
yea chamber to 
vol, In vol. swept | 
0.09. by piston. | 


| | | Comparison between the 





Consump- 

| | tion 

ee 4 See l2 
* ,| in kilos. 

|developed. ver B.H.P. 


hour. 


Make of motor. Dia. in Sisoke in 


mm. mm. 


414. | 1-736 
292 | 1-83 
432 1-038 


0-895 
0.551 
1.020 





ne SE ¢ ine. 
cn ce en Hee : 
Fritscher and Houdry 


Variable Variable 
314 20° 


300 33° 





20 
60 





0-631 
0-469 
0-645 
0-584 
0-326 


3-189 
5-95 
2-54 
4-54 
5-05 


Barbier (Benz) ... 
Gardner... ... 
Goujon ... 
ae 
Winterthur ... 


me OIco ns | 








0-535 
0-665 


16°, 


287, 


1200 
1500 


170 330 | 
190 | 


Fritszher and Houiry 
bectaiens igen 199 


Godme ... 


Class 1V.—Slow-speed Stationary Motors, above 10 Hurse-p iver. 


198 
191 
214 
205 
203 


16-35 
14-02 
11-21 
19-04 
34-37 


20° 
25°; 


3619 
4500 
2650 


6600 


400 
450 
360 
360 
450 


ee 
Marienfeld ... 
Winterthur ... 
Winterthur... 


18%. 
22 


Class V.—Slow-speed Automobile Motors. 
Beaupré 
Brouhot 
Gndéme ... 


6-304 
8-309 
6-214 


362 
239 
339 


17% 
90! 
29°) 


825 
1816 
1100 


185 
320 
160 
Class VI.—High-speed Stationary Motors, 2 to 6 Horse-power. 


120 259 25% 1158 6-144 0- 


Class V1I.—High-speed Stationary Motors, 6 to 10 Horse-power. 
ae oa 10-61 0-583 


7-1l 0-474 
7-16 0-472 


“105 
84 
80 


Peugeot : 
Gobron-Brillie 
Ader ; 


186 18° 
164 36° 


Class VII1.—High speed Stationary Motors, above 10 Horse-pewer. 

34°, 1073 
36°, 1294 
_ 488 





Desmarais and Morane 
Desmarais and Morane 
Panhard 


fo 12-36 
15-81 


420 
398 


100 
100 
170 


TaBLe JI1.—Class I, Slow-speed Stationary Motors, 2 Horse-power and uxder. 





|Consumption Order | 
in kilos. in | Method of governing. 
per B.H.P. | economy. 


1-027 2 | Hand governing by varying the compression space and duration of admission 

0-551 1 The exhaust valve is under the action of the governor, and remains open when a 
fixed speed is exceeded. A lever from this valve regulates the fuel supply 

1-345 3 | Governor acts on the inlet valve, closing it when the speed is ex ed 


Make of motor. 





Algrio.... 
Brouhot ven 
| 
| 


Fritscher and Houdry ... 





Class II.—Slow-speed Stationary Motors, 2 to 6 Horse-povrer. 





Barbier 4 The air-iolet valve is automatic, but the governor acts on the valve admitting the 
fuel, highly carburetted air 

Ditto 

5 The exhaust valve is kept open by the governor when the normal speed is exceeded 

3 The governor acts on the fuel supply, highly carburetted air, so that when the speed 
is excessive, air only is aspired 

Governor acts on the exhaust valve, keeping it open at excess of speed 


Goujon 
Rejou ... 


NE 5 sew. axe. Ve | 2 


Wemtertine gk Sed 1 








Class II11,—Slow-speed Stationary Motors, 6 to 10 Horse-power. 





The governor cuts off the fuel, highly carburetted air, and opens a port by which 
air alone enters the cylinder 

| The governor acts on the exhaust valve, keeping it open when the speed becomes 

excessive 


0-745 | 2 
0-660 | 1 


Fritscher and Houdry ... 
Gadme 


Class IV.—Slow-specd Stationary Motors, wbove 10 Horse-power. 


As above 

The governor cuts off the fuel, highly carburetted air, so that air alone is admitted 

The fuel-inlet valve is governed, so that at high speeds air alone is admitted to the 
cylinders 

Ditto 


0-308 
0-568 
0.387 
0-370 


Brouhot 1 
oe 4 
Marienfeld. . = 
Winterthur 3 
Winterthur 


Class V.—Slow-speed Automobile Motors, 





Beaupré 
Brouhot 
Gaodme 


As above 


2 
1 As above 





Class VII.—High-speed Stationary Motors, 2 to 6 Horse-power. 


0-725 3 
0-694 2 
0-641 





Governor acts on the exhaust valve, keeping it closed at excessive speeds 
Governor cuts off the fuel at excessive speeds 
| Hand governor acting simultaneously on the fuel supply and retarding ignition 


Peugeot... 
Gobron-Brillié 
pt ee 





Class VIII.—High-speed Stationary Motors, above 10 Horse-power. 
0-382 | 1 | Governor acts on the exhaust valve, retaial it closed’ at hi oh 9 eed 
0-434 2 | Ditto 3 “— 
0-892 3 | Throttle governing 


Desmarais and Morane ... 
Desmarais and Morane ... 
Panhard “ 


pression. In Class III. it is again the motor with the 


stroke of the latter class of engines, but they give no | 
brews speed, longest stroke, and highest compression 


direct information as to how the several motors, in respect 
of combustion, compared one with another. | that proved the most economical in fuel. In Class IV. 
; With this preface I proceed to the table. In Class I. | the Brouhot motor again comes to the front; but the 
it will be observed that the motor lowest in fuel con-| motor that is second, the Winterthur, had the higher 





gicil teachi 





compression, with only seven revolutions per minute 
more, and had a somewhat shorter stroke than the 
winner. In Class V. the Brouhot is again first, but 
the second in the comparison had the higher compres. 
sion, though quicker in running and shorter in stroke. 
In Class VII. the relative dimensions of the two motors 
are much the same, and the consumption also practi- 
cally equal. In Class VIII., owing to absence of data 
as to the compression in the Panhard motor, no con. 
clusion can be drawn. From the above tabulation it 
seems to the writer a well-founded inference that a 
long stroke, with few revolutions and high compression 
—in other words, high compression and increased expan. 
sion—are the main factors that lead tofuel economy. In 
every case the most economical motor was of horizontal 
type. No stress is laid on this fact beyond emphasising 
the suitability of this type to long piston strokes. 

With a view of gauging the relative merits of the 
several systems of governing, I shall now review the 
fuel consumption of the same motors at half-load. For 
this purpose the following table has been compiled :— 

In Class I. the fuel consumption order of the motors 
remains unchanged. The figure, 0°551 kilos., for the 
Brouhot motor, however, is probably erroneous; the 
consumption at half-load should be higher. Whatever be 
the difference in merit in the methods of _—— it is 
clearly not sufficient to alter the advantages attributable 
to slower speed, longer stroke, and higher compression. 
In Class II. the ol of the motors again remains un- 
changed, and the difference in the methods of governing 
employed cannot be great. In Class ILI. the order of the 


Diagram of Fuel Consumption for Motors in Class ! 
\ 2 HP and under. ® 


Algrin Motor 


Fritscher & Hendry Motor 


Brouhor 
Motor 


/ 
1 


Fuel Consumption in Kilogs. per 6h. p. 
0:5 
i 








ae; 


05 i 1's 
Horse Power 


two motors is reversed, but the figure, 0°660, is most 
probably an error. In Class IV. the order remains 
practically the same as at full load. In Class V. the 
Gnéme again appears, at half-load, as more economical 
than the Brouhot. But as the two systems of governing 
are nearly identical, the difference may be due to some 
other cause. In Class VII. the order is unchanged. In 
Class VIII. the Panhard comes last, with a heavy 
increase of fuel at half load, indicative of the wastefulness 
of the throttle governing employed by so many makers of 
automobile motors. 

In dealing with the question of fuel consumption at 
various horse-powers, M. Ringelmann has aptly illustrated 
the changes by a series of diagrams. These are interest- 
ing, because they show great differences in the behaviour 
of the several motors. While with some of the engines 
tested the consumption of fuel increased in a very regular 
ratio with the yield of power, in others it varied very 
little from no load to half Joad, then quickly increasing in 
regular progression up to full load. I give in one of 
these diagrams an illustration of this difference in fuel 
consumption for the motors cited in ClassI. Presumably 
in such cases the momentum of heavier fly-wheels and 
moving parts accounts for the slow increase of consump- 
tion between no load and half load. 








Tue DeatH is announced of Mr. John James Barrow, J.P., 
of Hyde Park-gardens, London. Mr. Barrow was the son 
of the late Mr. fas rrow, whose brother, Mr. Richard Barrow, 
was the founder of the Barrows Works, now knownas the Staveley 
Coal and Iron Company, Limited. Mr. John James Barrow wasa 
director of the Staveley Company, and for a lengthened period 
presided at the usual meetings of the Board, 


At THE MEETING of the London County Council on Tues- 
day the proposed technical high school came up for discussion. 
In a special report of the Joint Committee of the General Purposes 
Comittee and the Technical Education Board it was recom- 
mnded :—(a) That the Council expresses its high appreciation 
of the important proposal contained in Lord Rosebery’s letter, 
ani would cordially welcome the establishment of further provision 
in London for advanced technological teaching and research, (/) 
That the Council, in response to the request contained in Lord 
Rosebery’s letter, places on record its opinion that when the land, 
buildings, and equipment for the pro’ additional technolo- 
and research are provided to a value of not less 
than £500,000, the Council will be well advised to contribute out 
of the moneys annually placed at its disposal under the Local 
Taxation (Customs and Excise) Act of 1890, a sum not exceeding 
£20,000 per annum, towards such part of the work as falls within 
the statutory definition of technical education, subject to certain 
conditions, The recommendation was adopted, 
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QUARTER-CRANK BLOWING ENGINES, 





Some little while ago, as most of our readers will be aware» 
during the time when the general opinion appeared to be that 
if anything was not American it was wrong, many of ou! 
blast furnace owners determined to equip their works afte™ 
American fashion. Engineers were had over from the United 
States to report and advise. Some of them are here still. 
Moreover, orders for blowing engines crossed the Atlantic, and 
it certainly seemed as though they would continue to do so. 
This, however, was not to be thecase. It had been found in 
the United States that the use of high blowing pressures, 
with the steam and air cylinders on the same rod, was a 
practical impossibility, owing to the heavy shocks which are 
inevitable with such construction. Such blowing engines are 
in accordance with the type most usualin this country, where 
they do perfectly well for the comparatively low-pressures 
hitherto employed. When, however, their use at high 
pressures had been tried in the United States, it was not 
found feasible, without accidents and stoppages. Hence the 
invention of the so-called quarter-crank engines, which may 
be briefly described as blowing engines, in which the cranks 
are set at such an angle that the resistance in the air cylinders 
reaches @ maximum before the steam is admitted to the 
steam cylinders. With this arrangement shocks are avoided, 
and much higher speeds and pressures are possible. 

The firm of Richardsons, Westgarth and Co., Limited, 
became so certain that this method of construction was not 
only the correct, but practically the only solution of the 
difficulty, that they decided, so as to keep the orders in this 
country, to make this type of engines. Accordingly, a repre- 
sentative was sent to America, and he managed, at consider- 
able expense, to acquire, on behalf of his firm, the rights of 
using the drawings of the Southwark Foundry and Machine 
Company, of Philadelphia. This company has the reputa- 
tion of being the most successful builder of this class of 
engines in the States. Messrs. Richardsons, Westgarth and 
Co. are primarily, of course, marine engineers, but they have 
applied themselves to the manufacture of this entirely 
different class of engine—and indeed of gas engines, steam 
turbines, and electrical plant as well—with great success. 
The fluctuations of the marine engine trade are now-a-days 
such that manufacturers are finding the advisability of taking 
up some other lines of manufacture in addition. 

We understand that this move of Messrs. Richardsons, 
Westgarth and Co. has met with a gratifying reply, since they 
have been entrusted with the manufacture of all engines of 
this type ordered since they began to make them. Our two- 
page engraving represents a fine set of 3000 horse-power 
quarter-crank blowing engines which have recently been com- 
pleted by this firm for the Barrow Hematite Steel and Iron 
Company, Limited. These we had an opportunity of inspect- 
ing at the works of the makers just after erection was com- 
pleted, and we understand that if all goes well the members 
of the Iron and Steel Institute ought to be able to see them 
at work during their forthcoming visit to Barrow. 

Before going on to give details and sizes of these engines, 
we may perhaps with advantage make a few remarks as to the 
general design. We are informed that the American drawings 
had been worked to absolutely, and that no alteration of any 
kind had been made. There are two salient points which 
strike the observer when he first sees these engines. One of 
these is the solidity of construction, and the other the 
simplicity of design. They form an excellent example of 
good engineering. There is practically nothing, that could 
by any possibility get out of order, which is out of sight. 
Each motion is adjustable, and with ease. There does not 
appear to be one single useless part, nor one that could be 
dispensed with. Such design is in sharp contrast to the 
engines of Swiss manufacture, on which we lately commented, 
and which—though of beautiful construction—seem to be a 
mass of parts. Solidity and simplicity, then, impress them- 
selves on the eye in the first instance. Then, on closer 
examination, the excellence of the workmanship and finish 
can be appreciated. It is true the machines are made from 
American d:awings, but the worsmanship is very unlike most 
of that which comes from America. We did not see the 
rough surfaced castings, or the unmachined parts which we 
have grown accustomed to look for in American engines. 
The design is undoubtedly good, so is the workmanship, and 
the combination with good material—which we make no 
doubt has been used throughout—should produce good and 
lasting results. 

An examination of the engraving will show that but little 
general explanation is necessary. The set of engines consists 
of two complete blowing plants placed side by side and uncon- 
nected mechanically. Indeed, but for a reheater through 
which the exhaust steam from the steam cylinders of one 
engine can pass to the steam cylinder of the other engine, 
they are entirely independent. They can be run separately 
or combined. The two steam cylinders together form a 
compound engine which can either work condensing or non- 
condensing. The steam cylinders are 42in. and S4in. in 
diameter respectively, and they each have a 5ft. stroke. The 
air cylinders are both of them 84in. in diameter, with a 5ft. 
stroke. The steam cylinders are fitted with Corliss valves 
with trip action. The air cylinders have what are known as 
Southwark slide valves, made under the patents of the South- 
wark Foundry and Machine Company, of Philadelphia, U.S.A. 
We shall have occasion to refer to these in greater detail later 
on. The steam pressure is 150 lb., and the normal speed is 
about 50 revolutions per minute, which is equivalent to a 
duty of about 20,000 cubic feet of free air. 

They can, however, be worked as high as 80 revolutions 
per minute, and with a maximum pressure of 301b. on the 
square inch. There is, as has been said, no mechanical 
connection between the crank shafts of the two engines, and 
each has a fly-wheel which is 20ft. in diameter and weighs 
30 tons. This weight is necessary for the full compression of 
the air in the air cylinders before the steam is allowed to 
enter the steam cylinders. The total weight of the engines 
is 400 tons. 

The high-pressure cylinder is controlled by a governor 
which can be set to run at any speed. It is chain driven, and 
the adjustment is brought about by a friction arrangement, 
a horizontal disc being impinged on by a wheel which has a 
fibre periphery, and which can be moved either nearer to or 
further from the centre of the horizontal disc, thereby 
altering its effective diameter, and hence its speed. The 
adjustment is actually made by the small impinging wheel, 
which can be made to slide to and fro on a spindle by means 
of a screw and hand wheel. The whole of the steam valve 

ear can be readily made out from the Supplement engraving. 
he action of the air valves is shown in the drawing given 
herewith. It is, as a fact, extremely simple. The inlet 





valves are positive in action, the necessary movement being 
brought about by a roller passing up an inclined plane on a 
guided shaft. The outlet valves, however, are worked in an 
entirely different manner. It is necessary, of course, that 
they should not be opened until the pressure in the cylinder 
is at least equal to the pressure in the discharge mains. A 
small cylinder is therefore provided, which is in communica- 
tion with the air-compressing cylinder, and arrangements are 
so made that when the pressure reaches the predetermined 
amount a piston in this small cylinder is pushed backward, 
and being connected with the valve by a rod, the former is 
opened. The closing is brought about by a positive action, 
as in the case of the inlet valves, which are positive in both 
directions. The air and steam cylinders are both of them 
double-acting. There are high-pressure auxiliary valves to 
both cylinders for starting purposes. The cut-off of the 
low-pressure cylinder can be varied by hand. The exhaust is 
direct-acting. There is, as will be seen, a re-heater between 
the two cylinders. High-pressure steam is used for this 
apparatus. It is to be understood that the two engines, 



























































L 
| 
= \ 
| 
\ 
| N 
| 
v r 
| 
dactinehicscamsigieninieehtaseiaaicnatnipaeeael - Outlet 
a S _| _[Walve 
| 
O 























DETAILS OF AIR VALVES 


although they can work together, can also work entirely 
independently. For this purpose the low-pressure cylinder 
can be supplied with high-pressure steam through a reducing 
valve. Moreover, the engines are made strong enough to 
work at aspeed which is nearly twice their normal rate. 
Thus, if one was to break down, the other could keep a 
furnace going, the ports and passages being large enough to 
permit of this. 

These engines are of such a character that we might write 
a great deal more about them; but we cannot afford the 
space. We have, however, said enough to show their general 
design and scope, and also to draw attention to the enterprise 
of their builders. 








THE KRUPP WORKS IN 1901-1902. 


Tue Essen Chamber of Commerce issued a few days ago a 
report dealing with the present condition and extent of the 
famous Krupp Work:, which became a joint-stock company 
on June 30th. At this moment the works owned by the 
company comprise the Steel Works at Essen, with a firing 
ground at Meppen; the Krupp Steel Works, formerly F. 
Asthéwer and Co., at Annen, in Westphalia; the Gruson 
Works at Buchau, near Magdeburg; the Germania Ship- 
building Yard at Kiel; four blast furnaces near Duisburg, 
Neuwied, Engers, and Rheinhausen. The works at Rhein- 
hausen c-mprise eight blast furnaces, the production of 
which, according to the nature of the iron treated, amounts 
in twenty-four hours to from 180 to 230 tons per furnace ; 
a smelting works near Sayn, with machine works and iron 
foundry ; three coal mines, those of Hannover, Hannibal, 
and Salzer and Neuack; and alarge number of ironstone 
mines in Germany, including ten deep-level mines fitted with 
a complete machine equipment. Moreover, the firm of 
Fried. Krupp has a share in ironstone mines near Bilbao, in 
Northern Spain, and it is interested also in a steamship com- 
pany at Rotterdam. 

The principal productions of the Steel Works at Essen are 
big guns—of which 39,876 had been turned out up to Janu- 
ary lst, 1902—projectiles, fuses, gun-barrels, armour-plates 
in rolled plates and armour-plates for all the protected por- 
tions of warships and also for use in fortifications, railway 
material, shipbuilding material, machine parts of every kind, 
steel and iron plates, cylinders, steel for making tools, hard 
steel, special steel, steel bars, and the like. In the sixty 
departments of the cast steel works in activity in 1901, there 
were in use about 5300 machine tools and engines, 22 
rolling machines 141 steam bammers of 100 to 





50,000 kilos. and of a total power of 242,775 kilos., 
63 hydraulic pa. including two bending presses of 
7000 tons and one forging press of 2000 tons power; 
323 vertical boilers; 513 steam engines, varying from 2 to 
3500 horse-power, and of a total of 43,848 horse-power; 369 
electric motors, and 591 cranes, varying in their carrying 
capacity from 400 to 150,000 kilos., and of a total carrying 
capacity of 6,327,900 kilos. 

During 1902 the total daily average of iron ore taken from 
the Krupp iron mines amounted to about 1782 tons, and the 
total amount of coal raised in 1902 was 1,643,576 tons. The 
total consumption of fuel by the Krupp Works, so faras they 
were supplied by the steel works, amounted in 1902 to 
843,494 tons of coal, of which 659,121 tons were used by the 
steel works alone, to 369,201 tons of coke, and to 6630 tons of 
briquettes. Reckoning the coke and briquettes as coal, 
the total consumption of fuel by the Krupp Works, and 
supplied by Essen, was 1,367,005 tons. 

The yearly consumption of water is nearly equal to the 
amount consumed in Cologne. A aewly-built waterworks 
was taken over early this year, and it will be able to supply 
soon 10,800 cubic metres of water daily. The gasworks at 
Essen supplied in 1902 18,643,500 cubic metres of lighting 
gas for 2535 street lamps; in 1902 the consumption of gas by 
the town of Diisseldorf amounted to 18,358,200 cubic metres ; 
while thas of Breslau was 22,045,500 cubic metres. Moreover, 
40,553 gas lights were used in the workshops, offices, work- 
men’s houses, and for technical purposes, &c. By virtue of 
its production the gasworks of the Krupp steel works ranks 
ninth among the gasworks of the German Empire. ; 

The electricity department at Essen comprises three engine- 
houses with seven departmental stations. Thirty-nine kiloms. 
of underground cables and 42 kiloms. of cable above ground 
feed 1325 arc lamps, 10,580 incandescent lamps, and 434 
electro-motors. The electricity supplied in 1902 amounted 
to 7,004,939 kilowatt-hours; in 1901 the supply of kilowatt- 
hours of electricity to Frankfurt-on-Main was 13,600,909, and 
3,792,052 in the case of Diisseldorf. 

For purposes of internal communication and also with the 
outside world the Essen steel works are served, in addi- 
tion to other means, by a normal-gauge railway system in 
direct communication with the three stations of the State 
Railway at Essen, the Essen railway station, Essen-Nord and 
Bergeborbeck ; at this moment communication between the 
steel works and these three railway stations is kept up by 
about fifty trains a day. The normal-gauge railway has a 
track of about 65 kiloms. in length, sixteeen tender-locomo- 
tives, and 714 wagons; moreover, there is a small-gauge 
railway system with a track of about 48 kiloms. in length, 
twenty-seven locomotives, and 1209 wagons. 

The telegraph system in the works at Kssen has thirty-one 
stations; during 1902 the telegraphic intercourse between 
the Imperial telegraph office at Essen and the works 
amounted to 22,585 messages raceived and despatched. The 
telephone system has 399 stations with 407 telephones, and 
375 kiloms. of line. 

The firing ground at Meppen is 25 kiloms. long and 
4kiloms. in width ; in 1902 there were carried out there 1002 
trials of guns. At the range in the steel works itself there 
were fired in 1902 in round numbers 13,000 shots, partly for 
purposes of experiment, and partly for testing guns which 
were ready for delivery. At both ranges 25.200 shots were 
fired in 1902, and there were used 56,000 kilos. of smokeless 
powder and 421,000 kilos, of projectiles. 

The total amount of money contributed by the Krupp 
firm wh 1901 in the shape of insurance, aids to saving, and 
relief of the sick and needy, was 3,065,704 marks, or 
£153,285. 

According to the census of April 1st, 1903, the total 
number of persons employed in the Krupp Works amounted 
to 41,013, of whom 4046 were officials. This number was dis- 
tributed as follows :—At Essen, 22,970; in the Gruson Works 
near Buchau, 2651; in the Germania Shipbuilding Yard at 
Kiel, 3062 ; in the coal mines, 6620; and at the iron mines 
and at Meppen, &c., 5710. From time to time, a census of 
all the families connected with the various Krupp works is 
taken; the census taken from May 14th to May 19th, 1900, 
showed that the total number of employés, with their wives 
and children, amounted then to 147,645 persons. Theaverage 
daily wage per head in 1900 was M.4 52 pfg., or 4s. 64d. ; in 
1899 the average rate of wage was M.4 63 pfg., or 4s. 74d. 
A detailed review of the rise in wage3 since 1853 is followed 
by an interesting statement concerning the average selling 
price of the most important articles of food in the Krupp 
works from 1890 to 1902. A comparison of both reviews 
shows that while the daily rate of wage rose continually 
until 1900, the price of food increased only slightly, and that 
for the most part the prices remained stationary, or even 
fell. After the experience of the last twenty years, it is 
pointed out that the reduction which has taken place in 
wages since 1900 may soon be made good if a favourable 
opportunity presents itself. Seeing that the Krupp firm is 
now the largest industrial undertaking in Germany the 
German Press expresses the hope that the management will 
not limit itself only to general matters in its future reports, 
but that it will, far as its business interests may permit, 
go into details. 








New Raitway Works.—The Lehigh Valley Railway, U.S.A., has 
adopted comprehensive plans for the extension and practical re- 
construction and rearrangement of its works at Sayre. The 
execution of the plans will cover about two years, and during the 
first year the site will be prepared and the principal buildings 
erected at a cost of about ,000. The road has some 800 loco- 
motives, and these are now cared for at various divisional works ; 
but by concentrating all the heavy repair work at Sayre, this can 
be done more economically and expeditiously, leaving the local 
shops to handle light repairs. The first buildings will be a loco- 
motive repair shop, 366ft. by 750ft.; blacksmith shop, 103ft. by 
363ft.; store house, 103ft. by 363ft.; and a power house, The 
carriage and wagon shops will come later. The locomotive shop 
will have anerecting department with 48 pits, this department being 
in two sections, 60ft. by 627ft.; between these sections will be the 
machine shop department, 156ft. by 627ft., and at the end of the 
building will be the boiler shop, 120ft. by 366ft. The machine 
shop will have a central bay 36ft. wide, and two side bays 60ft. 
wide. Over the central bay will bea gallery for lockers, lavatories, 
heating and ventilating plant, &c. Under the gallery will be the 
tool room, small machinery and bench work. Between each 
erecting shop and the machine shopisa space 42ft. wide, for storing 
material and dismantled parts. Here also are the lye vats, tube 
rattler, tire shrinkers, &c. The erecting shop has the pits trans- 
verse to the length of the shop, and it is served by overhead 
travelling cranes with power and headway enough to carry one 
engine over others standing on the floo-. ‘he main cranes will be 
of 120 tons capacity. Under them will be 15-ton travelling cranes. 
The buildings will be of steel skeleton frame construction, with 
brick side walls and concrete roof covering. 
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ELECTRIC TRACTION ON THE NORTH- 
EASTERN RAILWAY. 


As has already been announced in these columns, the 
North-Eastern Railway, finding that the competition of the 
electric trams in some of the districts round Newcastle has 
seriously affected the receipts from its lines in these localities, 
decided some little while ago to convert these lines for electric 
traction. We are now ina position to give a detailed account 
of the extent of the scheme of electrification, and of the 


to Newcastle vid Wallsend, Tynemouth, and Gosforth. The 
length of this is some twenty-one miles. Then there are the 
lines from Byker Junction to Percy Main vid the Riverside 
line, eight miles; Heaton and Benton, three miles ; Gosforth 
and Ponteland, seven miles; and the Quayside branch, three- 
quarters of a mile. As far as the present proposals are con- 
cerned, it would appear that the company has decided only to 
work its passanger traffic electrically. All goods and mineral 
trains, with the exception only of those on the Quayside 





branch, will still be drawn by steam locomotives. 





Ponteland 
a 


\ Callerton 


\ 
\Qrataingion 
¥ 


X\ 
... Kenton 
Sn@--=-=-e. m.._Coxlodge 
Fawdo" eR 
Scosforth 


KENTON 


{ 
— 


NEWCASTLE-upon-TYNE } 
Heatone 


aneet 

a ‘Byker 

Manorsp“*e, ‘d 
—S A 


NS 2. - 
live Central P34 
= “f 
~ ree 


GAFESHEAD 





/ Wal 
/ 


a 
#WaikerGa 


EARSDON © 
a 


Monk 


o ~. ~ 
writiey®% = 
ao” Backworth c ; 
\ 


\ = 
TYNEMOUTH ¥ 
North Shield : 


a 
— 
- = 

eo £ 
— = 
Howdon __.=:7* Percy Maifr 
Point Plea — iff ngton Sy 
Milling 
\sendeges - Quays 
oon se a = 


use. A new type of fish-plate has therefore been constructed 
and made for the portions being electrified, those removed 
being utilised in parts of the railway company’s system. The 
bonds for both the collector rail and the running rails are 
shown in Fig. 4, 

Direct current at 600 volts wil] be suppl 
rail from five sub-stations. These will ts situated at Pandon 
Dene, Wallsend, Cullercoats, Benton, and Kenton. These 
stations will all be exactly alike, and be constructed in accord. 
ance with the design shown in Fig. 5. In all, fourteen 800. 
kilowatt rotary converters—representing a total of 11,200 
kilowatts, or, say, some 15,000 horse-power—will be dis. 
tributed among the various sub-stations so as best to deal 
with the load. The sub-station which will contain tke 
largest number of converters and which will, it is calculated, 
be called upon for the highest output, will be that at Pandon 
Dene. Here there will be four 800-kilowatt converters. The 
whole of the fourteen converters have been designed with 
the object of permitting them to work at a 100 percent. over- 
load for ten minutes without serious sparking. They areeven 
expected to withstand a momentary overload of 200 per cent. 

We may here mention that, at present at all events, it is 
not the intention of the railway company to generate its own 
electricity, but to purchase it from the Newcastle-on-Tyne 
Electric Supply Company, Limited. A portion of this 
current will be sent out from the existing Neptune Bank 
Station of this company, which we described at some length 
in our issues of September 13th and 20th, 1901. This station 
is, however, very nearly loaded to its fullest capacity, and 
the supply company is, in consequence, erecting another 
and larger station at Carville, about half a mile further down 
the River, at the point shown in Fig. 1, and it is from 


ied to the collector 
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Fiz. 1—-MAP OF NEWCASTLE-ON-TYNE AND DISTRICT 


manner in which it will be carried out. In the plan map, 
Fig. 1, will be seen the lines which it is Reet to equip 
electrically, and also the positions of the generating and sub- 
stations ; the lines by dots and dashes, the sub-stations by 
black dots. 

The city of Newcastle is situated some eight miles from the 
mouth of the Tyne. The intervening districts on both banks 
of the river are densely populated, and contain an almost 
continuous succession of shipbuilding yards, engineering and 
other works. To the north of the mouth of the river lie 
Tynemouth and Whitley Bay, which are residential districts, 


Load Gauge 


| The method of collection of the electric current will be by 
| means of a single conductor rail, placed on the six-foot way 
at a uniform distance of 3ft. 11jin. from the centre of the 
track. It will be carried on insulators, composed of recon- 


steel, rolled to a Vignoles section, and weighing 80 lb. per 
| yard. The third rail and its insulator are shown in Figs. 2 and 
3. The return will be through the running rails, these being 
carefully bonded and cross-connected. The collector rail 
even where there are two sets of metals, will normally be 
placed in the six-foot way, but where junctions or other 





structed granite, and will consist of special high conductivity | 


this station that the bulk of the current for the railway will 
| be eventually supplied. The generating plant at Carville 
| will consist of steam turbo-generators, each rated at 3500 
| kilowatts, and capable of delivering 5000 kilowatts fcr 
'two hours. These are being supplied by Messrs. C. A. 
| Parsons and Co. In this station, as the space occupied 
| by the generators is small as compared with that taken 
|up by the boilers, the usual arrangement of placing 
the boiler-house parallel with the engine-room has been 
abandoned, and, instead, each turbine unit will have a 
separate range of boilers running at right angles to the 
engine-room. Each two ranges of boilers will be combined 
into one centrally-fired boiler-house, and will be provided 
with independent flues, economisers, induced draught fans, 
| and ashort iron chimney. The complete boiler-house equip- 
| ment is being supplied by Messrs. Babcock and Wilcox. By 
| employing the arrangement just described a short and simple 
| steam-pipe system is secured, and it is possible to increase 
| the size of the generator unit without affecting the scheme 
| of the station or interfering in any way with the plant already 
installed. The station can be 
extended in eitherdirection. The 
turbine sets will be supplied with 
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Fig. 2—THIRD AND RUNNING RAILS 


in addition to being the favourite holiday resorts for the whole 
of Northumberland. Between Newcastle and the sea there 
is, therefore, a large traffic the whole year round, and this is 
swelled to enormous proportions during the holiday seasons. 
The lines which are now being electrically equipped are at 
present being operated by ordinary steam locomotives, with 
the exception of the line from Gosforth to Ponteland, which 
is now under construction. The Quayside branch line, which 
is used for goods traffic only, is also being equipped for 
electrical working. On this line, which is for the most part 
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Fig. 3—THIRD RAIL INSULATOR 


in tunnel and on a heavy gradient, the ventilation question 
has given considerable trouble. It is for this reason that the 
North-Eastern Company has decided to work this portion also 
electrically. The ventilation difficulty, when using steam 
locomotives, has, we may mention, been so great that it has 
not been possible hitherto to work this line to its fullest 
carrying capacity. 

The whole scheme of electrification involves the conversion 
of some 39 or 40 miles of single, double, and four-line track, 
on which there are numerous junctions, cross-overs, and other 
special track work. There are several distinct divisions which 
are being electrified. Thus there is the line from Newcastle 





steam at a pressure of 200 Ib. on 
the square inch, and superheated 
to the extent of 150 deg. Fah. A 
condenser will be placed directly 
under each turbine, so as to secure 
the highest possible vacuum. 
The alternators will be of the 





rotating field type with direct 
coupled exciters, and will generate 
three-phase current at a pressure 
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of 6000 volts, and a periodicity of 
40 per second. 

Reverting now to the sub- 
stations, each rotary converter 
will have coupled to it a small 
induction motor fed by a special 
transformer. The rotary convert- 
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which will be used for the traffic will have four collecting | 
shoes, two on each side, at either end. 

It is not proposed to protect the collector rail by any 
covering, saving at level crossings, stations, &c., where 
creasoted boards will be bolted against distance pieces on 
either side of the rail. However, holes will be punched in all | 
the collector rails, so that similar protecting boards may be | 
fixed at any points where they may be found to be desirable. | 


Sectional Elevation. 
“Tre Excucer” 


Although it has been decided that for the present, at all 
events, the Board of Trade regulations will be fulfilled by 
bonding and cross-connecting the rails to form the return, 
yet, should it at any future time become necessary to install 
a separate return, this can readily be brought about by 
putting it between the running rails. This, however, will 
only be required in the event of a great extension of traffic 
on these lines. The standard fish-plates of the North-Eastern 








Railway rene aay Sie Hg not of such a shape as to admit of the 
use of protected bonds, which it was considered essential to 


-----», Outline of fishplate 


Fig. 4-RUNNING RAIL AND COLLECTOR RAIL BONDS 


T 
Section! ar A.B. ers, which will produce continuous 
current at 600 volts, will be 
started up by means of these 
motors, and run by them till they 


reach the synchronous speed, 


obstructions are met with in the six-foot way, the rail can be | when they will be switched on to the high-tension bus 
transferred to the outside of the rails if it is found desirable. | bars in the usual way. W tc 
In order to make this possible, each of the motor bogie cars| the arrangement of cables and leads inside the sub- 


With a view to simplifying 


stations, the high-tension switches have been placed along 
one side of each building, and the low-tension switchboard on 
the opposite side. Only the positive lead will be taken tothe 
low-tension switchboard, the negative bus bar running near the 
floor behind the switchboard, and the equalising switches being 
mounted close to the rotaries. The high-tension switches 
will be of the oil type, the feeder switches being provided with 
an automatic reverse current release, and the converter 
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Fig. 5—DESIGN OF SUB-STATIONS 


switches with an overload time limit release, all being 
operated electrically by low-tension continuous current, for 
which a small battery is provided in each sub-station. The 
sub-stations are designed so as to facilitate extension in either 
direction, and the ends will be temporarily made of galvanised 
iron arranged for each removal. Current at 5500 volts, 
three-phase, will be delivered to the sub-stations through 
three-core, paper-insulated, lead-covered cables laid solid in 
wooden troughs along the railways. Cables will also be laid 
for the lighting of all the railway stations on these lines, but 
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the exact manner of doing this is not yet decided upon. 
The new rolling stock will comprise motor and trailer | 
coaches, the bodies of which will be built by the railway com- 
pany at its York Works, from the designs of Mr. Wilson 
Worsdell, the chief mechanical engineer. They will be of | 
the open-corridor type, lighted and heated by electricity. | 
Each coach will be carried on two four-wheeled bogie trucks, | 
made by the Brush Electrical Engineering Company to Mr. | 


PROPOSED NEW ELECTRIC TRAMWAYS IN 
LONDON. 


Ir is obvious that at the present rate of progress in the 
matter of introducing electric tramways in London none of 
the present generation will live to see fulfilled the wish and 
belief expressed by a very prominent member of the London 


| road vid Westminster Bridge and Victoria Embankment and 
| along a portion of the subway already authorised; (3) from the 
Hop Exchange in Southwark-street vid Southwark-street, 
Stamford-street and York-road, and across Westminster 
Bridge-road to the line authorised in Lambeth Palace-road ; 
(4) from the terminus in Waterloo-road to a point opposite the 
York Hotel in that road; (5) Goose Green, Camberwell, vid 
East Dulwich-road and Peckham Rye to the junction of 


Worsdell’s specification. Each motor coach will be equipped | County Council to the effect that the metropolis needs 1000 Hall-road and Stuart-road, Peckham ; (6) from the terminus 


with two British Thomson-Houston G.E. 66 motors, each | 
rated at 150 horse-power, both motors being carried on one 
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miles of tramways for the purpose of adequately dealing with 
the transport problem. If any such need exists, which is 












Cilla 











RSS 
m 


S 
SS 
Ze LPL 





Wf 


MMU 








[a 
oy 









———— 













Swans 


g. 6-150 .HORSE-POWER TRACTION MOTOR 


bogie truck. A section through one of these motors is given 
in Fig. 6. 

The central station at Newcastle is a terminal station so 
far as the lines to be electrically operated are concerned, the 
trains at present having to be taken in by one locomotive, 
and out over the same lines by another locomotive. It was 
from the first decided that when conversion to electrical 
working took place, the multiple unit system of control 
should be adopted. The unit train will be composed of two | 
motor coaches, with one trailer coach between them, this 
being strengthened when necessary by the addition of another 
unit train. The motor coaches are to have driver’s compart- 
ments at one end only, but a master controller will be fitted 
in the vestibule at the other end, so that the coach may be 
driven from this end if necessary. Beneath each motor | 
coach will be fitted the operating switches connected 
to a nine-wire multiple cable running from end to end of 
each coach, and provided at each end with coupling devices. 
The trailing coaches will also be fitted with the multiple 
cable and couplings. The governing will be brought about | 
by means of the Sprague-Thomson-Houston system of | 
multiple control, which it will be unnecessary to describe at | 
length, as our readers are already familiar with it. It is | 
sufficient to say that by means of the master controllers it | 
is possible to drive the train from either end of any coach | 
composing it. The trains will be fitted with the Westing- 
house air brake, motor-driven compressors being provided for | 
this purpose. 

It has been considered desirable to make provision for two 
classes of passengers—first and third—as well as accommo- 
dation for passengers’ luggage. Otherwise there is con- 
siderabie resemblance between these trains and those running 
in the tube railways in London. A unit North-Eastern 
electric train will consist, as already explained, of three 
coaches. The first will contain a luggage compartment, the 
remainder being taken up with accommodation for forty-eight 
first-class passengers. The trailer coach will hold seventy 
third-class passengers, and then there will be the second 
motor coach, which will seat sixty-eight third-class passen- 
gers. A unit train, therefore, will carry a total of one hun- | 
dred and eight-six passengers—forty-eight first and one 
hundred and thirty-eight third class. The coaches are all | 
55ft. over headstocks—there being a further overhang of Qin. | 
at each end—and 40ft. from centre to centre of bogies. The 
wheels are 3ft. diameter on the tread, and the wheel base | 
is 7ft. 

As has already been said, each motor car will be provided 
with four contact shoes, one at each side of each bogie truck, | 
and all these shoes are joined together, so that there is no | 
chance of the supply of current being lost at places where 
breaks in the collector rail must necessarily occur. The 
ordinary stopping train will take about twenty-three minutes 
for the journey from Newcastle to Tynemouth, the average | 
speed being about 22 miles per hour, including stops. Quick | 
trains running through without stop are to do the distance | 
in fifteen minutes. There are to be two 50-ton electric | 
locomotives for the Quayside branch, and these will be 
equipped in the same way as the motor coaches, with multiple 
unit controller, Westinghouse air brakes, &c. Each loco- | 
motive is to be capable of starting with and hauling a train | 
weighing 150 tons up a gradient of 1 in 27, at a speed of 
nine to ten miles an hour. 

The North-Eastern Railway Company has placed the 
following main contracts in connection with this work :—For 
the electrical equipment of the rolling stock and the per- 
manent way, the British Thomson-Houston Company, 
Limited; the complete equipment of the sub-stations, the 
British Westinghouse and Manufacturing Company, Limited ; 
and the three-phase high-tension telephone and pilot cables, 
&c., Messrs. Siemens Bros. and Company, Limited. 

We understand that the North-Eastern Railway officials 
more particularly connected with the scheme are Mr. G. S. 
Gibb, the general manager; Mr. Charles Harrison, the 
engineer ; and Mr. Wilson Worsdell, the chief mechanical 
engineer. The consulting engineers who are responsible 
for both the companies’ works are the firm of Charles H. 
Merz, of Victoria-street, Westminster. 








very much to be doubted, it is to be hoped the lines will be 
gradually constructed underground in the form of shallow 


tramways or deep-level tube railways, so as to relieve, and | 


not enhance, the congestion on the surface of the streets. In 
the meantime, it is to be noted that, notwithstanding the 
comparatively slight development that is taking place in 
regard to surface tramways, the Highways Committee of the 
London County Council have come forward with a scheme of 
proposed extensions which are to form the subject of a Bill to 
be introduced in the next session of Parliament. The project 
comprises the construction of new tramways of a total length 


| of 294 miles, and the doubling and reconstruction of existing 


lines of a total length of 33 miles, at a cost of £1,580,325, in- 
cluding the paving of the tracks, the provision of cars and 
carsheds, and other works in connection with the tramways. 


This expenditure is exclusive of the cost of street improve- | 


ments incidental to the scheme, and which is estimated to 
amount to £722,230, thus making the total gross outlay reach 
£2,302,555. Itis proposed, with two exceptions, to construct 
the new tramways on the underground conduitsystem. The 
exceptions, which are suggested as overhead trolley lines, 
relate to tramways from (1) Beresford-square, Woolwich, to 
the county boundary at Knee Hill, near Abbey-road Railway 


at Greenwich, along Blackwall-lane and the Blackwall Tunnel 
| to the tramways in East India Dock-road; (7) Shepherd’s 
Bush-road vid Netherwood-road, Westwick Gardens, Rich- 
mond-road, Uxbridge-road, High-street, Notting-hill, and 
Bayswater-road to a point near to the Marble Arch; (8) 
Edgware-road, near the Marble Arch, to the county boundary 
at Cricklewood ; (9) Battersea Park-road vid Battersea Bridge- 
road, Battersea Bridge, and Beaufort-street to a point in 
that thoroughfare near King’s-road, Chelsea; (10) the south 
side of Clapham Common, vid Clapham Common, Battersea 
Rise, and Wandsworth Common to East-hill; (11) High- 
street, Streatham, via Streatham-high-road to the county 
boundary; (12) Tooting High-street to the new county 
boundary; (13) Lordship-lane and London-road to Dart- 
mouth-road, Forest Hill; (14) Lewisham High-road vid 
Malpas-road, Brockley-rise and road, Stanstead-road and 
Sunderland-road to Park-road, Forest Hill; (15) New Cross- 
road vid Lewisham High-road, Loampit-hill and vale, and 
Lee-road to Lee Green; (16) Deptford tramways vid Black- 
heath-road and hill, and Shooter’s Hill-road to the Herbert 
Hospital ; (17) doubling and reconstruction of the Woolwich 
and South-East London tramways from Beresford-square, 
Woolwich, vid Plumstead-road to the terminus in High- 
street, Plumstead, and construction of new lines thence to 
the county boundary at Knee-hill; (18) doubling and recon- 
struction of the present lines from London-street, Green- 
wich, vid South-street, Lewisham-road, and High-street, to 
Rushey Green terminus. 

It should be mentioned that the sum of £1,580,325 already 
referred to as the estimated cost of the new tramways does 
not include any expenditure on generating stations, sub- 
stations, and other expenses connected with the supply of 
power. Most of the tramway proposals are revivals of 
former schemes which were abandoned on account of the 
refusal of the borough councils to sanction the tramways, or, 
in some cases, to contribute towards the cost of the street 
improvements in connection with the tramways. Apart from 
the modifications which have been made in certain of the old 
schemes, the only new proposals on the present occasion are 
the four given as Nos. 12, 14, 17, and18, which only repre- 
sent a gross expenditure of £564,600. As faras the estimated 
expenditure of £722,230o0n the widening of streets is concerned, 
it is proposed to apportion the cost in every case into thirds 
to be borne equally by the borough councils, the tramways 
account, and the improvements account of the Cousty 
Council. It is probable that this insistance by the County 
Council of the payment of a contribution by the borough 
councils to the extent of one-third of the coat of street 
improvements will, as in the past, cause some of the above- 
mentioned proposals to be abandoned. The borough councils 
contend, generally speaking, that the roads only require to 
be widened for the accommodation of the tramways, and that, 

| therefore, they should not be called upon to provide a portion 
| of the money for the improvements. As the County Council 
| holds a contrary opinion, the deadlock of the past will be 
continued until a change of policy is made by the one party 
or the other. 








ONE LEGGED ELECTRIC CRANE. 


In the electrical works of the Société Aisacienne de Con- 
structions Mécaniques, at Belfort, which we shall describe 








SIX-TON TRAVELLING ELECTRIC JIB CRANE 


Station, and (2) through the Blackwall Tunnel, where the 
laying of the conduit system would be impracticable. 
The new tramway scheme comprises the following lines :— 
(1) From the tramway terminus at Hampstead-road, across 
uston-road and along Tottenham-court-road to a point near 
Oxford-street ; (2) from the terminus in Westminster Bridge- 


fully in a future issue, there are some interesting electrically- 
| worked cranes. These are of 6 tons capacity, and are termed 
| on the Continent ‘‘velocipedes.’’ On page 82 we give detail 
drawings, and herewith a perspective view of one of these 
cranes. The lifting motor is of 5 horse-power, running at 
300 revolutions per minute. The first shaft revolves at 60, 
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the second at 12, and the drum at four revolutions per 
minute, The lifting speed is about 8ft. 3in. per minute. 
For travelling there are two electro-motors working in 
parallel, each of 24 horse-power, rurning at 300 revolutions. 
The first shaft makes 45} revolutions, and the riding wheels, 
of 600 mm. diameter, 13 revolutions per minute; the lineal 
speed being about 80ft. per minute. The wheels or runners 
are driven through cog-wheels concentric and solid with the 
wheels, and the teeth of which mesh with a pinion keyed to 
the axis of a large gear wheel, the toothed periphery of which 
is, in turn, geared with the small pinion on the motor shaft. 





progress being marked by the demolition of the supports and 
steps of the station footbridge and by the destruction of the 
smokestack and steam dome of the engine itself. Several 
boiler tubes also burst, and the escaping steam added to the 
sufferings of those lying injured near to the engine. The 
carriages composing the train ran off the line to the left on 
the outside of the curve, and the first two were reduced toa 
complete wreck, after travelling about 40 yards from the 
point of derailment. The remaining carriages composing the 
train were less seriously damaged, and the last of these was 
still standing on the rails after the accident. The greater 





BREAKDOWN GANG AT WORK 


The jib, of channel iron, is stayed with trusses to a built-up | 
pillar pivoting on the runner carriage, the winding motor, | 
with the counterweight, being carried by a trussed beam in 
the rear. The jib’s useful radius is 15ft., and the hook’s | 
greatest height from the floor is 14ft. 6in. The roller at the | 
top of the crane is guided between two + girders placed hori- 
zontally and bolted to inverted joist brackets. Starting and 
regulation of the motor’s speed are effected by means of two 


of the crane, which is provided with a braking attachment 
permitting the immediate stoppage of the up or down move- 
ment of the hook in any position. | 


| 


controllers similar to those of tramcars, fitted to the carriage | 








THE LIVERPOOL RAILWAY DISASTER. 


Tue accident to an express train, which occurred at 
Waterloo Station, near Liverpoo!, on Wednesday afternoon, | 
July 15th, was not only one of the most disastrous that has 
yet happened on the Lancashire and Yorkshire Company’s | 
system, but was one which has eerved to break the long period | 
of freedom from serious accident that up tc this date had | 
characterised the running on the Liverpool and Southport 
branch of the Lancashire and Yorkshire Railway. The | 
immediate results of the accident were the loss of six lives, 
and injuries more or less serious to between forty and fifty 
persons ; the complete wreck of an engine, and great destruc- 
tion of rolling stock; and damages to the station and per- 
manent way, which had only been partially repaired, at the | 
end of forty-eight hours. 

The portion of the line where the train was derailed on 
July 15th is about 50 yards on the Liverpool side of 
Waterloo Station, and is the latter part of a fairly sharp 
S curve, which lies in a deep cutting, and carries the line up 
to the station platform. The latter is of the island type, | 
and is approached at the south, or Liverpool end, by a foot- 
bridge, which was badly damaged by the engine after its | 
derailment. There are no points on this portion of the line 
or curve, and certain daily papers are in error in think- 
ing the accident can be.attributed to the usual newspaper | 
cause—defective points. 

The line between Liverpool and Southport has for the last 
six months been the scene of operations intended to prepare 
it for electrification, and the S curve, where the accident 
occurred, has especially received attention. 

Drainage work has been carried out that may have tem- 
porarily disturbed the solidity of the ballast and permanent | 
way, and changes of the curve and of the elevation of the 
outer rail, which may possibly have been contributory causes 
to the disaster, are reported to have been made. There is no 
guard-rail at this portion of the line. 

The following are details of the accident:—The train 
leaving Liverpool at 4.30 p.m. daily is an express, which is 
timed to reach Birkdale—its first stop—in twenty minutes. 
The distance is 174 miles, and the speed at portions of the 
journey must therefore equal 60 miles an hour. On 
Wednesday, July 15th, the train was made up of six 
coaches, contained a large number of first, second, 
and third - class passengers, and was drawn by a tank 
engine of the Lancashire and Yorkshire Railway Com- 
pany’s standard passenger type. The train is reported by 
an eye witness to have passed through Seaforth Station, 
which precedes Waterloo on the Southport line, at an 
unusually rapid speed, and on reaching the locality of the 
derailment the engine appears to have jumped the rails on 
the inside of the curve, and then to have been twisted round 
in some inexplicable manner. The momentum still retained, 
however, served to carry it up the incline at the end of the 
platform and a distance of about 12 yards on the latter, its 











number of those killed and injured were in the first two 
carriages of the train, and as one who inspected the wrecked 
train within half anhour of the accident, the writer is 
surprised that any travelling in either of these carriages 
escaped with their lives. 

The following account by an eye-witness of the disaster, 
Mr. T. G. Bark, is interesting ; it throws some light upon the 
position in which the engine was found :—‘ I was sitting at 
my desk close to a window which overlooks the railway, and 
was writing. I happened to look up fora moment as the 4.30 
express from Liverpool was going past. Almost at the 
moment the train reached the bridge at the Liverpool side of 
Waterloo Station, where, by the way, there is a considerable 
curve, the engine gave a curious kind of jump, which I 


suppose now must have been caused by it leaving the metals | 
The funnel of the engine, if not also the top | 


in some way. 





in the following extract from the Waterloo Herald of July 
18th :—‘' The engine jumped the rail at the curve, some fifty 
yards on the Liverpool side of the station footbridge, and 
pursued a course parallel with the rail. On its way it 
ploughed through the ballast, of which there is here a wide 
stretch between the up and down lines, narrowly shaved the 
now disused signal-box, doing it permanent injury in pass- 
ing, then mounted the incline of the platform, carrying away 
the pillars and steps of the footbridge. Then the most 
curious part of the whole affair occurred. While the many 
breaks on the engine’s progress, or the actual shutting off of 
steam, if that were done, caused it to slow down at this 
stage, the carriages, which appear to have kept the rails to 
some extent, had lost little of their momentum. The 
couplings had not become detached, and consequently when 
the engine stopped, the carriages, running parallel with it, ran 
on ahead and dragged the rear end of the engine completely 
round. The work of slewing round the engine was quite 
sufficient to exhaust the momentum of the front carriage, 
and the others following on led to the destruction and loss of 
life that followed.” The only difficulty to acceptance of this 
theory of the reversal of the engine’s position is that it would 
demand couplings of extraordinary strength and pliability. 

The inquest on those killed by the accident was opened on 
July 16th, but after formal evidence of identification had 
been taken, the inquiry was adjourned to August 4th, when 
it is hoped that the engine driver of the wrecked train may 
have recovered from the effects of the accident sufficiently 
to attend and give evidence. The stoker was killed, having 
lived only a few minutes after removal from the debris. 

Some interesting facts bearing on the accident will pro- 
bably, however, be brought to light at the adjourned inquiry. 

The engravings showing two views of the wrecked train, and 
of the bridge after the accident, are from photographs by 
Mr. Ellis Empson, photographer, of Waterloo. 








LAMBETH BRIDGE. 


Tue London County Council propose to rebuild Lambeth 
Bridge. The existing structure was built in 1861 and was 
strengthened in 1887, It is still said to be of inadequate 
strength, and to be used under restrictive conditions. Having 
regard to the increasing traffic, the Council considers tho 
building of a broader and more substantial bridge is impera- 
tive. The estimated expenditure for a bridge 60ft. wide is 
altogether £872,000, which amount is made up as follows ;— 


x 
850.000 
£0 000 


NODE 5° Shs. “ahaa den 0k. eek ek oe 
Embankment wall and paving on wharf are. .. 
Subway to Hydraulic Power Company's works 
Pe ch is) ac den ae, OE SY as ok 
Design and supervision 

Contingencies ae 


£462,000 


Acquisition of property (gros+) . 410,000 


£872,000 

It will be observed that ‘acquisition of property '’ very 
nearly accounts for half the total cost. The bridge is to be 
of steel, with a maximum gradient of 1 in 30. The gradients 
on the existing bridge are from 1 in 19 to 1 in 22 on the 
north, and from 1 in 20 to 1 in 23 on the south. A masonry 
bridge could not be built with a less gradient than 1 in 25. 
A steel bridge permits of a gradient of 1 in 30, and better 
navigation facilities during its construction. The Thames 
Conservancy Board, when applied to on the subject, stated 
that a condition they must impose would be ‘‘ that the head- 
way of the openings of the temporary works in the two side 
arches adjacent to the centre arch should not be less than 
15ft. above Trinity high-water mark.’’ This condition, in 





Shia. CETHE WRECKED TRAIN 


of the boiler casings, caught the bridge, and simply wrecked | 


it. So great was the impact of the train dashing at express 
speed, that when the funnel caught the engine body seemed 
to continue its way, the result being that it turned right 
round, and headed as though going to Liverpool, mounting 
the platform with the rebound. It fell over to the left, and 
the carriages went over to the right, one of them being 
practically smashed into matchwood.” 

The more probable explanation of the extraordinary | 
position in which the engine came to rest, is, however, given | 


the opinion of the engineer to the Council, precluded the 
construction of a granite or masonry bridge with reasonable 
gradients. The temporary bridge which now takes the traffic 
of Vauxhall Bridge would have to take that of Lambeth 
Bridge during its reconstruction. As this temporary bridge 
is, without doubt, an obstruction to navigation, not to 
mention an eyesore, the Bridges Committee have urged the 
Council to apply during next session for powers to reconstruct 
Lambeth Bridge, and to commence the work as soon ag 
possible, 
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RAILWAY MATTERS. 


Tue total numberof servants employed on the rail- 
ways of the United States at the close of last year was 1,189,315, 
an increase for the year of 118,146, 


Tue rolling stock of the Swedish State Railways con- 
sists of 680 locomotives, 15,749 goods wagons, and 1345 passenger 
and engers’ luggage wagons. During last year 55 locomotives 
were built in Sweden, 


Tue directors of the Midland Great Western Railway 
of Ireland recommend a dividend of 34 per cent. per annum on the 
consolidated stock for the half-year ended June 30th, carrying 
forward about £4500, This compares with 3 per cent. and a carry 
forward of £3013. 

Swepisu railways are in a state of considerable 
development. The gross income of the State lines in 1902 was 
£2,570,694, and in 1901 £2,501,826, showing an increase of £68,868, 
There were 2600 miles of State lines, and 5030 miles of private 
lines open for traffic. 


Tue directors of the London, Tilbury, and Southend 
Railway recommend a dividend on the ordinary stock for the past 
half-year of £4 per cent. per annum, carrying forward £8092, 
The dividend for the corresponding period of 1902 was at the same 
rate, and £11,027 was carried over. 


A system of posting and collecting letters by electric 
trams is being adopted on an extensive scale in Sydney, New 
South Wales. ‘The scheme includes the erection of a small 
clearance office at one of the important termini, and lettors 
as they are cleared will be sent off by messengers to the General 
Post-office. 

We understand that the South Lancashire Electric 
Tramways Company is about to extend its system by laying lines 
from Four Lane Ends, near Bolton, to Swinton, joining the Man- 
chester and Salford section. When this is completed it will be 
possibile to travel from Manchester to Liverpool, a distance of over 
40 miles, by electric car, 


Tue accounts of the Great Eastern Railway for the 
past half-year show a balance sufficient, after providing for rents, 
interest, and dividends on all the guaranteed and preference stocks, 
for the payment of a dividend on the ordinary stock at the rate of 
1} per cent. per annum, carrying forward a balance of about 
£16,000. A year ago the dividend was 1} per cent. with £11,844 
forward, 

Fuuty 87,450 of the 41,300 Jocomotives in the United 
States still retain the oil lamp and ordinary planished reflector for 
headlights. About 3200 have electric headlights, using the 
ordinary refi , and g ting electricity with small steam 
motors of the reciprocating or turbine type. There are some 1650 
acetylene generators now in use for generating gas for locomotive 
headlights. 

Tue board of directors of the Metropolitan District 
Railway have decided that there shall be no interval in the train 
service on Sundays, between 11 a.m. and 1 p.m., and on and from 
Sunday, the 26th inst., between those times a frequent service of 
trains will be established. Thus from the time the trains com- 
mence running on Sunday mornings there will be a continuous 
service throughout the day. 


Tue total single-track railway mileage of the United 
States is 202,472 miles, an increase for the year of 5234 miles, 
which is greater than that for any other year since 1890. For the 
service of the 2037 railway corporations included in this estimate, 
41,228 locomotives were required. The total number of cars of 
all classes in use at the close of the year was 1,640,220, an increase 
of over 89,000 over the previous year. Of this total number, 
36,991 were passenger cars, 1,546,132 freight cars, and 57,097 were 
devoted to the direct service of the railways. 


Reptyinc to Mr. Weir in the House of Commons, 
Lord Cranborne, a few days ago, said that according to a contract 
concluded on December Bist fact between his Majesty’s Govern- 
ment and the Shiré Highlands yy | Nyasaland Company, 
Limited, the line between Chiromo and Blantyre is to be com- 
menced with reasonable despatch and completed within five years 
from the above date. It is understood that materials for construc- 
tion have already reached the Protectorate, The length of line 
between Chiromo and Blantyre is about 80 miles. 


Tue National Zeitung learns that the construction of 
the Otavi Railway in German South-West Africa is now assured. 
The projected railway will not be built through Portuguese 
territory, but it will be taken to Otavi without forming any con- 
nection with the Swakopmund and Windhoek Railway. The 
South-West Africa Company, which wished to build the line in 
question, has transferred all its rights without any compensation 
to the purely German Otavi Company, which is under the control 
of the German Chancellor. The estimated cost of the new line of 
railway amounts to £1,000,000, 


WeE learn that a new design of high-speed passenger 
locomotive is about to be built by a firm of locomotive builders at 
Cassell, Germany, from designs by Herr Wittfeld, consulting 
engineer to the Prussian Department of Railways. The loco- 
motive will have two hg of driving wheels and four-wheel 
leading and trailing trucks. The driving axles have inside cranks 
driven by an inside high-pressure cylinder and outside cranks 
driven by low-pressure cylinders on each side. The inside crank 
is set at 90 deg. to the outside cranks. The boiler has 2766 square 
feet of heating surface, and high speeds are anticipated. 


Tne locomotive shops of the Chicago, Milwaukee and 
St. Paul Railway, at West Milwaukee, Wis., are to be enlarged 
and extended. These are the main shops of the entire system, 
and freight cars have been built at the car shops for some years. 
It is proposed to establish locomotive shops with a capacity for 
building seventy-five new engines annually. A new power plant 
will supply steam power and ane, also compressed air, and 
electric current for light and power, all machinery being operated 
by electricity, except that steam pumps will supply hydraulic 
power for the riveters. The erecting shop will be extended, and 
will have twenty-five pits, 


Inthe Canadian House of Commons, on 16th inst., Sir 
Wilfrid Laurier announced the retirement of Mr, Blair, Minister of 
Railways, from the Cabinet, on account of differences of opinion 
with his colleagues on the Trans-Continental Railway question. 
Mr, Blair said he opposed building a railway from Quebec to Monc- 
ton, which would run parallel to and would ag the present 
Government railway to the maritime provinces. He objected to 
the Government’s constructing a railway from Quebec to Winnipeg 
without proper surveys. He favoured the construction and work- 
ing of a railway across the continent entirely by the Government, 
and opposed the proposal to lease any Government line to one 
company. 

A comiTTgE of the United States Master Car Builders 
bas issued a report on tests of brake shoes which it has carried 
out at Purdue University. Three of these shoes tested for the 
Michigan Central were cast iron shoes without inserts, The fourth 
was a Walsh shoe which had pear-shaped inserts of hard metal in 
a body of soft cast iron. The plain cast iron shoes developed a 
coefficient of friction below the requirements of the standard 
specifications, with a rise of the coefficient at the end of the stop, 
in excess of the limits allowed, The insert shoe had a coefficient 
of friction in excess of the specification and a rise of coefficient at 
the end of the stop within the limit for cast iron wheel, but 
exceeding the limit for the steel-tired wheel. 








NOTES AND MEMORANDA. 


To the end of May last, no less than 733,204 tons of 
foreign iron ore had this year been imported into France, as 
compare with only 640 029 tons in the corresponding period of 
last year. There has 1 «been an increase in the exportation of 
French iron ore, from 117,808 tons in the first five months of 1902 
5 iia to 275,167 tons in the five months ending with May 
ast. 

A “STRAIGHT-LINE” engine, used in a works in 
Syracuse, N.Y., recently completed a continuous run of 22 
months, during which period it had not once been stopped. Its 
speed was 250 revolutions per minute, which makes 15,000 per 
hour, 360,000 per day, nearly 11,000,000 per month, and a 
grand total for the 22 months of some 241,000,000 revolutions 
without a stop. 


THE reports received by the Meteorological-office show 
that in the twenty-six days ending last Friday morning the total 
rainfa)] in London and at Oxford and Dungeness is 0-Olin., and 
there were twenty-two days absolutely without a sprinkle of rain, 
So far as London is concerned, this is one of the longest droughts 
on record, there being only six longer in the last thirty-five years, 
and the most prolonged of all was thirty days. 


A summary of electricity supply stations recently pub- 
lished shows that of the undertakings in operation, under construc- 
tion, and for which orders have been obtained, 422 belong to local 
authorities and 158 to companies. The capital outlay per kilowatt 
taken on the average for the past eight years is much in favour of 
the corporations. In the case of alternating plant it is only £92 
against £106, and for continuous-current £89 against £120. The 
cost of production per B.T.U, is similarly in favour of the cor- 
porations. 

A report of the Berlin Electric Company, which was 
published last week, shows that the company has produced and 
roy during the last year, 102,500,000 kilowatt hours ; that is, 
6,000,000 more than in the previous year. The main portion of 
this enormous amount of electric energy was used by the electric 
tramways, which took 41,000,000 kilowatt hours. Industrial con- 
cerns come next, with a little under 25,000,000 kilowatt hours. 
Private establishments occupy the third place with 13,750,000 
kilowatt hours, mostly for lighting purposes, 


AtrHoucH the Americans import foreign motor cars 
very largely the export trade is by no means inconsiderable. 
According to a table, published recently, during the six months 
ended June, 1902, it was £116,200, but the succeeding six months 
ending December, 1902, saw a decrease, the total amounting to 
£97,720. English builders of motor cars will be surprised to learn 
from an American contemporary that one marked reason for the 
favour with which American automobiles are regarded abroad is 
their durability and adaptability to all kinds of roads. 


In an article on the “ Rainfall of June,” Symons’s 
Meteorological Journal says that London lay in the very centre of 
intensity of the mid-June deluge, and although the neighbourhood 
of Croydon had fully an inch more rain than the North of London, 
the Camden-square record represents very nearly the average 
amount for the Lower Thames Valley, and may thus be taken as 
typical of the whole of the very wet area. Rain to the depth of 
6-43in. fell on ten days, giving a fall of -64in. per rainy day, 
whereas the average fall—for forty-five years—per rainy day in 
June is only -19in, 

Tue State of New York covers about 49,000 square 
miles, and this area is made accessible to its people for transporta- 
tion purposes by 522 miles of canals, 1718 miles of street and 
electric interurban railways, 8114 miles of steam railways, and 
73,857 miles of og sin oe The relative costs of transportation at 
the present time have been stated to be as follows: 20 cents per 
ton-mile, when horse-power is used ; 4 cents by electric power ; 
¢ cent by the steam railways; 1 mill by steamship or canal. In 
order to reduce the cost of transportation by highways, it is pro- 
posed to spend £1,000,000 per year on these roads for a period of 
ten years, 

Ir a tube containing radium bromide is wrapped in 
black paper and brought within 3in. or 4in. of the eye, ina dark 
room, @ curious sensation of general illumination of the eye is 
experienced ; this occurs whether the eyelid is closed or not, says 
Mr. F. Harrison Glew, in Nature. It is difficult accurately to 
describe the sensation produced ; the eye seems filled with light. 
This effect can readily be detected en six florins are placed 
between the closed eye and the sample of radium. Probably the 
effect is due to general fluorescence of every part of the eye, for 
fluorescence seems to be a commoner property of matter than 
hitherto suspected. 


Spgakine at the annual dinner of the Society of 
Chemical Industry in Bradford last week, Sir William Ramsay 
said that the emanation given off from radium had the power at 
first to discharge an electroscope, but it gradually diminished, and 
finally, after about a month, was Icst altogether, and there was 
apparently nothing left. The result of their examination of the 
emanation was to show the whole spectrum of helium. It was 
impossible to forecast what that implied. The radium from which 
they obtained the tion might partly be supposed to retain 
helium, but there was no doubt about the production of helium 
continually from radium, 


TRANSVERSE breaking tests of plate glass furnished by 
several different makers were recently made at the Watertown 
Arsenal. From particu'ars given in the Jron Age we gather that 
the thickness of the glass varied from }in. to fin. and the span 
from Sin. to 24in, The modulus of rupture, which ranged from 
2000 lb, to 8000 Ib. per square inch, was generally greater with the 
lesser thicknesses. Of the various kinds of glass tested—rough, 
ribbed, aarp and wired—there was little difference in strength, 
except that the wired glass showed a little greater strength than 
the other kinds. The strength was also greater for the ‘‘ sand- 
wiched rolled” than for the solid rolled wire glass. The strength 
of glass set in frames was practically double that of the specimens 
tested transversely, 


Aw electrical contemporary reports an extraordinary 
case in which a continental workman was recently subjected to a 
discharge from a 5500-volt three-phase circuit for the space of five 
minutes and survived. He is said to have suffered no permanent 
injury except to his hands, which were so severely wr that 
it was considered that amputation might be necessary. The 
upper skin of the front and back of the band and of the left fore- 
arm was entirely detached from the lower skin, and was com- 
pletely charred and dried up. The under-skin looked as if it were 
cooked, and had lost all sensation. The sole of the left shoe was 
perforated and torn away in places. The unfortunate man was 
suspended for five minutes from the live wire, and bystanders 
assert that flames were seen proceeding from his hands and feet. 


Exxcrric haulage has been introduced on a part of the 
Miami and Erie Canal, and is to be extended over the entire route 
from Cincinatti to Toledo, O. Continuous-current motors have 
been in use temporarily for some time, but alternating-current 
motors are now used with great success. Power is obtained 
from the Cincinatti Edison Company and transmitted to the canal 
company’s transforming station. There it is transformed by 
synchronous motor generators from a frequency of 60 “~~ per 
second to 25, then stepped up by transformers to 33,000 volts and 
transmitted to the sub-stations, which are about 14 miles apart. 
It is there stepped down to 1100 volts for the trolley wire, from 
which the current is taken by the electric locomotive through step- 
down transformers, reducing the voltage to 200 volts, which is the 
voltage used by the locomotive. The speed of the locomotives is 
about 33 miles per hour, 








MISCELLANEA. 


A scHeMe for rendering the river Avon more navigable 
between Evesaam and Stratford is being advanced. It includes 
= construction of a weir at Lower Harvington, and a bridge over 
the river. : 


Ir is reported by the New York correspondent of the 
Standard that Mr. Hays, the president of the Grand Trank Rail- 
way, will be the new president of the Grand Trunk-Pacific Rail- 
way Company. 

Tue South African trade returns for the half-year show 
imports of the value of £8,000,000, an increase of 50 per cent.; 
and exports £5,500,000, an increase of 20 per cent. The Customs 
revenue amounts to £568,000. 


THE general administration of merchant shipping 
and of Russian commercial harbours has authorised the town 
council of St. Petersburg to buy an ice-breaker for use in the 
port of that city. This ice-breaker will cost £3850. 


THE new line of railway from Spean Bridge to Fort 
Augustus, which runs through the Great Glen alongside the 
Caledonian Cana], has been opened. The new stations are Gair- 
gh Invergarry, Aberchalder, Fort Augustus, and Fort Augustus 

er. 


A FIRE-PROTECTION water-supply system, under high 
pressure, has been recommended for Chicago by the Commission 
appointed last year to consider the matter. The Commission 
advises that the city commencs at once the gradual installation cf 
the system. 


Tue Highways Committee of the London County 
Council recommend that the Council should seek power next session 
to constrvct new tramways of a total length of about 294 miles, 
and the doubling and reconstruction of existing tramways of a total 
length of 3? miles, 


Tue Gas Committee of the Halifax Corporation have 
appointed Mr, J. Wilkinson, of the Grimesthorpe Gas and 
Chemical Works of the Sheffield Gas Company, manager of the 
Halifax Corporation Gasworks, at a salary of £500 per annum, in 
succession to Mr. Thomas Holgate, resigned. 


A coop rust preventive is made as follows :—Dissolve 
loz. camphor in 1 Ib. melted lard; remove the scum ; mix as 
much black lead with the lard and camphor as will give it an iron 
colour ; clean the machinery well ; smear with the mixture ; after 
twenty-four hours rub off ; clean and polish with soft cloth. 


Ir is satisfactory to learn that although the chain 
works in Austria-Hungary are making every effort to compete with 
British prices, and although they do their best, the Austrian Lloyd 
and other firms are yet obliged at times to obtain their chain cab!es 
from the United Kingdom on account of the reasonable price at 
which they can be bought. 


Accorp1nG to the British Vice-Consul at Pauillac, the 
experiment made in 1901 of importing Westphalian washed coal 
for the blast furnaces there did not realise ex tions. New- 
castle coal was found to be better suited than Westphalian to the 
coke ovens, consequently the danger of competition which was 
apprehended from this source has disappeared. 


Tue following recommendation of the Rivers Committee 
of the London County Council was adopted at the meeting this 
week :—‘‘ That the Council do seek for powers in the next session 
of Parliament to acquire, take over, and administer the river piers 
and landing stages on the river Thames, to construct additional 
piers, and alter the lccation of the piers from time to time, and to 
establish an efficient steamboat service on the river.” 


WE learn from the annual report of the British Consul 
at La Rochelle that the annual contract for 100,000 tons of hard 
steam coal for the State railway during 1902 has been in the bands 
of a South Wales firm ; and for 1903 the contract is renewed with 
the same firm for 80,000 tons of steam coal and enough small coal 
and coal-pitch to make 50,000 tons of briquettes, which will be 
manufactured at the new patent fuel factory at La Pallice-Rochelle, 
for delivery to the State railway during 1903. 


Tue Joule studentship, founded “to assist research, 
especially among younger men, in those branches of physical 
science more immediately connected with Joule’s work,’ will 
shortly become vacant through the termination of the tenure of 
Dr. Ulrich Behn, who was nominated by the K. Akademie der 
Wissenschaften, of Berlin, in 1901. The nomination of a student 
rests with the President and Council of the Royal Society, who will 
make their selection in October. The studentship is of the value 
of £100. 


In 1902 the total import of British coal and coke into 
Bordeaux was 916,226 tons, being 47,874 tens more than in the 
previous year, and 248,066 tons more than the average annual 
amount imported during the five years 1897-1901, which was 
668,160 tons. The increase in the imports of coal has been very 
great and very regular, being in 1902 very nearly double the 
amount imported in 1897. In 1902 there were 23,126 tons of coal 
imported into Bordeaux from the United States, Germany, and 
Belgium. 

Accorp1ncG to a Consular report from Trieste on the 
trade of Austria-Hungary, an attempt has been made to manufac- 
ture cylindrical marine boilers in that country, and the Govern- 
ment has given every encouragement to local makers ; but the 
results obtained by two Austro-Hungarian firms in making four 
large donkey boilers were not satisfactory. Main boilers for all 
vessels constructed in this district are, therefore, built in the 
United Kingdom, and sent out in pieces ready for riveting and 
fitting in place. 


Durine the fiscal year ending June 30th, the United 
States Bureau of Navigation advises that 1535 vessels, of 456,076 
gross tons, were built in the United States and officially numbered, 
compared with 1657 vessels, of 473,981 tons gross, for the previous 
aah pom. Returns of vessels under construction on July Ist, 
1903, in the United States indicate for the new fiscal year an out- 

ut below that of the year just ended. The principal decrease 
in the United States for the past year has been in steel s‘eamers 
built on the Great Lakes. 


Wuereas in Stockholm fifteen or twenty years ago 
almost all building was broken off during four to five months every 
winter, it is now the exception that such operations are hindered 
by frost more than a few days or a few weeks annually. What 
twenty years ago was considered practically impossible has now 
become everyday practice. To enable work to be carried on during 
frosty weather the bricks should be porous and perfectly dry, that 
they may readily absorb the moisture in the mortar, and the water, 
sand, and bricks must all be heated. 


Tur three 16,000-ton battleships, recently authorised 
by U.S. Congress, are to have the following dimensions :—Length 
between perpendiculars, 450ft.; length over all, 456ft. 4in.; extreme 
breadth, 76ft. 8in.; depth, 46ft.; draught, 24ft. 6in.; displacement, 
16,000 tons. The hull will be plated with 4in. steel, with a double 
bottom. A cofferdam 7ft. high and 30in. wide, filled with corn- 

ith cellulose, protects the water-line. The power equipment 
includes twelve water-tute boilers having a heating surface of 
46,750 square feet and a grate surface of 1100 square feet; they 
will carry a pressure of 265 lb. Two triple-expansion engines with 
four cylinders each will drive the vessel; the cylinders will be 
$2hin., 53in., 6lin., and 6lin. by 48in., and the total power of both 
engines is 16,500 horse-power, at 120 revolutions per minute. 
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PUBLISHER'S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


** 
* 


*.” With this week's number is issued, as Supplements, a Tico page 
* Engraving of 8000 Horse-power (Qua ter-crank Blowing Engines ; 
and the Index to Vol. XCV. Koery copy as issued by the 
Publisher includes copies of these Supplements, and subscribers 
are requested to notify the fuct should they not receive them. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of i inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

47 All letters intended for insertion in Tax Enonegsr, or ousted 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

sar ~=We cannot undertake to a drawings or manuscripts ; we must 
therefore, request correspondents to keep copies. 


REPLIES. 


W. T. L.—We fail to understand your letter. Vague charges of defects 
in motor car law can have no result. New legislation is not so much 
desiable as necessary. Your letter secms to mean that there ought to 
be nv legislation whatever dealing with the use of highways. 

C. B. (Wandsworth Common).—(!) The one-engine ploughing system has 
been worked out t» great perfection by various makers. You can 
obtain full particulars trom the catalogues of Fowler and Co., Leeds ; 
Burrell and Sons, Thetford; Aveling and Porter, Rochester; and 
several other firms, (2) Ihe steam plough is made to turn a number 
of furrows, varyiog with the soul, the depth. and the power of the 
engine. You will findall this set forth in Tax Enoingger for June 12th. 
(8) We have not heard of any machine for collecting sheaves. 
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THE REPAYMENT OF LOANS. 


In his Presidential address, delivered before the 
eighth annual Convention of the Incorporated 
Electrical Association, which met recently at 
Sunderland, Mr. John F. C. Snell laid stress upon 
“some of the disabilities’’ with which municipal 
electric lighting undertakings are fettered. For the 
moment we will leave entirely on one side the ques- 
tions whether it is right or whether it is wrong for 
municipalities to become trading bodies, even for 
such a purpose as the supply of electric light. 
There is no doubt that there is a widespread feeling 
against that policy, or the recently appointed Com- 
mission would never have been deemed necessary. 
In the present instance, however, we propose 
simply to consider one of the points raised by Mr. 
Snell, taking it as granted, for the time being, that 
a municpality has a right to produce and supply 
electrical energy within its area. In doing this, we 
must not be considered as unreservedly falling in 
with this view. The question brought forward by 
Mr. Snell to which we are about to refer, relates 
to the length of time allowed for the repayment of 
loans. It is pointed out that, in the lengths of time 
granted by and to various bodies for this purpose, 
there exist certain anomalies. Thus, the London 
County Council may grant to the London borough 
councils a period of forty-two years; the Com- 
missioners for Scotland may allow thirty years ; an 
old Act gives Glasgow sixty-two years in which to 
repay its debt; while the Local Government Board 
will only grant, to provincial municipal under- 
takings, a period of twenty-five years. It is true 
that if powers for extensions are obtained from 
Parliament, while the same period—twenty-five 
years—is allowed, there is a remission of the 
sinking fund instalments for one, two, or three 
years. The J.ocal Government Board is powerless 
to make this concession. Again, if an Act of Parlia- 
ment is obtained for the construction of tramways, 
a period of thirty years is granted for the repay- 
ment of the whole loan. 

Without doubt there are in the foregoing con- 
siderable divergencies. Taking the last-mentioned 
instance first—that of tramways—there is a differ- 
ence of five years in the period granted for 
repayment. Oa the face of it, there would appear 
to be something wrong here. Tramway plant is 
working hard for, say, seventeen hours a day. Itis 
subject to violent changes from moment to moment 
as regards output. Atone minute its capacity may 
be strained to the utmost, the next it may be doing 
comparatively nothing. At all times it must be 
prepared, without notice, to work fully up to its 
maximum. Not so with machinery used for light- 
ing. From day to day the actual demand for light 
is known with a considerable degree of accuracy. 
It is only during the “peak” that the station is 
called upon to approach its maximum. For the 
major portion of the twenty-four hours a large pro- 
portion of the machinery is doing no work whatever. 
Which machines, therefore, should last the longer 
time—those engaged on working trams, or those 
producing electricity for lighting? No doubt 
engineers in charge of lighting stations would be 
only too glad to have full load for seventeen hours, 
but this is outside the question at issue. The fact 
remains that, as things stand at present, the 





machinery which is not worked so hard is regarded 
judging by the time given for repayment, as likely 
to wear out sooner than that which works for longer 
hours a day on, generally speaking, heavier loads, 
being subjected the while to constant and re- 
curring strains. It is claimed that in these 
instances to reverse the periods granted for repay- 
ment would be the fairer course to pursue. Nor is 
this the only anomaly. Glasgow, with its sixty-two 
years, may be passed over as an exception. Mr. 
Snell, even, does not seek to have the period for 
repayment enlarged to this extent. But the ques- 
tion is asked, Why should metropolitan municipal 
undertakings be allowed forty-two years, when 
those in the provinces are restricted to twenty-five 
years? The equated life of all portions of an electric 
lighting undertaking varies according to different 
authorities. A battery of accumulators may last 
ten to eleven years; some other constituent parts 
of an installation 100 years or more. In a table 
laid before the Incorporated Municipal Electrical 
Association in 1901 the equated life was shown to 
be well over thirty years. Mr. Snell goes further 
than this. After careful consideration, he makes 
the figure as high as 42-8 years. He points out 
that there are companies “which have been in 
existence for very nearly half this period, and which 
show very little sign of collapse. Indeed, they 
have, on the contrary, become more remunerative 
each succeeding year. His contention is, therefore, 
that all municipal electrical undertakings should be 
granted a period of forty-two years for the repay- 
ment of loans, and that each application for a loan 
should be subjected to a special inquiry of the Board 
of Trade. 

It is difficult, without going outside our original 
supposition that it is right for municipalities to pro- 
duce and sell electricity, to form a correct opinion 
in this matter. It is an uncontested fact that only 
a small portion of the ratepayers become consumers 
of electricity. The rates of all are risked in an 
electric lighting undertaking. Should the money 
of the majority be so risked to provide for 
the convenience of but a few? Again, as time 
goes on, is it likely that the majority of the 
ratepayers will use electric light; and may it be 
argued that, this being so, the loan should be spread 
over as long a period as possible, so that the burden 
may be divided amongst the largest number of 
participants? This isa question which cannot at 
the moment be answered. We are forced therefore 
to base our conclusions on the facts we possess. 
Loans are granted, rightly or wrongly, on the basis 
that their repayment shall be just completed at the 
expiration of the calculated equated period of life of 
the machinery and plant in question. No account 
whatever is taken of the fact that most probably the 
plant will be kept in running order out of revenue. 
This is a further tax on the first users. It would 
reach its extreme point in a case where originally 
so large a plant was put down that extensions 
would never be needed. In such an instance—which, 
of course, would never be met with in practice— 
consumers coming on after all the loan had been 
repaid would reap all advantages, and pay nothing 
for it. As a fact, what happens is, of course, that 
extensions are made, and further loans incurred. 
The whole matter seems to us to centre round one 
point. To our mind it cannot be considered 
equitable that the original consumers and ratepayers 
should be more burdened than those who are to 
follow, and who will share the same advantages. 
It would manifestly be impossible to have plant 
which would last for ever, and a period of repay- 
ment infinitely prolonged. But such period should, 
we think, be made as long as it can be within 
reason. If, then, a period of forty-two years is 
granted in the metropolis, we cannot see why the 
provinces should not be allowed the same time in 
which to pay off their loans. This would appa- 
rently please the majority concerned, and we cannot 
see that it would do injustice t» anyone. 


WORM GEARING. 


So slowly does prejudice die that, even at the 
present day, of all forms of gearing in general use 
the worm and wheel is probably the least respected. 
It is believed to have a low efficiency, to be expensive 
and difficult to make, to be troublesome to maintain, 
and to demand for even moderate success a great 
deal of attention; and although it has been the 
subject of more learned investigation than any 
other kind of gearing, although more experiments 
have been made with it and more invention 
expended on it; and, finally, although it has been 
shown by recent experiments entirely undeserving 
of the opprobrium which it generally receives, it 
remains very little less distrusted and avoided to- day 
than it was before modern methods of accurate 
machining were adopted and modern metallic alloys 
had been discovered. Indeed, its inefficiency is to 
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generally accepted, in spite of much that has been 
written to disprove it, that it would be but labour lost 
to show in what little esteem worm gearing is held. 
This low opinion was originally based upon 
experiments conducted with badly designed and 
constructed gear, and was fostered for years by 
authors who had not taken pains to inquire into the 
justice of the condemnation. That it is wholly 
undeserved there are abundant cases to prove, 
and it may now be safely asserted that for a given 
speed ratio worm gearing, made according to modern 
methods, not only compares very favourably in 
efficiency with other forms of gearing, but in some 
cases actually surpasses any other. 

For many years the careful series of experiments 
made by Mr. Lewis in America in 1885 was the best 
accessible source of accurate information about 
worm gearing. The tests were well devised and 
well carried out, and although they showed that 
higher efficiencies than was supposed possible atthe 
time were obtainable, they were, we believe, never 
called in question. Indeed, there is no room to 
doubt that with the methods of eighteen years ago 
they represented very accurately the efficiency of 
the gear. But Mr. Lewis’ results have been sur- 
passed frequently in single instances since that 
time, and in the place of the 70 per cent. efficiency, 
which was the highest he obtained with an ordinary 
parallel worm, and the 78 per cent. which was reached 
subsequently with a Hindley orgloboid worm, we may 
now confidently expect over 80 per cent. with the 
former and over 90 per cent. with the latter form 
of gearing. Indeed, several years ago the late Mr. 
Anthony Reckenzaun, with an exceptionally well- 
made gear of the ordinary kind, had touched an 
efficiency of 95:4 per cent., and there is no doubt 
that Professor Stodola had transmitted 21 horse- 
power through a worm pair with a loss of little 
over 10 per cent. These are classical figures—the 
“bogeys” of worm gearing. But our crane and 
lift makers, with well-designed gears, expect an 
efficiency under ordinary working conditions of not 
less than 80 per cent., and it is credibly reported 
that Mr. Lanchester passes through the globoid gear 
he uses in his motor cars something like 95 per 
cent. of the power supplied to it. A worm and 
wheel made by Lorenz, of Baden, by a method 
very similar to that invented by Mr. Lanchester, 
has given efficiencies under test which approached 
90, and Herr Westberg has shown recently that 
an efficiency of 97:5 per cent. is obtainable under 
the best conditions. With these figures before 
them—some of which have been in that position 
many years—it is time that engineers buried the 
old prejudice against worm gearing, and recognised 
it as an elegant and successful device worthy to 
take its place beside any other form of speed- 
reducing mechanism. 

Probably no single cause has contributed more 
to the improved efficiency of this kind of gearing 
than the recognition of the fact that efficiency 
increases with the angle of pitch up to about 
45 deg. The reason of this is not difficult to under- 
stand, and how it came to escape notice for so 
many years it is not easy to say. The greatest 
source of loss is the friction of the sides of the 
worm along the teeth of the wheel. The line of 
friction is, of course, parallel to the surface, and is, 
therefore, independent of the angle of pitch, and 
hence may be regarded as practically constant for 
the same load. If, now, we imagine that the worm 
is without any pitch, it is plain that the whole loss 
of power would be attributable to the rubbing of 
the worm on the teeth, but that no rotation of the 
wheel would result. Hence we may say that con- 
versely, since no pitch means infinite frictional loss, 
a high pitch, which gives great rotation for very 
little more friction, means small frictional loss. The 
theory is complicated by other considerations, but 
fundamentally the efficiency and the pitch increase 
together till 45 deg. is reached. For many pur- 
poses a lower angle has to be selected, because it is 
desired that the gear should be irreversible; the 
angle is thereby limited to about 10 deg., above 
which, if once put in motion, the pair will continue 
to revolve. In Mr. Lanchester’s gear, already 
referred to, reversibility is desired, and a pitch 
angle of 45 deg. is sometimes employed, and this 
fact accounts largely for the very high efficiency he 
secures, whilst the larger surface afforded by 
globoid gear reduces the load per square inch of 
surface in contact and diminishes the tendency to 
bind and the rate of wear. To be absolutely self- 
locking, the angle of pitch in a well made and fitted 
gear must not exceed 6 deg., and it is partly because 
worm gearing was formerly employed where this 
particular feature was sought that its reputation for 
low efficiency was earned. But the angle was 
rarely so low, for it was not uncommon for the 
wheel to be merely cast; the rough surface and 
inaccuracies of pitch, combined with altogether 
deficient lubrication, reduced the tendency to 





reverse, so that pitch angles could, when desired, 
be made well over the maximum 10 deg. 

Of other things which conduce to the efficiency 
of worm gearing, of the nature of the metals 
employed, of the best speed, of the means of taking 
up the end thrust, we have but little space to speak 
at the present time, and, indeed, our purpose will be 
already served if we have succeeded in showing that 
the worm gear does by no means deserve the bad 
character which is too commonly given to it. 
Perhaps the most important thing after proper 
design is the accurate production of the wheel and 
worm. Cast wheels are not to be thought of. They 
must be machined as accurately as possible, either 
by a hob which is a facsimile of the worm to be 
employed, or by a cutter which is caused to traverse 
the correct path, and which is very carefully made of 
the right shape. Too much stress, too, cannot be 
laid upon the necessity of controlling the speed of 
the blank as well as of the hob. It used to be 
the practice, and may still be in some works, 
to cast the wheels and then to cut them with a hob, 
which, as well as cutting, caused the wheel to 
revolve. Accurate machining, according to modern 
ideas, is impossible by such a method. The bob and 
the blank must be driven at the proper relative 
speeds. The careful finish of the worm is also of 
the highest importance. It must be made of high 
class homogeneous steel that will take a good clear 
polish and be without roughnesses. In some cases, 
if not all, it is desirable that it should be hardened 
and corrected subsequently by grinding. Phosphor 
bronze appears to be the best material for the 
wheels. On the question of the speed a good deal 
might be said, and we may return to its considera- 
tion at another time. It must suffice for the 
moment to say that modern practice a to 
indicate that a rubbing speed of 200ft. to 220ft. per 
minute should not be exceeded. In conclusion, let 
us again insist on the desirability of a high pitch 
angle. Unless the circumstances absolutely forbid 
it, this angle should be made certainly not less than 
18 deg., and as much higher up to, say, 30 deg. for 
ordinary purposes as possible, This means small 
diameter and multiple threads; even sextuple worms 
have been used with success. 


ELASTIC RAILWAY WHEELS. 


WE desire to direct the attention of our readers 
to the article which will be found on page 81. The 
facts and arguments brought before the Automobile 
Congress at Paris are of the utmost interest. They 
raise once more and bring into prominence ques- 
tions which have been suffered to sleep for many 
years. The discussion on motor car wheels ranged 
over a wide area. We desire to supplement it 
here by a few considerations concerning the intro- 
duction of an elastic element into railway wheels. 
As far back as 1857 Mr. George 8. Griggs, master 
mechanic of the Boston and Providence Railroad, 
patented and constructed and used driving wheels 
into which a certain amount of elasticity was intro- 
duced by the forcing of wooden dovetailed blocks 
between the rim of the wheel and the tire. The 
results obtained by Mr. Griggs were very remarkable. 
On a very poor track, and with soft Lowmoor 
tires, he got as much as 140,000 miles. The loads 
according to modern notions were light, about 
4 tons per wheel. He worked his tires down to a 
thickness of little over an inch, a result which it 
was impossible to obtain with safety on a rigid 
seating. About 1858 Mr. W. B. Adams patented a 
spring-seated tire which was used with great success 
on the North London Railway. Dozens of patents 
have been taken out for elastic wheels of various 
kinds, none of which, however, have come into use 
on railways. 

The pneumatic tire suppliesas nearly a perfect elas- 
tic wheel as it is perhaps possible to devise. By its 
aid extraordinary velocities have been obtained on 
common roads. It would be practically impossible 
to run a motor car at even 20 miles an hour with- 
out rubber tires; and legislation of the most effectual 
character for keeping down speed would consist in 
prohibiting the use of pneumatic tires. With its 
aid speeds of over 80 miles an hour have certainly 
been obtained. It is said that 90 miles an hour 
have been reached for short distances, while 50 and 
60 miles an hour present no difficulties whatever. We 
think that the results obtained in pursuit of high 
speed locomotion on roads have not received the at- 
tention they deserve. One of the most important 
phenomena attending the use of the pneumatic tire 
is its effect in diminishing the tractive effort 
required to attain a given speed. Every one who 
rides a bicycle is not aware of the fact. But some 
of our readers have no doubt ridden machines with 
solid tires, and they can testify to the difference. 
It is not easy to say with scientific precision to 
what the reduction in rolling resistance is due. All 
spring carriages, however, run with less tractive 





effort than is required to move vehicles without 
springs; in the main probably because the load ig 
not constantly lifted and dropped, the-dropping in 
no way returning the work done in lifting. There 
is, however, more than this agency at work in the 
pneumatic tire. Motor cars are fitted with body 
springs like those of a horse-drawn carriage, some- 
times most ingeniously designed to supply the 
utmost resilience, but the elastic tire still remaing 
essential to success. Possibly the prevention of 
fine vibration has something to do with the matter, 
We are a little surprised that the subject has not 
attracted the notice of many of the very able 
scientific men who interest themselves in motor 
cars. All their attention seems to be for the present 
confined to the engine—to the production of 
power, in short—while its utilisation is left, in a 
manner, to take care of itself. 

It is indisputable that an elastic tire has enabled 
speeds to be obtained on common roads which 
without it are impossible. Now an attempt is being 
made to attain velocities of 120 miles an hour on 
railways by the use of electric motors. It is essen- 
tial that the resistance shall be kept as low as pos- 
sible. At 120 miles an hour, or 10,560ft. per 
minute, a resistance of very little more than 3 |b. 
requires one horse-power to overcome it. May it 
not be found that by fitting these high-speed railway 
coaches with elastic tires a very considerable advan- 
tage will be gained? Let us suppose that we pro- 
vide for a first-rate racing car a track consisting, 
not of a macadamised surface, but of flat or slightly 
concave plates, on which the pneumatic tires could 
roll. In the first place, on so perfect a track the 
tires might be much thinner in the tread than those 
used on the common road; there would be no 
danger of puncturing. It is well known that the 
thinner the tread the better, both vibration and 
resistance bearing some unknown ratio to the 
resilience. We do not think much argument will 
be required to convince motor car engineers that 
the arrangement we suggést would be ideal ; and 
that speeds greater than any yet attained on the sur- 
face of the earth might be reached. In fact, the 
air would represent the principal factor in calcu- 
lating the power required to propel the vehicle. If, 
now, instead of ordinary rails and railway wheels, 
we substitute a flat plate track and pneumatic tires, 
it seems to be possible to provide a high-speed service 
between important towns, limited no doubt in its 
carrying capacity, but standing far before any other 
system in its capacity for speed. Ingenious minds 
will, we think, find little difficulty in developing the 
idea which we have placed before them. 

Leaving, now, the pneumatic tire, and going back 
to the railway wheel, may it not be taken as 
demonstrably true that by introducing in some 
way an elastic tread for the vehicles a very 
substantial advantage would be gained? So little 
is known as to what really takes place between a 
wheel and a rail at these very high speeds that it is 
impossible to dogmatise about the matter. We 
muy, however, call attention to some experiments 
made so many years ago that the details have 
escaped our memory, which went to show that the 
wheels of railway carriages moving at high speeds 
are not in constant steady contact with the rails. 
It is known that the loads on engine wheels vary 
through surprisingly wide ranges, and it seems to 
be altogether possible that in the development of the 
elastic railway wheel most important improvements 
in locomotion may be secured. The dead or un- 
sprung weight now carried on permanent way is 
very heavy. Three tons of driving wheels, for 
example, are no light matter. How the desired 
elasticity is to be secured is a question which we 
certainly cannot pretend to settle; but there are 
reasons, we think, for believing that the time is not 
distant when the root idea of the Mansel wheel will 
be pushed further, and the use of rigid railway 
wheels will be regarded as a mechanical barbarism. 
Those of our readers who desire to read the history 
of the subject will find it very fully set forth in 
the “ Transactions ’’ of the Society of Engineers for 
1864. 








THE Port OF CRONSTADT is about to lose an important 
item of its exports. The Russian Prees announces that the exporta- 
tion of timber, at present carried on through the harbour at 
Cronstadt, will take place by way of St. Petersburg, beginning 
with next year. The port authorities of the capital will make the 
necessary preparations b ——t warehouses and quays upon 
one of the islets in the Maritime Canal, 

Ir 1s Reported that the British Government has now 
completed an important agreement with the Cunard Company 
which will shortly be submitted for the — of the share- 
holders of that company and of Parliament. There is good reason 
to believe that the terms arranged include the — by the 
Government to the company of a large sum—considerably over a 
million sterling—for the construction of two additional steamers 
which are to be the largest and fastest afloat. These vessels, in 
addition to the remainder of the large Cunard fleet, are, when 
necessary, to be armed and fitted up in such a way that they can 
be used as cruisers. The agreement also provides for an increased 
and improved postal service across the Atlantic. In consideration 
of these advantages a substantial annual subsidy to the company 
will be proposed, 
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LITERATURE. 


The Manufacture and Properties of Iron and Steel. By 
Harry HuseCamMPBELL. 8vo., 862 pages. New York and 
London: The Engineering and Mining Journal, 1903. 

Tyis is a new and enlarged edition of the author's 

former work on the “ Manufacture and Properties of 

Structural Steel” that appeared in 1896, which was in 

its turn founded upon a very remarkable paper presented 

to the International meeting of the Iron and Steel 

Institute, at Pittsburg, in 1900, on the chemical history 

of the open-hearth furnace, which has taken a position in 

metallurgical literature comparable with that of the work 
of Sir Lowthian Bell on the chemistry of the blast 
furnace. Inits new form the work has been extended to 
all departments of iron making, and an introduction is 
given for the benefit of those engineers who are not 
metallurgists. This, under the title of “The Main 
Principles of Iron Metallurgy,” forms the first part of 
the work, and gives an excellent sketch of the methods 
of making cast and wrought iron and steel, together 
with notices of the effect of segregation, the shape of 
test pieces as influencing results of tests, welding and 
steel casting, and the proper requirements of specifica- 
tions and inspection. The full discussion of these 
several matters is contained in Part II., which embraces 
the ground covered by the first edition; but most of the 
original chapters have been re-written, and a great deal 
of new matter has been added. In the section on the 
blast furnace, for instance, the newer forms of large 

American furnaces are noticed, and a new diagram 

representing quantitatively the chemical changes involved 

in the descent of materials, and the corresponding up- 
ward flow of the gaseous products, has been added on 

p. 71. This, which is due to Mr. J. W. Dougherty, of 

the Pennsylvania Iron Company, is exceedingly ingenious, 

and likely to be of considerable value for demonstration 
purposes. The question of the direct utilisation of 
tunnel head gas in internal combustion engines, instead 
of indirectly through steam boilers, is discussed from 
the point of view of the American ironmaster, and 
although the American position of having some of these 
engines, when compared with the large number “and 

varied forms in use in Europe, is described as not being a 

proud one, the author considers that they are the richer 

on the other side of the Atlantic than if they had been 
building gas engines. Some direct gas-driven blowing 
engines are, however, expected to be shortly at work. 

The suggestion for utilising the sensible heat of the waste 

gases in heating the air supply for the hot-blast stoves is 

discussed and shown numerically to be of small import- 
ance, but a suggestion is made that the waste heat of the 
exhaust of the gas engines might be more effective in 
that direction. In the section on the Bessemer pro- 
cess, the rise of temperature due to the oxidation of 
silicon and other constituents in the charges has been 
recalculated by Professor J. W. Richards according to 
the corrected figures given for silicon, with the result that 
under ordinary American practice the products in this 
connection are considered to be heated 329 deg. 
above the initial temperature—1400 deg.—of the 
melted cast iron charged, instead of 481 deg. as 
formerly estimated. An estimate is also given of the 
cooling effect of scrap when added in the converter, which 
is calculated to be at the rate of 13 deg. Cent. per 100 1b. 
of scrap in a 7-ton charge. The chief interest of the book 
is, however, to be found in the section on the open- 
hearth furnace, where the author is enabled, from his 
great experience in working the process in many different 
modifications, t» supply much valuable original informa- 
tion, which he has very liberally done, besides expressing 
well-considered opinions on other new methods, such 
as those of Bertrand and Thiel and Talbot. These, though 
necessarily somewhat controversial in character, are 
expressed with great fairness, and in these, as in other 
matters, the author preserves an open mind. The 
modern opinions on the structure of steel and its relation 
to heat treatment are treated in Chapter XV. with a large 
number of illustrations of microscopic sections, which, 
however, are too poorly reproduced to be of much value 
—a defect which they share in common with moat of 
the similar kinds of illustrations reproduced by mechanical 
methods in other books. Chapter XVIL., on the influence 
of certain elements on the physical properties of steel, 
contains an elaborate investigation on the numerical effect 
of variations of the different constituents in steels of low 
carbon temper, with general formule for expressing such 
relations as deduzed from the results of the tests and 
analyses made at the Pennsylvania Steel Company's 
works by the application of the method of least squares. 

This, again, modifies the results given in the former 

volume, the who'e question being reasoned out in detail, 

but to an extent that it would be hopeless to attempt to 
presentin abstract. We may, however, give the following 
general conclusions from page 526 :— 

(1) The strength of pure iron is probably about 38,000 lb. 
to 39,000 Ib. per square inch. 

(2) An increase of 0°01 per cent. in carbon raises the 
tensile strength about 1210 lb. in acid, and 950 Ib. in basic 
steel per square inch. 

(3) An increase of 001 per cent. manganese had very 
little effect upon acid steel, except when an excess of 0°6 
aad cent., but in basic steel it raises the strength about 
85 Ib. 

(4) An increase of 0°01 per cent. of phosphorus in- 
creases the strength by 890 lb. in acid, and 1050 lb. in 
basic steel. 

(5) Silicon in low—up to 0°25 per,cent.—carbon steel 
when in small proportions has an unappreciable effect on 
the tensile strength. 

__ (6) Sulphur in ordinary proportions exerts no appreci- 

able influence upon the tensile strength. 

From the results of these numerical investigations the 
author has established two formule, one for acid and 
the other for basic steels, expressing the relation between 
strength and composition, which have been in use for 








several years at Steelton in controlling the working of 
the open-hearth furnaces with considerable success, 
the calculated strength usually agreeing with that found 
by experiment to within 0°6 ton to 1°1 ton per square 
inch in all cases where manganese was not in excess of 
0°6 per cent. 

The chapter on the classification of structural steel, 
though interesting, refers more particularly to American 
conditions, and in the final chapter of the second part 
the subject of steel castings is treated in a general 
manner. 

Part III., which is entirely new, contains a compre- 
hensive summary of the different iron-making regions of 
the world, and of the factors in the industrial competition, 
both of a material and economic character, prevailing in 
different countries. This is extremely interesting, 
although, as may be imagined, the different parts vary in 
value. The American section is very full and detailed, 
and will be welcome to many of our readers as giving a 
clearer insight into the character and position of the 
different centres than can be obtained from ordinary 
official statistics. The author also seems to appreciate the 
circumstance that American methods are not universally 
applicable, and that those prevailing in Europe may in many 
cases be better suited to the local conditions. He con- 
siders, however, that this country suffers from the con- 
tinued family connections of the older-established works, 
and “ from the usual financial custom of making no im- 
provements out of profits, new capital being authorised 
and obtained for the purpose when necessary ;” but in 
order to prove the latter point he goes to Russia, where a 
flourishing works, paying from 15 to 120 per cent. divi- 
dend, preferred to raise £150,000 on bonds in order to 
build some railways, instead of applying the profits to the 
purpose. The reason for this is that the works are said 
to be English works, and therefore must be managed 
entirely on English lines. Some of the statistical details 
also require revision, as, for example, in the list of 
Cumberland works Messrs. Cammell’s Derwent works 
only appear as a name, being credited neither with 
blast furnaces nor Bessemer converters. The North- 
amptonshire iron ore is said to be the southern out- 
crop of the Cleveland stone, which it certainly is not; 
probably most of us would be glad if it were. There are 
several other matters in this section that would have been 
better for more accurate revision, but, of course, where 
many contributors have been employed such errors are 
unavoidable, and for the main purpose of the work they 
are of minor consequence. As the expression of the views 
of one of the most experienced and talented workers in the 
field of iron metallurgy, it may be confidently stated that 
the book will be an extremely welcome addition to the 
libraries of all those working in the same field, and to 
whom the author has fraternally inscribed it in his very 
sympathetic dedication. 


SHORT NOTICES. 

Woodwork Joints: How to Make and where to Use them. Bya 
practical joiner. Fully illustrated. London: Published for the 
proprietors of the Woodworker by Dawbarn and Ward, 
Limited, Farringdon-avenue, E.C. Price 74d., post free.—This is 
a useful little book. The sketches are very clear, and the descrip- 
tions in most cases adequate. The description cf how to make 
dovetail joints is not as full as it might be, and there are several 
useful hints, the method of taking out the dead wood by under- 
cutting, the bevelling off the corners of the pins, the use of the 
cutter gauge in lap dovetailing, and so on, which should have been 
mentioned. We notice that in one respect it is like all books of 
its kind, it does not sufficiently explain the reasons for making the 
joints in the ways described. 

Locomotives of the London, Brighton, and South Coast Railway, 
1839 to 1903. Reprinted from the Locomotive Magazine. London: 
The Locomotive Publishing Company, Limited. 1903. Price 5s.— 
This is a companion volume to ‘Locomotives of the Great 
Northern Railway.” The illustrations are for the greater part 
small outline cuts, but quite sufficient to give a good general idea of 
the appearance of the engines. The few plate illustrations are not 
uniformly successful. These little volumes present their subject in 
a handy form for reference. 
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Whiting and Sons, Limited. Price 5s, 

Modern Locomotive Practice: A Treatise on the Design, Construc- 
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A.M. Inst. C.4i. With 150 illustrations and 8 folding plates. Price 
10s. 6d. net. Manchester: The Scientific Publishing Company. 
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A.M, Inst.C.E, London: Crosby Lockwood and Son, 1903, Cash 
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THE CLYDE AND NAVAL WORK. 
No, IL 

Tue London and Glasgow Shipbuilding Company, 
Limited, is well through with the outfitting of the 
first-class ‘“ County” cruiser, the Cumberland, which 
was launched on December 16th last, and which, 
in the course of a month or six weeks, should be 
down the Firth of Clyde on her official trials. She lies 
alongside the yard frontage, and on the opposite side of 
the river the firm’s workmen are busy with the overhaul 
of the torpedo gunboat Astrea. On the stocks the first- 
class cruiser Roxburgh—one of the four similar vessels 
which were ordered from Clyde builders in Apri] of last 
year—is about three-parts constructed, and well abreast 
of the progress being made with the sister ships in cther 
ards. 

4 At the Clydebank works of John Brown and Co., 
Limited, which under the present régime has assumed en- 
hanced importance, work is progressing favourably on the 
Hindustan, the sister battleship to Fairfield’s Common- 
wealth. Begun later than that vessel, the Clydebank 
battleship is still some distance off the launching stage, but 
her structure is more than three-fourths plated, while in- 
terior work is commensurately advanced. Onan adjoining 
slip construction has reached the topside plating stage 
on the first-class cruiser Antrim, of the “County ” class, 
another of the four similar vessels— Roxburgh, Cai narvon, 
Antrim, and Argyle—ordered in April of last year. 
Besides these warships, there are on the stocks two large 
merchant steamers of 400ft. length and 8000 tons dead- 
weight. While thus the work still on the stocks at 
Clydebank is seen to be more considerable than in other 
large Clyde yards, everything points to a sufficiently 
early clearance of heavy naval contracts to warrant the 
anticipation that by the time the new work, for which 
provision has been made in the estimates, is ready for 
allotment, there will be preparedness here, as elsewhere, 
for the orders that may be forthcoming. This, too, irre- 
spective of the fact, which would now appear to be absolute, 
that Clydebank is the destined establishment where at 
least one of the great new Cunard liners is to take shape 
and being. In this connection it may be stated that the 
problem of fulfilling the very stringent conditions as to 
power and speed in these very notable vessels will be all 
the surer of prompt and successful solution, owing to the 
laying down of an experimental tank after the Froude 
pattern, by the Clydebank firm. This department of the 
now huge establishment has been constructed along the 
western boundary of the yard, and the water was let into 
the basin some weeks ago. The basin, which is of brick 
and concrete work, and, of course, entirely roofed in, is 
400ft. in length, 20ft. in width, and 10ft. deep. Its 
equipment, with the very special apparatus for shaping 
the models and for towing them through the water and 
making record of the speed, resistance, Xc., is being con- 
structed by Kelso and Co., of Glasgow, a firm of 
mechanicians and model makers who have had experi- 
ence in this very special work for similar tanks in this 
country and abroad. ° 

In the west end yard of Scott and Co., Greenock, the 
first-class armoured cruiser Argyle is in a forward state 
of construction, and is nearly ready for receiving all the 
side and bulkhead armour and casemates. The internal 
work is also well advanced, the engine and boiler seatings, 
store rooms, magazines, shell rooms, &c., being all built, 
and the compartments, of which there are altogether 
upwards of two hundred, are being tested under pres- 
sure, due to a head of water 30ft. above the load water- 
line. The upper deck and topside plating are now bein 
put in place, and in about a month or six weeks the vesse 
will be built right up to the upper and forecastle decks. 
This being the first large cruiser which Scott and Com- 
pany have built—their previous naval work being the 
composite gunboats Sparrow and Thrush, built in 1889— 
it is creditable to them that they have been able to keep 
pace with the other more experienced naval builders on 
the Clyde who are engaged on duplicate vessels. As 
engineers, however, the firm have executed a number of 
highly important contracts for the Admiralty, the latest 
being the engines and boilers for the battleship Prince of 
Wales, launched fourteen or fifteen months ago from 
Devonport Dockyard. 

Against the time when the Argyle will be launched, 
Scott and Company are busily constructing a tidal 
basin on a spare portion of the extensive yard in which 
the Argyle is being built. The basin is, of course, intended 
solely for the firm’s own use, and will have an ample 
depth for the heaviest class of vessels to remain afloat 
at all states of the tide while undergoing outfit or over- 
haul. The depth will be 27ft. 6in. at low water of spring 
tides. In respect of side formation and arrangement of 
wharfage it will resemble the basins attached to the Fair- 
field and the Clydebank establishments, and, generally 
speaking, to that now being formed by the Beardmore 
firm at Dalmuir. It will be 580ft. long on its western 
side, 550ft. on the east, and have a uniform width of 180ft. 
The whole of the east side will be walled vertically by 
sheet piling, filling the space between gauge piles of greater 
scantling 7ft. apart. For its whole length on the western 
side the basin will have timber wharfage 30ft. in width, 
there being three rows of supporting piles at 7ft. distances. 
The mid row of piles will have sheet piling to form the 
western wall proper of the basin, while the wharfage 
will project 15ft., supported on the inner row of gauge 
piles. All the gauge piles are tied back into the solid 
earth, the iron tie-rods being anchored ata distance of 
80ft. behind. Vessels of 600ft., or somewhat over this 
length, can lie alongside the western wharf, and a little 
nearer the outer end of wharf than mid distance strong 
foundations have been laid for a powerful electric derrick 
crane. This appliance, which is being supplied by Russell 
and Co., of Motherwell, will be tested to lift 125 tons, 
and in ordinary work will lift 100 tons at 70ft. radius at 
the rate of 6ft. per minute. At a radius of 90ft. it will 
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MACHINE TOOLS FOR HIGH-SPEED STEEL. | 





THE first impulse of those lathe designers who have paid | 
particular attention to the production of a lathe for high- | 
speed steel has been to follow the design of the ordinary | 
lathe, but gearing it more powerfully than usual. This has 
given good results, but cone pulleys for such work have | 
several disadvantages, the principal one being the very high 
speeds at which they must run to enable the requisite power | 
to be obtained, rendering great care necessary to prevent 
heating of the bearings. It has also the disadvantage that | 
the belt will only give a low power when on the largest step | 
of the cone—owing to this being the slowest belt speed—at | 
the very time when most power is required. For example, a 
cone pulley with a 12in. small speed and a 24in. large speed— 
the countershaft running, say, at 240 revolutions—will, allow- 
ing the belt to pull 6001b., give about 27 brake horse-power 
on the smallest speed, whilst on the largest speed—which, if | 
anything, should have rather more power—it will only give | 
about 134 brake horse-power. 

A lathe has been designed by the Tangye Tool and Electric | 
Company, Limited, of Birmingham, in which these dis- 


advantages are got over by having only one belt pulley. 

The lathe is illustrated on page 92, Figs. 1 and 2. It is 

arranged to be driven by belt from an electric motor, and as | 
the belt has not to be moved from one speed to another, it 
can be made much wider than usual—in fact, of any width | 
necessary to secure the horse-power required without | 
excessive speed ; in this particular instance the belt is Sin. | 
wide, and at its slowest speed transmits 25 to 30 brake horse- | 
power, which is ample for the work to be done. In no case | 
does the speed of the pulley exceed 500 revolutions per | 
minute. The motor has resistances in the shunt winding, 

and its speed may be varied about 24 to 1. The lathe gearing | 
is so arranged that almost any desired speed, from the | 
quickest to the slowest, can be easily and quickly obtained. | 

The lathe can, of course, be driven from line shafting | 
through a variable speed countershaft if desired, and the | 
latter being provided with four changes, a speed variation 
in the proportion of about 1:3 to 1 throughout the entire | 
range of the lathe is obtainable. The design has the further | 
advantage that the fast headstock can be made of excep- | 
tionally strong form, as, owing to the absence of a cone pulley, | 
it is not necessary to cut away the centre part. The spindle of | 
the lathe illustrated is of hard forged steel 8in. diameter by | 
112in. long in the front bearing, and 5}in. diameter by 7}in. | 
long in the back end, the end thrust being taken by a large | 
steel tail pin and thrust bar, as shown in Fig. 3. The | 
gearing is, of course, machine cut throughout, and all 
pinions are of forged steel. Suitable covers are provided for 
the wheels, but they have been omitted from the photographs 
so as to show the arrangement of gearing. 

The reversing motion is so arranged that the change wheel 
shaft runs at double the speed of the lathe spindle—see Fig. 5 
—and this has permitted the use of a beltxdrive to the feed 
motion, which, while of ample strength for all feeds that can 
be taken in the lathe, will constitute a safety arrangement 
in case the workman should by accident or oversight run 
against a large shoulder, or crank, thus minimising the 
possibility of serious breakage of the feed gear such as may 
sometimes happen with ‘‘all gear’’ feeds. The loose head- 
stock has a spindle 5}in. diameter, and a heavy barrel, to 





ensure rigidity even when the spindle is run out for some 


distance. It has cross adjustment by screw, and can ‘be 
firmly bolted to the bed, and a pinion is provided for racking 
it along the bed. The bed is of heavy section, with square 
slide and numerous box pieces ; it is 30in. wide by 18in. deep, 
and has a gap to admit 54in. diameter by 16in. wide from the 
front of the face-plate. It carries on the frontside a guide screw 
a diameter for screw-cutting only, and also a feed shaft. 
This is driven by belt and gear at the headstock end, and has 
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This ensures a rigid support to the pinion under the very 
heavy strains to which it is subjected. 
The lathe is provided with trays—mounted on wheels for 
convenience in getting in and out—to catch the cuttings and 
| lubricant, and a pump is fitted at the back of lathe to supply 
| a continuous stream of lubricant. Working on the ordinary 
| wooden floor on which it was erected, and not bolted down, 
| this lathe, using Speedicut steel tools, has, we are informed, 
reduced a steel shaft 1jin. diameter with a traverse of lin. to 




















Fig. 6—DRILLING MACHINE 


6} revolutions at a speed of 84ft. per minute. The lathe can 
probably take considerably heavier cuts, as it had not reached 
the limit of its power, and we hope to be able to give results 
of tests when it has been put down on proper foundations. 
The motor used for driving the lathe was manufactured by 
the Tangye Tool and Electric Company, Limited, and is 
of special design for machine tool driving. It is of the 
““B”’ type, enclosed, shunt-wound type, with four poles, and is 
capable of working up to 40 brake horse-power. The armature 
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Fig. 5—-TAIL END OF FAST HEADSTOCK 


six changes of feed—4, 6:5, 10, 16, 26, and 40 revolutions to | has former windings on a slotted core. 


the inch, put into gear by two handles conveniently placed, 
and which can be moved to any desired position without 
stopping the lathe. The saddle and compound rest are made 
exceptionally strong to meet the high duty expected; the 
feed motion is carried in a double apron at the front of the 
saddle, where it is protected from all dirt, chips, &c. 

A noticeable feature of this saddle is the method of carrying 
the rack pinion vertically—see Fig. 7—which brings the rack 
closer under the cutting tool, and permits of a bearing at 
each side of the rack pinion, one being in the saddle itself. 


Ventilating ducts are 
provided in the core to keep down the temperature. Special 
attention has been paid to the commutating arrangements, 
and the motor works, it is claimed, without sparking on the 
commutator at any speed between 300 to 700 revolutions per 
minute, This wide range of speed control is attained by 
varying the strength of the magnets with a small shunt 
rheostat and without the use of series resistance. The 
arrangement has the advantage that the speed does not vary 
with the load, and that full power is available at all speeds. 

In addition to the 16in. lathe we show on page 92 a 12in, 





98 


THE ENGINEER 


JuLy 24, 1903 





——= 





ordinary pattern lathe, made by the Tangye Tool and Electric 
Company, Limited, also with electric drive. It will be seen 
that the fast headstock has all the gearing covered in; the 
motor can be started or stopped from the small hand wheel 
shown on the saddle, without the workman moving away 
from the work. 

As high-speed drilling is attracting some attention at the 
present time, a few particulars about a special drilling 


machine recently get out by the Tangye Tool and Electric : 


TD. 


Company, Limited, especially 
to test some twist drills made 
by E. S. Wrigley and Co., of 
Smethwick, may be of interest. 

This drilling machine has 
been provided with extra belt 
power andalittle extra strength 
in the gearing to see what could 
be done in the way of quick 
drilling with these new drills. 
Holes were drilled at 190 
revolutions per minute with a 
traverse of y;in. per revolution. 
This gives a shade over 6in. 
per minute. The holes were 
3in. deep, the material was 
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the amounts expended on the Upper and the Lower Naviga- 
tion—being as £30,000 to £83,000—whether the duties are 
less arduous in the same proportion as the financial returns. 
Let us take, for instance, the question of the maintenance of 
the towing path, which still continues to cause considerable 
trouble and anxiety to the Conservancy Board. The state of 
affairs which prevails is very little known, which is partly our 
reason for referring to it. On the greater part of the whole 
length of the Upper Navigation the towing-path is the 
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forged steel, a piece cut out of 
the web of a crank shaft. The 
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drilling machine took 9-5 brake 
horse-power. The drive was 
taken from an electric motor ; 
the bottom shaft of the driiling- 
machine ran at about 600 to 650 revolutions per minute when 
doing this work. The drilling was done dry. This is remark- 
ably good work for both the machine and the drills. One of 
the latter, which we examined after it had drilled about 15in., 
had pieces of steel firmly adhering to it, but when these were 
knocked off the edge of the drill appeared to be in quite good 
condition to do several more holes. The drilling machine is 
illustrated by Fig. 6. 








THE THAMES CONSERVANCY. 


Iv the year 1896 the Conservators of the Thames adopted 
a scheme for deepening the navigable channel from the Nore 
up to the Millwall Docks. The whole project may be divided 
into four sections,. embracing the following items :— A 
channel, 1000ft. in width and 26ft. deep, from the Nore to 
Gravesend ; a continuation of the same width, but 24ft. in 
depth, from Gravesend to Crayfordness ; from the latter 
place to the Royal Albert Dock the width of the waterway 
was reduced to 500ft. and the depth to 22ft.; between the 
Albert Dock and the Millwall Docks, the channel was nar- 
rowed to 300ft., with a smaller depth of 18ft. In all cases 
the depth of water is referred to the level of low water of 
ordinary spring tides. It was expected that the whole of this 
very necessary undertaking would have been completed 
before now, but many unforeseen difficulties having arisen 
owing to the nature of the river bed in some of the reaches, 
unavoidable delays have occurred on several occasions. It 
should be mentioned that in the event of any more compre- 
hensive scheme being carried out, similar to that recom- 
mended in the report of the Royal Commissioners on the 
Port of London, past difficulties will probably be repeated. 
They may also be looked for upon an exaggerated scale, par- 
ticularly so far as the maintenance of the requisite depth is 
concerned. At present the new channel has been finished as 
far as Crossness, about five miles above Crayfordness, with 
the exception of a small piece in Halfway Reach. At this 
point the bed of the river consists of an exceedingly hard 
conglomerate, which is in process of removal. It is observed 
in the report of the Conservancy that below Crossness the 
channel has maintained itself fairly well, as there are only a 
few localities where even slight accretion has taken place. 
This statement confirms the results obtained, and alluded 
to in the recent report of the Hydrographer of the 
Admiralty.* 

In continuation of this primary scheme, some 200,000 cubic 
yards of material have been dredged out of Barking Reach. 
The unstable character of the bottom, which is composed 
principally of silt and mud, has prevented that general 
improvement obtained elsewhere in the river. Another work, 
which has been recently commenced, is the deepen- 
ing of the waterway above Millwall Docks. The contract 
provides for the dredging of a channel 300ft. wide and 16ft. 
deep from the docks to the Thames Tunnel, and for another 
200ft. in width and 14ft. in depth from the tunnel to London 
Bridge, the levels being referred to the same datum. To the 
westward of the tunnel the depth of water is limited to that 
over the crown, which does not exceed from 13ft. to 14ft. at 
L.W.O.S.T. The reason for the lengthening to 500ft., and 
the deepening to 27ft. of the Greenwich Petroleum Tier, 
should be noted. It was rendered necessary to meet the 
requirements of the larger vessels now engaged in the 
petroleum trade. During 1902 the total amount of material 
dredged up below London Bridge amounted to 386,000 cubic 
yards, which, together with 13,000 removed between the 
bridge and Teddington, completes the excavation for the 
‘lower river.’’ Steamships, sailing vessels, and barges, 
measuring nearly 11,000 tons in all, were raised in the 
same period by the Conservators wreck-raising plant. 

It would exceed the limits of our present purpose to do 
more than briefly advert to the report of his Majesty’s Com- 
missioners, appointed to inquire into the administration of 
the Port of London, and to the recommendations contained 
therein, affecting the status of the Thames Conservancy. 
The Royal Commissioners recommended the creation of a 
single public authority for the control and improvement of 
the port, and the vesting in that authority of all the powers 
and property of the Thames Conservancy in connection with 
the river below Teddington. In other words, the jurisdiction 
of the Conservancy was in future to be restricted to the 
control of the river above Teddington—that is, to the 
‘‘upper river.’’ Upon the publication of this report, the 
Conservators adopted a number of resolutions, of which it 
will be sufficient to quote the first. This states that, in their 
opinion, ‘‘the Conservators should be the public authority for 
the control and improvement of the Port of London, as 
respects its waterways, and should retain thé whole of their 
powers and property.’’ In order to further protect and 
advance their interests, the Conservators are applying for an 
— the present session, as stated in our articles on Private 

ills. 

It is ‘doubtful, notwithstanding the great difference between 





* * Recent Hydrographical Surveys,” Tas Enoinggr, July 17th, 1903. 








Fig. 7—SECTION OF BED AND APRON 


private property of the riparian landowners, and it is claimed 
that the public have no legal right of access over it, except 
for purposes in connection with the navigation. The entire 
distance from Crickdale to Staines is 119 miles, and only four 
and three-quarter miles of the tow-path belong to the Conser- 
vators. The large remainder is thus distributed: A hundred 
and twelve miles are owned by riparians, one and a-half miles 
are over public roads, and the remaining three-quarters of a 
mile consists of places from which the public is excluded. 
The exclusion is due to the fact that the original tow-path was 
enclosed previous to the year 1866, when the Upper Naviga- 
tion came under the control of the Conservancy. In many 
parts of the river the corroding action of the current on the 
banks has very much diminished the width of the path, and 
in some places washed it away altogether. Both the interests 
of the public and those of navigation demand that there 
should be an uninterrupted right of way along the river, and 
to secure it, the Conservators, in 1894, promoted a Bill in 
Parliament, and inserted a clause therein asking for powers to 
acquire lands under the Lands Clauses Acts. _ Had these been 
granted, all further difficulty and trouble would have been 
avoided. But Parliament refused to grant powers of com- 
pulsory purchase, so that when it becomes necessary to 
improve or restore the tow-path, the Conservators have very 
often to undertake expensive and protracted negotiations with 
the owners to obtain the necessary land. At the present 
time proposals have been made for the purchase of strips of 
land below Bray and Marlow locks, of an aggregate length of 
a mile and a-half, for the widening and re-making of the 
path at these places. 

It is now some time since it was found that the greater 
part of an old wooden bridge at Sonning was rotten, decayed, 
and dangerous, and a good deal of local excitement was 
stirred up when it was understood that it would not be 
rebuilt after the original design. The Oxfordshire County 
Council submitted plans of a steel girder bridge, in which 
the columns preserted farless obstruction to the stream than 
the crazy cluster of wooden piles belonging to the ancient 
structure. Under these circumstances, and as the work was 
a public necessity, the Conservators approved the more 
modern type. The prevention of the pollution of the river 
and its tributaries is a task requiring unremitting attention 
and inspection. During last year pollution was diverted 
from streams at seventeen towns and villages, representing a 
population of 30,000, and at most of the places where pollu- 
tion still reaches, sewage disposal works are being carried 
out. It is difficult to understand how it is possible to pre- 
vent altogether the passage of trade refuse and other sources 
of pollution into pibenaaes when the powers of the Conser- 
vancy for dealing with discharges of this character extend 
for a distance of only three miles from the Thames. The 
limit should be abolished, and general powers for preventing 
pollution above the metropolis substituted, which should 
include the whole of the watershed. 

Owing to the deficient rainfall, the total flow of the river 
was once more below the average, but in the summer months 
it was greater than during the same period of the previous 
year. As examples of engineering works, the new Staines 
reservoirs were completed during the past season. They will 
be filled from the river when the flow exceeds 300 millions 
of gallons per day, measured at the new weir at Penton 
Hook. The new gauge weir at the latter place is finished, a 
boat slide constructed, and the new lock at Teddington may 
be expected to be fit for service by the end of the year. The 
heaviest item of expenditure by much is for dredging below 
London Bridge, and amounts to £23,000. Upon the other 
hand, the largest single receipt sum is £61,000 for tonnage 
dues, 








THE ROTHERHITHE TUNNEL. 


THE tunnel between Rotherhithe and Shadwell, the con- 
struction of which is shortly to be commenced, will have a 
total length of 6883ft., or about 1} miles. The external 
diameter will be 30ft., or 3ft. larger than that of the Black- 
wall Tunnel. It is proposed that the width of the carriage- 
way shall remain the same as in the Blackwall Tunnel, 
namely, 16ft.; but that the two footways shall be 4ft. 84in. 
instead of only 3ft. 1jin. There will also be an increased 
headway of 1ft. in the centre of the carriageway, and of 
1ft. 5in. at the channels, the two heights being 18ft. 6in. and 
16ft., as compared with 17ft. Gin. and 14ft. Tin. in the Black- 
wall Tunnel. The open approach will commence on the 
south side of the river at the junction of Union-road with 
Lower-road. Direct access tothe main approach will be pro- 
vided, not only from the main thoroughfare, but also from 
Neptune-street, Albion-street, and Adam-street. It will be 
constructed along the south side of Adam-street, and will 
cross over the East London Railway by a bridge at Rother- 
hithe Station. The cut-and-cover portion will extend from 
the railway to a point near Clarence-street, where the ‘first 
shaft will be sunk. The actual tunnel construction will 
commence here, and be continued to the second shaft near 
the Surrey Lock entrance of the Surrey Commercial Docks. 





From here the tunnel will pass under the river to the 
third shaft, which it is proposed to sink on the site of the 
New Star Wharves, near Shadwell fish market, the fourth 
shaft coming on the north side of Broad-street, just east of 
Collingwood-street. Here the cut-and-cover will re-commence, 
and will be continued to Butcher-row, where the approach 
will become open. The drawings and specifications are now 
sufficiently advanced to permit of tenders being obtained, but 
it is estimated that the works will not be fully completed for 
five and a-half years. It is not proposed to give the actual 
order to commence work before March of next year. Nearl 
27,000 tons of cast iron are to be used in the tunnel, whic 
will entail an expenditure of some £1,340,000. 








DOCKYARD NOTES. 


Tar Russian cruiser Almaz, of the Bogatyr type, has been 
launched at St. Petersburg, and a sister, the Kagul, at 
Nicholaieff. Both are of 6800 tons odd, 19,500 indicated 
horse-power, and 23 knots speed. The type has been described 
and illustrated in past issues of THE ENGINEER, so that all 
we need here add is that it has been decided to give them tall 
topmasts instead of the stumpy poles originally intended. 


JAPAN has now its own water-tube boiler. It appears to be 
a species of Belleville with a few complications inserted. Its 
rime merit, so far as we can ascertain, is that it is home-made, 
t is stated on good authority that this boiler is to be the 
standard one for the Japanese fleet, but we hardly think this 
likely. As the saying goes, ‘‘any fool can invent a water-tube 
boiler,’’ and many people can produce one that is ideal on 
paper and very nice on trials that are on a par with those to 
which submarines are submitted. The trouble comes when 
rough-and-ready practical tests are required. Then the 
inventor is all too likely to discover that other inventors who 
came before have been first in the field, and left nothing 
unpatented worth taking up. From what we see and hear of 
water-tube boilers age appears the best criterion. That is to 
say, those who were first in the field seem to have patented 
all that is of real practical value, and anything that they have 
left — however well it may look on paper—is worth relatively 
little. 


In a fire the other day a British merchant ship had to call 
in German aid. The sailors of the Vineta arrived all clad in 
asbestos. This is one of the many instances of the go-ahead 
nature of the German navy. 


THE naval manceuvres have begun, but nothing of interest 
will occur till about August 6th or so—or perhaps well after 
that date. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible yor the opinions cf our 
: correspondents.) 


THE ROSEBERY EDUCATION SCHEME, 


Sm,—I always read what Professor Smith writes ; usually with 
pleasure, not infrequently with amusement, very seldom with 
regret. I also read THE ENGINEER ; Professor Smith, it is evident, 
does not. Atall events I can say that I have no recollection of 
THE ENGINEER ever saying what Professor Smith tells us, in your 
issue of the 10th inst., he has found in its columns. Where, for 
instance, is the evidence that THE ENGINEER believes in ‘‘un- 
educated prosperity and happiness,” or that it is opposed to 
technical education in principle? What I find in its editorials is 
the repeated assertion, not that education is unnecessary or 
undesirable, but that the technical education given in colleges and 
schools is not of the right kind. But this is precisely what 
Professor Perry maintains. This, I believe, is what Professor 
Smith himself maintained while at Mason College, where he intro- 
duced an admirable system of technical instruction, quite different 
from the normal system ; and unless much misapprehension exists, 
he and the governing body fell out over it, Professor Smith very 
righteously maintaining his independence of method and thought. 
In the face of the discussions which have recently taken place it is 
unwise of Professor Smith to argue that technical education, as it 
has existed for years, is satisfactory. I hold no brief for THE 
ENGINEER, but I am vexed when I find statements made concern- 
ing any journal which are not justified by facts. 

Leaving now Professor Smith’s criticisms of THE ENGINEER, let 
me turn to the criticisms of his own countrymen. We are told 
that the ‘ideal life of the German is rot to make money.”’ = If I 
replied that ‘‘ the ideal life of the German is to make money,” we 
should remain as we were. It is a proposition wholly incapable of 

roof. Professor Smith has, no doubt, some justification derived 

rom personal experience for his assertion. I in like manner have 

personal experience which is directly to the contrary. The point 
is really of very little moment. But when he claims, as he does, 
that the German young man has a higher ideal of life than the 
Englishman of the same age, I have no hesitation in flatly con- 
tradicting him. It would be discourteous to say what I know of 
German collegiate life. But I will ask any English trader who has 
had dealings with Germans, or in markets where Germans are 
competitors, whether he bas met with the evidences of sweetness 
and light which Professor Smith has found. 

The fourth paragraph of Professor Smith’s letter is too obscure 
forme. At least, I am wiiling to say that Ido not understand it 
rather than assume that Professor Smith has written arrant non- 
sense. He does not dispute that England is inventive, but he 
asserts that for lack of technical education she has not known how 
to utilise and develop her inventions, and by implication that Ger- 
many, having appropriated those inventions, has turned them to 
excellent purpose. 

I challenge Professor Smith to prove the truth of this statement. 
I will leave bim the choice of subject. Shall we say marine 
engines, or the Bessemer process, or the illumination of light- 
houses, or deep sea telegraphy, or gas engines, or locomotives, or 
steam ploughing, or railway signals, or chronometers, or theodolites, 
or graphic statics, or railway brakes? He has a wide range, and 
it will indeed be a pctinnsiio Sy fact if one of Britain’s traducers is 
at last brought up to the fighting point, and compelled to give 
chapter and verse for what is simply a charge of incompetence 
brought against his countrymen. 

One point more and I have done. Professor Smith seems to 
imply that the adoption of engineering as a profession for the 
purpose of making money is all wrong. The German, he says, 
makes money for the sake of what it will buy him. Is not that 
precisely the object of every man in this country, save a few 
misers? The German will take less money than the Englishman 
we are told, because he is more easily satisfied, and this is 
accounted to the German for righteousness. Is it possible that 
Professor Smith is serious! He works himself as a consulting 
engineer. Does he return portions'of his fees ‘as being too much 
to satisfy his simple German tastes ; or does he as a matter of busi- 
ness very pontine demand the high fees which his knowledge and 
talents entitle him to receive ? 

No amount of asseveration, denunciation, or argument will con- 
vince the world that the profession of engineering is to be regarded 
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as anything else than a method of earning a living. No doubt the 
great body of successful engineers take much pleasure in their 
work, but so do the successful members of all professions ; and it 
remains certain that the engineer who makes machinery, or 
bridges, or railways, or harbours at a profit, is a better professional 
man than he who makes them at a loss, and I can assure Professor 
Smith that just so long as professors in general ignore this fact, 
t so long will technical college training fail to find favour in the 
sight of manufacturers and engineering and contracting firms of 
all kinds. The concluding paragraph of Professor Smith’s letter 
is the most conclusive evidence possible of the soundness of those 
views, in which, by a strange inconsistency, he can see no good, 
Westminster, July 14th. N. 


jus 





Sin, —Professor Smith may, I believe, reckon on the architect 
and builder backing him up when he advocates the multiplication 
of techvical colleges, just as they back up the brewers into trans- 
forming the public houses into ornate palaces. The two institu- 
tions, moreover, have points of resemblance. They both supply 
articles tbat are very apt to muddle the heads of those who 
patronise them, but while the publican seems to be able to draw, 
the technical college appears to be somewhat of a failure. This is, 
] suppose, because people do not know what is good for them ; but 
nevertheless the professors are not dismayed—the never failing 
resource is to strike the patriotic vein. 

Some of us think that in this they are not so ingenuous as their 
prototype, of whom Chaucer tells us that :— 

' Besily ‘gan he for the soules pray 
Of those that gave him wherewith to scholay.” 

It is trae they bless Messrs. Werner, Beit, and Co. for their 
gift, but Professor Smith tells us that he and his colleagues are all 
for ‘‘ plain living and high thinking,” after the fashion of Germany 
—profound, scientific, philosophic (socialistic !) Germany—and it 
is only for the good of the nation they are striving, for which the 
pation dces not seem very grateful. 

As an engineering workman I am free to confess I regard it as a 
hopeful sign that the engineering business world, in so far as THE 
ENGINEER represents it, so unmistakeably repudiates them and 
their activities. We workmen, of course, can afford to be some- 
what indulgent in this affair, because we never believed much in 
professors, Our traducers do say that if we have not succumbed 
to their blandishments, those of the publican have proved an 
irresistible attraction. There may be something in this, but not 
so much as many persons suppose. If we have not indulged much 
in “high thinking,” the other blessing, the ‘‘ plain living,” has 
been very well secured for us, thanks, amongst others, to the 
imagined necessity of maintaining the crowd of camp followers of 
the industrial army, yclept professors and their intellectual off- 
spring, who try to persuade other people and themselves into the 
belief that it is their mission to tell employés and workmen in 
engineering how to do their work, Their real function, I believe, 
is something very different from this. 

The plain-speaking Jonathan Swift tells us that ‘‘ few politicians 
with all their schemes are half so useful members of a common- 
wealth as an honest farmer who by skilful draining, fencing, 
manuring, and planting, hath increased the intrinsic value of a 
piece of land and thereby done a perpetual service to his country, 
which it is a great controversy whether any of the former ever did 
since the creation of the world, but no controversy at all that 
ninety-nine in a hundred have done abundance of mischief.” If 
the word professor is substituted for politician in this passage, and 
manufacturing engineer for honest farmer, it very well describes 
the situation in the preserit case, A TURNER. 





THE PROBLEM OF ENGINEERING EDUCATION, 


Sir,—The passing of the Education Bill of last year has brought 
the matter of primary education within range of settlement. Ina 
short time the subject of technical instruction will come up for 
final consideration. The desirability of the latter branch of educa- 
tion is scarcely a question at all in most countries; but somehow 
with us opinion is manifestly divided. Many, with much assur- 
ance, inform us that our trade is passing from our hands, and 
nothing but technical colleges on foreign lines can save it ; others 
declare in quiet terms that we are doing very well after all, because 
practice is better than theory. To put it mildly, the thoughts of 
the latter good people seem to run somewhat after this fashion—A 
man grows vegetables without having made a systematic study of 
botany, another succeeds at sheep-farming without knowing much 
about animal physiology ; surely a steam engine can be made 
without a knowledge of the science of heat or thermodynamics. 
It is not considered that in the order of nature certain things are 
made for us in a manner we know not, whereas the steam engine 
is a purely human creation, the excellency of which is dependent 
upon the ability of man in the designing and making thereof. 

After all, a knowledge of theory or science is nothing more than 
an acquaintance with the regular and uniform ways and workings 
of nature, and, so far as engineering is concerned, merely a sound 
familiarity with the operations of force, matter, motion, and heat, 
together with certain information in the form of rules and data 
derived from past experience, and now available in the determina- 
tion of the design and proportion of machines. 

Science is not opposed to practice; the latter is simply the 
complement of the former. Consider the case of the determina- 
tion of the size of a machine = on purely scientific lines, 
Though possessing only a limited knowledge cf the forces that are 
likely to play upon such member of a machine, it is made what is 
calculated and believed to be the required size to resist such 
forces ; but it breaks down, and is then made a little larger, when 
it serves the purpose for which it is intended—that is practice. If, 
at the outset, the designer’s scientific acquaintance with the mag- 
nitude and nature of the working and contingent forces had been 
complete, it would not have been necessary to break two or three 
specimens before getting the right one. Science is rarely wrong, 
but often deficient in quantity. Much information that is now the 
result of expensive experience might, in virtue of a little more 
effort, be the outcome of scientific acumen. 

Is there not a bit too much evolution in machine construction ? 
Much controversy has prevailed of late with regard to the most 
desirable time for day attendance at technical colleges. Such 
question, however, hardly concerns the large majority of young 
engineers. The fact is, not the least important and useful form of 
technical education in this country is that given in the evening 
science classes under the charge of the Board of Education, The 
potentiality of these classes in machine construction, applied 
mechanics, and steam is not fully appreciated. We are constantly 
being told that engineering is all a matter of practiceand experience, 
If that be so, how important it is that teachers of such classes be 
practical men, thoroughly trained in drawing-office and workshop 
where engines and machinery are made to sell. 

It is also worth suggesting that sheer cleverness is not an un- 
questionable advantage in teaching. Nine out of ten people find 
much difficulty in the acquisition of knowledge. Is it likely, then, 
that one who has himself never experien any trouble in the 
comprehension of things should be the most able to render help in 
the direction of the inculcation of scientific principles? How can 
a genius divine the tribulations of a would-be learner ! 

In conclusion, I refer to these latter matters because it does 
seem to me that the qualifications of long experience, energy, 
personal magnetism, and-the ability to impart instruction, or the 
art of teaching, are not always most clearly set forth in the 
publications of education authorities, nor uppermost in the minds 
of those with whom rests the appointment of teachers, 

Ilfracombe, July 18th. STEPHEN Eppy. 





THE CONSERVATION OF ENERGY. 
Sir,—I quite agree with “Torque” in saying that the water 
will ‘‘fal7” out of the water bottle into the boiler, in the same 





way that it will fall out of an ordinary glass bottle in the open air, 
but this does not answer the question, ‘‘ How can the water “fall” 
into a medium at a greater pressure than the water itself without 
the expenditure of energy!” This question applies to both cases. 
There is an experiment often pede wr by schoolboys, which 
consists in filling a glass with water, placing a sheet of thin paper 
on the top, and turning the glass upside down. 

If ‘Torque ” cares to perform this experiment, he will find that 
gravity will not cause the water to fall out of the glass, unless the 
glass he uses is over 30ft. long, and the pressure due to the head 
of water becomes greater than atmospheric pressure. In my last 
letter, I said that an equal amount of work must be done whether 
the boiler be fed by a water bottle or by an ordinary feed pump. 

I will now endeavour to show that this is the case. 

Assume that the capacity of water bottle and cylinder of feed 
— are both one cubic foot ; feed-water required to be fed into 

iler, two cubic feet. We thus require two cycles of operation in 
each case. The feed pump to consist of a cylinder of one cubic foot 
capacity fitted with piston. 

WATER BOTre. 
(a) Water bottle full of water. 


FeeD Pumr. 
(a) Cylinder of pump full of 
water. 


(>) Communication is made (b) Steam admitted behind 


with boiler. Water ‘‘falls” | piston, producing equilibrium, 
into boiler and bottle fills with | and water flows into boiler 
steam. under action of gravity, piston 


moving to opposite end of 
cylinder maintaining equili- 
brium. 
(c) Feed-water admitted to 
cylinder and condenses steam. 
(d) Steam admitted bebind 
piston, &c , as in (2). 


(c) Feed-water admitted to 
boiler and condenses steam. 

(d) Communication is made 
with boiler. Water ‘‘ falls” 
into boiler and bottle fills with 
steam. 

(e) Feed-water admitted to (e) Feed-water admitted to 
bottle and condenses steam. cylinder and condenses steam. 


For the sake of conciseness I have omitted mentioning the 
operation of the necessary valves. 

Thus, in both cases, we have fed two cubic feet of water into 
the boiler, and in the process have withdrawn two cubic feet of 
steam, which we have condensed and returned into the boiler with 
feed-water. Now it is, I think, evident that the water bottle, 
is merely an elementary form of the feed pump, and again, the 
modern direct-acting, non-expansive feed pump, utilising its ex- 
baust to heat the feed-water it pumps into the boiler, is merely an 
elaborate form of water bottle, with the advantage that the steam 
and water cylinders are separate, thus causing less loss due to 
condensation of the steam. I think it would be difficult to find a 
better example of the principle of conservation of energy than the 
operation of feeding a boiler by means of a water bottle, for it is 
evident that, neglecting friction and losses due to condensation, 
there is a complete balance of energy. 

One cubic foot of steam is taken out of the boiler, and in the 
process causes one cubic foot of water to enter the boiler. The 
work done by the steam issuing from the boiler is evidently equal 
to the work required to force an equal volume of water into the 
boiler. ORTHODOX. 

July 13th. 








COOPERS HILL COLLEGE, 


Sir,—The article on Coopers Hill College in your issue of May 
22nd, has been read with considerable surprise in India, more 
especially this statement, ‘‘ that the college on the whole has been 
a failure is admitted.” Your readers in India would be glad to 
know by whom. 

The success or failure of a college of this sort must necessarily 
be judged by the success or failure of the men who have been 
educated there, and a glance at the list of some of the appoint- 
ments now held by Coopers Hill men should at once controvert 
the assertion you have somewhat lightly made. 

As probably nine-tenths of the engineers trained at Coopers 
Hill practise their profession in India, Egypt, and other places 
abroad, it is obvious that the only persons competent to form an 
opinion as to the qualifications of Coopers Hill engineers are those 
who have been directly thrown in contact with them and their 
work, 

If the committee recently appointed wish to obtain an unbiassed 
opinion on the real value of the Coopers Hill men as compared 
with those trained at kindred institutions or in the happy-go-lucky 
method which prevailed in the pre-Coopers Hill days, let them 
inquire of those with whom and under whom Coopers Hill men 
have actually worked ; they would certainly be in a much better 

ition to judge than engineers practising in England who have 

ad no personal knowledge of either the men or their work. 

If Coopers Hill men are considered good enough to hold such 
important appointments as Director of Railway Construction, Con- 
sulting Engineers to the Governments of Bombay and Madras, 
Agent to the Bengal-Nagpur Railway, managers of the North- 
Western and Oude and Rohilkand Railways, directors of Irrigation 
and Reservoirs in Egypt, Director of Irrigation in the Transvaal, 
and many other similar positions of responsibi'ity, it is evident 
that the statement of failure referred to in your article would not 
be generally accepted in India or Egypt, and it would be interest- 
ing to know by whom it is ‘‘ admitted.” 

As to the cost of the Institution, even if there bas been a slight 
deficit, this would not amount to much per head when divided 
among the 800 or more engineers trained there, and it is for the 
Government of India, who pay the bill, to say whether they have 
not received full value for the slight expense they have been put to. 

Government institutions of this sort, whether civil or military, 
are rarely expected to be self-supporting, the real test of efficiency 
being the provision of men of the stamp required, who were in this 
case unobtainable in sufficient numbers before Coopers Hill was 
established. Two Coorers HILL ENGINEERS. 

July 2nd. 


{Surely no more general admission of the failure is required than 
the necessity of appointing a committee to inquire into the con- 
duct of the college, which appointment was the keynote of the 
article in question. If any further proof is needed that Coopers 
Hill is not regarded as satisfactory, our correspondents need only 
turn up the reports of the committee appointed by Lord George 
Hamilton in 1901, which was responsible for the sweeping changes 
which were then made, to find them.—Eb. THE E.] 





MILLING MACHINE FEEDS. 


Through the courtesy of Mr. Gracie, we are enabled to give 
some figures relating to the Goliath milling machine at Fairfield 
referred to in recent letters under the above heading. 

The diameter of the cutter from point of tool to point of tool is 
16ft. There are 55 roughing and 5 broad-face tools, 60 in all. The 
speed is one revolution in 3 min. 25 sec., and the feed is 2}in. per 
revolution, equal to about -66in. per minute. To make up for 
this small rate of feed the depth of cut is fin. The tools are of 
Mushet steel, and they are ground about once a week. The cut 

r tool—omitting the broad-face tools—per revolution is -04in. 

his multiplied by the depth of cut makes the cross section of cut 
-03 square inches per tool, which is be high in comparison with 
ordinary solid milling cutters, and equal at least to the work of a 
single tool in a big lathe or planing machine. . This, combined 
with a cutting speed of some 22ft. per minute, is an excellent duty 
per tool. Ep. THE E, 





THE ABSORPTION OF AIR BY PETROL. 
Str,—I shall be very much obliged to any one who can tell me 
whether petrol does or does not absorb air, and, if it does, how 
much / 


In my steam motor car the pressure of air is 401b. per square 
inch. The amount of pumping necessary to get this pressure 
leads me to believe that the petrol will absorb several times its own 
volume, just as water absorbs carbonic anhydride or ammonia, I 
have, however, no data on the subject. 

I€ air is absorbed in this way a considerable advantage ought 
to be gained by supplying the petrol under heavy air pressure 
to internal combustion engines, X. 

July 22nd. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Efficiency of steam turbines.—An important question at the present 

time is the efficiency of steam turbines. The electric plant at 
Hartford, U.S.A., has a turbine rated at 1500 kilowatts, which 
carries a load of 2000 kilowatts without trouble and with little loss 
of efficiency. The plant for lighting the forty-seven stations of 
the New York underground calielag will have three Westinghouse 
turbines of 1250 kilowatts, directly connected to three-phase 
generators. The efficiency seems to vary but little with the size 
or with the load. Tests show a steam consumption of from 144 lb. 
at full rating, 161b. at half rating, and 19 1b. at one-quarter 
capacity. The tests indicate that plants of moderate size may be 
so arranged and sub-divided as to give great flexibility of service 
and still have an efficiency that is possible only in large recipro- 
cating units, while a variable load may be carried with economy. 
For larger units the turbine is comparable with the best steam 
engine practice, and continues to show a uniform efficiency. In 
one case 11} 1b. of steam per electrical horse-power was guaranteed, 
which is equivalent to about 103 lb. per indicated horse-power. 
Comparisons at Hartford, with tests made under service conditions, 
showed that the turbine could deliver at the switchboard 1900 
kilowatts for the same amount of coal that was required by the 
steam engine to deliver 925 kilowatts. The pressure and vaccum 
were the same in both cases. In another test a 400-kilowatt 
Westinghouse turbinve-generator gave ey Ib. of steam per 
electrical horse-power per hour with 1251b. steam and 27in. 
vacuum. At half load this became 18}1b. The use of super- 
heated steam is practicable at almost any temperature, and as the 
turbine requires no internal lubrication the water of condensation 
is clean, so that the condensed exhaust can be returned to the 
boilers, At the meeting of the American Electric Light Associa- 
tion it was stated that turbine manufacturers had orders on hand 
for units aggregating over 550,000 horse-power. 
Lackawanna Steel Works, U.S.A.—The extensive new works of 
the Lackawanna Steel Company at Buffalo are peculiar in that 
the entire plan, arrangement, construction, and equipment are 
quite new, involving no consideration of interference with older 
or existing works. This company has a tract of land 34 miles long 
and half a mile wide on the shore of Lake Erie. The plant will 
include all the operations of coking, smelting, Bessemer and open- 
hearth steel making, and rolling heavy and light rails, billets, 
shapes, and plates ; the storage and mechanical handling of very 
large quantities of ore, pig iron, and coal; special facilities for 
loading, unloading, transporting and handling great quantities of 
heavy materials and finished product; utilisation of by-products 
and waste heat; economical systems of power production and 
distribution ; systems of pneumatic, hydraulic, and electric 
conduits ; extensive and varied applications of individual electric 
motors to many kinds of tools, and special operations to reduce 
the rehandling of material toa minimum. The coke ovens are of 
a new type ; the method of storing and handling ore was especially 
worked out for this plant, and a new type of open-hearth steel 
furnaces will be installed. The rolling mill scheme provides for 
the use of two-high reversing rolls, except a few three-high 
mills. The governing principle of the arrangement of the whole 
plant is the grouping of the different installations for the main 
proces:es in comparatively long and narrow areas, parallel to each 
other, and served by numerous connected lines of longitudinal and 
belt tracks. Materials move continuously in transverse or longi- 
tudinal directions, and are transferred from one division to another 
by the surface lines of railroad. Starting east from the lake shore, 
the first divisions are consecutively the coke ovens, the ore dock, 
and the blast furnaces, in all of which the materials are moved 
transversely in process of manufacture. Adjacent to the blast 
furnaces are the boiler, blowing-engine, and power-houses for the 
development of all the power required for the entire plant, 
utilising the waste gases from the furnaces. These buildings are 
approximately in the centre of the plant, and on the opposite side 
are the steel furnaces and the rolling mills, in two longitudinal 
rows, one for the Bessemer and one for the open-hearth. In these 
divisions the molten iron is received at the north end, and passing 
continuously south, without being interrupted or reversed, is 
carried in a long, straight path through all the processes of manu- 
facture. The finished steel is delivered at the south end of the 
plant. The company has a capital of £8,000,000, and its works 
are designed to have an annual capacity of 1,250,000 tons of 
finished steel. 

Engineering University bwilding.—The University of Penn- 
sylvania, U.S.A., has completed plans for a new three-storey 
engineering building, 300ft. by 160ft., with a wing 50ft. by 40ft. 
The floor area will be 128,000 square feet, including the three 
floors and basement. The building will be of fireproof construction, 
with exterior walls of brick and sandstone. Two light wells, 50ft. 
by 80ft., covered by skylights, will provide interior lighting. In 
the basement will be the power plant, heating and ventilating 
apparatus, lavatories, a storage battery room store room for 
surveying instruments, geodetic laboratory, aad parts of the 
hydraulic, electrical, and physical testing laboratories ; also the 
plant for tests of paving brick. This basement is well lighted, half 
its height being above the ground. On the first floor will be various 
laboratories—physical, hydraulic, electrical, &. The space under 
the skylights of the light wells will be utilised for the wood and 
iron working shops, iron and brass foundry and forge shop, pattern 
and tool shops, &c. There will also be a direct-current motor and 
dynamo room for experimental work. On the second floor will be 
a reference library and reading room, at the centre of the building. 
It will be flanked by recitation and lecture rooms ; while in front 
will be a students’ assembly room and instructors’ offices. The rear 
portion will be for drawing-offices, while in the wing will be the 
photometric work and alternating-current laboratory. On the 
third floor will be the library stacks, and additional instructors’ 
offices and drawing-offices. The building will be lighted by 
electricity, heated by direct steam, and ventilated on the forced 
blast system, the fans being driven by electric motors and delivering 
warm or cool air as required. 








CATALOGUES. 


N.S. Exectric StoraGE Company, Limited, Horton Kirby, 
Kent.—Price-list of ‘* N.S.” cells. 

W. F. STanLey AND Co., Great Turnstile, Holborn.—‘‘ G” cata- 
logue of drawing and surveying instruments, 

TEMPLER AND RANOE, Limited, Coventry.—Pamphlet No. 13, 
Catalogue and price-list of parallel slide blow-off valves. 

THOMAS NOAKES AND Sons, 4 and 5 Osborne-place, Brick-lane, 
Whitechapel.—Iliustrated catalogue of cocks, valves, and lubri- = 
cators, and other kindred articles. ‘ 

LANCASHIRE PATENT BELTING AND HosE Company, Limited; New 
Bridge-street, Manchester.—This company has issued a tasteful 
brochure describing the different kinds of belting of which it is the 
well-known producer. These are chiefly made of hair, some of hair 
and leather, others are solid woven cotton ; some again are of 
canvas, while another type is made of canvas and india-rubber 








combined, The book gives some useful hints to users of belting. 
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FIRST-CLASS CRUISER DONEGAL. 
| Fairfield with naval productions. 


Tue latest production of the Fairfield Shipbuilding and 
Engineering Company, Limited, for the British Admiralty— | 
the first-class armoured cruiser Donegal—arrived back in the | yet attained by any vessel of this class. 0 
Clyde and the fitting-out basins of her builders on the 14th | Sea for the stipulated eight hours’ trial, the indicated horse- 
inst., having completed all her trials—armament as well as | power developed was 22°15. The following summarises the 
propulsive and steering—stipulated for on the contract, | results of the official steam trials :— 
although through slight and unavoidable delay in publishing | LH.P.  pevoluti 
Article No. 1, on ‘‘ The Clyde and Naval Work,” in our last | developed. orem 
issue, the Donegal was made there to appear only then in | BB —-. 
course of her steam trials. The Fairfield Company, with whom, | 92 154 146-8 
apparently, celerity in naval contract work is more and more ; 

a watchword, is entitled to the correction. Hitherto the 
practice has been to carry out the speed trials of warships 


Speed in 
knots. 
One-fifth power .. .. 14-75 
Three-fourths power .. 

Fullpower .. .. . 


During all the trials the ship was under the command of 
Captain Nelson, R.N., and the engineering branch of the 
Admiralty was represented by Engineer-Captain Ellis, R.N. 


whenever a stage was reached, irrespective of armament, | ; . ‘ c : 
| The Donegal is now berthed in the Fairfield fitting-out basin, | 
where the machinery and guns will be opened up for examina- | 


at which propulsion and steering were possible; the guns 
and mountings being afterwards put on board and fitted at 
one or other of the Royal dockyards in the south. Now, 
however, the Admiralty require the vessels to be completed 
by the contracting firm in every respect ready for the Fleet 
Reserve, and the Donegal is the first cruiser to go out from a 
contractor’s works fully equipped with guns, torpedoes, &c. 
The whole of the varied trials stipulated for by the Admiralty 
in the case of the Donegal—the power to be developed ; the 


= : i EXHIBITION. 
steaming periods at various powers; the maximum speed to | oe : 
be attained ; the gun and torpedo trials; the circle caeuinds, | We have been requested by the Commissioner in the 


steering engine, and anchor trials—have all been carried out | United Kingdom for the St. Louis Exhibition to publish 
with most satisfactory results. One trial, which in other | the following letter. It gives accurate information upon 
vessels of this class has given some trouble in the attaining, | matters concerning which the Royal Commission, which 
was that of bringing the rudder back from the ‘‘hard-over’’ | has charge of the organisation of British exhibits, and 
position to the middle line while steaming at 17 knotsasterr. | the Commissioner himself, receive many inquiries :— 

To accomplish this satisfactorily in some other ships, it has | 
been found necessary to slow down the propelling engines by | 
ten or twelve revolutions, but in the Donegal’s case this 
somewhat severe test of the efficiency of the steering gear 
was carried out without difficulty at a speed corresponding 
to 104 revolutions astern. The significance of this result 
may better be realised when it is stated that the number of 
revolutions, when steaming at one-fifth power at a speed of 
14-75 knots, was 88°8. 

The Donegal left the Tail of the Bank off Greenock, with 
an Admiralty crew in charge, on June 26th, and during the 
voyage to Devonport the thirty hours’ steaming trial at one- 
fifth power was completed. Even at this low proportion of 
the total power, the average speed for the period was 14°75 
knots. On arrival at Devonport, and after some days’ gun 
drill by the gunnery party from the dockyard, the vessel was 
taken out to the Channel, and the various tests of guns and 
mountings carried through, the result in all cases being 
satisfactory. The officers in charge of the tests were highly 
pleased with the perfect steadiness of the ship during the 
firing of the large 6in. twin mountings. The official tests 
of the torpedo gear gave equal satisfaction. Leaving Devon- 
port at 1.30 p.m. on the 7th inst., the Donegal was abreast 
the Cumbrae Isle at 7 o’clock on Wednesday morning. In 
pursuance of the thirty hours’ trial at three-fourths power, 
the vessel proceeded south again to beyond the Isle of Man, 
and returned to anchorage at Greenock on Wednesday 
afternoon. The mean speed attained during this thirty hours’ 
trial reached 22°3 knots, which exceeds anything hitherto 
accomplished on a similar trial of any cruiser. 

The full-power trial of eight hours’ duration was begun 
early on Monday morning, and the result in this case as well 


| tion, and the vessel finished complete ready for the Fleet 
Reserve. 








DEVELOPMENT OF THE ST. LOUIS 


tion are soliciting and receiving formal applications for space in 
the various departments, it may not be amiss to give some 
information about tariff duties, the facilities for getting exhibits 
through the custom houses, the rates of freight on the railways to 
and from the coast, the plans for the admission of labourers, and 
some notice of the progress of the work of preparation. 

No duties will be levied upon exhibits, except those sold for 
delivery after the close of the Exhibition, in which case they will 
pay the regular taxes fixed by law. Goods intended for exhibit 
may be shipped to any port, whence they will be transported in 
bond to the Exhibition grounds—made by law a bonded warehouse 
—in which the goods will remain until their removal before March 
Ist, 1905. If not sold, they will be returned to the country of 
origin through the port of entrance. The revenue officers, of 
which there will be more that 500 on the grounds, acting with the 
Division of Exhibits, will exercise a close supervision of foreign 
goods, collect duties upon those sold, superintend the packing in 
the original cases of those returned, and supervise re-shipment in 
bonded cars to the proper seaport. Personal supplies for the use 
of foreign Commissioners in attendance at the Exhibition, samples 
of merchandise for distribution, descriptive advertising matter, 
and the portions of exhibits necessary for the juries of award, will 
be admitted free of duty. 

For the purpose of facilitating the admission of foreign exhibits, 
the Government of the United States and the Exhibition have 
appointed Mr. I. P. Roosa, United States Despatch Agent, as 
their joint official representative. He will receive at the Port of 
New York exhibits consigned to him, will carry out the forms laid 
down by the Government and the Exhibition, afford whatever 
assistance may lie in his power, and have the exhibits placed in 
bonded cars for through shipment to the Exhibition grounds. All 
this will be done, both going and returning, without charge of any 
kind for the m pred services, The shipper will thus avoid the 
usual delay, and also the ordinary brokerage and other fees. The 





was most gratifying to the Admiralty representatives on | 
| board, and an augmentation to the already brilliant score of | 
Op the Skelmorlie mile, | 
while running at the contract power—22,000—-the mean of | 
| four runs was a speed of 23-73 knots, being the highest speed | 
Proceeding out to | 


Sir,—Now that the Royal Commission on the St. Louis Exhibi- | 





Vey de 


exhibitor will, of course, pay the actual cost of cartage and 
transfer, which will, in general, be small. For the larger con- 
signments inclusive rates from the British coast to St. Louis will 
no doubt be arranged. 

The fre‘ght rates are simp’e. All communicating railways wiil 
carry exhibits in bond from the landing port to St. Louis at a 
s‘ngle full rate, which will entidle the exhibitor, after the close of 
the Exhibition, to the free return of his goods to the same port. 
It is scarcely necessary to explain that in America, as everywhere 
| else, freight rates vary according to the class of goods. The 

Royal Commission will, no doubt, in due time, make public its 
| own arrangements for reduced ocean rates, and also announce any 
| plans it may form for giving assistance in the matter of transporta- 
| tion charges on collective or other exhibits. 

In order that foreign exhibitors may not be hampered by the 
provisions of the Contract Labour Law and Regulations, the 
Congress of the United States has passed a special Act providing 

| for the admission of foreign labourers for the purpose of preparing, 
making, and caring for exhibits. When they arrive at any port 
the Commissioner or the Collector of Customs will satisfy himself 
that such labourers are entitled to admission under the Act in 
Tae. and will issue a certificate to that effect to each one. 
his permit will be valid for three months after the close of the 
| Exhibition, and must be surrendered upon the return of the 
| holder to his own country. The law and the regulations under it 
| have been made very short and simple in order that complications 
| or difficulties may be avoided. 
| Thus far about £2,000,000 has been spent by the management. 
| This includes the preparation of the grounds, and the cost of ex 
| ploitation in foreign countries and at home, but the principal part 
| of it has gone into buildings. Of these, ten are now fairly complete 
and it is expected that all will be practically finished by the end 
| of the current year. This, of course, refers to those provided for 
| exhibits, and not to those of States and foreign countries, although 
| many of them are under way and some have been completed and 
| transferred to their owners. The exhibit buildings proper will 
| cover about 200 acres of the 1200 acres of the site. Besides, the 
| water features of the Exhibition, and also an elaborate fire- 
| protection plant, to cost £100,000, are in a state approachiog 
| completion. The electric lighting, the buildings for the Con- 
| cessions Department and the various meeting halls are also well 
under way. The money appropriated by the United States 
Government, £1,000,000, will become available on September Ist, 
so that there is little danger of that lack of funds which sometimes 
| accompanies these vast enterprises. 

Thus far nothing has interfered with the steady, consistent 
development of the scheme. There is every reason to expect that 
it will open at the time fixed and be carried on with the same 
success that has marked its organisation and preliminary manage- 
ment, GeorcE F, PARKER, Commissioner. 

Sanctuary House, Westminster, 

July 18th, 








DrowNnED Coat.—The run of the Spartiate to China and back 
emphasises the importance of the experiments which the Admiralty 
are carrying out on the preservation of steam coal by submersion, 
says the Naval and Military Record, On the run out the shir 
burned 8000 tons of coal, and on the run home 4400, an increase, 
in round numbers, of 59 per cent. The bulk of the coal con- 
sumed one way had been stacked in England ; the whole of the 
coal consumed on the run home had been stacked on tropical or 
semi-tropical stations. And in exact ratio to the bad quality of 
the coal and the heat of the climate so was the work of the stokers 
increased. It may be assumed that the coal Tr. on the 
foreign stations was of fairly good quality of its kind, for it not 
— happens that the increased consumption goes up 100 

f 





oe! cent, , however, the submersion trials prove what they are 
oped to prove, coal shipped at Aden or Hongkong will have the 
same endurance as fuel shipped at Devonport or Portsmouth. 
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ON THE PRESERVATION OF INSTRUMENTS 
AND MACHINERY IN BENGAL.* 
By Pav BRUAL, 

Tue remarks I am going to make on the preservation and care 
of machinery and instruments are not only applicable to Bengal, 
but to hot and moist countries in general. But I mention Bengal 
in the heading of my paper, because my experiences on the subject 
have been gathered in this country during the Jast twenty years ; 
it is, however, quite possible that some of my statements may have 
to undergo certain modifications when applied to places situated 
nearer to the sea, like Bombay or Madras. But then the paper is 
meant to elicit information on the subject matter from other 
members of our branch, besides myself. 1 shall classify my subject 
according to the adverse influences which men in charge o1 labora- 
tories or central stations have to combat in this country. Those 
influences are mechanica), physical, chemical, and "Biological. 
They can, however, not always be separated from each other, and 
] may therefore be excused, if I do not always strictly adhere to 
my own division of the subject. As we all know to our cost, a 
good deal of mechanical injury is often done before the goods 
reach our hands. It is, of course, useless to expect that the treat- 
ment accorded by porters and dock labourers or railway servants 
in Europe, or Lg see out here, to cases containing scientific 
instruments will be in any way different from the treatment meted 
out to cases of cotton goods or bales of jute. They will be banged 
about, dropped from heights varying from a fraction of an inch to 
twenty or more feet, rolled down inclines and turned over and 
over regardless of any printed admonitions of the type of ‘‘ This 
side up.” I donot know whether railway porters or dock labourers 
are more considerate on the Continent than they are in other parts 
of our globe. Perbaps they are. At least that is what one would 
conclude from a printed label on a case which I received some time 
ago froma Berlin firm of scientific instrument makers. On the 
label there was a printed request—in German, be it renembered— 
addressed to ‘‘respected gentlemen,” officials or otherwise, to 
kindly keep that side of the box with its face upwards, Now, the 
first glimpse I got of that box was in the Calcutta Customs House 
at the moment when one of the ‘‘ gentlemen ” with dhoties round 
their loins and a blackened cloth round their heads, was turning it 
over and over round any and every direction for an axis of revolu- 
tion, until every side had bad its chance of being “‘up.” Hence 
the wisdom of the rule: ‘‘ Do not expect any side of a packing case 
turned any way ; do not address people ina language which they do 
not understand, and do not indulge in the vain hope that human 
beings who cannot read are likely to act according to printed 
directions!” I have seen some rather bed cases of breakage ; but 
luckily for us, we on this side of the globe are not quite as bad as 
our brethren of the Western Hemisphere, where the most ex- 
peditious, though perhaps not quite the er method of break- 
ing stones, is to pack them in a strong box and send them by rail to 
the next town. 

In any case we find ourselves face to face with certain unalter- 
able conditions, and as practical politicians, we have to take the 
world as it is, and not as we should wish it to be. Now, toavoid 
breakage, notwithstanding the rough treatment that will most 
certainly be towed on the cases during transit, three points 
must be attended to. In the first place, instruments should in 
every case be designed so that they are able to stand with impunity 
the knocks they will with certainty get on their journey out to 
India ; weaklings must not aspire to the honour of being explorers 
or pioneers. To give some specific instances, Ample and efficient 
provision should always be made for securing the coils of suspended 
coil galvanometers, the magnetic systems of Kelvinand H«lmholtz 
galvanometers, and other loose or oscillating parts of instruments. 
There is absolutely no sense in the manufacturers fitting on the 
suspension, and not taving precautions to prevent the suspensions 
getting broken, before the instruments reach their address, An 
ideal which designers ought to steadily keep before their mind’s 
eye is one which Clark Fisher refers to in his book on the potentio- 
meter: an instrument should be so designed that, provided it is 
properly packed, it should be possible ‘‘to throw it across the 
room with impunity, or even to send it by rail in the United 
States.” Portability and security during transit is a condition 
which most instruments sent out to this country ought to satisfy. 

In machines, sections which give rise to injurious stresses after 
casting, or such as create lines of weakness along which concussion 
is likely or certain to produce fracture, should be carefully avoided, 
and pins or tolts or screws which hold parts in position should be 
designed of a sufficient cross-section to prevent shearing taking 
place. Some time ago I received an electric motor with the 
insulation of the wires on one of the end faces of the armature 
scraped off and the wires partly cut into by some part of the 
frame. The cause of the mischief lay in a pin which had the 
function of keeping ore of the shaft bearings in position having 
been sheared right through, probably in consequence of the case 
containing the motor having been hy sa from a railway wagon, 
or into a ship’s hold ; and a trifling difference in the design of the 
bearing would have prevented the accident, It would be a good 
thing if every designer of instr ts and hines manufactured 
for export made himself intimateiy — with the special 
conditions of transport. Personally, I believe that, with proper 
design and proper packing, accidents to instr ts need on = 
ever occur, except in the case of a railway collision. 

This leads us into the domain of the packer. Most of the larger 
firms of manufacturers of physical and chemical apparatus have 
evolved, on the basis of their own and other peoples’ sad experiences, 
methods of packing which, in the majority of cases, prove fairly 
efficient. Of late years I have only rarely received articles in a 
broken condition ; but then I make it a point to deal only with 
first-class firms. Very effective is a description of wood shavings, 
consisting of very thin, very long, and very narrow strips, which 
seem to be specially manufactured for the purposes of the packer. 
It is self-evident that parts should never be lying loose in their 
box. One of the worst sins of commission on the part of a packer 
is to pack very heavy and bulky articles in the same case with 
delicate parts ; and yet that is done again and again, as if the 
packer considered the heavy parts to be specially designed to 
triturate the delicate parts into a fine powder. All heavier parts 
should be tightly fastened down by screwed-on battens ; and if it 
is found unavoidable to pack smaller articles in the same case with 
larger and heavier ones, they should be packed in separate small 
boxes. All this seems simple and self-evident ; but unfortunately 
sufficient attention is not always paid to these details, and it is 
astonishing what thoughtless blunders are sometimes perpetrated 
by the packer. As mercurial air-pumps are not beyond the ken 
of electrical engineers, it may be interesting to some of you to have 
mention made of a very efficient way of packing complex pieces of 
glass apparatus; and, as regards fragility, some mercurial air- 
pumps certainly carry the palm. hat I believe to be an 
absolutely safe way of packing such fragile pieces of apparatus is 
as follows: A coarse net-work of square meshes of strong twine is 
stretched tightly across the inside of the packing case, being held 
in position by battens screwed against the sides of the case. The 
glass parts are then tied on to the net by means of strong thread, 
and cotton-wool or fine shavings are filled in between each tier of 
netting and the next one. Ifa case containing fine instruments is 
to be piloted through the Customs House, and the case is to go 
through the somewhat severe ordeal of being opened in that 
delightful place, which, by-the-by, reminds me strongly of the 
Turkish War-office in Constantinople in some of its leadi 
features, I should advise the victim to take a mistry with him an 
provide himself with chisel, hammer, screw-driver, and nail- 
extractor, because the ‘‘ cooper,” who will otherwise be told off to 
open the case, will certainly open it in his own primitive way, but 
he will very likely open various contents at the same time. 

To prevent persons whose thirst for knowledge is a large multiple 


* Read before the Calcutta Section of the Institution of Electrical 
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of their actual knowledge from causing mechanical mischief to in- 
struments, some makers box up the working parts of the instruments 
in such a way that access to them is practically im ible to anyone 
except the maker, who is in possession of the key to the inmost 
mysteries cf the construction. This plan does not work well in 
this country, from where it is a far cry to Europe, and where 
skilled and experienced mechanics endowed with common sense 
are few and far between. Matters will go wrong, even in the 
best managed concern, and in the case of something going wrong, 
accessibility is a great desideratum. There is much less chance of 
serious and often permanent injury being done to an instrument 
if all its parts are easily acces:ible, if soldered joints are dispensed 
with as much as possible, and if the design is along simple and 
open lines, If protection from undue interference is desirable, 
that can be provided in many cases by housing the instrument in 
a lockable giazed case. 

Leaving one of the most destructive of the mechanical agencies 
—dust and grit—to be dealt with later on, we proceed to take up, 
in the second ee and conjointly, the pbysical and chemical 
influences which act injuriously on instruments and machinery. 
It does not appear to me that the higher temperatures of the 
tropics and sub-tropics, taken by themselses, play a very important 
part in connection with our subject. It is doubtful whether an 
dynamo has ever been injured by being run under full load, 
although the starting temperature of armature and field-coils has 
been, say 100 or even 110 deg. Fah., and therefore 20 or 30 
deg. higher than the initial temperature would be in England. 
There are only a few instances known to me of the higher Indian 
temperatures causing temporary or permanent trouble. One case 
occurred with one of Lord Kelvin’s current balances, in whicb, 
during the first hot weather the coils commenced to sweat out 
some of their paraffin, causing the movable coils to stick. A 
small quantity of the more fusible paraffin having oozed out, the 
remainder having a higher point of fusion remained behind in the 
solid state, and the balance has been in first-class working order 
ever since. But it is advisable for manufacturers of apparatus in 
which paraffin is used for insulating certain parts to use only 
paraffin of high melting points in apparatus meant to be used in 
tropical countries, It is possible that the higher temperatures of 
the tropics have something to do with the dust which may happen 
to lie for some time on varnished parts of apparatus becoming 
ingrained in the coat of varnish and spoiling its appearance for 
good. The only remedy in this case is frequent dusting and keep- 
ing the apparatus under cover when not in use. It is different 
with higher temperatures acting in conjunction with chemical 
agents; in this case the influence of temperature ceases to be 
negligibly small. It is well known that the time rates at which 
chemical actions proceed are not only, generally speaking, 
functions of the temperatures at which they happen to take place, 
but they are often rapidly increasing functions of the temperatures, 
and are, therefore, frequently represented by curves which at first 
are nearly horizontal, but beyond a certain point curve rapidly 
upwards. Unfortunately, hardly any precise data are available on 
the relation between temperatures and the time rates at which 
such chemical actions take place as the rusting of iron, the forma- 
tion of verdigris, the action of nitre on various substances interest- 
ing to the electrical engineer, the chemical changes which 
lubricating oil and allied substances undergo in contact with the 
atmosphere, the action of carbonic acid on various silicates, the 
action of atmospheric ozone. Indeed, we have here quite a 
formidable array of interesting problems which should gladden the 
heart of the Indian research scholar. 

Leaving aside the effect of heat, of light, of atmospheric elec- 
tricity, I shall refer in what follows to a few points in connection 
with chemical influence taken by themselves. We all know that 
the process of rusting yee with astonishing rapidity in this 
country ; it does not take things—and sometimes even persons— 
long to get rusty. Handling a clean and bright piece of iron in 
the rainy season causes the almost instantaneous appearance of 
permanent finger marks. Although the process of blueing pro- 
tects iron and steel parts to some extent, its influence does not 
last very long, and rust makes its appearance on the blued articles 
sooner or later, usually sooner. Vaseline keeps off rust, but after 
some time becomes converted into an unsightly dirty yellow film 
of leathery consistency. For several years past I have been using 
the Vacuum Company’s spindle oil as a protecting covering of all 
bare metal parts, including blued stee) articles. It is true that 
even spindle oil changes its originally light yellow colour into red- 
brown in the course of time; but a repeated application of the oil 
by means of a brush—a camel’s hair brush for delicate parts—after 
wiping off the old oil, keeps instruments in first-class condition. 
What one commonly finds on opening cases recently arrived from 
Europe and examining their contents, is that most of the steel 
parts are attacked by rust, Among other things I remember once 
having received some Browne and Sharpe’s micrometer gauges 
absolutely covered with a felt of rust notwithstanding the gauges 
being enclosed in silk-lined cases. Iron and steel articles do not 
stand the journey from Aden to Calcutta, especially if the journey 
is followed by a period of rest in the ship’s hold or the Customs 
House godown. All this mischief can be avoided by thickly 
covering the steel parts with vaseline or a neutral mineral oil. 
Never mind, if the silk lining of a case gets a bit spoiled by the 
process, Of course, oils which contain even only a trace of free 
acid act like the very poison. One cannot be too careful, before 
preserving steel parts in kerosene oil, to test the oil for acidity, 
otherwise one may, after a short time, find the steel articles buried 
in a copious deposit of rust slime. Although one of the most 
excellent clearing agents for dirty iron parts of instruments and 
machines, and, | may add, for hand soiled with dirty machine oil 
or brass stains, kerosene oil is very treacherous when used as a 
protective covering of bare metal parts. 

The swinging parts of fine balances, suchasare used in electrolytic- 
analytic work, shou!d be platinised, as should also be accurate sets 
of brass weights. Some of the best things in this line are obtain- 
able from Bunge, in Hamburg. Ordinary sets of weights should be 
strongly nickeled. I have found gilding much less efficacious 
than platinising. The reason is probably that gold is not only 
softer than platinum and becomes rubbed off or scratched more 
easily, but the coating of gold is often decidedly porous; the 
slightest want of continuity in the gilding leads to a rapid forma- 
tion of verdigris, and the gilt weight is then worse off than the 
ungilt one. Any steel parts of the swinging system of a balance 
are sure to be a source of trouble ; I cover them with a very thin 
film of spindle oi], but I prefer the steel to be replaced by 
_ ronze, Steel knife edges are useless except in coarse 

alances; balances used in electrolytic work should invariably. 
have their knife edges and bearing surfaces of agate. 

Aluminium, provided it is pure, appears to stand the tropical 
climate tolerably well ; some aluminium, however, becomes quickly 
converted into hydroxide, and on the whole I do not advise the 
use of aluminium for parts of instruments; of course, where 
— lightness is required the use of aluminium may be unavoid- 
able, There is little trouble with German silver and platinoid. 
Stretched iridium-silver wire, as sometimes used in meter bridges, 
invariably snaps. Bare maganin is not quite climate proof and 
requires careful = s A peculiar change takes place in the 
suspension strips of the D’Arsonval galvanometers of some makers. 
After a short time one finds the resistance of the galvanometer to 
increase rapidly, until it nearly reaches infinity. On examination 
one finds the strip converted into an exceedingly fragile thread of 
oxidation products. 

Another marked source of trouble are galvanometer mirrors. 
I have repeatedly received galvanometers with the silvering of 
their mirrors either cracked all over and portions of it flaked off or 
rendered useless by tarnishing. Clark Fisher makes the remark 
that English-made mirrors, although much cheaper than French 
ones, are much inferior to the latter. My own experience is 
entirely in the same direction. Personally There had little trouble 
with mirrors obtained from Hartmann and Braun in Bockenheim- 
Frankfort-on-the-Main and from Siemens and Halske in Berlin. 





It is, however, always the safest plan to have a few spare galvano- 
meter mirrors in stock. As the best temperatures for silvering 
such mirrors lie about 20 deg. Cent., the temperatures ruling in 
India are usually too high for an attempt to re-silver one’s mirrors 
one’s se!f to prove an unqualified success, 

Great care shou'd be bestowed by manufacturing firms on 
soldered joints, especially joints in standardised resistance wires. 
A potentiometer volt-box caused me once a great deal of annoy- 
ance in this respect. You will know that such a volt-box as made 
by certain makers consists of many turns of fine manganin wire 
a round thin glass cylinders, the total resistance teing 
50,000 ohms. Even before the volt-box had come to be used the 
majority of the soldered joints kad given way, unfortunately one 
cf them hidden away underneath auother layer of wire. Ail the 
joints showed c'ear evidences of chemical corrosion, although the 
room in which the box was kept was absolutely free from chemical 
fumes. The soldered joints of suspended coil galvanometers meet 
frequently the same fate. One of the most powerful corroding 
agents employed by nature is carbonic acid. We are accustomed 
to look at carbonic acid as a weak acid; at least, that is what 
elementary books on chemistry tell us. Of course, it is weaker 
than various other acids ; but in many instances it is weak only 
because it is volatile—volatility is not usually compatible with 
strength—or it is weak because in an aqueous solution prepared 
under atmozpheric pressure it is exceedingly dilute. But when 
the acid is more concentrated under the action of high pressures 
the effect is markedly different. Now capillary action bas a 
similar effect on concentration as a large increase of superincum- 
bent pressure; and the carbonic acid present in the film of 
moisture which covers all articles during the rainy season, or in 
the film separating two surfaces in apparent contact, carbonic acid 
is in a much more concentrated state than corresponds to the 
atmospheric pressure. Such carbonic acid is capable of displacing 
the silicic acid of natural and artificial silicates. Here it is where 
the mischief comes in. Hence the crusts of sodium and potassium 
carbonates found plentifully in nullahs of Chota Nagpurand Behar 
during the dry seasons; hence the dimming of surfaces of glass 
slides in contact with each other; hence the film which ruins 
lenses kept in confined situations. As electrical engineers often 
have to use reading telescopes and microscopes, and as probably 
many of them practise photography, a few words on the action of 
carbonic acid on glass may not be out of place here. Microscopists 
know how difficult it is to keep a stock of blank glass slides, If 
you keep your glass slides in contact with each other they are sure 
to grow dim after an astonishingly short period of time, sometimes 
even if placed in alcohol. An absolutely safe plan is to tie two 
threads round each separate slide near its two ends, forma number 
of slides into bundles and keep them in alcohol or formalene. 
Every chemist in the country has noticed how flasks kept for 
some time without being used either develop a moss-like growth 
of sodium carbonate or have their inner surtace throwing off one 
film after another uatil the flasks are sometimes filled with these 
onion-coats of mica-like films. If glass vessels are in constart use, 
or are kept filled with water or very dilute sulphuric acid, their 
inner surface remains bright and clear. The worst place to keep 
microscope objectives in during the rainy season is the cylindrical 
brass case provided for them by the makers, ~ Microscope lenses, 
in fact, lenses and glass parts in general, do not stand close con- 
finement for any length of time. Constant use is the best pre- 
servative. In any case place the lenses in a capacious box and air 
them frequently. Although makers usually deprecate people 
opening out systems of lenses, in this country this is the only 
means of preserving lenses from the attacks of carbonic acid. I 
unscrew the parts of objectives at regular intervals of time, and 
wipe every single lens carefully with a soft piece of cotton cloth ; I 
do not recommend the use of silk handkerchiefs for the purpose ; 
they are not absorbent enough, and one has to rub the lenxs 
longer than if one uses well-washed cotton cloth. Some of the 
modern kinds of glass have to be tended very carefully ; otherwise 
they will soon begin to exhibit mould-like growths of carbonates 
or become dim evenly all over their surface. The appearance of 
such growths means ruin to the lens, 

A chemical change of considerable importance to people having 
to do electrical testing is the oxidation of the sulphur in ebonite 
with the consequent formation of sulphuric acid. This change 
proceeds with considerable rapidity, especially during the rainy 
season. Apparatus which are constantly in use, and which there- 
fore are frequently wiped down suffer comparatively little. If, 
however, the insulation of ebonite parts should be found to have 
broken down, it is best to moisten them with some dilute caustic 
potash solution, wash them with plenty of hot distilled water and 
rub them dry with a clean cloth. Having mentioned ebonite, I 
am reminded of India rubber tubing and rubber stoppers. It is 
astonishing how rapidly they deteriorate in this country. The 
best way of keeping rubber stoppers is to put them into a wide 
stoppered glass jar at the bottom of which is placed an inverted 
perforated dish to serve as a support for the stoppers after pouring 
some oil of turpentine on the bot'om of the jar. Stoppers which 
have acquired a hard-cracked surface can be softened by proceed 
ing similarly, only using chloroform instead of turpentine. A good 
way of preserving rubber tubing is to give ita coating of glycerine, 
Guttapercha bottles, such as are used for storing hydrofluoric 
acid, are best protected by covering them all over with paper 
gummed on. One of our greatest chemical enemiesin this country ~ 
is nitre ; but as 1 am engaged in a detailed study of this subject, [ 
prefer to leave it alone for the present, and at the same time J pass 
on to the last part of my subject: Biological influences. 

I shall not take up your time by dealing in detail with the 
omnipresent microbe; with the microbe of infectious diseases, 
which by attacking either ourselves or our assistants and work- 
men causes interruption and delay in our work; with the nitre- 
producing microbe which covers our walls and instrument pillars 
with destructive inflorescences. Neither shall I occupy myself 
with the fever amceba which causes more havoc and financial 
loss than many a more quickly acting bacterium ; its effect on 
icstruments and machines is only indirect, although sometimes 
patent enough. More direct is the action of mould I have ofcen 
observed beautiful specimens of Mucor growing on ivory parts of 
apparatus, for instance on ivory pins and eyelets used for insula- 
tion. Itis chiefly new apparatus which is thus affected, just as 
it is the new binding of books which suffers most acutely from the 
attacks of mould. But as only certain constituents of the ivory or 
the binding of books supply foodstuffs to the growing mould, the 
latter disappears as soon as those nourishing materials are 
exhausted. Free circulation of air and plenty of hght are probably 
the most powerful preventives of mould-growth. Besides fungi, 
there is no other member of the vegetable kingdom which acts 
injuriously on apparatus. It is very different with the animal 
kingdom. The world of invertebrates supplies spiders and covk- 
roaches, and flies, and white ants, and boring beetles, and various 
hymenoptera. One could write up quite a formidable charge sheet 
with the cockroach and the white ant as accused. One remark 
concerning white ants is of interest. I have rarely found white 
ants attacking books on shelves not quite close to the walls and 
floor, provided the books stand on end, and are not too tightly 
placed against each other. Of all my enemies, I detest the cock- 
roach most. Of course, killing them is the most effective way of 

etting rid of them, but then you have to catch them first. 
Postumtaty, there are some means of interfering with their 
pleasures of life, for they love darkness and damp surroundings. 
I avoid, as much as possible, boarded-in cupboards, and keep my 
apparatus in almirah tables, the dcors and sides of which are 
glazed, whilst all the wood parts inside are painted white. A 
lentiful supply of naphthalene completes the means of defence. 
hite ants, like other members of the insect world, dislike kerosene 
oil ; but they are best battled against by constant watchfulness. 
An occasional joke is perpetrated by wasps, who like to build their 
mud nests into any available hole, in ceiling roses, stopcocks, inlet 
holes of electric wires. Much more disagreeable are flies, who love 
to settle down in hundreds on the flexibles of pendant incandescent 
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electric lamps, and who, by covering the flexibles with their 
excreta, lead to the formation of short-circuits. Spiders and their 
webs are in one sense rather useful. They serve as indicators of 
the negligence of the staff who are responsible for the cleanliness 
of the place. Among the vertebrates are various members of the 
order of rodents. And very destructive they are. They carry on 
their mining operations in the foundations of machines, make use 
of woodwork to sharpen their teeth on, and do all sorts of other 
mischief. One of the wretches got once into an almirah where I 
kepta box containing quartz fibres. There were not many of those 
fibres left in a serviceable condition. It is advisable to keep the 
instrument almirahs well off the wall and have their bottom board 
about four inches clear of the floor. 


(To be continued.) 








COMPARISON BETWEEN STEAM AND ELEC- 
TRICALLY-DRIVEN AUXILIARY PLANT IN 
CENTRAL STATIONS.* 


By Messrs, C, D. TartE, Member, and R, 8S. Downg, Associate 
Member. 


ALTHOUGH the competition for economy in the working of 
electrical poe stations has now become exceedingly keen» 
yet the widely different figures obtained annually as the result of 
the year’s working of the many generating stations now in exist- 
ence lead one to believe that other Salve heithee the price of fuel 
and the personnel of the staff affect the figures to a very ap- 
preciable extent. The authors are of opinion that the choice of 
auxiliary plant, for i , may a strong influence for 
economy or otherwise, according as the selection has been made, 
wisely or the reverse ; they have therefore endeavoured in this 
brief paper to put forward some results obtained from plant under 
normal everyday conditions, in the hope that the figures given, 
being such as can be obtained from similar plant in any generating 
station and not the result of full-load tests only, may prove of some 
practical utility to those who from time to time are called upon to 
purchase central station auxiliary plant. 

That the subject embraces a wide variety of machinery may be 
seen at once from the following list of auxiliary plant to be found 
in the majority of stations of fair size, and which are driven by 
steam engines or electric motors:—Air pumps for condensers, 
cranes, feed pumps, mechanical stokers, economisers, coal elevator, 
ash conveyor, workshop. 

During recent years it has become the practice to use electric 
motors almost exclusively for driving the greater number of the 
above adjuncts of the generating station ; for instance, cranes, 
stokers, economisers, coal elevators, ash conveyors, and workshop 
are generally now found driven electrically ; but condenser air- 
pumps and also feed-water pumps still adhere to a large extent 
to steam power; the latter two auxiliaries are running con- 
tinuously, the running of the others being of an intermittent 
character. It is, however, becoming increasingly recognised that, 
quite apart from the power required for driving the plant, the loss 
from condensation in long ranges of steam piping, which are 
rendered necessary when steam auxiliary plant is used, is quite 
appreciable, and compares badly with the small amount of power 
ainerbed in the cables of an electrical installation. Another im- 
portant advantage which electrical methods of driving have over 
steam power is the ease with which the power taken in the former 
can be measured, while in the case of steam it is next to impossible 
to state definitely what is the percentage of power absorbed by 
the auxiliary plant. In the new generating station of the Salford 
Corporation, where the whole of the auxiliary plant is driven 
electrically, it is found that the percentage of power absorbed by 
the auxiliary plant varies from 8°3 per cent. to 6°5 per cent. 
of the total power generated, according to the state of the load 
factor ; it is clear that the better the load factor the lower will 
this percentage be reduced. The following figures are those of an 
average week taken from the station records :— 





TABLE I, 
Percentage of 
units 
generated. 
Units generated . 
Units used on works 
Made up as follows :— 

Condensing plant .. 
Boiler feed pumps .. 
Mechanical stokers .. os 
Po a a 
Economiser scrapers (1600 pipes) 
Coal elevators .. .. .. .. «- 
Workshop . oo eae 
Engine-room crane... .. .. .. «. 

The power taken by the mechanical stokers represented 1-04 
units per boiler-hour, which is a rather higher figure than that 
obtained in many previous weeks, while the economisers required 
0-33 unit per hour for driving the scrapers for each battery of 400 
pipes ; the coal elevators absorbed 0-22 unit per ton of coal raised 
40ft. and deposited in the bunkers. The load factor for the week 

Units generated x 100 ) aseh ie 
load x No. of hours in week/ ’ 
the power circuits in the works are metred, it will be seen at once 
how easily one can check the whole of the power taken by the 
auxiliary plant when that plant is driven electrically ; if in any 
week abnormal figures are obtained, it is a very simple matter 
to find the cause, as the weekly, or even daily, returns show 
clearly on which plant the abnormal consumption is taking place. 
This fact in itself tends to promote economy, as one soon finds out 
whether the plant is giving the duty that may fairly be expected 
from it ; a standard of efficiency can thus be set up beyond which 
the plant must not be allowed to fall. 

To turn now from a general comparison to an individual case, it 
will be generally admitted that there is no more important 
auxiliary plant in a generating station than the feed pumps ; for, 
unless the pumps are reliable and trustworthy, the supply of steam 
for the main engine cannot be guaranteed. It is therefore a 
matter of the utmost importance to make a correct choice of the 
type of feed pump. 

The points which have to be considered are :—(1) Reliability ; 
(2) economy in working ; (3) first cost ; (4) upkeep. 

Relialility.—Provided that the plant is ordered from experienced 
firms there need be no doubt about the reliability of feed pumps, 
whether they be driven electrically or by steam ; both types are 
equally satisfactory on this seore. Those who have any doubt as 
to the absolute reliability of electric motors have only to con- 
sider the case of the tramcar motor which is working under the 
most difficult and trying conditions, yet a breakdown of a tramway 
motor is quite a rare occurrence. How much more reliable, there- 
fore, should a pump motor be which is working under conditions 
so much more favourable. Nothing more requires to be said to 
show that whether the pumps be driven by steam or by electricity 
there need be no question as to any want of reliability. 

Economy in working.—Until the advent of the electric motor 
steam pump makers appear to have devoted all their attention to 
making their pumps reliable, and to have left the question of 
efficiency to look after itself ; lately, however, owing to the com- 

tition of the motor and to the much improved figures obtained 

y electric driving they have been compelled seriously to consider 
their position, with the result that steam feed pumps can now be 
obtained which ~~ results immensely superior to those of a few 
— ago. Still, owing to the nature of the work which they 

ave to perform, steam feed pumps can never compare in efficiency 
with the main engines installed in the generating station for 
generating electricity. One well-known firm of pump makers state 


* Paper read at ting of the Mi Section of the Institution 
of Electrica) Engineers on April 7th, 1903, 
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the steam consumption of their standard 6000-gallon pump to be 
as follows :— 
TaBLe II. 
Lb. of steam 
used per hour 
at 160 Ib, 
pressure, 
+< ae as 


Lb. of water 

delivered per 

Ib. of steam 
used, 

77 


79 


Gallons 
delivered. 


1,000 
2,000 
4,000... 490 81-5 
6,000 bs ew tee. Mes. og ieee oe 
Tests have been carried out at Southport on pumps which have 
been in use for three or four years, and the following was the 
average result of several tests each extending over twenty-four 
hours under ordinary working conditions:—Lb. of water 
delivered per Ib. of steam used 49-1. The pumps had been recently 
thoroughly overhauled and fitted with new pump rings ; the great 
discrepancy, therefore, between the figures obtained and those 
given by the pump makers must be due to the intermittent 
character of the load. 
At the Salford station tests have been carried out on an 
electrically-driven 4000-gallon pump with the following results :— 


TaBLeE III, 
Duration of test. 
wt Ra eres 4 hours 27-6 
Ee RR ONT SE 36 
If each unit is taken as requiring 301b. of steam to generate it, 
which is more than 25 per cent. above the full-load consumption 
of the steam engines installed, the above figures may be stated as 
follows :— 
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8,971 


Units used, 


TaBLe IV. 
Lb. of water 
delivered per 
Ib. of steam 
used, 
2,240 . . 108 
UE wi igce xe tact eee: 147 

Comparing these figures with the figures given above, it will be 
seen at once how greatly superior the electrically-driven pumps are 
from the point of duty per lb. of steam than are the steam pumps, 
and this, too, in spite of the fact that the full-load overall efficiency 
of the electrically-driven pumps was only 60-67 per cent. The 
motor in this case was coupled to the pump through worm gearing, 
which at the time of the test was, comparatively speaking, new, 
and which is certainly giving better results now. The ratio of the 
gearing is 12 to 1. 1t would be interesting if some one could give 
particulars of tests of pumps electrically-driven through spur gear- 
ing or by other means. 

With regard to the figures obtained at the Southport works it 
will be seen that they compare very badly with the electrically- 
driven plant, and on the basis that the latter absorbs 1-18 per 
cent. of the total output of the station, the former must be requir- 
ing from 24 per cent. to 34 per cent. of the total output. This is 
a serious matter, particularly where the price of coal is high, for 
it is unnecessary to point out that the higher the price paid for 
fuel the more important does it become to install economical plant. 

The figures given by the pump makers are interesting as showing 
how slight is the increase in efficiency of a steam pump from light 
load to fullload. The electrically-driven pump, on the other hand, 
delivers 36 per cent. more water per Ib. of steam at full load than 
it does at half load. This points to the desirability of a careful 
sub-division of plant where electric motors are adopted. 

First cost.—With regard to the money value of the saving 
in power, this varies directly with’ the price of fuel, and 
inversely as the first cost of the plant. In Lancashire, where 
good slack can usually be obtained for 8s. 6d. to 93., the money 
value of the steam saved is less than half what it would be in London 
and south-country towns, where fuel ranges from 20s. to 30s. a ton. 
Still, taking again the Saiford figures, 1 per cent. of the present 
annual coal bill represents £60, and to put the saving in fuel at 
this station, due to the use of electrically-driven pumps instead of 
steam pumps, at £100 per annum i3 a conservative estimate. 
Against this saving has to be set the additional interest and 
sinking fund due to the extra cost of the electrical pumps—say, 
for a 5000-gallon pump, £330, against £125 for a steam pump. 
Allowing 64 per cent. in each case and the provision of three 
pumps, the difference per annum would be £40, which reduces the 
money value of the saving to £60. This may seem a small sum, 
but it should be remembered that it represents the minimum 
sa 


Gallons delivered 
per hour, 


ving. 
Upkeep. —With regard to the question of upkeep, there is little, 
if anything, to choose between the motor-driven pump and the 
steam pump, provided that both are well looked after and kept in 
a proper condition. Care, however, must be taken to see that the 
delivery range attached to the pumps is provided with a relief 
valve of ample area to prevent any damage occurring, even should 
the fireman closeall his feed valves, otherwise the effect would be 
to cause a fracture either of the pipes or the pump casing. 

The case, therefore, with regard to feed pumps may be summed 
up as follows:—(1) Reliability—Both types equally reliable. 
(2) Economy in working—The electrically-driven pump shows a 
great superiority. (3) First cost—The electrically-driven pump 
costs about three times as much as the steam pump. (4) Upkeep 
—Both a satisfactory. 

Generally speaking, the authors are in favour of electrically- 
driven feed pumps, particularly in localities where coal is dear. 
Where such pumps are used, and, in fact, where any electrically- 
driven auxiliary plant is extensively adopted, the authors consider 
that a battery of accumulators is a practical necessity, as in the 
event of a total breakdown of the generating plant from any cause 
the supply of water to the boilers and the lighting of the works 
would not be interrupted. 

Turning now to the consideration of condensing plant, it will be 
seen from Table I. that the condensing plant at the Salford works 
absorbs no less than 4-67 per cent. of the total output of the 
station. 

The plant consists of eight sets of jet condensers, each provided 
with an Edwards three-throw air pump, driven electrically through 
double reduction spur gearing. Each condenser deals with the 
steam exhausted from a 1200 horse-power engine, and the water for 
condensing this steam is drawn from the Manchester, Bolton, and 
Bury Canal. One of the conditions being that the temperature of 
the discharge water shall not exceed 90 deg. Fah., it is frequently 
necessary to use a rather excessive amount of circulating water. 
The percentage of power taken by the pore | plant when the 
engine is working fully loaded is 2-4 percent. This compares with 
1} to 2 per cent., which is the usual allowance when the air pum 
of a jet condenser are driven direct from the main engine, as in 
mill work. The latter practice is undoubtedly the most economical, 
as the losses in the dynamo and motor are both saved ; but with 
the modern high-speed engine a direct-coupled condenser is, 
generally speaking, impracticable, and the choice lies between a 
separate steam engine and an electric motor. The latter is 
generally the most convenient to adopt, on account of cleanliness 
and small space required, but the advantage with regard to 
economy in power rests, if anything, with the steam plant run 
condensing. Where surface condensers are used the conditions 
favour the use of electric motors, and the authors recommend 
their more frequent adoption. 

At Southport interesting figures have been obtained in connec- 
tion with the use of single-phase alternating-current motors 
driving Gwynne centrifugal pumps for raising water for Korting 
evaporative condensers. ‘The total liftis 35ft., the volume of water 
lifted is 60,000 to 66,000 gallons per hour per engine, and the 
horse-power of the motors is 35 brake horse-power. The engines to 
which the condensers are attached are of 1000 horse-power. Duri 
a three-hours’ run the alternator generated an average of 51 
kilowatts ag? hour, full load being kilowatts ; and the motor 





pump took 29-6 units per hour—5-8 per cent. The percentage 





oower, however, during the evening’s run averaged as much as 
B26 per cent. of the units generated. As the condensing plant 
requires a constant supply of water irrespective of the load on 
the engine, it is evident that when the alternator is generating its 
full load—600 kilowatts—the percentage of power taken by the 
condenser would be reduced to 4-93 per cent.—still a high 
figure. 

- last example of an electrically-driven plant is a motor alter. 
nator set at the Salford Corporation Works, used for supplying the 
outlying districts with alternating current. There are two sets in 
duplicate, each consisting of a 150-kilowatt direct-current motor, 
direet-coupled to two 120-kilowatt alternators. The latteris of an 
old-fashioned design, having been built in 1894. The two sets are 
never run together, except for the purpose of changing from one 
toanother. One set just takes the full load every night, but 
during the daytime the load is very light. The average daily 
efficiency, taken over several weeks in the winter, amounted to 
only 72 per cent., the load factor of the plant being 35 per cent, ; 
the maximum full-load efficiency is 84 per cent. This example is 
given to show thecare which must be taken in designing a direct- 
current supply from an alternating-current generating station 
when a reasonable efficiency is to be obtained. 

A few figures relating to eleven months’ working of the auxiliary 
plant at Salford may be interesting. The total units used during 
this period by the auxiliaries amount to approximately 410,000— 
equivalent to 7-0 per cent. of the total units ——_. As the 
cost of fael is just 0-25d. per unit generated, the money value of 
the units is £427. There is no doubt that the auxiliary plant is 
partly responsible for the low coal cost per unit generated, as it has 
helped toimprove the load factor very materially. This improve- 
ment of the a factor by using electrically-driven auxiliaries is 
an important point, and one that has a considerable bearing on 
the subject. 

Managers of electricity undertakings spend a large proportion 
of their time in advocating the adoption of electric motors in the 
interests of the consumers, and with a view of improving the 
station load factor ; consequently, it is essential that, wherever 
possible, they should arrange for electrical driving on their own 
works. 

In conclusion, the authors feel that they must apologise for so 
frequently quoting the — of the stations with which they are 
phar ore fe they have been compelled to do so owing to the 
paucity of other information at their disposal. They trust, how- 
ever, that their remarks may serve the purpose of eliciting informa- 
tion from other central station engineers, with a view of ventilating 
a subject with regard to which reliable data are not at preseni easily 
available. 








ON THE DISTRIBUTION OF SEWAGE ON BAC. 
TERIA BEDS.* 


By Joun C. TuresH, M.D., D.Se., &c., and Martin Prizst, 
A.LC., &c. 


Ir is now generally admitted that in the processes of sewage 
purification bacterial action is the most important factor with 
which we have to deal, and that the condition and quality of a 
sewage effluent will vary according to the different bacterial 
influences to which the sewage has been subjected. _ 

We may, from the point of view of sewage purification, consider 
bacteria as divided into two classes, viz., anaérobes and airobes, 
the anérobes producing, of course, putrefactive fermentation, 
while the aérobes produce the true purification, and it is these 
latter, namely, the aérobic bacteria, that we must chiefly 
endeavour to cultivate and employ in our sewage schemes ; for 
while the advantage, and even the advisability, of a preliminary 
anatrobic action on the sewage is becoming a matter of doubt, we 
find the necessity of the most perfect atrobic action is becoming 
more and more strenuously insisted upon by those who are making 
independent investigations into the practice of modern sewage 
disposal and treatment. 

n sewage we find a heterogenous collection of bacteria and of 
other micro-organisms. These vary from the bacilli of typhoid 
fever, cholera, and tuberculosis to the harmless saphophyte, and 
from the ameeba to the higher types of infusoria and rotifers. _ 

The problem which confronts the sewage expert is how to utilise 
such a living admixture so as to produce a result which sball be 
satisfactory, reliable, and easily controlled. 

It is just as if a farmer were given a quantity of mixed seed, 
cereals, vegetables, grasses, flowers, weeds, and so on, and told to 
produce a profitable crop from the mixture. _ : 

In the bacterial process of sewage purification we achieve the 
desired results by a process of selective growths, that is to say, we 
cause the sewage to through the beds under conditions which 
shall be suitable only for the growth of the particular type of 
bacteria that will give us the results we desire. But we must take 
care that the processes producing these conditions are sufficiently 
under our control to be reliable, otherwise we may find that the 
results are very different from those which we expect. : 

Now, if bacterial treatment is the main factor in sewage purifi- 
cation, the proper utilisation of the bacteria beds is the crux of the 
whole problem, and we propose therefore to proceed at once to the 
discussion of the best means for the distribution of sewage on 
bacteria beds. Of these we may say there are three methods now 
in use :— 

First, the so-called contact beds, in which the beds are filled 
with sewage, allowed to stand a certain time, then run off and the 
bed allowed to aérate ; secondly, distribution by means of alter- 
nating syphons, with or without arrangements for distributing the 
sewage over the whole surface of the beds; and thirdly, tho 
continuous or sprinkler system. 

It is not necessary for us to dwell on the question of the pre- 
liminary treatment of the sewage previous to filtration beyond 
saying that while in the case of contact beds the use of large de- 
positing tanks may be advantageous, they seem to be unnecessary 
with the continuous filtration beds, as shown by the successful 
employment of merely finely-strained sewage at Leeds, and of 
sewage after simply passing through a small catch-pit at the trial 
ins‘allations at hill and Reigate. ; 

The avcidance of preliminary treatment in large tanks is un- 
doubtedly an advantage, not only on the score of economy, but 
also because strong sewage, after undergoing anaérobic tank treat- 
ment, is liable to produce putrefactive and evil-smelling gases, 
which, if the tanks are closed, may become dangerously explosive, 
as has recently happened at Walton-on-the-Naze and Sheringham. 
All that seems absolutely necessary in any process, but more 
especially in preliminary treatment with sprinklers or continuous 
filtration beds, is to prevent the larger and grosser solids passing 
on to the s; these solids comprising rags, offal, large fwcal 
matter, pieces of fat, paper, wood, and such like; also grit and 
insoluble mineral matters that become washed into the sewers in 
time of storms. 

These substances may be removed by straining or by a com- 
paratively short deposition in detritus tanks, or by a combination 
of both, 

During the last few years we have seen many installations on 
the contact system which for some reason have not given, and are 
not giving, very satisfactory results. Some of these have been 
well planned, and are carefully tended. Some have secondary 
contact beds; nevertheless the ultimate effluent contains much 
free ammonia and little free oxygen ; in other words, nitrification 
is far from complete. From certain works we have examined 
samples weekly, or at definite intervals, and have had the samples 
taken so as to represent as accurately as possible the whole day's 
flow, so that our experience is based on hundreds of analyses, and 
observations on works in many of the country. We have 
also examined effluents from works where the sewage is distributed 


* Abstracted from a paper read at the summer meeting of the Institute 
of Sanitary Engineers, 
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on the beds at regular and frequent intervals by means of auto- 
matic syphons, and the results have not nearly answered our 
expectations. On the other hand, we have examined many 
samples from beds on which the sewage is distributed at regular 
and very frequent intervals by means of various forms of sprinklers 
or sprays, in some cases fixed, in others stationary, and we are 
compelled to acknowledge that the effluents from beds so used 
were uniformly of a much bigher degree of purity and better 
oxygenated than effluents from contact beds. We also know that 
other competent observers are conducting experiments which show 
the same results. ° 

The mode of applying the sewage is, as we have intimated before, 
the main factor in relation to the quality of the effiuent. The beds 
may be the same, yet if the sewage is applied in one way the 
effluent will be far less pure than if ple in another, equal 
yoantities of sewage being treated in the twenty-four hours. 

It will be interesting to consider what are the main differences 
between the operations of a sprinkler bed and a contact bed, and 
to what causes the superior results which we have obtained with 
the sprinkler beds are due, In our opinion the secret lies in the 
greater suitability of the sprinkler bed process in fostering the 
selective growth of bacteria and the superior aération which the 
sewage undergoes, The settled sewage which is to be treated is 
avrated by the sprinkling and comes‘in contact with the top of the 
bed, where the aération is probably greatest. Ata distance of, 
say, lft. down the sewage is in a different chemical condition than 
when it flowed on to the top of the bed, oxidation having com- 
menced and sedimentary matter having been arrested, At adepth 
of 2ft. in its passage through the bed the sewage has still further 
advanced in its progress towards purification, and so on. It is 
only the top of the bed that ever receives unchanged sewage, and 
the middle and lower sage of the bed never receive wholly un- 
changed sewage, and the amount of filtration and oxidation that 
the sewage has undergone by the time it reaches any particular 
layer in the bed, being constant, the maximum amount of selective 
growths for dealing with the sewage at those particular points is 
obtained. For instance, at the top of the bed which receives the 
settled sewage we found at Redhill large numbers of little worms 
and the larve of flies. These were undoubtedly feeding on the 
small particles of solid matter in the sewage, but at the bottom of 
the bed we found none of those, but plenty of nitrifying bacteria, 
together with infusoria, &c. 

Now, with a contact bed it may be that these selective growths 
or cultivations are not obtained in so perfect a manner, because 
the unfiltered settled sewage comes more in contact with the whole 
of the body of the bed, the bottom as well as the top, and the 
purification bas to take place through the whole of the bed as best 
it can, and then, after a rest for aération, the bed is again flooded 
with sewage, 

Again, as regards aération, we think the contact bed compares 
very unfavourably with the sprinkler bed, because while the con- 
tact bed is alternately filled and emptied, that is to say, first 
favouring anaérobic, and then aérobic organisms, the continuous 
or sprinkler bed works under constant aérobic conditions, with 
always an ample supply of oxygen—oxygen dissolved in the 
sewage and oxygen in the air carried down by the sewage as it 
passes through the bed. 

The subject is one of such great importance to everyone in- 
terested in the disposal of sewage, that no excuse is necessary for 
presenting this brief paper for the purpose of introducing a dis- 
cussion, 

We may, however, be permitted to make a further remark with 
reference to sewage purification, and which has reference to a 
subject which must sooner or later come prominently forward, 
namely, the fact that the bacterial system of purification merely 
improves the sewage from the chemical point of view, leaving it 
nearly as impure as before from the bacteriological point of view, 
and possibly, therefore, quite as dangerous, so far as disseminating 
the germs of typhoid fever, cholera, and other water-borne diseases, 
is concerned. 

Some method is, or will be, required for removing these bacteria. 
This may possibly be done by a fina) filtration through beds of 
sand, but we doubt whether this will prove practicable on a large 
scale. On the other hand, it may be done by aid of heat, and 
possibly the heat evolved from the combustion of house refuse may 
be utilised for this purpose. At any rate, it may interest this 
meeting to know that one of us is experimenting in this direction, 
and thinks he has succeeded in solving the problem. In any case 
such sterilisation is greatly to be desired where the sewage effluent 
is to be discharged into any stream from which at points lower 
down water is abstracted for use for domestic urposes, Or where 
the effluent is discharged into tidal water near layings from which 
shell fish are taken. Possibly some member of this Congress may 
have given this subject attention, and may have information to 
impart which will be of interest to the members, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE engineering trades are well engaged, and electrical work in 
particular continues to absorb a great deal of attention, especially 
in regard to electric traction affairs, Makers of machine tools are 
fairly well engaged, both on home and foreign account. 

Engineers have been able to obtain supplies of iron and steel 
recently at more reasonable rates than for some time past, and the 
tendency of the coke and coal market in a downward direction 
seems to indicate that the market will continue in consumers’ 
favour during the summer, This was the view generally taken on 
‘Change to-day—Thursday—in Birmingham, and those engineers 
who had held aloof at the recent quarterly meeting from purchasing 
were to-day more willing to place orders, and a fair amount of 
business was therefore transacted. 

German competition in the steel trade appears to be equally as 
keen as recently, but on the week home quotations are well main- 
tained. Bessemer billets are quoted at about £4 15s.; Siemens 
ditto, £4 17s. 6d.; mild steel bars, £6 7s, 6d. to £7 2s. 64.; plates, 
£6 to £7 ; girders, £5 15s, to £6 5s, ; and angles, £5 10s. to £6 7s. 6d. 
South Staffordshire last year made 238,046 tons of puddled bars, 
against 244,298 tons the year before ; North Staffordshire, 105,777, 
against 104,055 ; and Shropshire, 32,700, against 36,970 tons, 

_A little over £56,000 is to be laid out by the Worcester City 
Council upon atrobic bacterial treatment of sewage upon oxidation 
beds, with a sprinkler. To provide the necessary power the engi- 
neers have been instructed to obtain alternative tenders for a 
steam plant, machinery, and buildings, and for a gas producer and 
gas engine, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Any real activity in connection with the engineering 
trades of this district is still mainly confined to the locomotive 
building and electrical branches, e considerable number of 
locomotive orders that have recently been given out, with others 
that are shortly to come upon the market, practically ensure full 
employment to this section of the trade for a considerable time 
ahead, As to electrical engineering, the large developments of 
electrical power for engineering works and general manufacturing 
purposes, together with a s y extension of electric lighting, are 
certain to keep the various sections of this branch of trade busy 
for almost an indefinite period. With regard to other engineering 
industries, the situation is not at all satisfactory, and there are 
very few establishments that could not do with a good deal more 
work than they have in hand, whilst many firms are getting short 





of orders to keep their shops going, with comparatively little new 
work in prospect, 

The Manchester iron ‘Change meeting on Tuesday was only 
moderately attended, and a dragging, hand-to-mouth sort of busi- 
ness continues the general report. “ace quoted rates both for 
raw and manufactured material remain practically unchanged, but 
in the open market there is still low cutting to effect sales, In pig 
iron buying is mostly restricted to small quantities to cover current 
requirements. Prices are somewhat irregular, qaotations being, if 
anything, a trifle easier in some cases, with a tendency to harden 
in others. For No, 3foundry Lancashire makers have given way 
slightly upon recent quoted rates, and 54s, would now represent 
about the full average price Manchester. For Lincolnshire foundry 
the official list remains unchanged, and with most of the 
makers having little or nothing to offer, they are still in some 
instances quoting slightly above the minimum. It is, however, 
exceptional where quotations exceed 50s. 6d. to 51s, delivered 
Manchester, and even at these figures there are lower sellers 
where iron is offering through second hands. Derbyshire brands 
remain much as last quoted, ranging from 54s, and 54s. 6d. up to 
55s. 6d., delivered here. Forge qualities meet with comparatively 
little inquiry to really test prices, but quotations are unchanged 
at about 50s. to 50s, 2d. Derbyshire, and 50s, 2d. Lancashire and 
Lincolnshire brands, delivered Warrington. Middlesbrough iron 
still tends rather in a hardening direction, and delive’ Man- 
chester, No. 3 foundry is not quoted under 54s, 10d. to 55s. 4d. 
net, for Scotch iron quotations have been little more than 
nominal during the past week, but they may still be given at 
about 57s. 6d. to 57s. 9d. Eglinton, 59s. 6d. Glengarnock, and 61s. 
Gartsherrie, delivered Manchester docks. 

Makers of hematites have shown a tendency towards rather 
more firmness in their quotations, and 67s. to 67s. 6d. represents 
about the minimum they are disposed to entertain, with outside 
prices about 66s. 6d. net for No, 3 fonndry delivered Manchester. 

In billets there is still keon competition from the Continent at 
prices ranging from about £4 6s, 6d. to £4 7s. 6d., and local 
makers have been taking £4 133. 6d. for delivery Manchester 
district. 

In finished iron only a limited weight of new business coming 
forward continues the general report, and it is exceptional where 
forges are making more than four days per week, with even this 
short time only practicable on orders from hand to mouth. The 
Association list rates for bars remain unchanged, but outside 
makers are rather easier in their quotations, and Lancashire bars 
range from about £6 7s. 6d. and £6 8s. up to £6 10s., with North 
Staffordshire bars still quoted £6 10s. up to £6 15s. delivered 
Manchester district. Sheets average about £8 to £8 2s, 6d., and 
hoops remain at the Association basis of £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths delivered Manchester, and 2s, 6d. 
less for shipment. 

Nut and bolt makers report this branch of trade in a ve' 
unsatisfactory condition. There is extremely little new aa 
offering, and for this prices are cut, orders that are of any weight 
being quoted for altogether independently of the normal list 
rates. 

A moderate weight of business is coming forward in most sections 
of the manufactured steel trade, and there is perhaps rather a ten- 
dency to stiffen on the low-cut quotations for some descriptions of 
finished material. Steel bars remain without quotable change at 
about £6 5s. to £6 7s. 6d. and £6 10s.; angles have stiffened u 
from recentlow quotations, and are not now quoted under £5 12s. 6d. 
to £5 15s.; with common steel plates also stronger, and only in 
exceptional cases to be bought under £610s. In boiler plates there 
has been a fair business passing through, and for boiler specifica- 
tions it is exceptional where there are quotations under £7 to 
£7 2s. 6d.; but similar qualities of plates sold for outside require- 
ments are still in some cases quoted as low as £6 12s, 6d. to £6 15s., 
delivered in the Manchester district. 

On Saturday last an excursion was made to Chester by members 
of the Manchester Association of Engineers and their lady friends ; 
the party, which numbered upwards of sixty, being accompanied 
by the president, Mr. E. G. Constantine. The excursion included 
visits to Eaton Hall, the residence of the Duke of Westminster, 
and to Hawarden. By the courtesy of the Hon. Cecil Parkers, 
steward to the Duke of Westminster, permission was granted for 
the party to drive through Eaton Park vid the Belgrave and 
Bretton approaches to Hawarden. Unfortunately the weather 
was anything but favourable, but a pleasant afternoon was spent 
in driving through the park, an inspection of Eaton Hall, followed 
by a drive to Hawarden, where a visit to the church, and after- 
wards a walk through the park to Hawarden Castle, were of 
special interest to many of the members and their friends. 

Comparatively little or no change can be reported with regard 
to the coal trade of this district, the demand for all descriptions 
of fuel continuing extremely slow, with pits running about three to 
four days, and stocks, chiefly, however, in the better qualities of 
round coal, going down pretty freely into stock. Although on 
prompt sales prices continue to be cut low, and special quotations 
are frequently made to effect clearances of stocks under load, 
firmness is being maintained in quotations for contracts, the 
general anticipation being that when the present slack season of 
the year has been got through there will be a steadying in the 
market, and coalowners are disinclined to commit themselves 
forward at anything like the very low prices which for the moment 
are being taken. 

House-fire qualities, of course, just now represent the quietest 
section of the market, but as this does not represent any 
exceptional conditions of trade, collieries are not much concerned 
about the absence of demand or the accumulation of stocks, these 
being required to meet the usual extra winter consumption. Con- 
sequently they are not attempting to force sales, except under 
occasional special conditions, and prices are steady at from 
13s, 6d. to 14s. 6d. for the very best qualities, 11s. and 11s. 6d. up 
to 12s, 6d. for seconds, and from 9s. 6d. to 10s. 6d. for the 
commoner sorts of house-fire coal. 

The lower qualities of round coal continue in much the same 
restricted demand as reported previously. With plentiful supplies 
on the market, owing to the absence of demand for common house- 
fire purposes, and the unsatisfactory condition of some of the large 
coal-using industries, there is a weakness in prices for current sales, 
and for prompt clearance common steam and forge coals could be 
bought at from 7s. 6d. and 7s. 9d. to 8s., with ordinary quotations 
about 8s. 6d. to 8s. 9d., which would represent about the minimum 
basis at which forward contracts would be entertained. 

Engine classes of fuel also, notwithstan/ing the present restricted 
production of slack, continue fairly plentiful on the market. This 
is due to the } d requir ts for mill consumption, owing to 
the short time in the cotton trade and the usual holidays in the 
manufacturing districts which have now commenced and will con- 
tinue during the next month or six weeks, and which will also tend 
to curtail requirements. For the better qualities of slack, which 
are not over game on the market, prices are generally steady 
at about 6s. 3d. and 6s. 6d. up to 6s. 9d. per ton, with good medium 
sorts averaging about 5s. 6d. to 5s. 9d. and 6s., but the commoner 
sorts of slack, which are rather a drug on the market, can be bought 
in some quantity under 4s., and scarcely average more than 4s. to 
-— 6d., with some of the better qualities quoted 4s. 9d. per ton at 
the pit. 

The shipping trade remains much as reported of late, with 
common qualities of steam coal offering for immediate clearance at 
special figures, as low as 8s, 6d. to 8s. 9d. being reported, with 
ordinary quotations about 9s. 6d. up to 10s., delivered at the ports 
on the Mersey. 

Coke makers are fully maintaining late rates both for forge and 
foundry qualities, the demand continuing more than sufficient to 
take off all that they are producing. At the ovens good 
furnace cokes are fetching from 13s, 6d. to 14s. 6d. and 15s., and 
foundry cokes from 19s. and 20s. for good ordinary qualities, up to 
21s. and 22s. for some of the special makes. 

Barrow,—There is not as much life in the hematite pig iron trade 








as of late, but a fair business is being done. Makers have reduced 
their output by the blowing out of one furnace. Now there are 
33 in blast, and one of these is on spiegeleisen and another on 
charcoal iron. In the corresponding week of last year 36 furnaces 
were in blast. The make is relatively higher per furnace than it 
was last year, as not only isa new American furnace in blast at 
Carnforth, with a —_ increased output over the furnaces 
previously working at Carnforth, but the new furnace at Askam is 
producing from 1500 to 1800 tons a week, and, generally speaking, 
the other furnaces in the district are yielding more metal per unit. 
Warrant stocks are steady at slightly over 20,000 tons. There is 
no increase in the stocks held by makers. Forge and foundry 
qualities are not in much demand ; indeed, they are not made, 
except in cases where there is no metal mixer available, by means 
of which uniformity of product is maintained. Prices are steady 
at 58s. 6d. for mixed Bessemer numbers net f.o.b. Warrant iron 
is easy at 56s. 7d. net cash sellers, buyers 14d. less, and very little 
trade is being done in them. 

Iron ore is in good demand, and all the best qualities are readily 
dis of. This will naturally be the fact in view of the necessity 
of importing so much iron ore from Spain in order to make up the 
requirements of the furnaces in blast in the district. Native ore 
is still quoted at 123, net at mines. Spanish ore is at 15s. 6d. net 
at West Coast ports, 

The steel trade is not so briskly employed as of late. The 
demand for steel rails for early delivery is not good, but the mills 
are still kept fairly busy, and makers have orders in hand which 
will furnish them with employment later on. £5 10s. is still the 
price for heavy sections net f.o.b, Shipbuilding material remains 
quiet, plates being in very limited request. The price still remains 
at £6 per ton. Hoops are in poor demand, tin bars are quiet, and 
heavy steel castings are — in moderate request. Chilled steel 
castings are, however, brisk. The British Griffin Chilled Steel 
Company is very busy, A repeat order for 2000 wheels is to hand 
from Burmah. Orders are in hand at these works for four months’ 
work, and overtime is being worked. 

Shipbuilders and marine engineers are still short of orders, 
although it is reported the order for a new Scout has been placed 
with Vickers, Sons and Maxim. 

Coal and coke remain very quiet, and prices are low. 

Shipping is weaker. The shipments of iron and steel from West 
Coast ports last week amounted to 14,151 tons, of which 4289 tons 
were iron and 9852 tons steel, in comparison with 15,167 tons for 
the corresponding week of last year, a decrease of 1016 tons. For 
the year to date the aggregate shipments of iron and steel have 
reached 538,498 tons, as against 524,487 tons for the correspond- 
ing period of last year, an increase of 14,011 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE continued warm weather has caused house coal to be some- 
what more languid alike on local, metropolitan, and Eastern 
Counties account. There is no perceptible change in quotations, 
best Silkstones being still quoted up to 12s. 6d. per ton, with 
Barnsley house, in first qualities, from 11s. to lls. 6d. per ton; 
nuts and second house from 9s. 6d. per ton. The demand for best 
Silkstones is considerably in excess of the supply, the tendency of 
late being for heavier deliveries of a higher class of household fuel. 
In steam coal hard coal pits are best employed, the demand for 
export and for locomotive purposes being fully up to the average. 
From 3d. to 9d. per ton is easily made in the open market in 
excess of the contract price of 93. per ton. (Generally speaking, 
collieries producing steam coal are much better employed than 
they were, and have no difficulty in finding four or five daysa 
week for their men. The depressed state of the Lancashire cotton 
mills is materially checking the demand for common coal, with the 
result that coke makers can now easily get all that they want. 
Washed coke fetches up to 13s. and 13s. 6d. per ton. 

On the 21st inst. terminated the notices served by Messrs. John 
Brown and Co. to the workmen employed at the Swallowwood pit 
of their Rotherham Main Colliery Company. The pit has been 
temporarily closed owing to slackness of trade. Some 250 men 
and boys employed underground and a number of top men are 
affected. e company have shown every anxiety to meet their 
men, and it is understood that for nearly the whole of them 
—— will be found in other parts of the company’s 
collieries. 

The iron trade continues very quiet, and quotations perceptibly 
weaken. 

In Swedish iron and steel there is rather more doing, the orders 
recently given out being to cover contracts, and not in the way of 
speculation ; at the same time, it has to be borne in mind that the 
quarter which closed in June was one of the worst ever experi- 
enced in most of the departments. ‘Through the ordering being 
for immediate needs only, stocks in consumers’ hands were run 
very fine. There has, consequently, been some demand on the 
merchants, who are themselves in no ways overweighted with 
supplies. Small as their stocks are, however, they are quite 
sufficient to meet requirements, and as Swedish makers are fairly 
busy in most classes of material, prices keep steady. There is no 
likelihood of a ‘‘ boom ” coming soon, otherwise prices would jump 
up very promptly. 

In the crucible steel trade there are rather better accounts from 
the new markets in South Africa, That market, however, con- 
tinues to be very disappointing. It was expected by this time to 
have had heavy demands made upon Shefiield steel houses, but 
these expectations have been completely disappointed. Represen- 
tatives of Sheffield firms in South Africa report continuous 
improvement in the relations of the Boers towards this country, 
and state they have no doubt whatever that business will gradually 
get better, although no great hopes are entertained in that direc- 
tion until another twelve months have passed. The principal 
trade now being done is in high class tool steels, commoner 
qualities being but little in demand. 

Nothing has been heard as yet of orders in connection with the 
new Admiralty programme. Work in the armour plate depart- 
ments is almost exclusively restricted to the finishing shops, There 
is consequently a large number of hands out of work, and the pros- 
pect for autumn is anything but encouraging. The condition of 
trade is accurately reflected in the market value of local shares, 
in which heavy depreciations have recently been shown. Some 
improvement is reported on shipbuilding account, but the few 
orders received are altogether out of proportion to what the plant 
is capable of producing. Generally speaking, complaints are heard 
throughout the whole of the heavy material trades, while in the 
lighter industries of cutlery, silver, electro-pilate, and Britannia 
metal, the work in hand is altogether unequal to keeping the staffs 
employed. 

ur local manufacturers continue to experience the injurious 
effects of foreign tariffs. One house largely engaged in mining 
and excavating tools had inquiries the other day from Honolulu 
for one of their specialities. The machine would have suited the 
customer, but on inquiry he found that to its original value of £64 
would have to be added an export duty of 140 dollars. This at 
once closed the transaction, and thus the business was lost. Other 
instances of trade crippled and crushed by prohibitive tariffs are 
continually being furnished. 

The Rotherham Corporation have completed the Tinsley section 
of their tramway system, and there is now a through service 
between Sheffield and Rotherham. Major Pringle, R.E., Board of 
Trade Inspector, went over the route on Tuesday evening, and 
an official certificate is expected in due course. To cope with the 
extra traffic from and to Rotherham the Sheffield tramway officials 
have increased the number of cars which will form the connection 
at Tinsley. For tramway purposes the Retherham Corporation 
have power to borrow up to £150,000, but it is thought £120,000 
will cover the outlay. the length of the track laid is nine miles 
three furlongs two chains, 
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The death is announced of Mr. John James Barrow, J.P., of 
Hyde Park-gardens, London, and formerly of Ringwood Hall, 
Staveley, Derbyshire. Mr. Barrow was the son of the late Mr. 
Jobn Barrow, whose brother, Mr. Richard Barrow, was the founder 
of the Barrow Works, now known as the Staveley Coal and Iron 
Company, Limited. Mr. J. J. Barrow was a director of the 
Staveley Company, and for years presided at the board meetings. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY speaking, business this week in the iron and steel 

rades of this district has been more lively than for some time and 

prospects are regarded as encouraging, further improvement being, 
as a rule, looked for over the current quarter. The greater 
activity is more particularly experienced in the ordinary Cleveland 
pig iron and the steel rail making branches. The only important 
exceptions to the improving state of business are to be found in 
connection with the hematite pig iron and the plate and angle 
making departments, and the unfavourable character of trade in 
these is altogether due to the marked depression in the ship- 
building industry. It is a good many years since work was so 
short in that industry as it is at present, and no one is sanguine 
enough to expect an early revival. 

The shipments of pig iron from the Cleveland district this month 
have been as remarkable for their seantiness as thcse of June were 
for their briskness. They have never been on such a small scale 
in any month since the early part of last year, and no July since 
1892 bas shown poorer figures. Things, however, are not so bad 
as they seem, for the slackness in the exports is due to exceptional 
circumstances. The holidays in the Glasgow district have caused 
a large reduction in the consumption of Cleveland pig iron there, 
very little indeed having been required, Last month Cleveland sent 
an average of nearly 2000 tons per day of pig iron to Scotland, this 
month not 1300 tons, and during the last week very little. It was 
hardly likely that they would be kept up at anything like the 
figures of last month, and if the demand had been kept up it could 
not have been met; in fact, the present reduced demand is not 
being satisfied, and the decreased exports are partly due to the 
dearth of pig iron in makers’ hands.. More iron would certainly 
be sent away if the ironmasters could supply it. Nearly all the 
makers are in arrear with their deliveries, and to get even a 1000- 
ton cargo loaded at one wharf is a rather difficult matter. 

Scarcely any iron can be bought now for delivery before the end 
of August, as producers have next to no stock, and have already 
booked orders which will take up all the iron they can make during 
the next six weeks. Those who want iron promptly have to buy 
warrants, and during the last week or so there have been consider- 
able withdrawals from the stock in the public stores. Under such 
circumstances as these the small shipments are having no detri- 
mental influence on the market, the tone continuing sanguine and 
the prices move up. The exports of pig iron from the Cleveland 
district this month amounted to 53,677 tons, as compared with 
82,371 tons last month, and 62,566 tons in July, all to 22nd. No 
iron has this month been sent from Cleveland to the United 
States—this being the first month since February, 1902, about 
which such a report could be made—but a small lot has gone to 
Montreal. To Germany also the quantity has been small this 
month. The stock of Cleveland pig iron in Connal’s public warrant 
stores, which last month declined over 11,000 tons, this month has 
shown an increase of 1426 tons, 133,619 tons being held on 22nd inst. 

Cleveland foundry pig iron is scarce, and most makers are short 
in their deliveries. e prices have improved this week both for 
these qualities and for warrants. No. 3 Cleveland G.M.B. pig 
iron has been raised to 46s. 9d. per ton, and this, in the face of 
the poor shipments, indicates the strong position of the ironmasters. 
At this price a consumer cannot have his choice of brands ; in fact, 
the leading makers have put up their quotations for No. 3 to 47s, 
Cleveland warrants have gone up to 463. 10Jd. cash sellers, and 
buyers were on Wednesday giving as much as 46s, 94d. cash. 
Scotland is.a very large consumer of No. 4 Cleveland foundry pig 
iron, as it has taken a considerably reduced quantity this month, 
owing to the holidays there ; but, nevertheless, the prices are well 
maintained, and it is difficult to get any from either makers or 
second-hands under 46s. 6d. A fair business has been done in 
Cleveland forge pig iron, which is not so scarce as the higher 
qualities, and the prices are:—Grey forge, 45s. 3d.; mottled, 
44s, 9d.; and white, 44s. 3d.; figures relatively cheaper than those 
of foundry qualities, 

The Cleveland ironstone miners are not satisfied with the reply 
of their employers that the wages for the current quarter sball 
remain the same as those of the previous quarter, in view of the 
fact that the blast furnacemen have had their wages advanced. 
They consider that they also are entitled to some advance, and 
they have, therefore, instructed their delegates to have another 
interview with the masters. 

The hematite pig iron trade is weak, and the production, though 
lately much reduced, is still in excess of requirements. The 
industries upon which the hematite iron makers depend for orders 
are in a depressed condition, and consume much less than has 
been the case for several years. Moreover, the prospects of an 
early revival are not good, There will only be a better trade for 
hematite ironmakers when the shipbuilding industry improves, 
and unfortunately the prospect in that is not at all encouraging. 
Makers of hematite pig iron in this district have been badly 
situated for a long time, and it appears as if they would have to 
curtail their ontput still further. They have to accept relatively 
cheaper prices than those which are ruling for ordinary Cleveland 
pig iron, and the difficulty of making ends meet is very consider- 
able. Mixed numbers have been reduced to 56s. 3d. per ton, and 
No. 4 to 53s. 6d. Rubio ore is tending downwards in price also, 
and most consumers can now buy it at 15s. 74d. per ton c.i.f. 
Tees or Tyne. 

The steel rail mills are well occupied, and are likely to continue 
so throughout this year, for they had good orders on the books, 
not only for ordinary steel rails, but also for tramway rails, which 
both Messrs, Bolekow, Vaughan and Co. and the North-Eastern 
Steel Co, are turning out largely. The official quotation for 
heavy steel rails is £5 10s. net at works, but firms outside that 
organisation are doing business at less. Cast iron railway chairs 
are in better request, and the founders are adhering strongly to 
£3 15s, net at works, 

How greatly foreign competition in unwrought steel in this 
district has increased is shown by an official return just issued. 
Taking Middlesbrough, the imports in the last few years have 
been :—1898, 15 tons ; 1899, 13 tons ; 1900, 1663 tons ; 1901, 23,352 
tons ; and in 1902, 34,612 tons, the steel coming mainly from Ger- 
many and Belgium. One firm on Teesside producing sheets, which 
obtained its supply of unwrought steel—500 tons per week—from 
local works, now gets the whole of the steel required. 

The coal trade continues active, more especially the steam and 
gas coal business. Of these descriptions there is scarcely any for 
sale for early delivery, so that they are reported to be scarce, and 
are stiffening in price. For best steam coals 10s. 9d. to 11s. per 
ton a has now to be paid, and seconds realise as much as 
Ys. od. 

For some years it has been a subject of controversy between the 
Durham colliers and their employers as to whether the pits should 
work on the August bank holiday. The employers did not reckon 
that amongst the general holidays, but the men considered that 
they had a right to the holiday. For a long time there has been 
little work carried on at the pits on that day, because many of the 
men absented themselves. Last year, however, the coalowners 
brought legal actions against the men for breach of contract, and 
ultimately the question was submitted toarbitration. Lord Davey, 


the arbitrator, has just given his award in favour of the men’s 
contention, so that the Durham pits will be laid off on that day 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BUSINESS has been practically suspended in the Glasgow district 
since last report, in consequence of the annual trade holidays, All 
the works are closed, and there has been only a formal meeting in 
the markets on two or three days of this week, It will be well 
into next week before work is generally resumed. 

The pig iron market was closed from Thursday of last week till 
Tuesday, and since its reopening very little has been done. Small 
quantities of Cleveland iron have changed hands at 46s, 8d. cash 
and 46s. 9d. one month ; but there has been nothing doing either 
in Scotch or Cumberland warrants. 

Scotch hematite pig iron is quoted nominally by merchants 
6ls. 6d. for delivery in railway trucks at the West of Scotland 
steel works. 

The prices of Scotch makers’ iron are in one or two cases slightly 
lower, but the market, as a whole, is steady. ‘ 

There has been practically no iron going out of the Glasgow 
stores this week. The total stock held in these stores is very 
small, amounting to 13,836 tons, compared with 24,035 at the 
beginning cf the year, and 47,715 tons at this time last year. It 
is not believed that makers’ stocks have been increasing. Indeed, 
the general impression is that in the course of the last few months 
they have been considerably reduced. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5816 tons, compared with 8338 in the corresponding 
week of last year, showing a decrease of 2522 tons. The total 
shipments since January lst reach 189,880 tons, being 7722 tons 
more than in the corresponding period of last year. 

There are 41 furnaces making hematite, 35 ordinary, and six 
basic iron, the total of 82 thus in operation in Scotland comparing 
with 86 at this time last year. 

The finished iron and steel works are closed, as are also the 
foundries and engineering works. 

Business in the coal trade has been at a stand, as far as the in- 
land demand is concerned, in the Glasgow district. The coal 
shipments are, however, better than was anticipated. The aggre- 
gate shipments at the Scottish ports in the past week were 235,605 
tons, compared with 226,398 in the preceding week, and 234,065 
in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Some progress is reported to have taken place with the Anthra- 
cite Syndicate of the Swansea district, and the chairman, secretary, 
and others have had interviews with several of the coalowners. 
The greatness of the scheme naturally makes the movement a 
tardy one, especially as it is understood that a good deal of diver- 
sity of opinion exists. Some of the owners have been to consider- 
able expense in developing their property, and are looking for a 
return now that this class of coal is in favour. Lookers-on think 
that instead of trying to link all the pe nena first suggested it 
would be wiser to annex a few, and gradually acquire others. 
Other syndicates—one in the Llanelly district—are rumoured. 
These efforts are evidently prompting railway enterprise, and the 
Great Western management is on the alert. It is currently stated 
that considerable changes are being planned. In the Carmarthen 
district workshops are to be erected for the manufacture of locking, 
gearing, and signa!ling appliances, It is also proposed to remove 
the old locomotive repairing departments of Pembroke and Tenby 
to Carmarthen, and to arrange new workshops in connection with 
the engineering department ; also to construct a locomotive shed 
for about thirty engines. 

At Llanelly there is a vigorous effort to be made, and the 
development of the estuary is under consideration by the harbour 
authorities, 

Swansea continues to record substantial business, One of the 
items of import last week was wheat from India. Patent fuel 
business has improved, and shipments to France, Russia, Italy, and 
Algiers are increasing. 

Cardiff shipments to Italy are getting into the old groove again. 
One day this week 10,000 tons were sent, and I note that Swansea 
trade in that quarter has improved. One cargo of 8000 tons left 
Cardiff for Colombo this work As showing prospects, I note that 
ata sale of wrecked coal steamers at Cardiff, single-screened ocean 
coal realised 10s, 9d., and Castle Merthyr bunker coal 63. 

It is pleasant to see that labour difficulties in the Welsh coal field 
are lessening. ‘‘ Mabon” is lecturing about for charitable objects, 
and social and religious questions are occupying general attention, 
while the business at collieries and docksis gratifying, considering 
that this is the holiday season, and house coal in poor demand. 
What with Italian needs and Admiralty requir ts, the | 1 
output has been run upon freely, and several days this week large 
steam on Change was reported scarce, and dock merchants who 
had been enterprising did well. The highest price best steam yet 
reached has been 15s. 6d. In the Swansea district steam coals are 
at 14s. 6d.; house coal, 14s. 6d, 

On ’Change mid-week it was stated that anthracite prices were 
stiffening, best malting commanded 19s. At Llanelly complaints 
are ripe of loca] slackness in coal, consequent upon irregular work- 
ing of some of the tin-plate works, but large cargoes have gone to 
France and Germany. In the Forest of Dean this week a leading 
Cardiff firm of auctioneers has in hand important colliery plant 
to disperse. This is at the Big Slade Union, and the Venus and 
Jupiter Collieries, Parkend, and the Parkgutter Colliery, White- 
croft Lydney. Another sale attracting attention is announced for 
Cardiff next week of electrical and other plant and machinery ; 
this includes various steam engines, dynamos, boilers, pumps, &c. 
A steam joinery works at Abertillery, Mon., is also announced to 
be sold next week. 

A fair degree of business obtains at the leading iron and steel 
works. Imports of pig iron have not been very large, but two 
cargoes from Grimsby came in last week. The leading subject of 
discussion on ’Change of late has been the wages ditficulties. The 
high contending parties are holding meetings, and it is hoped that 
an amicable settlement will be made. This will materially benefit 
all classes throughout the tin-plate works. Operations are now 
resumed at Morriston, and two more mills are now going at the 
Beaufort. 

I have referred on several occasions of late to the large make of 
rails turned out at the Goat Mills, Dowlais, and learn that the 
record of 3000 per week will soon be exceeded. Various arrange- 
ments are in progress, and the extension of electric power is 
amongst them. A new steel works for Briton Ferry is rumoured. 
The site is stated to be in proximity to the Swansea and Rhondda 
Railway. f: 

Steel shipments from Antwerp to mig continue. In the 
Swansea Valley the make of steel ingots is large at Upper Forest, 
and quite an average quantity of bars at Cwmfelin, Landore, and 
Pontardawe. 

Copper trade, average business ; Chili bars, £56 5s.; spelter 
brisk, ae quotation, £20 7s. 6d. New plant is being erected 
by Messrs, Dillwyns at Lower Llansamlet. Lead is at £11 15s., 
Welsh ; Spanish, £11 10s. This week a consignment of 200 tons 
pig lead came from Spain. Iron ore quotations are maintained, 
14s, 6d. to 15s, 6d. Elba ore continues to come in, principally to 
Ebbw Vale. 

I regret to record the death of Mr. J. C. Bedlington, of Cardiff, 
well known in the Newport and Cardiff districts. Up to a late 
period he had pursued his calling as a marine engineer. He was 





tramways was officially inspected by one of the rd of Trade 


Ellis, for June, is a very satisfactory one, It shows an increased 
rise of 59 per cent. In the working of the electric trams it was 
shown, at a meeting of the Cardiff Corporation this week, that 
the net profit on the year’s working was £2475, 

In the share market collieries are firm, Norths very strong, 
Railways show a favourable return ; Rhondda and Swansea Bay, 
Port Talbot, and Brecon and Merthy increased revenue. Taff 
Vale slight decrease on the week, but an aggregate increase on 
the past three weeks of £2590, 

Seamen’s wages at Cardiff, which at one time threatened to 
have a ruinous effect upon the docks, and would but for the 
vigorous generalship of Sir W. T, Lewis, are the subject of pre- 
sent contention. The general secretary of the Bristol Channel 
district of the National Sailors’ Union has issued a circular to 
shipowners trading with Cardiff asking them to take into con- 
sideration the question of granting £4 per month as a minimum 
wage. The secretary of the Cardiff Shipowners’ Association has 
replied that a deputation cannot be received, and intimating that 
the question of wages is one that must be necessarily dealt with 
by individual shipowners, 

On the eve of my despatch I learn that the result «f an im- 
portant meeting in the tin-plate trade at Swansea—at which no 
settlement could bs brought about—will very likely be the issue 
of a general notice to the men. This is likely to be done the first 
week in August, but nothing will be settled until the next meet- 
ing of employers. Alarmists are prophesying a crisis, but this is 
premature. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, July 15th. 

Sages of pig iron have begun to increase, and producers are 
looking for quite a rush of demand before the close ofthe month, No 
more iron is being brought from England or Germany, and producers 
believe they will be able to control the home market. A reduction 
in the price of Bessemer billets was secretly made to 27 dols. per 
ton. Eastern steel plate manufacturers admit that there has been 
quite a falling off in demand for steel plate, but they say there is 
no significance in this fact. Plate makers say bottom quotations 
are 1-78 in large lots, which is the price ruling two years ago. In 
small lots sales are made at 1-90 to 2 cents, The resumption of 
work by strikers has precipitated quite a bunch of orders, The 
strikes of the past two months have enabled steel mills to catch up 
with their work. The enormous margin of 9 dols. to 10 dols. on 
pig iron shows where the pig iron industry stands, The fact that 
a great many buyers have held out of the market for two months 
has had very little effect on prices. The United States Steel 
Corporation has finished several furnaces within a year at a cost of 
350,000 dols. each, and the profits on their product will pay their 
cost of construction within six or eight months. A great deal of 
additional rolling mill capacity has been installed within the past 
year. The margins of profit in the steel industry continue 
excessively large. 

The agencies at work for an equalisation upon a lower level of 
margins will not bring about the anticipated adjustment, because 
of the centralised control which has been established within the 
past few years. No other industry in the country pays as well as 
the steel industry. The sheet and tin-plate mills of the country 
are just now negotiating for large supplies of steel billets to cover 
the requirements of the last half of the year. Bridge builders are 
also in the market this week, and if the desired concessions are 
extended, some very heavy bridge-iron orders will be placed. 
Quite a number of railroad companies are prepared to buy steel 
rails, but for one reason or other they are holding back orders, 
Bar iron is the weakest on the list, owing to the greater increase of 
producing capacity. The sheet mills are busy everywhere. 
Within the past three days inquiries have reached mills for large 
track supplies for use during the last four months of the year. 

Locomotive builders, since July lst, have answered correspon- 

dence relating to the building of locomotives, and the managers 
state that what little capacity they bave to spare this year will 
soon be taken up. Railroad managers are economising in loco- 
motive power by various devices, and the difficulty of obtaining 
locomotives promptly bas resulted in an improvementin the manage- 
ment of enginesin use. Carsare loaded more heavily, longer trains 
are hauled, both engines and cars are kept in more constant 
employment, with an appreciable reduction in operating cost. 
There is a stronger tone in the industrial situation which is due in 
a large measure to the abundant crops and to the advancing ten- 
dency in cereals as well as cotton. 
The hardware industry throughout the Middle and New England 
States is fully as busy as last year, and now that labour disturb- 
ances have been adjusted there will be a rush during the rest of 
the year for big work that should have teen started May Ist. 
Stocks are extremely dull, and leading stock dealers report a 
reaction from this dulness as inevitable because of the fact that 
both railroad securities and industrial stocks are considerably 
below the values of a year ago. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the business of Robert Boyle and Son, 
Limited, will re-assume the old style, Robert Boyle and Son, Mr. 
Boyle having acquired all the shares, 

WE understand that the Sanitary Institute, in connection with 
their Health Exhibition at Bradford, have awarded their silver 
medal to the Horsfall Destructor Company, Limited, for one of 
their ‘‘ Portable” refuse destructors exhibited in operation at the 
Exhibition, 








LAUNCHES AND TRIAL TRIPS. 


JoHN GRAHAM, steel plated screw tug; built by, Mr. Edward 
Hayes, of Stony Stratford; to the order of, Aberdeen Harbour 
Commissioners ; dimensions, 51ft., 10ft. 6in., by 4ft. 6in.; engines, 
compound surface condensing, 8in., 16in., by 10in.; the mean speed 
attained was 11 miles per hour ; trial trip, July Ist. 

BENTINCK, steel screw steamer ; built by, Wood, Skinner and 
Co., Limited, Bill-Quay-on-Tyne ; to the order of, the Burnett 
Steamship Company, Limited, Newcastle-on-Tyne ; to carry, 1700 
tons; engines, triple-expansion, 184in., 30in., 49in. by 33in., 
pressure 160 lb. ; constructed by, North-Eastern Marine Engineering 
Company ; trial was satisfactory, a mean speed of 10} knots being 
attained ; trial trip, July 1st. 

MACEDONIA, steel twin-screw mail steamer; built by, Messrs. 
Harland and Wolff; to the order of, the P. O. Company ; 
dimensions, 530ft. by 60ft., and gross tonnage 11,000; engines, 
two sets quadruple-expansion ; constructed by, Builders ; launch, 
last week, 

MANCHESTER MILLER, open deck steamer ; built by, Northumber- 
land Shipbuilding Company, Limited ; to the order of, Manchester 
Liners, Limited ; dimensions, 373ft., 48ft., by 30ft. 10in. ; to carry, 
7000 tons deadweight ; engines, triple-expansion, 25in., 4lin., 69in. 
by 48in., pressure 180 Ib.; constructed by, Richardsons, Westgarth 
and Co., Limited ; this is the fourth of five similar vessels built or 
being built by this company for the Manchester owners ; launch, 
July 11th, 

MANCHESTER SPINNER, spar deck steamer ; built by, Northum- 
berland Shipbuilding Company, Limited; to the order of, the 


a nephew of Mr. R, Bedlington, mining engineer, Aberdare, and | Manchester Liners, Limited; dimensions, 373ft., 48ft., by 
much esteemed, 30ft. 10in.; to carry, 7000 tons deadweight; engines, triple- 
The Malpas section of the Newport, Mon., Corporation electric | expansion, 25in., 4lin., 69in. by 48in., pressure 180 lb.; con- 


structed by, Richardsons, Westgarth and Co.; the trial was 





inspectors this week, and approved. 





henceforth. 





e report of the borough electrical engineer, Cardiff, Mr. 





satisfactory, a speed of 12 knots being attained; trial trip, 


July 11th: 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


DgMAND for the various sorts of iron and steel 
shows no improvement, and is generally very 
slack, but no change in prices can be reported to 
have been made, 

In Silesia the tone of the market was rather 
healthier than in previous weeks, and the employ- 
ment of the rolling mills is stated to have been 
satisfactory ; M. 105 to M. 107-50 p.t. at worksis 
being quoted for puddled bars, which is M. 5p t. 
more than what was realised in the second quarter. 
Also in merchant bars a steady trade was being 
done, and the girder business continues animated, 
four to six weeks being the term of deliver 
generally granted; the basis quotation is still 
M. 105 p.t. free Burbach. Rails fetch M. 120 p t. 
to M. 125 p.t. free place of consumption. Scrap 
iron is a shade easier than in previous weeks, and 
heavy plates for boiler making purposes continue 
in languid demand, whereas plates for shipbuild- 
ing sell fairly well, and the sheet mills are, with 
few exceptions, fully occupied. Tubes have im- 
proved, also in the hardware business a very slight 
movement in an upward direction cah be noticed. 

Pig iron continues well inquired for, though the 
tone generally on the Rhenish-Westphalian iron 
market has not materially improved since 

yrevious weeks. A fair number of orders has 
se secured that will keep the works in good 
occupation during the present quarter. Foundry 
pig and basic are in lively request, while forge 
pig remains neglected. Billets remain actively 
inquired for, prices being the same as before ; 
existing orders reach up to the end of the year. 

There have been comparatively few orders given 
out in the course of this week, foreign consump- 
tien having shown a falling off against previous 
weeks, and prices may perhaps show some weak- 
ness later on. An increase in the demand for 
hoops can be perceived, and the girder trade is 
satisfactory, while for bars only a slow inquiry 
comes forward. Plates remain quiet, and the 
business in drawn wire and in wire nails, which 
was fairly brisk hitherto, is very flat now ; few 
export orders are being secured. Prices for cast- 
ings have recently been raised M. 10 p.t. 

According to the Avlner Volkszeitung Rhenish- 
Westphalian works have recently sold 50,000 t. 
bars and rails to America. 

The following are the present list quotations 
per ton at works :—German foundry pig, No. 1, 
M. 66 to M. 67 p.t.; No. 3, M. 63 to M. 64 p.t.; 
white forge pig, M. 56 pt., free Siegen ; Luxem- 
burg basic, 61f. p.t., free Luxemburg ; German 
Bessemer, M. 67 p.t.; spiegeleisen, M. 67 to M. 68 
p-t., free Siegen. Good merchant bars, M. 120 
to M. 121 p.t.; the same in basic, M. 110 to M. 112 
p.t.; angles, M. 108 to M. 110 p.t.; girders, 
M. 117 to M. 122 p.t.; sheets, M. 137 to M. 142°50 

.t.; heavy plates, M. 140 to M. 160 p.t., accord- 

ng to quality. Rails, in Bessemer, M. 135 p.t.; 
light section rails in basic, M. 105 p.t., at 
works. 

There is nothing to relate in connection with 
the German coal market that would in any way 
differ from previous reports, except that an 
increase in the consumption of engine fuel could 
be stated. Coke is very firm. Deliveries of coal 
per day in the Rhenish- Westphalian district have 
lately been about 3000 wagons higher than during 
the same period in 1902, and as some sorts of 
coal have actually become scarce here and there, 
prices have shown a fluctuating tendency. 
Holland, Belgium, and France, and also Switzer- 
land, continue good customers for Rhenish- 
Westphalian coal. 

For girders and bars a better inquiry comes in 
on the Austro-Hungarian market, and the rolling 
mills are fairly well occupied, but there is very 
little life stirring generally. The negotiations 
carried on between the Austrian ironworks and 
the Upper Silesian iron convention, regarding their 
districts of sale, have ended in both parties pro- 
mising not to sell over the frontier. 

The Union of Austrian ironworks have sold 
931,781 q. bars and sectional iron during the 
period from January to end of May of present 
year, which is equal toa decrease of 238,345 q , 
when compared to the same period last vear. 

A strike is on among the man of the Witkowitz 
works in Mihrisch-Ostrau, 1300 men having struck 
till now. 

The demand for coal is very low on the Austro- 
Hungarian market, and quotaticns are extremely 
depressed. 

The situation of the French iron industry has 
not changed since previous letters, and is par- 
ticularly unsatisfactory in the Centre, while the 
works of the Meurthe et Moselle and Haute- 
Marne department are reported in fairly good 
occupation, 

_ In Paris merchant bars are quoted 165f. p.t.; 
iron plates, 200f. p.t. 

_ Engine fuel continues in very good demand in 
—— while a poor trade only is done in house 
coal, 

According to the Petit Journal, seams of coal 
have been found in Loretto by the Compagnie 
des Mines de la Haute-Cappe. 

The accounts received from the Belgian iron 
market are not of a gratifying nature ; the prices 
obtained leave hardly any profit, and the demand 
is but limited for almost all articles of iron and 
steel ; even for rails that were quite animated a 
short time ago quotations had to be reduced. 
Foundry pig, No. 3, costs 62f. p.t.; ferge pig, 
53f. p.t.; basic, 63f. p.t.; girders for export, 
112-50f. to 115f. p.t.; for home consumption, 
122f. to 125f. p.t. 

The tendency is firm on the Belgian coal 
market ; consumption is moderate, on the whole, 
the large dealers desiring a reduction in prices, 
which the coalowners are unwilling to grant. In 
coke this quarter’s total production has already 
been disposed of at the former quotations. 








OsaKA EXHIBITION. — We have heard from 
Messrs, Takata and Co., of 88, Bishopsgate-street 
Within, that they are showing at the Osaka 
Exhibition, of which a notice appeared in our 
issue of May 15th, a collection of machine 
tools made by Sir W. G. Armstrong, Whitworth 
and Co,, Limited, 
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Patents.” 


Application for Letters Patent. 


O@ When inventions have been ‘‘ communicated" the 
name and address of the communicating party are 
printed in italics. 





10th July, 1908. 


15,231. Motor Cars, D. Jones, Cardiff. 

15,232. Campren’s ParamBvcators, H. I. Humphry, 
Bridgwater. 

15,288. Saurrtes of Looms for Waavino, R. Starkie, 
Halifax. 

15,234. Emprorpery Sions, N. Notl, Halifax. 

15,235. Extension Dinino Tab ug, E. W. and C. Carling, 
London. 

15,286. Maxie ArtiriciaL Wax, B. Piffard, Brocken- 


nurst. 

15,237. Harr Curvers, C. L. Moore, Watford. 

15,238. UnreriLuaB_e Bort ie, E. A. Tory, London. 

15,239. Automatic Saw Bzencugs, J. Ander:on, New- 
castle-on-Tyne. 

15,240. Scatper and Sortine Macaig, B. Williams, 
Beaufort, Brecon. 

15,241. Cuecks for Casement Sasues, J. W. Phillips, 
Southampton. 

15,242. Venicte Waeer Tires, R. and C. H. Wallwork, 
Manchester. 

15,243 RecuLatixe Ececrric Corrents, 8. Watkirs. 
—(The Consolidated Railway Electric Lighting and 
Byjuipment Company, United States.) 

15,244. Racg-staRTine Apparatus, C. J. Fleetwood, 
Liverpool. 

15,245. Governor Putiey, H. T. Boothroyd, Bootle. 

15,246. WgicuHiInc Macutygs, H. Pooley, jun., Liver- 


1. 

iso, Lamp Houper, H. M. Darrah and L. A. Hackett, 
Manchester. 

15,248. Propuction cf Foopsrurrs, A. Ashworth, 
Bury. 

15,249. Motor Cars, ¥. T. Adams, Derby. 

15,250. AppaRaTus for SEPARATING QuaR1z, C. H. 
Stubley, Lincoln. 

15 251. Prorecror for Boots and SHoxs, E. Taylor, 
Blackburn. 

15,252. Marxkinc-out Gatczs, A. J. Humpage, Bir- 
mingham. 

15,258. Concrete Mixer, B. J. Pattison, Darlington. 

15,254. Bousters for BatH Toss, C. Rossdam née 
Klockan, Berlin, 

15,255. Weavine Wire Ciora, W. McGee and A. Donald, 
Glasgow. 

15,256. Pomprne Enorngs, G. Keith and A. C. Cuoke, 
Glasgu 

15,257. Ports, W. Millar, 
Glasgow. 

15,258. Prevextixe the Raisinc of Dust by Moror 
Cars, W. D. Sainsbury, Dublin. 

15,259. Drivinc Mecuaxis, W. N. Gill and D. Good- 
fellow, Glasgow. 

15,260. Tosacco Smoxine Pipss, H. Koppenhagen, 
Southport. 

15,261. Warproprs, R. Downey, Glasgow. 

15,262. Maxtxsc FRinceD ARTICLES, J. 
Glasgow. 

15,268. Gas Heatixc Appuiances, G. W. Hume, 
Lond 

15,264. 


mdon. 
a for Cycizs and Motor Cars, H. Lucas, 
ndon. 
15,266. Erecrricat Switcues, C. M. Dormanand R, A. 
Smith. Salford. 
15,267. Workmen's Tin Borrizs, T. Brown, Newcastle- 
on-Tyne. 
15,268. Doven Mixers, W. Fairweather.—{Landers, 
Frary, and Clark, United States. 
15,269. Lever Mecuanism, L. 8S. Chadwick, Man- 


OpERAaTING TRAMWAY 


“M. Collins, 


on. 
Lamps for Cycygs and Motor Cars, W. Whiston, 


chester. 
15,270. Mxgcuanism of Looms, H. C. Howarth, Man- 


- MAKING Macuingry, I. Kitsee, 

15,272. Wuirrcetress, A. C. Scarr and D. D. Smith, 
Hamilton, Ontario, Canada. 

15.278. Burnine Sort Coat, R. Baker, Hamilton, 
Ontario, Canada. 

15,274. Exrractine Sucar from Saccnaring, W. H. 
Whiteman.—(The Syndicat pour l'Erploitation du 
Brevet Hlavati, Belgium.) 

15,275. Locks, H. L. Symonds and R. Langhorn, 
London. 

15,276. Forminc Crowns for the Texta, J. McDermid, 


on. 

7. Uppers of Boots and Ssoxs, T. P. Milner, 
London. 

15,278. Wiraprawine Liquips from Tanks, W. Mann, 
mdon. 






15,279. Nar, Brusues, H. V. Hoop, London. 

15,280. Marks for Anrmazs, J. Babik, London. 

15,281. Lapigs' Hat Fasteners, E. Weissman, 
London. 

15,282. Lamps for Motor Cars, F. Pearson, jun., 


London. 

15,283. Wrxpow Frames, W. Meakin, London. 

15,284. Corton Gins, The Cotton Seed Company, 
Limited, and J. C. W. Stanley, London. 

15.285. Wuaeets for Motor Cars, G. 8S. Ogilvie, 
London, 

15,286. Stapies, H. Richards and G. Davis, London. 

15,287. Payment of Fares on Conveyances, L. N. Jacob 
and L. Bartmann, London. 

15,288. NON - REFILLABLE Borr.eEs, 
London. 

15,289. Apparatus for Sincgrna C.oTn, A. Mather, 


D. Morgan, 


15,290. SypHon F.usHixe Cistarns, A. T. Pryce, Bir- 
mingham. 

15,291. SgaLinec Davices for Mitk Cans. H. H. Lake.— 
(N. Dreyer, 7. Dahl, and N. J. Hystad, Norway.) 

15,292. Removine IncrusTaTION in GENERATORS, W. 
Gawlikowski, London. 

15.293. BorrLe-sEALtnc Devicg, G. H. Gillette, H. T. 
Noyes, and H. G. Stripe, London. 

15,294. Apparatus for REPRODUCING Sounp, G. Laudet, 
London. 

15,295. Ovens, M. 8. Corrie, London. 

15,296. Means for PRopgLLina Boats, 

mdon. 

15,297. Hyorenic Sarety Cots, M. Watson, Selhurst, 

15,298. Stats CLEANER, J. Thompson, London. 

15,299. Locxine Nuts on Botts, W. C. 8. Bloomfield, 
Lond 

15,300. 
Lo 


ndon. 
15,301. CompingED WHEAT-CLEANING Apparatus, W. J. 
Booth, London. 
15,302. Means for Repropuctine Sounp, J. St. V. Pletts, 
London. 
ee Gas Burner, C. C. Carpenter, 


J. Heath, 


on. 
<EEPING OrFricEeRs’ Messine Accounts, W. Kirk, 


on. 

15,304. Printinc Macurngs, F., C., and W. A. Payne, 
London. 

15,305. TROUSER-SUPPORTING Davicr, E. A. Braubach, 
London. 

15, aod Bregecu Mecuani:m for OrpNaANcE, J. Moore, 

ondon. 

15,807. Macuine for Grarninc Leatuer, W. Clark.— 
(The Vaughn Machine Company, G. mb. H., 
Germany.) 

15,308. Hat Sewina Macuines, E. G. O'Donnell, 
London. 

15,809. Ratstna Liquip by ComPRESSED AIR, R. Stirling, 
London. 

15,810. Gotrinc ImpLemEnts, W. Mills, London, 

15,311. Eygo.assgs, F. H. Wheway, Birmingham. 

—, Means for PResERVING FRuIT, J. Frangopulo, 

ndon. 


15,818. Sscurmsc Neckties to Cottars, M. Archam- 
bault, London. 

15,314. Sureicat Isviators, V. Gretsch, London. 

1. Workine Tramway Points, J. B. Mather, 

mdon. 

15,316. Grats Bars, A. Riilf, Liverpool. 

15,317. E.gctro Deposition of Metats, J. H. and A. 
Collis, a W. Head, London. 

15,318. RCULAR Heets of Boots, A. Cruickshank, 


ndon. 
ay TexeatTinc Fish Rercsz, W. M. Sandison, 


mdon, 

15,320 Furnace Grates, W. F. A. Kolle, London. 

15 321, Corms-rrzgeD Mecuanrm fur Gas Merers, W. 
Cowan, London. 

15,322. Corxine of Borrias, M. A. Pat‘on and R. M. 
and C. E. Chambers, London. 

15,323. Sram Traps, J. E. L. Ogden, London. 

15,324. MANUALLY~- PROPELLED VgHICLes, W. Maasch, 
London. 

—_ Faucets, E. L. Walter and A. B. Lacey, 


mdon. 

15,326. Repucine VipraTion in Cycies, H. Redhead 
and G. F. Towell, London. 

15,327. Guass Factne Ties, E. Miiller, London. 

15,328. Bripie Bita, B. Lemarque, London. 

15,329. Boot-peaoine Macuwyg, J. W. Macker zie.—(E. 
Caron. Canada.) 

15,330. Boot-pxcoine Macuing, J. W. Mackenz'e.—(Z. 
Caron, Canada ) 

15,331. SyaP Hooks, J. F. Ellsworth. London. 

15,332. CALAB SH, an IMPLEMENT use: in BaLL Pxay, 
8. E. Wharton, London. 

15.323. Fexp Trorcns for Awimats, F. H. Hayes, J. 
Timberman and W. H. Niedermaun, London. 


15 334. Boot-rinisHinc Macuinery, G. H. Catt, 
London. 

15,385. Mgcuanicat MusicaL Instruments, F. A. 
Richter, London. 

15,836. MxzcuanicaAL Musical Instruments, F. A. 
Richter, Lonilon, 

15,337. Execrric Iositmsa Apparatus, W. Roos, 
London. 

15.388. Exzcrric Ienrrmsa Apparatus, W. Roos, 
London. 

15,339. DgveLopine PaorocrapHic Fitms, M. Herz, 


ndon. 

15,340. Doors, W. W. Taylor, London. 

— Macurnz for Tarmmine O11 Caxgs, A. W. French, 
mdon. 


llth July, 1908. 


15,342. Mixine Aspua.t, W. and J. H. Mylroie, Fleet- 
wood, Lancs. 

15,348. SanpwasHeERs, J. Southall, Worcester. 

15,344. ArJOsTABLE Free Bars for Stoves, M. Bragg, 
Aldershot. 

ag LECTRIC SPARKING P vo, H. J. Creffield, Erith, 

ent. 

15,346. InsrrumENT for CLEANING Pipgs, H. Williamson 
and The Williamson Patent Pipe Company, Limited, 
London. 

. Waste Water Cxosets, J. Place and Sons, 
Limited, and W. H. Place. Halifax. 

15,348. Gross Hoiperg, J. W. Lea and J. H. Perrins, 
Birmingham. 

15,349. Gair for Hato Barrens, J. and E. Gunnill, 

le. 


Goole. 

15,350. Fastewine VEHICLE Doors, E. and J. Gunnill, 
Goole. 

15,351. EARTHENWARE WasH Toss, A, Morrison, 


Glasgow. 

15,852. Sarety VaLve for PygumaticTirgs, A, Garner, 
Runcorn. 

15,353. TicKtT-PUNCHING MacuINE, D. Maxwell and W. 
Dewar. Dundee. 

15,854. New Scizntiric Inpoor Game, R. Garnell, 


ndon. 
15,855. Srramwer for Crotars, 8. W. Tomkins, 
8 


to! 

15,356. Prorectixa Pyetmatic Tirge, C. Grayson, 
Liverpool. 

15.857. Rotter Burnp Fitrines, J. Hastwell, New 
Brighton, Cheshire. 

15,358. Dygina Corton CLorn, W. Grime, Man- 
chester. 

15,859. Rartway Wacow Axcg3, H. Liebert, Man- 
chester. 

15,360. Lataes, H Liebert. Manchester. 

15,361. Sprnpigs, F. Lowe, F. B. Pratt, A. Turner, and 
J. Edwards, Manchester. 

15,362. ConpEysgeR Boxstns, C. E. Wilkinson, Man- 
chester. 

15.363. F.xtwe Broom Hanpies into Broom Heaps, 
F. M. and A. G. Dobson, Great Malvern. 

15.864. Bars for Evecrric Lirr Cars, W. Sprowson, 
Manchester. 

15,365, Tramway Rats, H. M, and H. M. Bigwood and 
F. Biddle, Birmingham. 

15,366. Erecrric Saraty Fusgs, D. Martin, Birming- 
ham. 

15,367. Horsgsuoss, J. M. and C. Driver, Keighley. 

15,368. MouLps for use in Castine Rice WLs, J. 
Butler and J. Evans, Manchester. 

15,369. Trottuy Arms of ELxecrric Tramways, A. 
Taylor, W. Moorehead, ard T. H. Kingscote, Man- 
chester. 

15 ed Tammminc the Encxs of Pres, 8. P. Wood, 
Hu 


15,371. WaTerproor Garments. P. Frankenstein and 
Sons, Limited, and I. Sugar, Manchester. 

15.372. ADVERTISING MgcHaNism, F. W. Hayward, 
Norwich. 

15,373. Lamp Burner, C. P. Gilman and R. Lewis, 
Alderholt. 

15,374. Votcanisinc Apparatus, R. and C. H. Wall- 
work. Manchester. 

15,375. Lavatory Rott Hoxpgrs, A. Fitt, Birming- 


am. 
15 876. Gorr CivuB3, J. White, W. H. Booth, and J. 
homas, Swansea. 

15,377. Rops for Dratn-cLeayine Toots, J. W. and W. 
W. Bristol, Birmingham. 

15,378. Fasteninc Device for Stoves, W. Selers-John- 
sop, Glasgow. 

15,379. Tramway Ports, A. E. W. Aldridge, Birming- 


m., 
15,380. Bow ts for FurniturE Castors, H. Moore, Bir- 
mingham. 
15,381. Construction of Sxrps’ Huiis, J. D. Bowie, 


Glasgow. 

15,382. Pocket Spitroons and Casss, F. W. Zimer, 
London. 

15,388. Manoracturg. of Hor Warsr Tanks, D. P. 
Menzies, Glasgow. 

15,384. Hors FexpEr, T. Cowburn, Gloucester. 

15,885. Apparatus for Printine on TiLEs, E. Lee, 
Leeds. 


15,886. FIRE- EXTINGUISHING SPRINKLERS, G. Mills, 
Manchester. 

15,887. OrnwamMEntaL Water Fountain, J. Keith, 
Glasgow. 

15,888. Propuctne WgLpiess Carns, A. G, Strathern, 
G Ww. 


15,889. Pencrt Porntsrs, F. B. Canode, Glasgow. 
15,390. Sgetrine in Motion Enarnzs, M. E. Dunscombe, 


Bristol. 

15,391. AceTyYLENE Lamps for Motor Oars, J. Bartlett, 
London. 

15,892, CoIn-FREED Macutngs, A. Clama, London. 

15,393, SHapE Rotter Hoipers, E. Chabot, London. 

15,394, CycLe Pepats, G. M. Nichol, London. 

15,895. Powsk TRANSMITTING MgcHanisM, F. Sedivy, 
London. 

15,396. Step Lappers, J. Skegg, Salford, 

15,897. IncanpEsceENT Burners, C. J. Alexander, 

London. 

15,898. Quzug ConpucTor, G. R. V. Braeuer, Berlin. 

15,899. CHaLicg or Communion Cup, H. Lissner, 
Berlin. 

15,400. Soap Epaine Macaig, R. Hartmann, Berlin. 

15,401. Serum for CuraTIVE PurposEs, G. W. Johnson. 





—(Kalle and Co., Germany.) 





15,402. Motor Cars, A. Thomas and T. W. W. Emerson, 
Bournemouth, 

15,403. Ergctrric Circuit Contro.usG Apparatus, C, 
C. Garrard and Ferranti, Limited, London. 

15,404. Spoors, J. Swailes and Sons, Limited, and G. 
Swailes, London. 

a SaniTaRy Pirz Jornts, C. H. W. Biggs, fev. n- 
0a! 


15.406. Exastic Fior Compressors, The British 
Thomson-Houston Company, Limitec.—(C. G. Curtis, 
United States.) 

15,407. Evast.c Fivuip Tursixgs, The Briti-h Thomson- 
Houston Compiny, Limited.—(C. G. Curtis, United 
&tates.) 

—. PepaL - ckask Mecuayism3, C. Kratzsch, 

maon 

15 409. Sivek Cans, G. Stiehle, Liverpool. 

15,410. Treatment of Locust Kerne.s, H. B. Stocks 
and A. G. White, Liverpool. 

15,411. Locks, M. G. Wood, London. 

15,412. Corrine Taam Rats, R. A. Hadfield anc A. G, 
McK Jack. London. 

15,418 Are Iviets for VentILaTixG Daatne, A. Willard 
and A. W. Ready, London. 

15,414. Bamp Busyer for Heatinc Porposss, G. 
Fuchs, W. Paris, C. Kreutzberg, and 8S. Raudcitz, 
London. 

15,415. Removine Dost from Carpinc Macuines, A. 
Lirussi, London. 

15,416. CooLinc Apparatus for Caocotarts, G. 8. Baker, 


mdon. 

15,417. Gas Compressors for REFRIGERATING MACHINES, 
G. 8. Baker, London. 

15,418. Srretcuers for Flot Wear, W. A. King, 


maon. 
15,419. Bucket Etevator or Coxveyor, T. Saiuberlich, 


ndon. 

15,420. ELECTROLYTIC Propuction of Zinc, K. Kaiser, 
London. 

15,421. Binpine Brackets, D. D. Segura, London. 

15,422. Propetizrs, G. M. Williams, London. 

15,423.. Tunpings, W. EB. Evans. —(Gesellschaft zur 
Binfiihrung von Erfindungen m. 6. H., ) 

15,424. Isk WeELLs, W. Selbach, London. 

15.425. PuriricaTion of Resipuaky Water, M. Duyk, 
London. 

15,426. Fastentne Davice for Brace.ets, W. Stofiler, 
London. 





13th July, 1903, 


15,427. Psgumatic Trees, J. Hamblet, Birmingham. 

15,428. GotF Batt, J. E. Layton, Lordon. 

15,429. Boox Figs for Postat Orpers, C. H. Bryning, 
Rochdale. 

15,430. Corsgts, M. E. Evans, Manchester. 

15,431. Nezzcg for Cieansinc Casxs, W. Howe, 
Bristol. 

15,482. Macuings for Sawine Mera, E. W. Whitley, 


8. 
15,488. Morors, C. M. Brunet, Liverpool. 
15,484. Lamp Extincuisuer, W. Davies and R. Beale, 
Tonypandy, Rhondda. 
15,435. Toox for Canie Bottoms of Cuairs, T. Buckell, 


oole. 
15 486. CoLLecTINc and Loapixg Hay, W. Groves, 


Swarage. 

15,437. Taps for Mgasugine Liguips, J. Willoughby 
Eastbourne. 

15,488. Arsostine Fork for ELxcrric Troieys, O, 
Gandy, Newcastle-on-Tyne. 

13,439. Ustocxinc Raicway Capriace Decors, D, 
Miller, Glasgow. 

15,440. SpRING-aDJusTABLE Corn Lirrer, D. Cave, 
Bicester, Oxon. 

15,441. Maxrxse Foipinc Srers, G. Barrowclough, 
heffield. 

15,442. Automatic Spzep InpicatTor, A. Lee, Coventry. 

15,448. CHANGING ADVERTISEMENTs, G. H. Tilson, 


London. 

15,444. Cottectors for Rsprators, W. M. Trcusdale 
and C. R. Barker, Scholes, near Leeds. 

15,445. Faprics, H. B. Appleby, Manchester. 

15,446. Removinc Matter from Szepe, &c., J. Rank, 
Limited, and J. Rank, Hull. 

15,447. SHouLDER Pap ScrxEeEy, W. H. Sladdin, Brig- 
house, Yorks. 

15,448. Macuing for Wasnine Skins and Woot, T. 
Burns, Glasgow. 

15,449. No application for this number. 

15,450. Exuipitinc F iuctuatine Ficurss, H. H. 
Hanmer, Liverpool. 

15.451. Dig for Maxkixe Tixgs, A. H. and E. R. Corn, 
Stoke-on-Trent. 

15,452. Lastine Macarnyas, T. E. P. Hodgson, London. 

15,458. Dotspte Co1LtaRk Bow Cup, KE. T. Early, 


mdon. 
15,454. Trouser Cup for Cyciists, B. McGarry, 


London. 

15,455. Raitway S.enaL, W. P. Chapman and H. J. 
Lansbury, London. 

15,456. Macaig for Maxine FLoor Crors, E. Batten, 


mdon. 

15,457. APPLIANCE for Rsrinixe O1ts, T. Macalpire, 
London. 

15,458. Hanp-wHgEL, R. W. Coan, London. 

15,459. Pssumatic Actions fur Musica I,sTRU MEATS, 
H. T. Skelton, London. 

15,460. Coin-FREED SaLz Apparatus, W. Margit, 
London. 

15,461. UNREFILLABLE Bort.es, C. Joly, London. 

15,462. InpicaTine the Sexxpof VeHicies, W. Snelgrove, 
London. 

15,463. Breakpows CarriacGE, R. Chaiwick, Liver- 


poo. 

15.464. Rotters for Sge_r-actinc Mc es, M. Henry, 
London. 

15,465. TRaw ine or Fisnise Gar, T. D. Donaldson, 
jun., London. 

15,466. Cooxise Ranoss, J. Green and W. Green and 
Co. (Ecclesfield), Limited, London. 

15,467. Cartpren’s Fotpine Maii-carts, T. Haréstaff, 
London. 

15,468. Stgam Pumps, M. Churchill-Shann, London. 

15,469. CoTtinc and Foxpine Papsr, 8S. D. Ruth, 
London. 

15,470. Macuise for Fexpinc Pampauets, J. C. 

odgers, London. 

15,471. Rorary Motors, D. P. Upson, London. 

15,472, APPLYING PREPARATIONS to the Sca.p, J. B, 
O'Higgins, London. 

15,473. ‘RIMMING and OVERSEAMING Macuings, A. J. 
Boult. —(The Merrow Machine Company, United 
States.) 

15,474. Gotosuzs, A. J. Boult.—(N. P. Bowler, United 

tat 


es 
15,475. Dagss Linines, A. J. Boult.—(Trenckmann and 


Co , Germany. 
15,476. Luminous ADVERTISING AppaRatvs, L. Simonin, 
Lon 


on. 
15,477. PHoTOGRAPHIC PRINTING Frans, J. 8. Frilloux, 


mdon. 

15,478. SoLuBLE Potassrum Satts, J.G. A Rhodin and 

G. H. Rybery, London. 

15,479. REGULATING Systems of ELzctRic DisTRIBUTION, 
P. M. Justice.—(The National Bathkry Company, 
United States.) 

15,480. RecuLatine Systems of ELectric Distr) BUTION, 
P. M. Justice.—(The National Battery Company, 
United States.) 

15,481. Etecrric Arc Lamps, E. R. Viale, London, 

15,482. Drivine Screw Stops, H. W. L. Pell and E. E, 
Bentall, London. 

15,483. Watsr Bortigs, J. H. Nunnand G. Headworth, 
London. 

15,484, VELocipEDE Sprine Supports, J. 8. Withers.— 
(A. Beulin, France.) 

15,485. MgcuantsM for the Transmission of Powsr, E. 
M. Bowden and E. M. Bowden's Patents Syndicate, 
Limited, London. 

15,486. ConTRoLLine Dsvices fur AvToMoBILEs, J. R. 
Nisbet and E. M. Bowden's Patents Syndicate, 
Limited, London. 

15,487. TRAVELLING CaRD TaBLg, A. B, Kent, London. 
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a Uncourptine Rartway Vesicies, A. Barnes, 

London. 

15,489. Paonocrapnus, B, J. B. Mills—(4. and L. 
Lumiére, France.) 
15,490. Composition, B. J. B. Mills.—(4. and L, 

Lumiere, France ) 

15,491. PHonocrapus, B, J. B. Mills.—(4. and L. 
Lumidre, France.) 

15,492. CoupLine for Rartway Veuicues, A. A. Rose, 
London. 

15,498. CoLourrnc Matter Laxgs, J. Y. Johnson,— 
(Badische Anilin and Soda Fabrik, Germany.) 

15,494. Ececrrtc’ Insucatinc Mareriat, I. 8. 
McDougall, London. 

15,495. Execrric InsuLatine Fasrics, I. &. McDougall, 
London. 

15,496. Exocryss, E , T., and L. Gardner, London. 

15,497. LANTERN Houpgrs for Veutcuigs, A, C. 8. Rue, 
London. 

15,498. Veutcies, F. Bosch, London. 

15,499.. Caninets for Saget Music, C. P. Baron, 
London. 

15,500. ALTERNATING - CURRENT Contact APPARATUS, 
The Aktiengesellschaft Brown, Boveri and Cie., 
London. 

15,501. Huxus of Vessris, P. Phors-n and A. E. Muir, 
London. 

15,502. Wuexts, A. Boguslavsky, London, 

15,503. Macutne Gurpgs, C. E. Fisher and McC. Young, 
London. 

—_ \ gas Foor-arcn Supporter, F. B. Lee, 
4onaon, 

15,505. ReoutaTion of FLUID-pREssuURE Morors, J. 
Stumpf, London. 

15,505. Arnmatrorss for E.tgcrric Inpuction Motors, 
W. P. Thompson.—(Electricitéts Gesellschaft Alioth, 

rland.) 

15,507. Construction of Door Caton, R. W. Newlands, 
London. 

15,508, Rerarntne Doors in Position, R. W. Newlands, 
London. 

15,509. Apsustrinc Laprgs’ Brovusss, C. Schmahl, 
London, 

15,510. Couptines, A. J. Woolnough and W. Notley, 
London. 

15,511. Doors, J. H. Dierickx, London. 

15,512. Werr Mecuanism for Looms, E. A. Thissell, 
London. 

15,513. Brut Disptavers for Cash Reaisters, The 
National Cash Register Company, Limited.—(The 
National Cash Register Company, United States.) 

15,514. ELecTRicaL ALARM Degvicr, G. A. Meyer, 
London. 

6,515. YeLtow SctpauRisED CoLouRiInG Matrsrs, C. 
D. Abel.—(Actien-Gesellschast fiir Anilin-Fabrikation, 
Germany.) 

15,516. INcanpEsceNcE Gas or Vapour Burwers, A. 
G. Bloxam.—(Wastington Licht Gesellschaft m. b. H., 
Germany.) 

15,517. Vapour Burners, M. Friedmannand R. Knoller, 
London. 

15,518. Srarr-rop Eygs, R. O’Bryen and Diespeker, 
Limited, London. 

15,519. Camera Apparatus, M. K5rner and R. Mayer, 
London. 

5,520. Venpinac Macarnes, S. A. Webber and W. J. 
Davis, London. 

15,521. Tecemerers, H. F. Purey-Cust, London. 


14th July, 1903. 


15,522. Riws and Tires for Wueers, M. Stanley, 
Birmingham. 

15,523. Nos-SWEATING Horsk-co.iar Pap, F. J. Cozens, 
Ws 1 


5,524. Firme- REsISTING WrappgeR, W. H. Pearson, 
York. 
15,525. Srarr Rops and Evss, B. Draper, Liverpool. 
15,526. Movurarizce for Topacco Pipgs, A. Miller, 
London. 
15,527. Szcurrne Picturgs in Positioy, D. Portman, 
Hull. 
528. Sautrte Tareapers, 8S. Brogden, Halifax. 
Divistonat Casgs, T. Hill, Hull. 
0. Taam Fare Carrier, A. G. Pinfold, Bradford. 
1. Paper, H. Jackson, Manchester. 
YNAMO-SUSPENSION GEaR, The Electric and 
Ordnance Accessories Company, Limited, and B. F. 
Hall, Birmingham. 
15,533. Cottars for Horsgs, W. G. and T. Loveday, 
Wolverhampton. 
15,534. Rispons, E. Baxter and M. McMurtrie, 
Glasgow. 
15,535. Extractor for Removina Wexps, W. Garlick, 
Manchester. 
15,536. CanpLe Lamps, A. Wilson, Edinburgh. 
15,537. Toot Bae for Motor Cycugs, A. E. Lowenthal, 
Birmingham. 
15,538. Hotprxe Open Sacks and Bas, F. R. Williams, 
Bristol. 
15,539. Brakes for Rattway Wacons, J. Birtwisle, 
Manchester. 
15,510. CassMENT Winpows, L. and F. Lister, Brad- 


ford. 

15,541. Srzam Jet BLowgrs for Movine Arr, A Cotton, 
Liverpool. 

15,542. Pencir, C. A. K. King, Manchester. 

15,543. Drivinc Puttey WuHesgts, F. W. Robinson, 
London. 

15,544. TornInc OveR Music Leavss, H. J. Milward, 
Evesham. 

15,545. Borner Forwaces, J. Hall and J. Chaloner, 
Manchester. 

15,546. SrongwareE, C. L. Stiff, London. 

15,547. Support for Motor Bicyc ves, I. H. Wilkinson, 
arb 


rby. 
15,548. Botts, 8. Pitt, Manchester. 
15,549. Lik or Rinc-HaRRow, A. Filster, Hamburg, 
Germany. 
. Makinc PgrroraTep Music, P. J. Meahl, 
ondon. 
1. Burners, W. Kramer, Glasgow. 
Wirecess TELEGRAPHY, C. G. Burke, Man- 


ster. 
. Rupper Dam Cramps, F. H. Nies, Wolver- 
hampton. 

15,554. Comptnep Dust and Mup Guarp, E. B. Ludlow, 
Birmingham. 

15,555. TreaTine DisT1LLery Erriugnts, J. Hunter, 
Glasgow. 

15,556. Reaprine and Briypine Macurygry, J. Hunt, 
Manchester. 

15,557. CONTINUOUSLY-CONNECTED EsvELopr, B. J. 
Pattison, Darlington. 

15,558. Vatves, A. Kelly and C. D. B. Hansen, 
Glasgow. 

15,559. Wuexts, R. 8. Bryant, Glasgow. 

15,560. Direct Carson Process, J. E. Sherlock, 
Southport. 

15,561. Treatinc Earrus, A. A. Fris and The British 
and West African Agency and Trading Company, 
Limited, London. 

15,562. TeLepHoNE Excuance Systems, W. Aitken, 
Liverpool. 

15,568, Hatr-pry, F. W. Powell, London. 

15,564. Hanp-DRIVEN VEHICLE Brakes, A. H. Godwin, 
London. 

15,565. Governinc Esocing Speep, E. Hamilton, 
London. 

Lusercatinc Wacon Axugs, G. H. Smitb, 
London. 

15,567. Nor — 8. 8S. Bromhead.(G. B. M. Pike, 
Onited States. . 

: Rigg for Trgzs and Prants, H. Blount 

sondon. 

15,569. Wire.ess SicNaLLinc Apparatos, H. W. Ladd, 
London. 

15,570. Suezt Metar Boxss, B. Adriance, London. 

15,571. PHoToeRAPHIC SHUTTERS, A. Crabb, 

London. 

15,572, Dewtist’s Toot, O. Gtinzel, London. 

15,573. Cangs, W. W. Jones, Kingston-on-Thames. 

15,574. Maxine ConoreTe Conpuits, E. Smith, 

London. 





15,575. Drawine Surmpgs for Boxzs, A. Clama, 


London. 
15,576. Doors for Roap VeniciEs, W. W. Cullemore, 


mdon. 

15,577. Saeet Merat Formine Dries, H. H. Lake.— 
(Universal Safety Tread Company, United States.) 

15,578. CoLLar Proractor, H. E. Dunhill, London. 

15,579 CLoTH Mitiumnc Macuines, A, Fisher, 
London. 

15,580. Printine Macuines, W. K. Hodgman, 
London. 

15,581. Fork-cLEantnG Macuing, 8. B. Cochrane, R. 
House, and E. Smith, London. 

15,582. Moron VEHICLE Drivine MecHanism, A. Rutt, 


ndon. 
15,588. Orn Stoves and Lamp Burygrs, W. Thompson, 
on. 
15,584. Monogram Empossine Appiiance, L. H. Hart, 


mdon. 

15,585. Urtnars, C. R. Auerbach, London. 

15,586. Swiaine Giove, J. Toman, London. 

15,587. Wort Distrisutor, R. Mally, London. 

15,588. Sprive Marrrass, C. padre: es C. F. Matthes, 
London, 

15,589. Firug Cieangrs, R. S. and C. M. Ruggles, 
London. 

15,590. Steam Enorngs, C. L. Fouts, London. 

15,591. Preventine Arcine, E. A. Carolan.—(The 
General Electric Company, United States ) 

15 592. SyNcHRONISING ALTERNATORS, E. A. Carolan.— 
(The General Electric Company, United States.) 

15,598. Boots, J. Weaver, London. 

15,594. InTERNAL ComBusTiION Enorngs, A. G. Bloxam. 
—(A. W. Oppenheimer, Belgium.) 

15 595. Arc Lamp Cot-out, E. A. Carolan.—(The 
General Electric Company, United States ) 

15,596. Pappina for Coiuars, E. P. A. Villette, 
London. 

15,597. Rac Book, H. 8. Dean, London. 

15,598. ToorH Bruss, W. Reinhard, London. 

15,599. PropucING ALTERNATING CURRENTS, V. Poulsen, 
London. 

15,600. Vottaic Batreries, J. W. Gladstone, London. 

15 601. Smvxine Saarts, EB. Frieh and R. Nollenburg, 
London. 

15,602. Borinc Apparatos, E. Frichand R, Nillenburg, 
London. 

15,603. VeHtcLe Brakes, E. Freund, London. 

15,604. Sicuts for SmaLi-arms, W. R. Webb, London. 

15,605. Wirtnc OverneapD Conpuctors, W. H. Turner 

and W. H. Isherwood, London. 
15,606. Notritive Sopstance, W. P. Thompson.— 
(Actiengesellschoft fiir Chemische Industrie, Austria ) 
15,607. Mgasurine Hetcut cf Horsgs, H. G. Ryland, 
London. 

15,608, Rattway Covup.ines, T. 8. Rushworth and J. 
Melland-Smith, London. 

15,609. Gaver for Butrer-cutrinc Macuings, C. F. 
MeDonald, London. 

15,610. Bornxine Liguip Foust, J. Badger, London. 

15611. Gas Cooxive Stoves, W. D. Sheppard, 
London. 

15,612. Tanwrerinc Macuine Culps, A. A. Whitley, J. 
J. Nuttall, and G. Bentley, London. 

15,618. Screw Propge.uzrs, H. F. Smyth, London. 

15,614. Serrine Rivets in Trrg Treaps, C. T. Adams, 
London. 

15,615. Fisnixc Devices, C. Krafft, London. 

15,616. VaRIs BLE-SPEED Gear, W. J. Ede, London. 

15,617. RarLroapD Sienats, J. B. Reagan, London. 


15,618. Feep Device for Rott Gears, H. Poetter, | 


maon, 
15,619. Rottmye Sgamiess Boprss, H. Poetter, 


ndon. 

15,620. Propuctnc Proricep Boprges, H. Poetter, 
London. 

15,621. Rott Serrine Devics, H. Poetter, London. 

15,622. Friction Ciorcs, E. Liken, London. 

15,623. Paorgectine Evecrric Switcues, W. McDevitt, 
London. 

15,624. Pargr Feeper, H. J. Salmon, J. Capper, and 
J. Deaville, London. 

15,625. DusT-aRRESTING Respirator, R. J. Baldrey, 
Nilgiris, India. 


15th July, 1908. 


15,626. Torsisgs, G. H. and C. F. Enderby, and J. E. 
Robertson, Manchester. 

15,627. Rotary Morors, G. H. and C. F. Enderby and 
J. E. Robertson, Manchester. 

15,628. Vatves, T. Stanton and E. A. Cozens, 
Swindon. 

15,629. Vapour Lamp3, J. F. Snell and E. C. Whélan, 

horlton-cum-Hardy. 
15,430. IncanDEsceNT Gas Burner, J. W. Bray, Brad- 


‘ord. 

15,631. Saowgr and Vaporovus Bartas, R. Warwick, 
mdon. 

15,632. Razor Strroprrine Macuing, J. W. Murphy, 


ork. 

15.633. Tent, G. Pell, London. 

15,634. Rotiine Stock Coup.ine Livks, E. 8. Tayl_r, 
West Bromwich. 

15,635. Rerininec Linsgrep O11, M. C. C. Morfit and G. 
H. Hurst, Manchester. 

15,636. ELectric Contact Breakers, D. S. Semple, 
Paisley. 

15,637. ApyusTine Roits of Macuings, A. L. Dennis, 
Bristol 

15,638. Sgcurninc ManrEerpoarns, W. T. Robertshaw, 
Manchester. 

15,639. Printine Macuines, W. H. Dawson and J. 
Stott, Keighley. 

15,640. Winpine YARN or TaReEaD, J. Corrigan, Man- 
chester. 

15,641. Gotr Batts, H. L. Galloway, Glasgow. 

15,642. Pattern Looms, J. G. Bush, F. T. Jackson, and 
F. W. Toothill, Coventry. 

15,643. VENTILATING VeHICLEs, N. P. F. Sandiford, 
Manchester. 

15,644. Tusk Epor, H. Synyer and C. Beddoes, Bir- 


mingham. 
15,645. Maxine Gas, W. Kent, Manchester. 
15,646. Incupators, A. E. Bradshaw, Ramsgate. 
15,647. Crossines, H. Brecknell, E. M. Munro, and H. 
I. Rogers, Bristol. 

15,648. Unpgr - supporTinc Framinas of Cycie 
Sapp.gs, J. B. Brooks and J. Holt, Birmingham. 
15,649. Potato Dicorrs, J. F. Crowley and W. Watson, 

Sheffield. 
15,650. Boats, F. de Sales and H. J. Seymour, 
London. 
15,651. Fornaces, R. Dempster and Sons, Limited, 
and J. W. Broadhead, Halifax. 
15,652. Loom Mortons, T. Greenwood and G. Blackshaw, 
alifa: 


asf xX. 

15,658. Preparinc Tak Macapam, H. Parkinson, 
Halifax. 

15,654. Vicz Boxes, B. and G. W. Ruston, Sheffield. 

15,655. Motor VgHIcLe Driving Mecuanism, The 
Abingdon Works Company, Limited, and J. Gray, 
Birmingham. 

15,656. Rope Fastener, H. Bennett, Glasgow. 

15,657. Cottine Metat, C. Nicolai and L. McCook, 

Ow. 

15,658, Les, The Abingdon Works Company, 
Limited, and F. Hulse, Birmingham. 

15,659. TUBE - ROLLING Appliances, H. Dollman, 
Birmingham. 

15,660. StaRTiInG Gear of VentciEs, H. 8. Hele-Shaw, 

iv 


erpool. 
15,661. Braxg, J. H. Drinkhill, F. Holcroft, and J. 
Havery, Manchester. 
15,662. WireLess Sienatiinc, L. H. Walter, South- 


15,663, Moror Car and Cyciz Lamps, R. W. Neale, 
Birmingham. 
15,664. Biocks for Roapways, &c., W. Entwistle, 


ndon. 
15,665. ACCIDENT-PREVENTING APPARATUS, J. Whittaker, 
London. 
666. Jounts of Mgasurinac Ruxzs, H. J. Rabone, 
on. 


Lond: 


15, 





bay re Drivine Gear for Moron Cars, D. Walker, 


mdon. 
15,668. Socket for ConNECTING-ROD Enps, F. J. Fletcher, 
- London, 
15,669. Carp Suurrier, H. B. Murton, Croydon. 
15,670. Runners of UMBRELLAS and SunsHADES, A. 

Alston, London. 

15,671. Brake Suoxs, J. Black-Perry, London. 
15,672. Boots, A. Briggs, Lordon. 
15,673. Osrarntine Gas for Licutine, A. Adams, 


London. 
15,674, Ky1¥g Macuines, A. L. Bloomerand H. A. Pryor, 


ndon. 

a Rats, J. E. Stead and A. W. Richards, 
onaon. 

15,676. Fotp1nc Boxes or Packet Fats, H. G. Eckstein, 


ondon. 
15,677. Bock S1enaiine, W. Powles and E. E. Moore, 


mdon, 

15,678. Harr Curuers, L. R. Hardy, London, 

15,679. Jorntinac Fianxcep Pipgs, F. G. Shefiield, 
London. 

15,680. Sropprne up Cracks in Cast Iron, J. Garnier, 
London. 

15,681. Supportina Daevices for Garments, F. Hirsh, 
London. 

15,682. E:ecrriciry Merers, E. Blumenthal and 8, 
Schlesinger, London. 

15,688. Loaprnc and DiscHarcina Apparatus, J. 
Pohlig Aktien-Gesellschaft and H. Aumund, 
London. 

—, PortTaBLE Evectric Meters, F, A. Darton, 

ndon. 

15,685. Fre ExrtincuisHEeR 
Edmunds, London. 

15,686, Macuing for Poriryine the Arr, G. Dubuis, 
London. 

15,687. Economistnc Waste in Breer Enorngs, E. G. 
Pink, London. 

15,688. Drawinc AppLiances, H. 
London. 

15,689. Removine Dost from Carpets, J. 8. Thurman, 
London. 

15,690. Removixe Dust from Carpsts, J. 8 Thurman, 
London. 

15,691. Rtvetina Macatngs, G. Imbaiult, London. 

15,692. Sawine Macuings, C. Taylor, Birmingham, 

15,693. Sa_r-FgkDING Davices for Gamg, W. Grey, 

ndon. 

15,694. VaLve Guar, V. F. Feeney.—(The Abiwiirme- 
Kraftmaschinen-Gesellschaft mit Beschriinkter Hoftung, 
Germany ) 

15,695. Water Cyc, J. P. Wrean, London. 

15,696. RenpDERING Woo. SoLvuBLE in AtconoL, W. P. 
Thompson.—({X. Bisenmann and Dr. J. Bendic, Ger- 
many.) 

15,697. Vent Davicss for Barrgts, W. Schwarz, Liver- 


and Prorgctor, 8. 


C. Robinson, 


pool. 

15,698. Means of Securtne Corps to Boxgs, J. W. Paton, 
Liverpool. = 

15,699. Vertical Stgam Generators, E. H. Q Hen- 
riques, H. T. Wright, and The Sir Hiram Maxim 
Electrical and Engineering Company, Limited, 
London. 

15,700. Repuctsae Orcanic Svusstances, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) . 

15,701. Basrgs’ Squargs, R. Doxford, London, 

15,702. Borrie Srorprrs, A. F. Mountain, London, 

15,703. Fotuvinc Macnuengs, Welvert Manufacturing 
Company and C. A. Sturtevant, London. 

15,704. Toy Locomorivas, H. Con-terdine. London, 

15,705. Rartway Tickets, R. Haddan.—(l. Bartmann 
and L N. Jacob, Germany.) 

15.706. Arracnina Baackets to Pores, J. G., T. C., 
and W. 8. Kelly, and A. Miller, London. 

15,707. Makino Compositioy, J. 8. Campbell and A, H. 
Att«ridge, London. 


16th July, 1903. 


15,708. Frttinc Borries with Agratgep Liquips, W. 
Scott, Glasgow. 

15,709. Sroprers, J. P. Woods and 8. M. Thompson, 
Glasgow. 

15,710. StegRinG Gear for Motor Cars, T. A. V:nimore, 
Sheffield. 

15,711. Door Locks, W. Bernsau and P. and A. 
Uellenberg, Barmen, Germany. 

15,712. Taamcars, J. A. de Macedo, Leeds. 

15,718. Crzantna Wiypows, P. R. J. Willis —(F. W. 
Wille, United States.) 

15,714. Wispow Hotpgers for Sasugs, G. Ainley, 
Blackburn. 

15,715. Draawixa Orr Worts, W. Ramsden, London. 

15,716. Corn-acTuaTeD Macutngs, G. F, White, Hull. 

15,717. Or Lamps and Stoves, H. W. Wright, 
Birmingham. 

15,718. Catenpar, W. Mason, London. 

15,719. Necxtrss, T. J. Donohue, Macclesfield. 

15,720. SwaTH-TURNER, T. C. Sargeant, Northampton. 

15,721. Ciip, J. B. Whiteley, Halifax. 

15,722. Prae:servine Saape of Coats, J. R. Bottom'ey, 
Bradford. 

15,723. IRontnc Macutings for Launprigs, O, Sykes, 
Huddersfield. 

15,724. Burtprne Biocks, R. McAlpine, Glasgow. 

15,725. Saw Hanpves, J. Tyzack and Son, Limited, and 
T. Tyzack, Sheffield. 

15,726. Furwaces Heatep by Liquip Fost, A. Barron, 
Sheffie'd. 

15,727. Looms, N. W. and R. N. Helme and T. Goth, 
Manchester. 

15,728. CanBuRrETTERS, G. Houlon, Manchester. 

15,729. Apsustine Gas Suppty, G. and J. W. Bray, 
Bradford. 

15,730. Lapres’ Hat Fastentncs, H. W. Webb, 


Glasgow. 

15,731. Foot-PROPELLED VeHicixes, A. Coventry, Man- 
chester. 

15,732. Dour Hgatp for Cross Weavino, J. E. 
Wishart, Keighley. 

15,733. CARRYING GuNs or RiFLEs, C. M. Western, 
Birmingham. 

15,734. Topacco Fgspina Apparatos, R. A. Sloan, J. 
E. L. Barnes, and P. Ogden, Liverpool. 

15,735. OBTAINING PHOTOGRAPHIC Parnts, J.W. Collings, 
London. 

15,736. TareapiIne Ngerxss, F, Moxonand I. Stanton, 
Peterborough. 

15,737. RatLway SiGNALLING Apparatus, J. T. Cade, 


mdon. 
15,788. APPLIANCE for Usg with Crear Casg, A. Dunhill, 


ndon. 
15,739. Launpry Biuerne, C. A. Allison.—( W. C. Pope, 
United States.) 
15,740. VeLoctrgepEs, F. Brady, London. 
15,741. Cigar Currer, L. A. Carré, London. 
15,742. Waite Leap MAnvuractuRg, J. H. Montgomery, 


ndon. 
Postat Enve.opgs, O. B. and W. H. Peck, 
ndon. 
15,744. Spovomacrapus, W. H. Fahrney, Loudon. 
15,745. Om Stoves, J. W. B. and H. W. Wright, 
London. 
15,746. Lamps, Guest, Keen and Nettlefold, Limited, 
and W. E. Symons, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


718,661. Srsam Torsineg, R. Schulz, Berlin, Germany. 
—Filed April 22nd, 1901. 

Claim.—(1) In combination high and low-pressure 
turbines connected in tandem, organised to exert axial 
pressure in opposite directions and a radial reversing 
turbine in the low-pressure casing, substantially as 
described. (2) In combination, a casing, a shaft, a 
plurality of turbines on the shaft and in said casing, 
and arranged in sets, a collar fixed on the shaft against 
which the last turbine of each set abuts, sleeves on the 





shaft between adjacent turbines of a set, means to 
compound the turbines and cause steam to pass 
through the sets in opposite directions, whereby the 
axial thrust of the separate turbines of a set will be 
transmitte 1 by the sleeves to said collars, substantially 
as described. (3) In combination, a casing, a shaft, a 
plurality of radial turbines on the shaft arranged in 
two sets, a collar on the shaft at the end of each set, 


sleeves surrounding the shaft and, between adjacent 
turbines of a set, means to tandemly compound all the 
turbines, a steam supply pipe between the sets of 
turbines and a reversing turbine formed on one of the 
low-pressure turbines, said sets of turbines arranged 
to exert axial pressure in opposite directions, substan. 
tially as described. 


718,696. Ventcte Tire, J. S. Chenhalls, Plymouth, 
Bngland.— Filed March 4th, 1902. 

Claim.—(1) In a tire for vehicles the combination of 
a solid outer felly, of parallel cheek plates rigid and 
flat upon the sides of said felly, of transverse bolts 
through said felly holding said cheek plates to said 
felly, of inturned flanges to the parallel cheek plates, 
of a rubber tread gripped by said inturned flanges, and 
secured by said cheek plates, and said transverse bolts 
upon said outer felly, said rubber tread being narrower 
than said felly, of an inner felly separated from said 


outer felly by an air tube, of a metal seating for said 
air tube shrunk upon said inner felly, and of metal 
shields in: ct in the sides of said inner felly, and upon 
which the parts of said cheek plates which are inward 
of the air tube make rubbing contact. (2) Ina vehicle 
tire of the class described, the combination of an inner 
felly of wood, the rijid and parallel cheek plates e, of 
grooves i in the plates intermediate of the depth of the 
same, of packing in said grooves, of shields & inset in 
the sides of the inner wooden felly, and of flat exten- 
sions of said cheek plates ¢ inward of said grooves and 
bearing upon said shields on the inner felly. 


719,921. Srgam Soperugater, /. Webster, Monteluir, 
N J.—Filed January 11th, 1902. 

Claim.—A tube or chamber for superheating steam, 
provided in its interior space with a chain composed 
ofa series of interlocked elongated links, each link 
contacting with the opposite sides of the interior wallof 


the said tube or chamber and successively presenting a 
heat-conducting surface to the steam longitudinally 
and at intervals across the interior space of the tube 
or chamber, as ect forth. 


720,052. MacHink FoR MANIPULATING AUTOMATIC 
Hammers, C. R. McKibben, Pittsburg, Pa.—Filed 
July 19th, 1902. 

Claim.—(1) In a machine for manipulating an auto- 
matic hammer the combination of a track, a carrier 
adapted to move upon the track, an automatic 
h pivotally ted on said carrier, and means 
for securing the hammer in successive positions on the 
carrier, substantially as described. (2) In a machine 
for manipulating an automatic hammer the combina- 
tion of an adjustable track, an automatic hammer 
adjustable upon the track, and a lock between the 





(720.0521 


hammer and the track, substantially as described. 
(8) In a pipe-flanging machine the combination of a 
pipe-holder and hammer support, means for moving 
the hammer in two lines, and means for revolving the 
pipe and the hammer with respect to one another, 
vubstantially as described. (4) In a pipe-flanging 

hine the bination of a h support, % 
pipe-holder, means for moving the hammer in two 
directions, and means for revo ving = pipe beneath 
the hammer, substantially as described, 
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ANEW THEORY OF HEAT POWER PLANTS. 


By Ropert H. Smita. 
No, I1I.* 
ANALYSIS INTO THERMAL AND MECHANIC ELEMENTS. 
DYNOTHERMIC COEFFICIENT. 

Tue total resilience, whose time-rate of exertion is 
mechanical transpower, and which alone is of any ulti- 
mate interest to the mechanical-power engineer, is 
measured by the total mechanical work done in unstrain- 
ing to the limit of complete freedom from strain. The 
resilient energy in any specified elastic condition is 
evidently measured by that portion of the work so done 
accomplished in virtue solely of that specified starting 
elastic condition, without aid from external sources during 
the unstraining, that is, the work done by adiabatic 
unstraining from the initial condition. The area under- 
neath the adiabatic curve through the initial point on 
the ps diagram carried down to the intersection, or 
junction, of this curve with the base line of zero stress, 
is the mechanic resilience in that starting condition. If 
the unstraining follow auy other curve, the excess or 
deficiency of the resilient work area under the new curve 
over that under the adiabatic curve is due to external 
aid supplied during the process. During each small part 
of the process a portion of the effect of this external aid 
is immediately and simultaneously spent in doing 
mechanical work. This portion is the area of the strip 
between the actual and the adiabatic curves included 
between the two vertical ordinates, positive if the actual 
lie at higher stress than the adiabatic curve, otherwise 
negative. The remainder of the resilient effect of this 
external aid results in the adiabatic resilience at the end 
of the change being greater or less than at the 
beginning. 

There are two means of producing resilience in 
material, which two may be combined in any proportions. 
The first is purely dynamic, and consists in adiabatic 
stressing, the accompanying straining being governed by 
the special adiabatic elastic law of the material dealt 
with. In any subsequent unstraining the resilience so 
developed is wholly recovered in work done, without loss 
if the unstraining be at higher stresses than was the 
straining ; and if the unstraining stresses be less, the 
deficiency of work done is due to the operation of 
external thermal transpower, or of internal generation or 
destruction of heat by conversion of energy. 

The second is by the operation of this thermal trans- 
power or conversion. 

These two parts correspond to the two additive parts 
of E and of p’, in Equations VIII. and IX. 

The clearest method of following all thermodynamic 
actions is to analyse them into two parts corresponding 
to the purely dynamic and purely thermal methods of 
creating and of spending resilience. The analysis must 
be made continuous—that is, by small pairs of steps con- 
tinuously proportioned so as to follow closely the actual 
complete thermodynamic operation. 

In Fig. 3 the curve 1, 2, 3, 4, 5,6 shows an expansion 
with rise of pressure. Divide it into a sufficiently large 
number of small parts, and through the middle of each 
part draw adiabatic curves to meet the verticals through 
the points of division. If the points be taken close 
enough, all the physical results of the actual path will 
be, toa sufficient degree of approximation, the same as 
those obtained from the zigzag path 11” 2'2"3'3" .... 
5' 5” 6'6. In this latter, for example, the excess of 
mechanical work measured by the small triangular area 
hatched over to right of 22” is balanced by the similar 
and equal deficiency of the hatched triangle to left of 
8'3. The adiabatic unstraining 2”3’ is half above and 








Thermal and Dynamic Analysis 
of Thermodynamic Action 


half below the actual path, and its mean elastic modulus 
is therefore that at the point where it coincides with or 
crosses this path. The two isometric rises of stress 22” 
and 3’ 8, practically equal in amount, are one above and 
one below the curve, so that their mean specific heat 
h, is the same as the mean hp along the actual path 23. 
Along the adiabatic 2” 3’ there is no heat transpower— 
nothing but pure mechanic transpower by expenditure 
of resilience. During the rises of pressure 22” and 33 
there is no mechanical work done, that is, no resilient 
transpower—nothing but pure heat transpower. The 
rise of pressure along the actual path 2 3 equals the 
sum of these two rises 2 2” and 3'3 with the adiabatic 
drop of pressure from 2" to 8’ subtracted. It is a good 
exercise for a student to work out in detail this analysis 
in terms of the §s and § p from2 to8and of h,, Ea, H': , 
and v’. There is no need to put it out here in symbols, 
because the result is precisely the same as we have 
already in Equation VIII., that is, the elastic modulus 


along the actual path equals (- — E,). 
pvt 


This analysis is given here in order to suggest that 





~* No. IT. appeared July 24th, 





there is only one real specific heat, namely, h,, that for 
increase of stress without straining. The adiabatic 
specific heat is, of course, zero essentially by definition. 
The curve 1,..3...6 of Fig. 8 has been drawn at random ; 
it may be taken of any shape and direction whatever. 
Whatever resilient change and action be effected, it is 
always the result of pure heat transpower with specific 
heat 4,, whereby the stress is changed without change 
of strain and therefore without expenditure of resilience 
by mechanical work, accompanied by pure dynamic 
or adiabatic unstraining—or straining—that is, pure 
mechanical transpower with the elastic modulus E,, 
Each of these transpowers, — H’; and — R’,,is a time- 
rate of gain or loss of energy, and their combination 


results in effects entirely dependent upon their com- | 
The resultant elastic modulus FE | 


parative rapidities. 
is the elastic modulus E, superimposed upon ee 
tp Ui 
which H’, is the rapidity of heat transpower and vw’, is 
the velocity of the mechanical transpower. 

These two rapidities result as much from outside sur- 
rounding conditions as from those of the active materials, 


in 


and the two result from entirely separate and independent | 


surrounding conditions. Therefore no true understand- 
ing of any thermodynamic action can be obtained by 


any other method than that of considering and com.- | 


paring time rates, except in the two special cases in 
which one of the two time rates, or one of the two parts 
of p':, is zero. Neither of these two special cases is 


really thermodynamic; the one is purely thermal, the | 


other purely dynamic. 
Isobaric expansion—that under constant stress—is 


only obtained when the increase of stress by heat trans- | 
power is so timed as to exactly counterbalance the | 


decrease of stress by adiabatic mechanic transpower. 
Isothermal expansion is only obtained when the in- 


Pressure 


(A) 


hp t 





| would again be perfect, or unity. But if it be measured by 

the ratio of the discharge mechanical work to the heat 
| employed in the charging process, then the calculation 
| given below shows the result. Again, if the adiabatic 
| discharge be interfered with by thermal transpower or 
| internal heat generation during discharge in such manner 
| as to lessen the work done, then another “ efficiency ” 
| could be calculated as the ratio of work done, down to 
| complete freedom from stress and strain, to the full 
| initial adiabatic resilience. Since, however, heat trans- 
| power during discharge may increase, instead of diminish- 
| ing, the work done, such a measure of efficiency 
| consistently carried out would sometimes give a measure 
| greater than unity. This ratio is, therefore, best not 
|ealled an “efficiency.” It may be called the “ dyno- 
thermic coefficient.” 

The whole of the resilience possessed by material in 
| any specified condition may have been produced by heat 
| transpower or internal heat generation. In Fig. 8 the 
| process of such creation of the resilience in the condition 
| 1 is described by the gradual rise of stress from point 
|0, the base on the axis of zero stress of the vertical 
| through 1, up this vertical to 1, there being no change 
of strain during the rise. If hy were constant from 0 tol, 
the whole of the operative heat supply per unit volume 
would be ph»; and, in any case, if h, be the average 
value between 0 and 1, p h, will measure this heat supply. 
The resilience at 1 is the thatched area above the zero- 
stress axis to right of the vertical 0 1, and under the adia- 
batic through 1 carried down to zero stress ata. In gases 
under pressure the adiabatic runs tangentially into this 
axis, but this results in no indefiniteness in the measure of 
the adiabatic resilience. In solids, both pressure, tension and 
torsion adiabatics run sharply intoand through this axis. If 
the process of stressing without straining be carried further 
from 1 to 1”, the increase of resilience is the area lq; a, 1”. 
Call this 8 R and 11" = 6p. Then, following the notation 


hitherto used, we call i the 


stress-gradient of the - resi- 
lience, and write it R’»; so 
that 5R = R’,* dp. 

R is the resilience for the 
volume, or other appropriate 
geometrical configuration, s ; 
and if we divide R’, by s, and 
call the quotient rp, we have 
a stress specific resilience 
exactly analogous to our 
stress specific heat hy», giving 
5R=sr,.dp. If hp be the 
stress specific heat at.1 1", 
the heat supply is s 2y.§ p. 
The ratio between the resi- 





Zero Stress 





| Influx 
of 


Tension Heat 











crease of temperature by heat transpower is so timed as 
to exactly counterbalance the decrease of temperature by 
adiabatic mechanical transpower. 

When the indicator diagram keeps at a slope less 
steep than the adiabatic, the mechanical work is still 
done wholly adiabatically. New resilience is being 
created by heat transpower, while at the same time part 
of the resilience, new and old together, is being spent in 
doing adiabatic externa] work. There is no other way of 
doing external mechanical work than by adiabatic 
unstraining. In the creation of resilience by heat the 
only specific heat involved is hp, the stress-without- 
straining specific heat. In the doing of mechanical work 
the only elastic modulus involved is Ey, the adiabatic, 
or straining - without - heat - transmission - or - generation 
modulus. 

The creation of resilience by mechanical work—that is, 
by adiabatic stressing-and-straining—is perfectly re- 
versible ; in subsequent unstraining the whole of such 
work is recovered, the “efficiency” between the charg- 
ing with resilient energy and the discharge being per- 
fect, or 1. 

The creation of resilience by heat transpower is irre- 
versible ; the process can be reversed only by changing 
the temperatures in the regions surrounding the material 
operated on. No reverse thermal discharge is possible 
except by such change of external temperatures. 
does not simply mean that a low efliciency is obtainable, 
but that the process is entirely impossible. 

The same is true of the creation of resilience by 
internal heat generation. Among the modes of such 


internal heat generation are chemical combustion, electro- | 


magnetic hysteresis, superficial friction, internal friction— 
constituting at least part of resilient hysteresis—internal 
viscosity. As these processes do not depend upon 
external or internal temperatures or their differences, they 
are entirely irreversible even by alterations of the 
temperature conditions. 

The resilience so created by heat can always, however, 
be discharged mechanically by adiabatic unstraining. If 
the efficiency of such complete discharge were measured by 
the ratio of the mechanical work done during discharge to 
the resilience created during the charge, this efficiency 





This | 


lience created and the heat 
transmitted is r) + hy. This 
ratio r»/h» is the Dynother- 
mic Coefficient. 

If the adiabatic curve be 
correctly described by the 
equation p s* = a constant, 


then R = = If so,a and 
Pas 
the “constant” are, of course, 


the same for all simultaneous 
, pairs of p and s on the same 


aes curve ; but it does not follow 


that they are the same for 
the different adiabatics a, 
az, a3, &c. So far as Ris 
concerned, variation of the 
“constant” is not involved 


ps A 
1 s 


for variation of a with p, we know that it is at least small 
so long as no “ change of state’ is involved. When it is 
permissible to neglect its variation throughout the range 

over which our heat transpower is exerted, we find © 
Big a ; 

a—1l -+1 

In this case we have *Dynothermic Coefficient = 
| %/hpy=1/(2—1) hy. To correct this accurately for 
the neglect of the variation a’,, we should multiply it by 





in the expression 


, and rp 


(1 ~ ps) , which may be very different from 1 if « be 
re 


For “ perfect gases ”’ 


this coefficient is unity, as in this case h, = — us a 
.— 


close to 1 and @’, not very small. 


| and a is 1:4 in all conditions. 
If the adiabatic equation be ps-« = a constant, 3 
pe = 


+1 


, if a remain the same for the different 





| being the strain and not the volume, then R = — 
a 





ea, «2a 
and R’, a 
curves. 

Under pressure h, is generally positive. That is, both 
solids, liquids, vapours and gases usually have the 
pressure-stress increased by influx of heat when the 
volume is held unchanged. 

Under tension h, is generally negative—that is, solids 
usually slacken their tension-stress if heat flows into 
them when held to constant volume. Here the resilience 
is decreased by influx of heat, and increased by loss of 
heat by conduction or radiation. 

This proves that it is not essentially negative heat 
transpower that produces the potentiality of positive 
mechanical transpower—that is, inward flux of heat 
energy does not necessarily produce the power to do 
mechanical work. 

In some pressure conditions h, is negative, as in melt- 
ing ice; and it is positive in some tension conditions, as 





* At first sight the “dimensions” of this ratio seem wrong. But 
hp is a numerical ratio; it is heat energy per volume per increase of 
pressure per area, that is, energy per (length x force). 
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in some states of india-rubber. These cases are rare, 
but their existence makes it clear that neither in com- 
pression nor in tension is there any universal and 
invariable law connecting the sign of the heat transpower 
with the development of mechanical power. 

In pure mechanical action without heat transpower or 
generation, increase of stress always accompanies increase 
of strain, strain being deviation from the size or shape in 
which there is zero stress. Opposite deviations produce 
opposite stresses, such as tension and compression, or 
right and left-handed twists. Inward mechanical trans- 
power always produces increased stress, and vice versd. 
In stress-volume diagrams, all adiabatics slope down 
towards the right if pressure be measured upwards, 
tension downwards, and volume towards the right. 

In pure thermal action without mechanical transpower, 
inward flow, or internal generation of heat, always pro- 
duces rise of temperature, and vice versd. In 69 diagrams, 
all equal-strain curves—which are those of no mechani- 
cal transpower—slope upwards to the right, if tempera- 
—_ be measured upwards and entropy towards the 
right. 

Thus, when h, is negative, as it usually is in tension 
and sometimes in compression, the stress decreases when 
temperature is increased by thermal action without 
dynamic action. 

When a surplus of positive or outward mechanical 
transpower is obtained from a series of pairs of opposite 
actions, which leave no permanent change in the active 
material, as in all three diagrams (A), (B), (C), of Fig. 4, 
the unstraining must take place at higher stresses and 
the straining at lower stresses. As straining and un- 
straining through the same range along the same 
adiabatic gives no area to the indicator diagram, in con- 
sequence of the complete reversibility of pure dynamic 
action, and since thermal transpower or generation is 
needed to get away from the one adiabatic, therefore, in 
order to obtain mechanical power from “ closed ” 
diagrams, it is necessary to make use of irreversible 
heat transpower or generation. There must be a sur- 
plus of negative, or inward heat transpower, in two 
separated heat transpowers. 

The pair of opposite heat fluxes must be such as to 
raise stress at larger strains and lower it at smaller strains. 
This is the complete and only criterion, whether the stress 
be compressive, tensive, or torsional. When hy» is 
negative, as in (B) and (C) of Fig. 4, the heat influx 
acts at the lower strains, and unstresses the material, and 
vice versd for the heat outflow. In all cases the heat 
influx carries the material to higher temperatures, and 
vice versd for the heat outflow; the rise or fall being, 
however, sometimes possibly masked by simultaneous 
greater fall or rise of temperature by mechanical action. 

Thus, although it is essentially the rise of stress at 
larger and its fall at lower strains that make the heat 
fluxes effective in forming a closed di to give out- 
ward mechanical work, still this efficacy may be stated in 
terms of temperature. 

It appears to be a universal law that in order to pre- 
vent change of temperature during unstraining (that is, 
during the doing of mechanical work), a heat flux 
or generation must take place such as increases stress. 
Otherwise stated, adiabatic unstraining involves greater 
fall of stress than does isothermal unstraining, as is seen 
on all the three typical diagrams of Fig. 4. As seen by 
comparing these diagrams, the necessary heat flux may 
be inwards or outwards; it may be such as increases 
temperature, or vice versd, but it must always be such 
as increases stress. If any diagram, closed or unclosed, 
cross any adiabatic at two places, as in the series of such 
lines in (A), Fig. 4, the two crossings must be in opposite 
directions, and at one there is inflow and at the other 
outflow of heat. The result of the invariable relative 
inclinations of the adiabatics and isothermals above 
mentioned is that the inflow always takes place at higher 
temperature, and the outflow at lower temperature, if the 
grossing be in the directions giving outward mechanical 
work. If a pair of crossing adiabatics be drawn near 
each other, as the pair drawn in heavy lines in (A), then 
the “ conservation of energy” shows that the difference 
between the influx and the efflux between this pair 
equals the work area between them and the two crossing 
boundaries of the diagram,* and the choice that has been 
made of the “thermodynamic” measure of temperature 
makes the same difference proportional to the difference 
of the two temperatures, and the flux at each end pro- 
portional to the “absolute” temperature there. This 
method of measurement of temperature is a matter of 
choice, but the physical fact that it gives the same tem- 
perature scale under all circumstances and in all 
materials is the second law of orthodox thermodynamics. 
The measure of the difference of entropy between the 
two adiabatics is taken as equal to the heat flux per unit 
mass divided by the absolute temperature. 
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Moror cars are gradually superseding the ordinary 
means of conveyance in Rome. The only difficulty which seems 
to retard the general adoption of this more modern and expeditious 
system of locomotion is the high price of the machines, 

* The meaning of “conservation of energy” in this statement is the 
specification that there is to be no generation or destruction of energy of 
any kind inside the active ma , and no trayspower into or out of it, 
except by thermal and dynamic processes. 





CYLINDER OIL AND CYLINDER LUBRICA- 
TION. 
By Henry M. WELLS, 
No, II.* 


Some years ago I was asked if we had an oil suitable 
for superheated steam, to which the reply was given that 
if such were to be found or made we would find or make 
one. But the difficulty was not to find a good oil but to 
find a test, or series of tests, which would accurately 
show, measure, or determine the friction-reducing 
qualities of an oil when subjected to friction under steam, 
whether superheated or not. 

The question arose, not all at once, but gradually : 


What is the distinctive quality, property, or feature which | 


gives to an oil its individuality or intrinsic value as a 
lubricant for a steam engine under certain conditions, 
supposed to be known, but as yet imperfectly understood 
and not accurately determined? The general opinion 


seems to be that flash point and viscosity are the | 
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| those oils which were not of value as types, as giving 
‘interesting results, as being peculiar or unique, were 
| only put through the simple tests of flash point and 
| viscosity to 212 deg. Fah. in our own laboratory. It was 
| the fact of results being so unsatisfactory as guides 
which led me to try more severe tests, and to try all oils 
which promised to throw light on the subject. Jor what 
earthly use is it to know the viscosity of an oil at 
150 deg. Fah. or 212 deg. Fah. when the temperature it 
is to be used in may be anything from 250 deg. Fah. to 
750 deg. Fah., or even more, especially as there is no 
uniform drop in viscosity pro rata to temperature in 
cylinder oils, and between one another, as there is in 
gravity. 

Accordingly, we called in an independant and experi- 
enced chemist to conduct these tests, and secured in 
Mr. Geo. H. Hurst, F.C.S., of Manchester, a capable and 
enthusiastic investigator, whose knowledge of, and ex- 
perience in, the analysis of commercial oils is excelled 
by few. 








At our suggestion a special viscometer was designed 
| and made by Mr. Hurst to test the viscosity of oils up 
to 500 deg. lah. (832 deg. Cent.), which was considered 
| as high as safe to go, being 200 deg. Fah. (93 deg. Cent.) 
| higher than any viscometer in general use. The starting 
| temperature was 212 deg. Fah. (100 deg. Cent.)—see 
Table I. This at once put viscosity tests in a new light, 
| for it was immediately seen that even at 400 deg. Fah. 
| (204 deg. Cent.) the difference in viscosity between widely 
| different oils became less marked, and at 500 deg. Fah. 
| (260 deg. Cent.) they all became about the same in 
| viscosity. Still we thought there might be a critical 
| temperature in an oil at which viscosity might show up 
| well, and it would, perhaps, be 600 deg. Fah. Accord. 
| ingly, a further 100 deg. Fah. (55 deg. Cent.) was then 
| suggested, when the chemist with some trepidation tried 
the viscosity at 600 deg. Fah. (314 deg. Cent.) Then it 
was seen that all cylinder oils tried became practically 
| uniform in viscosity, there being only a few points or 
seconds difference between the cheapest and the dearest, 
—_ between machinery oils and the heaviest cylinder 
| oils. 
This gave us pause, for we saw at once that the 
| viscosity test was a vain show and useless. 
There must be some better test than viscosity to 
| differentiate between good, bad, and indifferent qualities. 
Accordingly a set of physical and chemical tests was 
drawn up by myself more comprehensive than any yet 
| seen, combining all likely to be of value from all sources 
carefully searched, and we added to them as they were 
| suggested or suggested themselves to us. Most of the 
| books on Lubricating oils are very vague on cylinder oils. 
| Many other tests might be added, but those given in 
Table I. appeared to be all that were of practical value 
| for the work. Of the four hundred oils referred to called 
| the “full series,” about 220 oils were passed on to the 
| chemist to put through the same comprehensive set of 
| tests in his own laboratories under a number only—some 
| as standards for comparison under letters A to Z only. 
| No other indication of any kind was given except of D 
(castor oil), which was immaterial. In no case were the 
| particulars as to origin, Kc., of any oil known to anyone 
| except myself. These could not possibly be carried in 
anyone’s memory. I have been in the chemist’s labora- 
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TEMPERATURE AND VISCOSITY OF CYLINDER OILS 


essentials. With flash point may be included volatility 
and evaporisation. Let us see what these will do when 
severely put to the test. 

I have examined some four hundred cylinder oils from 
many sources—indeed from all the known cylinder oil- 
producing centres in the world from which bulk samples 
could be obtained. These sources included the United 
States of America, Germany, Galicia, Roumania, Russia, 
and Japan. Many other places were tried to no purpose. 
All were bought direct and in fair quantity for thorough 
trials. About fifty oils, placed on the market by leading 
British, German, and American competitors as their best 
for superheated steam are included, so that it might be 
seen how the best from all sources compare one with 
another. All were in their original packages and are 
authentic ; we hold the original invoices. 

Any conclusions therefore arrived at are not from in- 
sufficient working material or evidence, nor from pro- 
miscuous and haphazard samples. 

It was not feasible nor of practical value to put all the 
four hundred oils through a full series of tests; hence 





* No, L. appeared July 17th. 


tory once only, and then but for a few minutes while a 
new retort was being tried. The tests are as impartial 
and unbiassed as they could possibly be, otherwise the 
results would lose their value to us as much as to anyone 


else. If their impartiality be doubted it were futile to 
read further. 

Of the 220 oils put through the chemist’s hands the 
thirteen on Table I. were selected by me as types for 
other tests to which reference will be duly made. 

It is to these thirteen oils attention is directed to see 
what can be learnt from their flash points, viscosities, &c. 

The larger numbers, 2001, &c., are the numbers in the 
full series chart. They were numbered from 2000 up to 
prevent confusion with other figures used in the ordinary 
course of business. The small numbers 1 to 12 are for 
ease of reference. These thirteen oils, except D, are all 
presumably commercially pure hydrocarbon oils. Oils 
1to6are dark. Oils 7 to 12 are “pale” or green, D 
is refined castor oi] chosen as a reference oil for com- 
parison, as everyone knows castor oil, and it is sometimes 
used, even in England for high-pressure cylinders. In 
the physical tests it shows a marked change at high 

| temperatures, becoming at 500 deg. Fah. (260 deg. Cent.) 
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like granular jelly (exactly similar to refined Demerara 
sugar) in appearance. 

Dark otils.—1 (2001) isa type of the commonest oil | 
which by courtesy could be calleda cylinder oil. It may | 
possibly be used as such by those who think “any oil | 
will do and the cheaper the better.” 

2 (2006) is a type of good average high class cylinder | 
oil for pressures up to 185 lb. per square inch (say 12 | 
atmospheres). There are four other grades between | 
these two oils. 

3 (2060) is a type of high flashpoint oil for high pres- | 
sures and superheated steam. 

4 (2111) is a high class oil made and sold by an | 
American firm for high pressures and superheated steam. | 


11 (21348) is a high-class pale limpid cylinder oil, made 


| and sold by an American firm, for high pressures and 


superheated steam. 

12 (2157) is a high-class pale limpid cylinder oil, sold 
by a German firm, for high pressures and superheated 
steam. As far as I am aware, this oil (No. 12) is not 
used in this country. 

The pale cylinder oils made from Russian crude are 
only in the experimental stage yet, What are sold as 
pale cylinder oils are really heavy engine oils, and are 
quite different from other pale cylinder oils. Some are 
included in the 220, or “ full series.” 

Deductions A: Vaporising temperature and flash 
point. 


Table I., columns c and d.—It will be observed | 


yaporising temperature in the average hydrocarbon 
cylinder oil. 

Deductions B : Vaporising temperature and evapora- 
tion test. Table and Diagram II.—While referring to 
vaporising temperature, the evaporation test at 
360 deg. Fah. for 80 hours may be glanced at. It is 
apparently considered that the vaporising temperature is 
an index of the volatility of an oil. It may seem a para- 
dox to state that such is not the case, but the contention 
is not borne out by these tests, except in oil 1, which, as 
before. stated, is not a true cylinder oil, and contains 
light, therefore volatile fractions. There is no marked 
visible relation between the results of these two tests. 
The most noticeable feature is that the pale oils, as a 


Taste I.—CYLINDER OIL AND CYLINDER LUBRICATION RESEARCH. 
Table of Results of Cylinder Oil Tests, October, 1899, to February, 1903. 


N.B.—All the equivalents in Bé and Cent. temperatures can be given if desired, for they are already printed in the ‘‘full series” charts. 
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a b ¢. a e. fh. gy: h, ts je | VISCOSITY, 
| ae | Fergie eee napa eee a ee aac 
| BS 2.4) Evaporation test. Time in seconds for 50 cc. (about 2 ounces) of oil to run out of 
| rs ra] | Boilir int| § 3 ga © 5/| Loss in weight on heating | viscometer which holds about 75 cc. (3 ounces). 
a | Specific “ie Soa ee ae ie es Sees! to 360deg. Fah, | meee eS ae RPE = = 
No, or hat , igravity at Pea | 6 ~. Sl: wo ‘ meee le. = 3 | (182 deg. Cent.) at atmo- | Water at 70 deg. Fah. = 32. 
of sample No. of | 60 de ‘22S | 2 ae = eee Fire of Distilla- | 52 w. 2! spheric pressure for SR ee A OPN eC) yates. tee Be ase 
in sample for | F: ie RES | 2e™ | 5 B™ |test, deg.) tion,or (SE 8° 2 x I P | i : 
“full series” Table lL, Wate 5.2. x |} amg] Seg] Fah. | of Decom- | s §o eos 70 deg. (212 deg.|250 deg. 300 deg. 350 deg. 400 deg..500 deg.,600 deg. 
chart. | x 7 > ao |4_a 2 | | so | position, | Pee = Fah. Fab. | Fah, Fah, Fah. Fah. Fo. jy Fah. 
pe sides > | a s deg. Fah. | 9 0% 3'E| } ae a oe kgs ky Bye oe ay 
= bs FER 2 ES| B hours. | 180 hours. | 21 deg. 100 deg.|121-bd’g 148 deg. 176 deg. 203 deg. 259 ‘deg: 315 deg. 
é => “ cont. | Cent. | Cent. | Cent. Cent. Cent. Cent. |- Cent. \~ Cent. 
- = eames cane: ams — _ —— ——-|— a af ———_—  —_— — , ——_ | 
2001 3 0-922 154 246 288 40 100 30-7 14-0 44-4 58 16 3s 32 60 28 - 26 
2006 3 0-903 380 bi 160 620 €x0 ol 3:6 1-2 184 103 70 50 45 35 33 
2 | 2060 3 0-911 14 566 622 692 60 18-42 2-8 2-9 2 223 17; it) 55 18 34 1 
a 
-| 2 4 0-910 350 548 570 650 (20 13-15 5-8 6-0 2 220 124 72 62 41 37 <9 
a 
2150 5 0.007 150 558 604 678 106 19-13 3:2 1-5 301 172 136 105 84 £5 43 
2071 6 0.926 3E6 530 £60 654 €60 31-0 2-4 6-2 312 222 106 53 50 a) 52 
Dp | Vegetable! 0-962 | 420 | 460 540 | 594 sre v4 2-12 | 13-0 | 50a | 16 | 6 95 | 48 38 31 Jelly 
2012 7 0.889 240 444 156 v24 648 42.75 6.9 17-9 122 87 48 41 33 30 29 
2016 0-900 332 180 120 i4 662 58-1 6-2 10.26 130 87 59 46 37 32 29 
a 2042 9 0-880 260 | 462 4$0 6€0 68.54 0 2-6 3 129 69 52 49 36 31 29 
= ad 
-¥ 2044 10 0-887 350 520 555 620 670 2€-5 2-6 2-9 2 1€8 104 64 52 43 e4 32 
= : 
2134 B 11 0-894 322 460 520 50 coo 55-0 12.0 12-8 140 84 64 48 45 40 26 
2157 12 0-891 308 518 542 624 690 35°2 0-2 4-6 130 85 58 45 39 5] 30 
TABLE I, (continued) 
l m. nr. 7) ps q- 7 & t. te vw. 0 
Pa ey 7 o. - bad 
¢ 2s bed 4] Cold ae Physical condition of 
| i> | s3 {sg |s ig test. gee 
: | 212 wie | 2s) £ Sample taken from E28 ——_—_-——— -— 
No. of. | & |& 2O, | ‘Bk = adie | a5 
esrsui ta toot Was B iS Be. Qe/¢8 Consistence of aad . iv 
ar i | $ (os Ss ILBE| oS Es sample, at 60deg. | Colour by reflected | Effect of heating to 360 deg. Fah. S75 Residue. | Distillate. 
Pie 2M ae ik SS G4 ee ie - | 3 B = barrel. Fab. light. (182 deg. Cent.) for 140 hours. =ee 
cores” | OSS i dg iscrise| 6/3) D=a (15 deg. Cent.) a) 
hart. | 618 | q lee8*| 88 Dae | = drum. 5 deg. Cent. oF Il ’ on , 
: | | te E Sx $s + - c/s = case, Seo . From 750 deg. Fah. for 
ie ls iss is S (Ss fag half an hour. 
|= io 5 an 
2001 1/ 0; 0; 1-6 | 7-54) 2-0 | 27 |-3 | 1B, March 27th, Limpid Black brown | Crept all over cup, friable, coky residue 1- - — 
| 1901 | 
2006 2; 0! 0/0 0-2 | 2-1 | 32 0 /10 B, January 10th lows easily Dark brown | Crept a little, semi-solid, sligh‘ly sticky| Abcut 2/6} -- _ 
1900 residue 
. | 2060 3; 0) 0/0-6 | 0-4 |Slight; 34 1 | 2B, October &tb, Flows very slowly | Dark reddish brown | Crept all over cup, tough leathery homo _ 
-' 1s geneous residue 
=) 2111 4; 0; 0; 3-2 |0-6 |0 38 3) 10gall. D. July Flows very slowly Elack brown | - 3,9 a.e. = _ 
a | 31st, 1901 | 
2150 | 5| 0| 0} 0-68 | 0-25 | 0 26 -3 5 gall. D, 1900 Flows slowly Dark reddish brown | Crept a little, stiffish, sticky, ircacly residte | 3-a.c. — - 
2071 | 6; 0| 0| 2.0 0-5 Sligkt; 39 3 |1 B, Jaly 30th, 1901 Very viscid Black brown | —_ Say, 2.6 - 
(Thie mcst viscid of all) | 
D 2-82; 0/0 0 0 |- 4 -20) 5c/s, July 16th, Viscid Straw Crept a little, hard, leathery, brown residue |Fluctuates|Mass, gclden) White | 
. 4 1900 greatly | granular’ |watery liquid 
| jelly | pungent 
| | | | odour 
° 2012 7; 0; 0/1-6 | 0 4-45 | 54 12/ 1B, March 27th, Solid Pale greenish brown | Crept a little, medium, sticky residue of 1/6 | _ = 
cos | 1901 uttery consistence 
2016 8} 0; 0 1-56 | 0 0 | 43) 6] 108B, July, 1900 | Very thick, but fluid| Green Crept much, thick treacly oil 2/3} o- _ 
| | | | | | 
3 2042 9 | 0| 0 | 1-8 0 10 40 4 3 B, May 18tb, 1901) Fluid Green Crept very slightly over, limpid, oily residue 2/6 | “= — 
2) 2044 | 10) 0) 0/1-5 |0 [0 | 15|-9/ 1B, March 24th, Flows casily {Red semi-transparent| Crept a little, ro tackincss; no sediment,| 3/- — — 
} | ‘ medium limpid residue } | 
2134 B) 11| 0; 0; 8-0 | 0 0 | 382) 0O| 1B, Sept. 27th, Viscid Green _ 4/6 a.c. | _ — 
} } } | 1901 | 
2157 | 12) 0; 0/0-2 | 0 0 | 30 6 gall. D, March | Flows easily Greenish - 3/- ae. | ~ 
\ | 14tb, 1201 








All samples were submitted and tested, by numbers only, by an entirely independent chemist, so that results might be unbiassed and impartial, 


5 (2150) is a high class oil made and sold by a German 
firm for high pressures and superheated steam. 

6 (2071) is the highest grade of cylinder oil made from 

tussian crude oil for high pressures and superheated 
steam. 

This oil is the most viscous at 70 deg. Fah. of any oil 
(except possibly Texas engine oil) I have ever seen. 

Pale (green) oils.—7 (2012) is a type of the cheapest 
pale cylinder oil made. It is a “filtered oil;” for, as 
above stated, all cylinder oils are dark as they come from 
the still, and must be filtered to make them “ pale.” This 
has a “ good, full body.” 

8 (2016) is a type of average good pale cylinder oil, 
more highly refined than 7, but stiffish at 60 deg. Fah. 
There are at least three grades between oils 7 and 8. 

9 (2042) is a type of average good pale cylinder oil, 
limpid at 60 deg. Fah. 

10 (2044) is a high-class pale limpid cylinder oil for 
fairly high pressures and superheated steam. 





that with all the cylinder oils the vaporising temperature 
is very much below the flash point; that before the flash 
point is reached, in all cases except oil 1 (which is not a 
true cylinder oil, and contains light fractions), the 
vaporising temperature is considerably above 212 deg. 
Fah. (100deg. Cent.); that before the flash point is 
reached the oil must be heated in most cases at least 
150 deg. Fah. higher than its vaporising temperature. 
This shows that much visible vapour is given off which is 
non-flammable. The exact temperatures for this test 
depend upon the observer’s sight, and would vary 
accordingly ; but the margin is so great as to prove fairly 


conclusively that it is a mistake to say that all visible | 


vapours given off by heated oil are inflammable. The 
difference between the vaporising temperature and the 
flash point in oils in the full series, columns cand d, is 
still more marked. 


| general rule, give off a visible vapour at lower tempera- 

| tures than dark oils; but pale oils 9 and 12 with vaporis- 
ing temperatures of 260 deg. Fah. and 308 deg. Fah. lose 
at 860 deg. for 80 hours 0 per cent. and 0°2 per cent. 
respectively, whereas 11 and D, which vaporise at 
322 deg. Fah. and 420deg. Fah. respectively, each loses 
practically 12 per cent., that is, the same in weight ; and 
oil 5, with highest vaporising temperature, loses 32 per 
cent., that .is, considerably more than five other oils 
which vaporise at much lower temperatures. Clearly, 
the vaporising temperature or loss by the usual evapora- 

| tion test is no index of quality. 

| Deductions C: Flash point and fire test, dark oils and 

| pale oils. Table I., columns d e f—Here we appear to 


| be on solid ground, for tests give results in accordance 
| with theory, and apparently follow some law. 
I estimate that 150 deg. Fah. | approach to some kind of uniformity, and may be dis- 
(82deg. Cent.) of heat may be taken as an average | 


They 


missed in a few words and without a separate table. It 


minimum of difference—that is, the flash point is at least | has, no doubt, been observed by others that dark oils, as a 


| 150deg. Fah. (82 deg. Cent.) of heat higher than the ' rule, have higher flash points than pale oils; that there 
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is, apparently, a strong relation between the closed flash 
point and the open flash point, also between the open 
flash point and the firing point ; that 30 deg. Fah. may be 
taken as a rough average between closed and open flash 
points, and that 70 deg. Fah. may be taken as a rough 
average between open flash and fire tests. These are 
cozen Senge from the tests of the full series—i.e., of 
220 ous. 








OUR TRADE IN COAL DURING THE LAST 
HALF CENTURY. 


THE controversy now raging on fiscal and trade matters 
adds to the importance of the elaborate paper which Mr. 
D. A. Thomas, M.P., read before the Royal Statistical 
Society on May 19th last, and has now published in book 
form for private distribution. Lest this last remark should 
mislead anyone, we add that the paper will be found, as 
usual, in the Jowrnal of the Statistical Society, and to any 
who care to study the coal question in its many ramifica- 
tions we can recommend a reading and a study of this 
paper of a hundred pages. 

Those who took part in the discussion upon the reading 
declared unanimously that a great deal of labour had 
been expended upon its preparation, and it becomes clear 
that they were right as soon as one has read it. An 
instance of toil is found in a table and diagram to show 
the percentage fluctuations in the average prices of goods 
compared with the price of coal from 1850 to 1890. Mr. 
P. S. Lewer, of Cardiff, prepared this for Mr. Thomas, 
and the table is the result of no fewer than 3000 separate 
calculations. Of course, in preparing such a paper, the 
senior member for Merthyr Tydfil drew upon the ex- 
perience of a lifetime, which is no longer short, an 
experience derived from acquaintance with the subject 
on a very large scale, and the result is really valuable. 
But we can indicate only a few of Mr. Thomas's chief 
points in the space at disposal. 

First of all Mr. Thomas confesses himself a staunch 
disciple of Jevons, and takes great pains to make it clear 
that Jevons never did predict anything so absurd as that 
our coal supply would be exhausted in a hundred years. 
Having done that, he thinks this paper may be regarded 
in some sort a bringing up to date of Jevons’s work. 

His eye was certainly upon the controversy of the day 
when he remarked, after supplying some tables of exports 
and imports touching coal for the nineteenth century, 
that the condition of the export trade must not be taken 
as a measure of a nation’s prosperity. American exports 
fell during the past two years, while German exports 
rose, and yet prosperity attends the former, though 
German people have had a bad time. He thinks 
that, measured by any test available, the material 
progress of the United Kingdom has been rapid 
during the last fifteen years of the century. In- 
come tax, joint stock banks, savings banks, bankers’ 
clearing house, the postal work, the average marriage 
rate, and the railway receipts, together with the fall 
in emigration, point to this. The wealth of the com- 
munity has greatly increased, and been more widely dis- 
tributed. The only thing haunting Mr. Thomas’s mind— 
and there are several signs of this—is the fear that this 
prosperity will not be permanent, based on his estimate 
of available coal, our growing export of it, coupled with a 
fall in the birth rate. 

But Mr. Thomas is too experienced a mineowner, or ex 
mineowner, to look upon our export of coal as an export 
of raw material. In the case of coal a very large pro- 
portion of the value recorded in our exports is on account 
of labour. On this he offers us some figures of the out- 
put of three steam coal collieries in the South Wales 
field; the first year given was a year of low, and the 
second of high wages :— 

1897, 
77-98 
12-67 
6-64 
2-57 
0-14 


100-00 


The cost of a ton of coal is not, therefore, as the man 
in the street thinks, made up chiefly of profits, royalties, 
and railway rates, but of labour, and of labour in a very 
high degree; and our export trade alone gives employ- 
ment at the present time to 200,000 colliery workmen, to 
say nothing of railway men, trimmers, and all who handle 
coal from pit to ship. 

One of the most valuable portions of Mr. Thomas's 
paper is that concerned with the function of coal in 
relation to our freights and shipping, quite apart from its 
own intrinsic value. As outward freight it is of great value, 
and furnishes freights which would not be otherwise 
earned, not far short of £20,000,000 sterling. To the 
bulk of our shipping engaged in bringing to us corn, 
cotton, wool, wood, sugar, &c., it is a good friend, and 
without it all these supplies would be at a higher price; 
and together, our coal exports and its carriage, pay for 
about £60,000,000 of our imports. Besides, in our 
exports of manufactured goods, coal is an important 
constituent, as, for instance, every ton of pig iron shipped 
abroad is a virtual export of two tons of coal. Mr. 
Thomas would call this a coal age, rather than designate 
it by iron and steam ; for coalis the basis of the power. 

Next to this it is evident that Mr. Thomas is rather 
exercised about the approaching exhaustion of our coal. 
We cannot maintain industrial supremacy on imported 
coal. Instead of exporting 40,000,000 tons we should 
have to import 150,000,000 tons. Our ships, for the most 
part, failing a sufficiency of our manufactured goods for 
export, would have to clear in ballast, and with the cost of 
coal our power of competing with other countries in 
possession of coal beds would be gone. The want of 
cheap fuel will be one of the first signs of decline in trade. 
Can this be the account to be given of the slackening 
speed of export, or, at any rate, of something approach- 
ing stagnation in our exports? In the United States in 


1900. 
age A eer 81-72 
Stores and materials 

Royalties ... ce 
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Incidentals 





1883 coal was 6s. 5$d. to the United Kingdom's 5s. 74d., 
but in 1901 the United States price was 5s. 63d. and British 
coal was 9s.4}d. In Germany in 1883 the price was 5s. 3d., 
and in 1901 9s. 4}d., as in Britain. Mr. Thomas does 
not suggest restriction, but goes on to point out the effect 
of coal export upon our import. It gets acheap outward 
freight, while in America it competes with corn, cotton, 
and other heavy articles, and these exports exceed in 
value. 

Another point of much present-day importance is that 
the great bulk of our exports of coal is for British con- 
sumption abroad. We can only supply coal along the 
seaboard everywhere. Germany supplies Austria and 
Hungary, and even the East of France; we supply the 
West of France largely. And so, as our steamships 
swarm on the ocean, our export is very largely for their 
use—at Port Said, Malta, Gibraltar, Cape de Verde, the 
Canaries, Aden, and Colombo; and the same may be said 
with regard to Havre, Capetown, Buenos Ayres, Monte 
Video, and Rio; the coal is sent to them largely for 
bunkering purposes. Probably the average burnt by all 
tramp steamers would be between two and two and 
a-half tons per net registered ton in the year. 

Mr. Thomas passes on to consider two points which 
should be of interest to readers. The firstis the stimulus 
to exports by the reduction in freights, and then the 
stimulus to demand from the economy of consumption. 
On this last point we may quote an estimate which Mr. 
Aisbitt, of Cardiff, furnished to the reader of the 
paper :— 

Coal Consumption per Indicated Horse-power per Hour, 
Pressure, lb. ——s 
1868 410 to 50 ae 
1878... 70to8) ... 2-8 
1882... 100 . 296 
1886 140 3 ow 


Year. Nature of engines. 


Low-pressure jet condenser. 
Compound surface condenser. 


Triple-expansion surface con- 
denser. 

Triple expansion surface con- 
denser, 

Triple and quadruple surface 
condenser. 

This shows a reduction of 64 per cent. in about thirty 
years, and affords an ample explanation of the reduction 
of freights to one-half, and the supersession of sailing 
vessels by steamers. 

Our space will not permit of further notice of this brief 
kind of the large number of topics touched upon. Mr. 
Thomas thinks that further economies, quite expected, will 
only result in increasing demand on our supplies, though he 
does not forget that the substitution of steam for sails is 
now almost complete. He goes on to consider coal prices 
and prices in general, variation in output per person, the 
real cause of wide fluctuation in coal prices—a small 
variation in demand and supply has a very dispropor- 
tionate effect on price—the causes of the coal famines of 
1873 and 1900, and a very useful réswmé of the direction 
in which our coal exports have expanded. 

Mr. Thomas adds some elaborate tabular appendices 
which will prove very useful for reference. After perusal, 
we are not surprised that this paper was well received. 
It brings together a mass of information relating to a 
most fundamental matter in our national economy ; this 
is presented as it appears to a vigorous mind accustomed 
to the industry chiefly concerned, and presented with all 
the vigour and characteristic strength for which the 
member for Merthyr is distinguished. We think that 
many professional readers will be interested, and will 
do well to preserve this paper and its thousand facts 
among their piéces justificatives to which reference must 
be made ever and anon. 
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RECORD RUNS BETWEEN LONDON AND 


BRIGHTON. 
By CHARLES Rovs-MaRTEN. 


On Sunday last a fresh record in railway work was 
added to the considerable number which have been piling 
up during the present year. In this instance the London, 
Brighton, and South Coast was the hero of the day, and 
undoubtedly achieved a highly creditable performance. 

For a long time past there have been foreshadowings 
of competition for the Brighton traffic. All other 
schemes having come to nought, recourse has now been 
had to an electric traction project which promises that if 
adopted it will convey passengers from London to 
Brighton, and vice versd, in three-quarters of an hour, as 
against the 60 minutes each way at present occupied by 
the best trains, namely, the “ Pullman Limited Express,” 
which runs on Sundays only from the beginning of 
October to the end of June. On week days the best time 
made has long been 65 minutes down and 70 minutes up. 
Hitherto the electric scheme has failed to secure parlia- 
mentary approval. It has some inherent drawbacks of a 
rather formidable nature, one being an inordinate pro- 
portion of tunnelling. Its single recommendation has 
consisted in the fact that, in theory, it will reduce the 
London, Brighton, and South Coast’s hitherto best 
time between London and Brighton by 15 or 20 minutes. 
The counter assertion that the present railway could 
readily make’ the journey in 50 minutes, were this 
required, so soon as the widenings now in progress, 
which are necessary to ensure a clear road, should be 
complete, has been received with a good deal of derision 
and incredulity. It occurred, therefore, to Mr. William 
Forbes, the able general manager, that it might be just 
as well to show that the boast of ability to run between 
London and Brighton at the average rate of a mile a 
minute was entirely warranted. Accordingly, he decided 
to run a special train from Victoria to Brighton and back, 
conveying an expressly invited party of engineers and 
journalists, in order that these might “see with their own 
eyes” that the performance was quite feasible. 

It must be remembered that the Brighton authorities 
have persistently maintained the sole dubious condition 
to be the practicability of keeping a clear road for the 





fast expresses until this should be made easy by the com. 
pletion of the four-track road all the way. It had, 
however, been found generally possible to obtain a clear 
course for the “ Sunday Limited Pullman,” and therefore 
little doubt was entertained that this could be managed 
last Sunday, notwithstanding the crush of summer sea- 
side traflic. This confidence was not misplaced. I may 
say here that the arrangements made were admirable in 
all respects, and the “ Special” was not once delayed 
either going or returning by any train being allowed to 
block it. There is, unfortunately, another contingency 
which has to be taken into account in arranging for 
record-breaking, and thatis the weather. In this instance 
the meteorological conditions proved distinctly adverse. 
Many hours of exceptionally heavy rain had thoroughly 
soaked the road, so as to render caution necessary in 
passing over certain of the newer portions, and a sudden 
clearing of the skies just after the train started left a 
drying, and consequently “ greasy,” rail. 

The Brighton gradients, it is true, are not, as a rule, 
severe. Still, they are by no meansa negligible quantity. 
Just after leaving Victoria an adverse gradient as steep 
as 1 in 64 is encountered approaching the Grosvenor- 
road bridge over the Thames. Secondly, there is a good 
deal of uphill work before the Selhurst Junction with the 
London Bridge line is reached, and then a continuous 
ascent at 1 in 264 has to be faced for a number of miles, 
while on the avoiding line, which is used by the down 
expresses, the up grades are often stiffer than 1 in 200, 
and as steep as 1 in 100 for some distance. After the 
Merstham summit is passed the gradients in either 
direction are almost invariably 1 in 264. There is a 
descent at this rate for about 6 miles to Horley, then a 
similar ascent to Balcombe tunnel, a like down grade 
then to Hayward’s Heath, then a short upward length to 
Clayton tunnel, and a final drop into Brighton. So it 
will be seen that the engines have their work cut out. 

On Sunday last the locomotive employed to break the 
record was one of Mr. R. J. Billinton’s latest designed 
type, and among the newest-built of this order, namely, 
No. 70, Holyrood, having 6ft. 9in. driving wheels four- 
coupled, leading four-wheel bogie, inside cylinders 18in. 
by 26in., about 1700 square feet of heating surface, and 
180 lb. steam pressure. The train consisted of three 
Pullman cars and two Pullman brake vans, the total 
weight behind the tender being approximately 130 tons. 
The general manager (Mr. Forbes), the superintendent 
of the line (Mr. Greenwood), the chief engineer (Mr. 
Morgan), and the locomotive superintendent (Mr. 
Billinton) accompanied the train, while Mr. J. J. 
Richardson, chief outdoor superintendent, travelled on 
the footplate in charge. 

A capital start was made, and in spite of the extreme 
“ greasiness ” of the rails up the Grosvenor bank of 1 in 
64, this was climbed with remarkable swiftness, and then 
came some entirely novel experiences on the London, 
Brighton, and South Coast. East Croydon, 11 miles 
out, was passed in 13 min. 13 sec. from the dead start, 
12 min. 35sec. from the Victoria platform. There was 
a slight slowing past the respective junctions with the 
London Bridge line near Selhurst, and the new avoiding 
line near Stoats Nest. But the speed up the Merstham 
bank was steadily maintained at 62°5 to 64:2 miles an 
hour on the 1 in 264, and did not drop below 60 even up 
the shorter bit of 1in 100. After emerging from the 
Merstham tunnel some very high speeds were attained 
down the falling grade to Horley, a maximum rate of 
80°3 miles an hour being sustained for some distance. 
The Balcombe bank, several miles of 1 in 264, did not 
bring our speed below 66°6 miles an hour, and then came 
the best “galloping ground” of the whole journey, the 
descent from Balcombe tunnel past Hayward’s Heath. 
Here our speed rose, quarter-mile after quarter-mile, 
until at the foot of the bank just before the ascent to 
Clayton tunnel, a single quarter-mile was unmistakably 
covered in exactly 10 seconds. This was observed inde- 
pently by myself and another observer, each using two 
chronographs, which were pressed simultaneously, 
starting one and stopping one at each quarter-mile. And 
I may observe here that on the completion of the journey, 
Mr. Billinton came up to me with the register made by 
his automatic speed-recorder, remarking that its reading 
once just touched 90 miles an hour, and he was curious 
to know if I had obtained anything like that. The com- 
parison of our records showed that exactly the same 
result had been independently obtained by the three 
observers. It may, therefore, be accepted as a proved 
fact. 

Up the ascent to Clayton tunnel our rate dropped 
hardly, if at all, below 70; the final down grade 
into Brighton was managed with judicious caution, and a 
minute or two could certainly have been saved on this 
length. But with such a slippery rail it was deemed wise 
to enter the terminus at a very low velocity, while the 
final halt was made close up to the buffer stops. The 
entire journey from dead start to dead stop occupied 
48 min. 41 sec.; the time from platform to platform was 
48 min. 3 sec. The distance of 50 miles from Grosvenor- 
road bridge to the Brighton locomotive sheds was covered 
in 46 min. 11 sec. The average start-to-stop speed was 
63°4 miles an hour. This, of course, breaks all records 
between London and Brighton, but as to what precise 
extent there seems to be a difference in figures. My own 
best time to Brighton was 56 minutes, but I have reason 
to believe that the run was made on another occasion in 
54 minutes, or slightly less. Nothing, however, has 
hitherto been done which at all compares with the work 
of last Sunday. I may add that the engine arrived at 
her destination with all her bearings perfectly cool, and 
in excellent trim in every respect. 

The return journey to Victoria was made early in the 
evening ; the engine and train were as before. While I 
can scarcely endorse the statement which has been pub- 
lished that the gradients are against the up journey, for 
the official diagrams show exactly a contrary state of 
affairs, I may mention that the conditions were distinctly 
less favourable than in the morning, a very strong side 
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wind having risen during the afternoon, which un- 
doubtedly delayed us a good deal. There were, more- 
over, two checks for permanent way works, which further 
operated as hindrances. Nevertheless, the inclusive run 
of 51 miles from Brighton to Victoria was accomplished 
in 50 min. 21 sec. from dead start to dead stop, 
19 min. 12 sec. from platform to platform. The uphill 
and downhill speeds were very much the same as on the 
down journey, and, as in that case, the running was 
remarkable for its smoothness and steadiness. Assuredly 
none of the non-engineering passengers would have 
guessed that they were running at such exceptional 
speeds unless they had been informed. At any rate, the 
motion of the train would not have given them any 
such impression, for it was, as I so often have noticed 
to be the case, very much steadier at the highest velocities 
than at the more medium rates, such as 55 miles an 
hour. The result of the experiment was to show that 
when the important extensions and widenings now in 
progress shall be completed, so that a clear road can be 
kept for the through expresses, there will not be the 
slightest difficulty in running between London and 
Brighton in 50 minutes each way at any rate, and that, 
under favourable conditions, or when it may be deemed 
necessary to make a special effort, the journey can most 
certainly be accomplished in 45 minutes either way. 
The experiment and demonstration of Sunday last may 
therefore be pronounced a complete success. I desire 
to acknowledge the courtesy and assistance extended to 
me by all the railway officials, from the genera] manager 
downward. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue annual meeting of the Institution of Mechanical 
Engineers commenced at Leeds on Tuesday. The 
meeting was held in the hall of the Philosophical and 
Literary Society, Park-row. The attendance was good, 
but not large. 

The Lord Mayor of Leeds, Mr. John Ward, received 
the members at 10 a.m. He is a very good speaker, and 
in a very few words he said just what was needed, and 
no more. He referred to the fact that the Institution 
now had 4000 members, and that its first president was 
George Stephenson. 

Mr. J. Hartley Wicksteed then took the chair as 
president, and thanked the Lord Mayor and many other 
people of Leeds for the welcome given to the Institution. 
He referred to the fact that it was twenty-one years since 
the Institution had met in Leeds, and pointed out that 
many changes had taken place. Then Leeds was a town 
with a mayor, now it was a city with a lord mayor. He 
referred to the excellent work done by the Yorkshire 
College, which had.the merit of being the first college of 
the kind to teach engineering systematically in a 
special department. The first locomotive to run on 


rails ever built was constructed for Blenkinsop in 
Leeds in 1812, and hauled coal on a line from 
Middleton to Hunslet. It was constructed by a 


Mr. Murray, a genius who constructed an extra- 
ordinary workshop which resembled a vertical steam 
cylinder. There was at the side a projection like a 
a valve chest, in which were the stairs, and the doors 
opened into the cylinder-like ports. Bolton and Watts 
became so jealous of Murray that they bought up all the 
land round the cylinder to prevent extensions. The 
Blenkinsop rail was of cast iron in 3ft. lengths, but now 
in Leeds the length of the rail was the length of the 
line. They had continuous rails Cown six miles long. 
Leeds was the first town to adopt the welding of rail 
joints as a regular thing. Blenkinsop began by designing 
an engine for common roads, and it was a curious fact 
that the minutes of a meeting exist at which he and his 
friends spent much time inventing a brake to prevent the 
engine running away. When made it would not go at 
all, so the brake was not wanted. But history repeats 
itself, and so among the papers to be read was one on 
brakes, or, in other words, a friction clutch. 

After some formal business had been transacted, Mr. 
H. Ade Clark’s paper on the Diesel engine was read. 

The first part of this paper is devoted to a short dis- 
cussion of the principles underlying the action of the 
Diesel engine, and to a general description of its parts. 
We need only refer our readers to the able articles which 
the late Mr. Bryan Donkin wrote for these columns, 
where they will find practically the same things discussed. 
The paper then deals with several trials on engines of 
different sizes. The first test was made in May, 1902, on 
a 35 horse-power engine at Harrogate, and a report of it 
was written for THE ENGINEER by Mr. Ade Clark, and 
published on August 22nd of the same year. The second 
engine tested developed 80 brake horse-power, and the 
results obtained are in close agreement with the Harro- 
gate engine. The oil-fuel pump and the oil-spraying 
valve of this engine are illustrated by Figs. 1 and 2. 

The oil-spraying or pulverising valve is illustrated in detail in 
Fig. 1. he horizontal section shows the petroleum and air- 
blast passages to the central valve, and the vertical section shows 
the body of cast iron, with the petroleum passage and overflow 
or test valve, the central needle valve with its guiding sheath and 
at the base the pulverising device, consisting of a set of four metal 
rings of special form perforated by small holes and separated by 
four metal bands ; the terminating nose piece has narrow channels 
cut in it, through which the pulverised oil passes to the expanding 
orifice, and is sprayed into the cylinder when the needle valve 
is raised. It will be seen that the petroleum pump delivers 
petroleum to the nozzle by the narrow passage, and that the nozzle 
is in direct communication with the air-b'ast reservoir, the 
pressure in which is kept steadily about 150 lb. higher than the 
maximum pressure of compression. This device works well. 

The petroleum pump is shown in Fig. 2. The plunger has a 
constant stroke, being driven from the end of the valve cam shaft. 
Passing through the head of the plunger is a lever working upon 
an excentric fulcrum ; to this lever is attached the valve-rod which 
opens the inlet valve against the action of a spring. The fulerum 
of the rocking lever is excentric to the shaft upon which it is 
July ste > 1902 ; May 30th, 1902; April 26th, 1901; October 15th, 1897 ; 








placed, and this shaft is caused to rotate by the action of the | 


governor, thus altering the stroke of the valve-rod and through 
it the opening of the inlet valve, thus controlling the amount of 


oil passing to the pump chamber to be forced past the outlet valve | 


to the injecting valve. 


On March 7th, 1903, by the kindness of Messrs. Carels Freres, | 


the author made complete trials on a double-cylinder 160 brake 
horse-power Diesel engine, at the works in Ghent. 

The indicated horse-power was obtained by taking indicator 
cards from each cylinder every five minutes during one hour, 
using calibrated indicator springs which gave a scale of 372 1b, 
per square inch of piston per inch of height. 

Temperatures were taken by thermometers graduated in centi- 
grade degrees, that of the exhaust gases being a mean of the 
temperature existing quite close to the exhaust valve inside the 
exhaust pipe. The revolutions were recorded by a counter 
attached to the air-pump rods. The gases for analysis were 
collected over water from the exhaust pipe close to the exhaust 
valve, and analysis by the Orsat apparatus was made on the spot. 

The effective horse-power was determined by subtracting from 
the indicated power the indicated power of the engine when 
running quite light, the driving belt being removed. This was 
necessary owing to the engine being belted toa line shaft and then 
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Thermal units per I.H.P. minute supplied by the oil fuel 
= 0-329 x 19,300 + 60 


= 106 B.Th.U,’s, 
Thermal units supplied per I.H.P. minute by the air 
_ 15-75 — 0-829 2 9 


60 x 5 Xx 0-25 = 1-4 
Thermal equivalent of I.H P. minu‘e = 42-4, 

Heat Balance. 
Supply 106 + 1-4. 
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LH P. min. .. or 39-5 per cent. 
Cooling wat>r 26-3 55 DW-5S sy 1» 
Exhaust gas . 28-2 55 26-3 sy 19 
Unaccounted OL an. Se we 
106-0 100-0 » 45 
42-4 


Thermal efficiency on the net I.H.P. = 40 per cent. 
Thermal efficiency on the B,H.P. would be — 


87 
40 x ana = 28-3 per cen‘. 
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Figs. 1 and 2—OIL PUMP 


toa dynamo and toamotor. The load trials were each of one 
hour’s duration, and of half an hour when running light. 


and results are given in Table I. 


The performance of this engine under variation of load was as | 


follows :— 

J. Load on the dynamo, 700 amptres at 115 volts, that is, 108 
H.P., tachometer reading 89. 

The whole load thrown off at once, the tachometer ran up to 
96-2, and settled back to 88-7 in about a minute. 


The engine running light, tachometer 91, a load of 700 ampéres at | 


115 volts was put on at once, when the lowest reading of the 


tachometer was 87-8, and the engine settled back to 90 in about | 


half a minute. 


The calculations from average values of the results for trial | 


No. 2 of 7th March on the 160 B.H.P. engine are as follows :— 
Average revolutions = 157 per minute. 


I.H.P. Leylinder = 59 
»,  Reylinder 67-6 
Total I.H.P. = 126-6 


Air pumps H.P. 


= .3-2 
Net I.H.P., or the I.H.P. developed by the oil = 126-6 — 3-26 | 
= 123-34 


This assumes all the pump H.P. returned to the working 
cylinder, 


Effective H.P. = I.H.P. — 39-6 
= 126-6 — 39-6 
= 87 
aa a 
Mechanical efficiency = me = ee = 68-7 per cent. | 


Pounds of oil per net I,H.P. hour = 0-329 
‘ » 9» Eff. H.P. hour = 0-466 
Jacket water per minute = 431b. 


Thermal units per I H.P.| _ 43 43 . 9 26-3 
Minute in jacket water | neé, . F- 
Amount of exhaust gases. From the gas analysis we have :— 
CO, 4-1 per cent , O, 15 per cent., and by difference N, 80-9. 
From the well-known formula :— 
Total air a 21 
Consumed airy _ * Ce $0 Sy: 0 


where N and O are the percentage volumes of nitrogen and oxygen | 


in the exhaust. 
Total air a id 21 
Consumed air = 9) _ 79 x se 21 — 14-6 


We get for this case— 
21 
= 3-31 





The approximate composition of the petroleum is— 


Carbon oe 85-0 per cent. 
Hydrogen.. .. 18-5 es 
Incombustible 1:5 


One pound of such oil would use 14-56 1b. of air for complete 
combustion, calculated as below :— 
Carbon on we ee 06 
Hydrogen 
Total ood eee Rana . 14-56 1b, 
The resultant products being 15-561b. per Ib. of oil. 
From the analysis 3-31 times this air is used. 
Therefore air per lb. of oil in this case gives— 
3-31 x 14-56 = 48-2 
The resulting products of combustion— 
49-2 Ib. per Ib. of oil. 
Therefore weight of exhaust per I.H.P. minute— 
. 49-2 | 40-58 _ 15-75 », 
60° «126-60 — 60 
The specific heat at constant pressure of these gases may, with 
sufficient accuracy, be taken at 0-25. 
Consequently the British thermal units per J.H.P. minute 
carried away by the exhaust approximates to— 
15-75 9 
“Gp X 0-25 x 239 x g 
= 28-2 B.Th.U. 


= 9-86 1b. 
= 4-70Ib. 


— oO 


0-85 x 11-6 
0-185 x 34-8 


The data | 


AND SPRAYING VALVE 


A number of indicator cards are then given. 

In Fig. 3 is shown a comparison of the pressures, pow. rs, and 
clearances of the three types of engine, namely, the compound 
condensing engine using high-pressure steam with jacketed 
| cylinders, the scavenging type of gas engine using gas of 600 
| B.Th.U. per cubic foot, and the Diesel engine using crude petro- 
| leum. The indicator cards there shown are drawn to the same 

scales and for the same total volume of cylinder. 
| The clearances are as follows :— 
| The steam engine 3-5 per cent. of the volume of the H.P. 
| cylinder ; the gas engine 27 per cent. of whole volume ; the Diesel 
engine 7 per cent. of the whole volume. 

The I.H.P. at 160 revolutions works out at :— 

The Diesel engine 
The gas engine owe 
The steam engine... .. .. .- oo «+ «- 

The multiplier 4 being due to the steam engine having a workirg 

stroke every stroke. 


105 
5 


24 4= 


96. 


Comparison of the Pressures, Powers, and Clearances of 
Steam, Gas and Oil Engines. 

The indicator cards are drawn to the same scale an‘ 

for the same total volume of cylinder. 
LHP. at 160 revs. per min. 
Diesel Engine = 105. Gas Engine = 66. 
Steam Engine 24 x 4 = 96. 
(Reduced jrd smaller than original diagram.) 
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Fig. 3-COMPARATIVE DIAGRAMS 


Cost of power.—The author then discusses a comparison of total 
cost of power production when using (a) the Diesel engine ; (/) 
the gas engine ; (c) the steam engine. 

A comparative and fairly accurate statement of costs is drawn 
up for three sizes of engine, namely, 35, 80, and 160 B.H.P. 

Initial capital cost is stated for the three items, land, buildings, 
and plant. Annual charges are stated under the heads, interest 
on capital, maintenance and depreciation for buildings, and als> 
for plant, fuel, oil and water, and wages. 

The gas engine taken for comparison is the Crossley, using a 
Dowson gas producer. The steam engine compared with is the 
high speed compound condensing engine. 

"The fuels are :—For the Diesel, crude petroleum at 45s. per ton ; 
for the gas producer, anthracite cobbles at 24s. per ton ; for the 
steam engine, coal at 12s. 6d. per ton; in all cases delivered. 
The oil consumption for the Diesel has been taken, in each case, as 
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the mean between the full and half-power rates of consumption. 
The fuel consumption in the case of the gas producer has been 
taken at 1-5 1b, to 1-25 1b. per B.H.P. hour plus an allowance for 
stand-by losses. The fuel consumption for the steam engine has 
been taken at 41b, and 3-51b, per B.H.P. for the lowest and 


Mr. Longridge said that a black exhaust meant much 


waste of oil. He thought that experiments should be 
made to get rid of the water jacket, using instead an 
excess of air to keep down the temperature. So far as 


160 B.H.P. Diesel Engine. 
Test of Two-cylinder Diesel Engine at Messrs. Carels Freres, Ghent, on 7th March, 1903. 
Summary of Results. 


Duration in minutes 
Revolutions per minute 
. { Mean effective pressures, L 


1. 
2. 
4. 
a. 


‘ * ” a 
. { Indicated horse-power aes = 
” ” ” 
we total or mean 
ne ° of air pump.. 
9. Net indicated horse-power from the oil.. 

. Effective horse-power .. oan. Sas 

ll. Mechanical efficiency 
Total oil in pounds Sr) ee ee 
3. Oil per net indicated horse-power hour.. 
a effective horse-power hour .. .. 
5. Cooling water per minute, lb , inlet 
5. Terperatures of water, Cent., outlet 
Change of temperature 14 ae “oe 
> Memeperature ct exhaust©.. 2... ne ce oe te ce oe 
British thermal units per net indicated horse-power minute 
converted into work .. .. .. «. «- 
> 2 ” » rejected in cooling water . 

2, British thermal units rejected in exhaust gases cn se oe 
23. Thermal efficiency on net indicated horse-power, per cent. .. 
24. ” ” effective horse-power, per cent. 

Exhaust gas analysis— 

Carbon dioxide vol., per cent. .. 

» monoxide vol., per cent. 
Oxygen, percent... . 
Nitrogen by difference, 


” ” ” 


25 
{ per cent. 
Notr.— 


highest powers ; assuming an evaporation of 8 lb. of water per lb. | 
of fuel. The final result is as follows :— 
Total cost per B H.P., hour. 

Gas. 
d. 

0-69 
0-52 
0-40 


Engines. a eo 
85 B.H.P. 
80 


169 


| 
0-89 | 
0-63 
0-49 


.. 0:59 
. 0-39 
0-32 


A great many persons took a limited part in the dis- | 
cussion of this paper, time not being available for more. | 
In the end, the President had to suggest that those who 
had not spoken at all, and those who had more to say, 
should send in their communications in writing to the 
Secretary. With space limited, it appears to us that no 
good purpose can be served by publishing remarks which | 
were more or less unfinished and incomplete. It will be | 
far more to the purpose to give our readers an idea of the | 
direction which thought and knowledge of the Diesel | 
engine is taking. By degrees, as speaker after speaker | 
was heard, it became more and more evident that the 
Diesel engine, as it exists in a commercial form, is neither | 
more nor less than a crude oil engine working under very 
heavy pressure and at very high temperatures. It is not | 
necessary to consider at all the claim of the engine to use | 
dust fuel, it is simply an oil engine, and as such it | 
must be dealt with. It is claimed that it is worked on 
the Carnot cycle, but that is theory, in practice it is not. | 
Neither the paper nor the discussion added much, if 
anything, to the information already published in our | 
columns. | 

Before the discussion began, the author of this paper | 
was asked for some furthur particulars or explanations. 
He dealt with the specific gravity and thermal! efficiency | 
of the oils used. It was found that with dense oils the | 
result was not so good as with lighter oils. Thus 0°922 | 
oil was better than 0°932 oil. Much care was needed to | 
keep out dirt, which clogged the inlet valve of the oil | 
feed pump, and stopped the engine. He gave particulars | 
of the results of various trials which he had carried out; | 
0356 lb. per horse per hour might be taken as the con- | 
sumption of a moderately large engine properly loaded. 
As to the weight of the engine, a 30 horse-power engine | 
weighed about 4°8 tons now. Originally a 20 horse- | 
power engine weighed 4°72 tons, and a 40 horse-power | 
engine 10 tons, but the weight had been cut down 25 per | 
cent. 

When the author had concluded, the discussion was | 
opened by Mr. E. R. Dolby (London), who thought the 
figures for costs of oil might be somewhat misleading if | 
not further explained. He had had occasion to carefully | 
consider the Diesel engine for dynamo driving, and in 
November, 1902, wanted to obtain two engines, each of | 
20 brake horse-power. Speaking from memory, he 
believed the price quoted by the Diesel Engine Company | 
was £500 per engine, delivered about 12 miles from | 
London. The engines were to be made in Germany, and | 
delivery could not be given under four or five months. | 
The cost of the oil given in the paper applied to the oil | 
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‘The tap of the carbon dioxide bottle was not quite gis-tight, but was well smeared with vaseline to prevent sericus leakage. 


his experience went, all the constructive difficulties had 


been overcome. 


This was a very good paper, but it was only read in 
abstract, and contains a multitude of figures. There is 
every reason to hope that the “Transactions” will be 
found to contain an elaborate disquisition on the many 
questions raised. As we have said, it seems clear that 
the Diesel engine is really not an entirely new departure, 
but that it is, after all, only our old friend the oil engine, 
worked under conditions of pressure and temperature 
different from those that have hitherto obtained. 

The second paper, entitled “ Notes on High-speed Tool 
Steels,” by Mr. Henry H. Suplee, of New York, was 
then read in abstract by the Secretary, and afterwards 
the author made a few explanatory remarks, stating that 
he had referred in conversation with the Secretary to the 
matter, and had obtained the data by cable from Mr. R. 
Emerson in the United States. The author had recently 
been upon the Continent, and especially in Munich, and 
the general impression he had formed was that the exist- 
ing machine tools were not sufficiently strong to enable 
proper advantage to be taken of the special steel. Messrs. 
Escher, Wyss, and Co., of Zurich, had tried Mushet 
steel, and were tempering it at higher temperatures than 
usual. The Franklin Institute in the United States had 
made tests and reports upon the Taylor- White steel, and 
he would refer the members to the published accounts. 
He did not consider it very suitable for light finishing 
cuts, as it gave the best results when the cuttings came 
off at a blue heat, and if this colour was not obtained it 
| was a proof that the work was not being properly done. 

The following is a brief abstract :— 

The following notes represent officially verified data as to the 

| use of high-speed tool steels in the works of the Union Pacific 

Railroad at Omaha, Nebraska, and as such are offered as a brief 
| contribution to the subject. As is now well known, these steels 
| are similar in constitution to the Mushet air-bardening stee), the 
| principal difference being that a much higher temperature is used 
| in the tempering process. The steels contain both chromium and 








At this point a conversation took place between Mr. | tungsten in varying proportions as well as molybdenum. The 


| McLaren and the author concerning the statement of 


relative efficiency of steam, oil, and Diesel engines, which 


| Mr. McLaren held to be unfair to the steam engine. Mr. 
| Ade Clark explained that his figures dealt with total 
| cost; not the cost of fuel only. 


Prof. Lupton pointed out that it was impossible to get 
a Diesel engine without waiting six or seven months for 


| it, and that its cost was very much greater than that of 
| any other engine of the same power. 





Machine tool. Material Artic’e. 


Lathe .. Soft cast iron. 
side, or 


cylinder. 


c 


Lathe .. No. 1 scrap iron. 
No. 1 scrap iron. 
Vertical ring mill Tire steel. 
Vertical boripg mill Cast iron. 


Horizontal cylinder ~boring Cast iron (very hard). 
machine. 


Driver lathe 


Piston valve bushing, out- 


Locomotive driver tire. 


Low-pressure 19in. 


Driver tire, hardened by 


| method of treatment consists in heating the tool up to about 
| 2000 deg. Fah., then cooling rapidly down to about 1700 deg. Fab. 
| ina lead bath, and then slowly in air or lime. 
| These steels, of which the Taylor. White is the best known and 
| earliest example, are able to maintain a cutting edge even when 
| operated at speeds producing a red heat, and, in fact, unless such 
speeds and ba meme are maintained they do not give satisfac- 
| tory results, These tools should be used only for roughing pur- 
| poses, and the great economy resulting from their use appears 
| when it is found that the forgings can be made with less care as to 
size, the roughing down to finishing dimensions being made more 





Weight of 
material removed 
per hour, 


Speed of cut. Depth of cut. Feed. 


74 3 
mpound 


Piston-rod, 4in. 


Crank pin. j 4 


1, roughing 


Piston head, 2 4} 


ceyiinder. 


90 hb, 


sliding on sand. 


Planer No. 1 scrap iron. 


Side rod. 


15 ’ hk 247—458 Ib, 


Hardening, &c., of tool: Air Novo steel, forged at high lemon colour, cooled slowly in air, re-heated to white heat, till nose of tool begins to rur, 
then cooled in steady air blast or in oil, the latter giving better results. 


Professor Goodman pointed out that the Diesel engine 
was a triumph of scientific reasoning. It was the result 
of the application of theory in practice, and could not 


have been designed by any one who had not an adequate | 


scientific education. This was somewhat discounted by 
subsequent speakers, who pointed out that Diesel’s fuel 
engines, constructed in the light of science, were failures, 
and that success was really the result of repeated and 


careful experiments. Professor Goodman went on to ex- | 
plain that the economy of the engine was no doubt the | 


very high compression, and the more complete combus- 
Water was now being admitted 
by some makers to oil engine cylinders with much 


| benefit, because it kept down temperature below the 


point at which the oil split or ‘‘ cracked” by dissociation. 
If that occurred, complete combustion would never be 
Professor Goodman did not appear to be aware 
of the fact that it is almost impossible to obtain a crude 


| oil which has less than 6 or 7 per cent. of water in it. 


The percentage has been known to amount to 40; so 
great, indeed, that the fires have been put out in oil-fuel 
steamers. 

Mr. Saxon pointed out that the steam, oil, and Diesel 


engine had each its own sphere of utility. He might say, | 


| rapidly and economically in the machining processes than in 
forging. 

The President, Mr. Wicksteed, remarked that he con- 
sidered the introduction of the new tool steel the greatest 
revolution he had witnessed in the tool trade. His 

| friend, Mr. Joseph Barrow, had had large experience with 
all kinds of steel, and he should call upon him for an 
expression of opinion. 

Mr. Joseph Barrow said he was called upon by the 
President to bless, but he could only curse. Last spring 
he had received a visit from an engineer who had visited 
the Bethlehem Steel Company, and he had also seen 
samples of the cuttings produced in the lathe, but this 
engineer thought the use of the steel had proved a failure, 
and that the Bethlehem Company had by its use con- 
verted the whole of their machinery into an unsaleable 
wreck. He personally thought theory could best be 
deduced from fact, and he considered that the use of 
high-speed cutting was advantageous where you can 
satisfactorily increase the speed of tools from, say, 20ft. 
to 60ft. per minute. Where a high cut had to be taken 
one should use a high speed, but where a heavy cut was 
needed the slow speed should be adopted. A round-nosed 
tool took off a cutting of crescent section, and wherever 
a cutting showed serrated edges that he designated the 


“naked” upon the wharf in London; but he found that | however, as regarded the little dispute that had cropped | 
this price was about doubled when the oil was delivered | up as to cost, that at an electric central station he had |“mark of the beast.” It was no use to produce a 
12 miles away, as it must be put inte barrels or a special | found the cost of steam 637d. per unit, and that of Diesel | “ mechanical hydrocephalus,” or lathe with a swollen 
tank wagon must be used. The circumstances cited | ‘375d. per unit, and that when he was paying, not 45s. | head, as was the case sometimes in Yorkshire. The whole 
rendered it impossible to adopt the Diesel engines. | per ton for oil, but £4 12s. 6d. He was now about to | tool must be equally strong, otherwise it would soon 
: Mr. G. Wilkinson, of Harrogate, spoke generally | put up Diesel engines of 160 horse-power at a place | require the doctor. The shape of the cutting tool had a 
in favour of the results of his experience. He said | where he could get oil for 45s. a ton, and the cost would | great deal to do with the result, and he had taken cuts 
that in this country no one had succeeded in build-| work out at one-sixth of a penny per unit. The | at 60ft. per minute without a “swelled-head lathe.” 


ing the engine, but they had succeeded in Germany. 
In this country they got premature explosions, and 
blew the cylinder covers off. The only trouble he had 
was owing to dirt; a clear exhaust must be main- 
tained ; clearing was easily effected by putting a little 
petroleum in instead of crude oil. He always worked 
the engine for the last ten minutes before stopping with 
petroleum. Dirt would raise the consumption of oil to 
0°59 lb. per horse per hour. It was highly important to 
avoid oils which had any sulphur in them. They cor- 
roded the valves seriously in curious grooves. The 
viscosity of the oil was a very important factor, far more 
than difference of density, which bore little or no relation 
to the viscosity. The governor wanted improving, too 
much air was admitted on light loads. It showed great 
lack of enterprise that no British firm would take up the 
manufacture. 


average cost of coal in electricity supply works in England | 


Mr. Christopher James, Leeds, disagreed entirely with 


might be taken at 12s. 6d. per ton. The cost of a Diesel | the last speaker. He had made some experiments with 


plant complete worked out at £28 103. per kilowatt 
output. 

Mr. Day directed attention to the fact that the engine 
was being made by Messrs. Mirlees and Watson in Glasgow. 
When they first tried to make it they failed, as did the 
Germans, and as the Germans held the patent it was 
held to be desirable to rear their own child at their own 
expense. 

Mr. Livens showed that, comparing certain engines 
| at cost price, a sum of £44 per annum was left in favour 
| of an ordinary oil engine, which would more than cover 

the extra cost of oil. 
Mr. Wicksteed gave Mr. Clark just two minutes to reply. 
He naturally took the alternative of writing to the secre- 
| tary. 





| high-speed steel and would give the results. The 
| hydrocephalus was, of course, no good; but if an 
| ordinary lathe were used for high-speed work, stresses 
| were set up, and the work turned out was polygonal, and 
|not circular. When turning mild steel, which had an 

ultimate tensile strength of 25 tons per square inch ina 

12in. lathe, with a cutting speed of 45ft. per minute, he 
| found that 141b. of metal could easily be removed per 
| minute, while with a piece of work consisting of steel of 
| 55 tons ultimate tensile strength, and the same tool steel, 
| he could remove 2}1b. to 3 1b. of metal per minute. The 

55-ton steel contained 0°65 per cent. of carbon. He was 

of the opinion that no 12in. lathe of ordinary construction 
| would remove 14 Ib. of mild steel per minute. The feed 
| motion should be very powerful, and for a cut }in. deep 
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the feed should, in his opinion, be }in. per revolution. 
With planing machines he had great difficulty in getting 
the same tool steel to stand a cutting speed of more than 
35ft. to 40ft. per minute when operating upon cast iron. 
The cost of power was trifling as compared with other 
factors in the ultimate cost of the work, and therefore it 
was advisable to make as much use of it as possible. 

Mr. Windsor Richards here raised an issue upon the 
composition of the tool steel, but had probably misunder- 
wre the previous speaker. 

Mr. J. Barrow interpolated the remark that with 
armour plates made of nickel steel 7ft. per minute was 
the greatest cutting speed he had found possible on a 
planing machine; but the cutting speed was not the 
chief difficulty. The real point was the mechanical 
difficulty of getting the quick return of, say, 50ft. per 
minute. 

The President here stopped the discussion, as it was 
not at all clear whether the various speakers were 
referring to the characteristics of the tool steel or of the 
material being cut. 

Mr. Wilson Hartnell, Leeds, said that twenty years ago 
he wrote a paper which was published in Engineering, 
and in this paper he showed that the important point 
was to know the surface of metal which could be re- 
moved. Now the amount of surface removed could be 
doubled by using higher speeds with the new steel, and 
he had seen wrought iron shafting turned at a speed of 
80ft. per minute. At a certain large steel works in 
Sheffield they had tried turning steel while it was red hot. 
He himself had turned cast iron at 80ft. per minute, while 
formerly the usual speed adopted was 17ft. and 18ft. per 
minute. It did not necessarily follow that if high speeds 
were used that more power was needed per unit weight 
removed. 

Mr. Hardisty said he had cut ordinary mild steel at 
speeds of 90ft. to 130ft. per minute, and used only ordinary 
tool steel. 

Mr. R. Allen, Bedford, said his firm used the high speed 
tool gear. Three years ago he had visited the Taylor- 
White works at Bethlehem, and then desired to become 
a licencee, but the price asked was far too high, and he 
considered it prohibitive. Messrs. Seebohm and Dieck- 
stahl, however, produced two steels, which he con- 
sidered quite as good as the Taylor-White steel. The 
best proof of the value of the steel is the reduction in the 
cost of machining, and this reduction in their own case 
had reached 50 per cent. For machining cast iron 
they used a tool steel made by Armstrong, Whitworth, 
and Co. 

Mr. Butler, Halifax, speaking as a lathe maker of 
thirty years’ standing, said he thought there was rather 
an erroneous impression existing at the meeting. His 
experience showed that even on an old lathe, if it were 
necessary to slide a shaft, the lathe could be run at four 
times the old speed if the new steels were used. Sup- 
posing it were necessary to reduce the size of the end of 
a shaft from 4in. to 2}in. diameter, then the same lathe 
could be run at five times the old speed, and the reduction 
in size could be done more rapidly in the lathe than by 
forging. The higher-priced tool steels do more work 
than the lower-priced kinds. Only the previous day he 
had tried to reduce a shaft of 4in. diameter to 2}in. 
diameter at one cut, and found this quite possible at the 
end of the shaft near the fixed head of the lathe, but 
impossible elsewhere owing to the springing of the shaft. 
He then tried four tools at once, and found that the work 
could readily be done at a speed of 50ft. per minute by 
once running up the shaft. 

Mr. Taylor, Sheffield, said the Taylor-White steel was 
first made by the American branch of Messrs. Sanderson 
Bros. of Sheffield, so that it might fairly be considered 
as an English invention. He knew of a 36in. lathe, on 
which three tons of cuttings were being produced every 
twelve hours, and this performance he thought would be 
difficult to beat. 

Mr. Johnson, Montreal, said he did not know, before 
leaving Canada, that this paper would be read, or he 
should certainly have made careful notes of the results 
which were being obtained daily in the workshops of the 
Canadian Pacific Railway at Montreal. There they used 
tool steel made by the Noble process, and the outfit of 
the machine shops had been doubled. At present the 
erecting shops were obliged to work overtime to keep 
pace with-the machine shops. 

Mr. Hill, Derby, observed that his firm made a speciality 
of cold saws for metal, and his experience showed that 
in cutting soft steels a comparatively slow speed with 
heavy feed was desirable. The chief necessity was to 
hold the tool absolutely firm, otherwise good results 
could not be obtained. He considered that better tool 
steel than the Taylor- White variety could be purchased. 

Mr. D. Adamson, Manchester, asked the author to 
state the length of time each tool had been tested when 
obtaining the records given in the paper, and also wished 
to know the size of the tool steel used. 

Mr. W. W. Beaumont, London, thought the remarks 
made by Mr. Barrow somewhat defective, and showed 
too great reverence for economy of power. He might 
cite the remark made to him by an American: “ Power 
is about the cheapest thing you can use, so why not use 
plenty of it.” 

The President remarked that a false impression seemed 
to exist about the consumption of energy. The real 
question was, “ How much power is consumed per pound 
of material removed ?’’ The same characteristics of the 
high-speed tool steel would allow a light cut to be taken 
more quickly than was possible with the old steels, and, 
similarly, a heavy cut could be taken at double the speed 
formerly possible. He thought it would be necessary to 
use pyrometers in gas furnaces for tempering the tools 
80 that perfect accuracy might be obtained. 

Mr. Suplee, New York, in his reply, said that he 
thought Mr. Barrow had chiefly referred to the shape of 
the tools. The figures given in the paper were not based 
upon special tests, as some members seemed to think, 





but were results obtained in ordinary every-day work. 
He recommended members to read the reports of the 
Franklin Institute upon the high-speed tool steels. 








THE LIABILITIES OF CONTRACTORS IN 
THE ERECTION OF SEA WALLS. 


A casE having considerable interest to authorities having 
charge of works on the sea coast, and to contractors engaged 
in carrying out such works, has recently been heard at the 
Law Courts, occupying the time of Mr. E. Pollock, the 
official referee sitting as arbitrator in the case of Cooke and 
Co. and the Corporation of Lowestoft; Mr. W. Matthews, of 
the firm of Coode, Son and Matthews, acting as assessor. 
The first hearing was in March last, and the decision was given 
on July 17th, the hearing having occupied ten days. 

The facts of the case are as follows :—Lowestoft has a front- 
age to the sea of about 24 miles, which is divided into two parts 
by the projecting piers of the harbour of the Great Eastern 
Railway. On the south side of the harbour the land gradu- 
ally rises into low cliffs, which extend to the village of Pake- 
field. On the top of the cliff a road and promenade has been 
made, and two large hotels and several buildings have been 
erected. Formerly, the foot of this cliff was protected by a 
bank of shingle, the top of which was above high-water 
mark. About three years ago, in order to provide more per- 
manent protection to the cliff and also to make a promenade, 
the Corporation instructed the borough surveyor to prepare 
plans for a sea wall and low-level promenade, 410 yards long, 
along what is locally known as the south slopes, and entered 
into a contract with Messrs. Cooke and Co. for the construc- 
tion of the work. This consisted of an upright concrete wall, 
protected at the foot by steel piles and timber planking. The 
wall rested on a sandy foundation, and the backing also was 
more or less sandy, and was covered with concrete, forming 
the decking of the promenade, concrete facing being also 
carried for some distance up the cliff. 

As the shingle on the south beach had shown signs of 
wasting, the Corporation had previously, in 1898, entered 
into a contract with the Case Syndicate, to construct a 
number of low groynes along the beach, the syndicate under- 
taking to keep these in repair for a period of three years. At 
the time when the contract for the sea wall was entered into, 
the greater part of these groynes had been put down, but the 
Corporation and the syndicate not agreeing as to whether they 
were of any benefit, they were not maintained, and have 
since been superseded by groynes of a more substantial 
character. 

As the sea wall proceeded, the beach began to disappear, 
until finally low water reached to the foot of the wall. In 
December, 1901, before the contract was actually completed, 
during a high tide and north-east gale, the waves breaking 
on the concrete decking of the promenade, broke it up in 
places, washing out the filling and leaving the wall itself 
standing. The wall and promenade suffered further damage 
from time to time, and the promenade decking has since been 
nearly all carried away. 

When this occurred, the contractors had been paid nearly 
the whole amount of their contract, but the Corporation 
refused to pay the retention money—£1062—reserved under 
the contract to cover the cost of any damage that might occur 
to the works during a period of six months after their com- 
pletion, on the ground that the contractors, under the terms 
of their contract, were liable for the maintenance of the wall 
for six months after completion. The contractors, on the 
other hand, contended that the damage arose entirely from 
the washing away of the beach, and the plans showed a 
beach in front of the wall; that the Corporation had failed to 
keep up the Case groynes, which, if properly attended to, might 
have prevented the erosion ; furthermore, that the wall, as de- 
signed, was never intended to stand without a beach on the out- 
side. It was generally admitted that the wall would have stood 
if the beach had not been eroded in front of it. The Corpora- 
tion as to this contended that there was no express or implied 
obligation on their part to maintain the beach, and relied on 
the case of Jackson and the Eastbourne Corporation, which was 
carried to the House of Lords, when the contractor was made 
responsible for damage done to a sea wall he was erecting for 
the Corporation, and which was, as in the Lowestoft case, 
partly demolished owing to the beach having been washed 
away. 

The contractors sued the Corporation for the amount of the 
retention money, £1062, the Corporation making a counter 
claim for the full amount of the contract, £9525, and for 
£4000, the amount required to repair the damaged wall. 

After a protracted hearing, judgment was given by the 
Official Referee on July 17th, when he found that the con- 
tractors were liable to make good any damage from whatever 
cause that might occur within six months of the final com- 
pletion of the works, therefore the contractors had to make 
good the damage the walls sustained in December, 1901. He 
was advised by the assessor, and satisfied from the evidence 
that the design of the wall was bad, and that it never could 
have stood without the beach ; and that the construction of 
the wall tended to assist in the removal of the beach; that 
the breach of December did not take place through any 
defective work. When the breach occurred the Corporation 
called upon the contractor to make good the defect ; the con- 
tractor denied liability and offered to do the work, the ques- 
tion of liability being left to be settled by arbitration. The 
Corporation did not accept that course, and therefore relieved 
the contractors of the obligation to wait longer for their 
retention money, £1062, less the cost of making good the 
breach, which was assessed at £988, leaving a balance due to 
them of £74. With respect to the counter claim made by the 
Corporation, it being alleged that the contractors had done 
their work badly, the referee held that no evidence of such 
bad work had been given, and he found in favour of the con- 
tractors for this. As regards costs, as the Corporation had 
failed in their contention, he decided that these should be 
paid by them both on claim and counter claim. 








IRON AND STEEL INSTITUTE. 





IN accordance with previous announcements, the autumn 
meeting of the Iron and Steel Institute will be held at Barrow- 
in-Furness, on Tuesday, Wednesday, Thursday, and Friday, 
September Ist, 2nd, 3rd, and 4th next. The President will 
deliver a short address, and the following papers have been offered 
for reading :— 

(1) “*On Alloys of Iron and Tungsten,” by R. A. Hadfield, Vice- 
president. 

(2) On the Restora‘ion of Dangerously Crystalline Steel by Heat 





Treatment,” by J. E. Stead, Member of Council, and A, Windsor 
Richards (Middlesbrough). 

(3) ‘*On Sorbitic Steel Rails,” by J. E. Stead, Member of 
Council, and A. Windsor Richards (Middiesbrough). 

(4) ‘On the Influence of Silicon on Iron,” by Thomas Baker, 
M.Sc. (Sheffield). 

(5) ‘On the Diffusion of Sulphides through Steel,” by Professor 
E. D. Campbell (Ann Arbor, Michigan). 

(6) ‘On the Heat Treatment of Steel,” by William Campbell 
(New York), Carnegie Research Scholar. 

(7) “On the Rolling of Large Pipes,” by RK. M. Daelen (Diissel- 


dorf). 

(8) On the Regulation of the Combustion in Coke-oven 
Practice,” by D. A. Louis (London). 

(9) ‘*On the Fuel used in the Barrow-in-Furness District,” by 
W. F. Pettigrew (Barrow-in-Furness). 

(10) ‘*On the Diseases of Steel,” by C. H. Ridsdale (Middles- 


rough), 

(11) ‘On Carbon in Iron,” by Professor A. Stansfield, D.Sc. 
Lond., Assoc.R.S.M. (Montreal). 

The following is an outline programme of the arrangements for 
the meeting :— 

Monday, August 31st.—The Secretaries’ office will be open in the 
Town Hall, Barrow-in-Furness, from 3 to 6 p.m. 

Tuesday, September 1st.—11 a.m.—Reception of the President, 
Council, and members of the Institute in the Town Hall by the 
Worshipful the Mayor of Barrow-in-Furness (James Fisher, Esq ) 
and by the Chairman and members of the Reception Committee. 
Reading and discussion of papers. Excursion A.—At 2.20 p.m, 
by special train kindly provided by the Furness Railway Company 
from the lower end of Cornwallis-street, to visit the works of the 
Barrow Hematite Steel Company, Limited. The members, on 
arrival, will be met by J. M. While, Esq., general manager, and 
other officials of the company. Alternative Excursion B.—At 
2.10 p.m., by special train provided by the Reception Committee 
from the lower end of Cornwallis-street, to visit the Askham blast 
furnaces and the Hodbarrow mines and sea wall. 9 p.m.—Con- 
versazione in the Town Hall, by the invitation of the Worshipful 
the Mayor and the Mayoress(evening dress). 11.15 p.m.—Special 
trains will leave Barrow for Millom, Broughton, Coniston, Grange, 
Ulverston, Lakeside, and intermediate stations. 12.15 midnight. 
—A special steam yacht will leave Lakeside (weather permitting) 
for stations on Lake Windermere in connection with the special 
train leaving Barrow at 11 p.m. 

Wednesday, September 2nd.—11 a.m.—Reading and discussion 
of papers in the Town Hall. 2.20 p.m.—Visit to the Naval Con- 
struction Works of Messrs. Vickers, Sons, and Maxim, Limited. 
Alternative excursions to the works of the Furness Railway Com- 
pany, to Roanhead Mines and the Lonsdale blast farnaces. 9 p.m. 
—Ball in the Town Hall, Barrow, by invitation of the Chair- 
man and members of the Reception Committee. Special trains 
will leave Barrow Central Station after the ball. 

Thursday, September 3rd.—11 a.m.—Reading and discussion of 

pers in the Town Hall. 2.10 p.m.—Members will embark in the 

.S. Lady Evelyn, in the Devonshire Dock, to view the docks of 
the Furness Railway Company, returning to Ramsden Dock 
Station. Ladies are invited. 310 p-m.—Leave Ramsden Dock 
by special train provided by the Reception Committee for Holker 
Hall, where a garden party will be given by Victor C. W. 
Cavendish, Esq., M.P., and Lady Evelyn Cavendish. 6.15 p.m.— 
A special return train will leave Cark at 6.15 for Ulverston, Furness 
Abbey, and Barrow. 9 p.m.—An evening at Furness Abbey 
(music) by invitation of the Reception Committee. 

Friday, September 4th.—Excursion A.—By the Furness Railway 
Company’s steamer Lady Margaret to Fleetwood for Blackpool. 
Light refreshments will be served on board, and luncheon (pro- 
vided by the Reception Committee) at Blackpool. Alternative 
Excursion B.—By special train to Lakeside and thence in special 
steamer to Ambleside and back. The trains and steamer are pro- 
vided by the Furness Railway Company. From Ambleside the 
party will proceed by coach to Grasmere (coaches and luncheons 
provided by the Reception Committee). 








CATALOGUES. 


Water Lees AND Co., Bradford-street Works, Halifax.— 
Illustrated catalogue of lubricators, oil pumps, steam traps, 
reducing and other valves. 

NEWBOLDs’ MaAcHINE TooL Company, London and Birmingham. 
Builders’ catalogue, 1903, Section K.—The contents include a 
varied collection of wood-working machines, 

BaLDwin Locomotive Works, Philadelphia, U.S.A. ‘‘ Record 
of Recent Construction, No. 43.”—The locomotives illustrated 
in this publication are all for American lines, 

J.S. Hatt, Midland Ironworks, Newark-on-Trent. Pamphlet 
illustrating Hall’s patent automatic hoist.—Any form of motive 
oar may be used to operate the hoists, the chief feature of which 
ies in the method whereby goods may be automatically deposited 
on any floor desired. 

JOSEPH DIXON CRUCIBLE CoMPaNY. Jersey City, U.S.A. Fold- 
ing circular entitled ‘‘Colours and Specifications.”—Five classes 
of steel and iron construction are illustrated. The specifications 
suggest methods for construction and maintenance painting of 
steel and iron, based on this firm’s experience of forty years as 
manufacturers of a protective paint. Accompanying the specifica- 
tions are samples of the four shadesin which Dixon’s silica-graphite 
paint is manufactured. 

WESTINGHOUSE ELECTRIC Company, Norfolk-street, Strand.— 
We have received from this company a lengthy description of the 
Westinghouse Bremer arc lamp, together with photographs and 

lue print. This lamp has been on the market some three years. 
It is of German origin, but has been improved by the makers, and 
is simpler than formerly. The Westinghouse-Bremer lamp gives a 
soft yellow light which claims to be more penetrative in foggy 
weather than the light emitted by other forms of arc lamps. 

JONES AND LAMSON MACHINE CoMPANY, Exchange-buildirgs, 
Birmingham.—This is the tenth edition of a well-produced book 
on ‘‘ Rapid Lathe Work,” and is intended to show what can be 
done with the Hartness flat turret lathe. A large number of 
specimens of work are reproduced full size, and the time taken to 
produce each is clearly indicated. The book also contains a list of 
purchasers of over 2200 machines, all the same size and design. The 
printing and design of the book are of the excellent style for which 
this firm is well known, 

BrusH ELecTRICAL ENGINEERING CoMPaNy, Limited, London 
and Loughborough. Bulletin No. 3, describing electric tramway 
trucks, of which the company makes five types covering the entire 
field of electric traction requirements. We learn that cast steel is 
used largely in these trucks, and is found to be superior to either 
forged steel or iron for the heaviest and hardest surface. Some 
illustrations given show specimens of steel castings bent cold under 
ahammer. The general get-up of this excellent catalogue com- 
pares favourably with the highest class of American productions. 

EpwarD EVERARD, 38, Broad-street, Bristol.—A really hand- 
some volume, bearing the title ‘‘A Bristol Printing House,” has 
been published by Mr. Everard. The book is divided into nine 
“Fragments” :—(1) Concerning Bristol; (2) A Ceramic Street 
Front; (3) Oil Painting: Cartoons and Panels; (4) Arts and 
Crafts ; (5) Paternoster-row ; (6) Present-day Illustrations; (7) 
Machinery ; (8) the Linotype Machine and Type Making ; and (9) 
Artisanship. 1t will be seen, therefore, that the contents of the 
book cover something more than the printer’s craft. The subjects 
are ably treated, and the illustrations in many colours are, on the 
whole, good. Those by the three-colour process, however, are 
rather harsh. Otherwise the book may be taken as an admirable 
example of the printer’s art, 
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ELECTRIC WORKS AT BELFORT. 


A sHoRT mention of the fine electrical establishment at | 
the Belfort works of the Société Alsacienne de Constructions 
Mécaniques hasalready been given in our columns—August Ist, | 
1902, page 104—and the accompanying engravings and plan | 
illustrate in greater detail these model shops, The building | 
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we described in our last issue. There is one such crane for 
each side bay, each provided with its own motors. 

On the galleries above—first floor—a very fine well-illumi- 
nated shop is laid out with small tools, such as, for instance, | 
milling machines,. surfacing lathes, tools for milling or | 
shaping key-ways in shafts, nut milling machines, screwing 
machines, band saws, slotters, shapers, shears, pulley key- 
way slotters, bush grooving machines, dc, These tools are 
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| methodical and rapid manner possible, by eliminating every 


foot possible of needless handling between machines up to the 
final completion of the work. 








H.M.8S. KING EDWARD VII. 


WE have, ia a past number of THE ENGINEER, already 
dealt very fully with H.M.S. Commonwealth, the first of the 
King Edward class to be launched. To repeat the details 
and criticisms made in that article would be superfluous ; it 
suffices, therefore, to state that the King Edward is of 16,350 
tons displacement, 425ft. long between the perpendiculars, 
the maximum breadth is 78ft., mean draught 26ft. 9in.; the 
| length over all is 440ft.. The armament consists of four 12in. 

guns of 40 calibres, Mark IX.; four 9-2 of 45, or according 
to some reports, 50 calibres; ten 6in., Mark VII. ; fourteen 
12-pounders ; fourteen 3-pounders; and two pom-poms. The 
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Fig. 1i—PLAN OF BELFORT ELECTRIC WORKS 


alone is in itself noteworthy on account of its construction, | divided into two groups, placed one on each side of the main 


the main shop, for the erection of large dynamos, shown on | hall, and each group is run from a single Jine of shafting, 


page 114, being some 231ft. long by some 200ft. wide and 49ft. 
high. It is divided into five bays, that in the centre being~ 
some 60ft. in width, while the lateral bays, situated two and 
two at each of its sides, are 35ft. in width. The middle bay 
occupies the whole height of the building, and is provided 
with a 30-ton crane, of which all movements are electrically 
worked, these movements being, travelling 114ft. per minute, 
run by a 123 horse-power motor; traversing 554ft. per minute, 
run by a 63 horse-power motor, and lifting one metre— 
3ft. 33in.—per minute, run by a 12} horse-power motor. The 
entire crane is controlled and regulated by means of the 
appliances placed on the driving platform or cage. 

Each of the smaller bays—see page 115—has a height of 
23ft., the space above being occupied by a first floor. They are 
provided with four small overhead cranes of 10 tons each; run 
by electric motors, of which there are three to each crane ; 
that is a 4} horse-power motor for travelling at 134ft. per 
minute, a 24 horse-power motor for traversing at 45$f6. per 
minute, and a 64 horse-power motor for lifting at the rate of 
2 metres—6ft. 6Zin.—per minute. In these also all move- 
ments are controlled from the suspended platform. + 

The basement floor is reserved, with special regard to the 
sequence of machinery operations, almost exclusively for 
large tools, such as milling machines, planers, drillers, 
boring machines, lathes— vertical and horizontal—for 
machining the bed-plates, frames, fly-wheels, &c., of large 
dynamos and for hydraulic presses for the mounting of revolv- 
ing parts on their shafts. The larger machines are placed’ in 
the central bay, and also in the two lateral bays adjoining, 
while the farthest or outermost bays are occupied by fitters’ 
benches. At one end of the building adjoining the principal 
entrance are situated the stores and offices;the latter con- 
taining the shop drawings, arranged in admirable order, and 
at the same end of the building, but at the opposite side 
of the entrance, are fixed a number of small machine tools, 
such as milling machines, surfacing grinders, grinding 
wheels, drills, shapers, &c. A plan of the works is shown in 
Fig. 1. 

For the most part the machine tools were constructed at 
the Grafenstaden shops of the Alsatian Company, and were 
designed specially for the work on which they are usually 
employed ; nearly all, as will be seen in the engravings, have 
electro-motors mounted upon their frames. Some of the 
machines are particularly notable for the size of the pieces 
which they can work, oftentimes machining a large number 
of surfaces simultaneously, and finishing the piece right off 
at one bolting down. There are, for instance, a large milling 
machine, a large boring lathe, a vertical boring mill, a large 
surfacing lathe; a planer, with travel of 14ft. 8in., and able 
to machine pieces up to 4ft. 8in. wide; a drilling machine for 
the large fiy-wheels of alternators, having two spindles run by 
electro-motors, and able to drill up to 1gin. diameter ; also 
two turntables, each provided with a couple of drilling heads. 
In the side bays the machines of note are a milling machine, 
three boring mills, and one horizontal boring machine. Some 
idea of the capabilities of these machines will be obtained 
from the fact that some of them machine pieces having a 
diameter to be bored of 20ft., an alternator made for the 
mines of Lens, and shown in the lower view on page 114, 
having this diameter. 

The moving of heavy work about the shops is effected by 
the travelling cranes, especially for operations occupying some 
length of time, and also by the one-legged cranes of 6 tons 
capacity, termed on the Continent “velocipedes,’”’ which 


turning at 150 revolutions, and to which a motor of 40 horse- 
“power is keyed direct—an arrangement which has given great 
satisfaction. This is shown in the engraving Fig. 2. 

The handling of the material between the upper and lower 
floor is effected by a hydraulic lift of 34 tons, and on both 
floors alike the transport of light pieces for which cranes | 
would be unnecessary, is carried on by means of lorries 
running on tramways of 60 cm. gauge, four in number, and | 
connected transversely at intersections by small turntables. 
For the main shop there is a line of normal gauge, in direct | 
connection with the Chemins de fer de l’Est, by which castings | 
are brought from the foundry or finished work shipped direct. | 
The illumination of the shop is derived from side windows 





Fig. 2—METHOD, OF 


and roof lights, and is exceptionally fine. The artificial 
illumination is by means of arc lamps, and locally by incan- 
descent lamps, some on fixed supports and others portable, 
according to the needs of the workman. Heating is by steam | 
pipes in channels closed by perforated plates. — | 

The whole arrangement of the works was designed to the | 


last details with the purpose of carrying on work in the most | 


torpedo tubes will ba four submerged; but it is rumoured 
| that an effort may be made to fit the ships with a stern sub- 
| merged tube similar to that which is being placed in the 
Duke of Edinburgh class. This report is, however, probably 
a matter of hope rather than fact. Stern torpedo tubes are 
likely to be extremely useful in action, and their abandon- 
ment in our latest ships has been received with considerable 
disfavour by naval officers. The reason for giving up these 
tubes was that they were placed above water and liable to 
almost certain destruction ; which, in view of the very weak 
sterns common to all our battleships, may be likely enough. 
To meet this difficulty the Duke of Edinburgh—which, 
however, has a very well protected stern—has been fitted 
with a special designed submerged stern tube. The fitting of 
this tube has necessitated a special design of stern, which is 
not to be found in the King Edward VII., and were an after- 
tube to be fitted, it, therefore, if submerged, would be rather 
of a make-shift nature. 

In the matter of armour there is a belt of K.C. armour, 
Yin. thick, covering the midship portion from barbette to 
barbette along the water-line ; this scorer 6in. immediately 
forward of the fore barbette, whence it thins down to 3in. at 
the bow. This bow armour is, of course, non-cemented. 
Aft there is a 2in. K.N.O. belt from the aft barbette to the 
stern. This belt, of course, is of very little use, basing 
merely designed to keep out light projectiles, and it affords 
no protection worth consideration to the steering gear. The 
water-line belt is reinforced by a 2in. deck in the usual fashion. 
At the end of the after barbette there is a 12in. bulkhead. 
The barbettés, which are circular in form, are of 12in. thick- 
ness K.N.C.; with 8in. hoods or turrets. The lower deck side 
| is protected by an Sin. K.C. upper balt, a by a stout 
| main deck, above which is the main deck battery, a con- 
| tinuous Jin. redoubt of K.C. armour containing the ten 6in. 
| guns widely distributed. Near the base of each mast, in 
| single turrets, Tin. thick, are the four 9:2’s. 
| We have already criticised the disposition of the armament 
| of this class, and would refer readers interested in this 
question to our article on the Commonwealth. 
| The machinery will consist of two sets four-cylinder in- 
verted triple-expansion. There are the usual twin screws. 
The boilers will be Babcock and Wilcox, combined with 
cylindrical. The engines have been ordered of Messrs, 
Harland and Wolff, of Belfast, who have, in the British Navy, 





|an extremely good reputation for the construction of 


economical engines. The designed indicated horse-power is 
18,000; the speed, 18°5 knots. The normal coal supply is 
950 tons; maximum capacity, 2000 tons. Altogether five 


| these ships are being built, but, so far as can be gathered, the 


two latest, the Hindustan and the New Zealand, will differ 


| considerably from the King Edward in many minor arrange- 


ments ; the plans for these vessels having m overhauled 
by the new chief instructor, Mr. Watts. The King Edward, 
a drawing of which, as she will appear when completed, is 
given on page 118, is on the other hand, being built entirely 
from the design of the late chief constructor, Sir William 
Whit>. 


DRIVING SHAFTING 


ALBERT MEDAL.—The Council of the Society of Arts attended at 
Marlborough House on Monday, the 27th instant, when his Royal 
Highness the Prince of Wales, as President of the Society, 
presented the Society’s Albert Medal to Sir Charles Augustus 
Hartley, K.C.M.G., ‘‘In recognition of his services, extending 
over forty years, as engineer to the International Commission of 
the Danube, which have resulted in the opening up of the naviga- 
tion of that river to the ships of all nations, ; 
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RAILWAY MATTERS. 


Tux construction of the first section of the Baghdad 
railway, namely, the line from Koniah to Ereglt, was begun on 
Monday. 

Tue opening of the passenger train service from 
Vladivostok to Irkutsk, across Manchuria, without change of car- 
riages, has been postponed until next month. 


In 1901 the value of the imports of railway carriages 
and trucks into Italy was £410,784, whereas last year the value 
was only £162,550. The fall is due to the fact that these vehicles 
are now being built in Italy. 


Tur Lower Corniche Road Electric Tramway connect- 
jog Beaulieu-sur-Mer with Monte Carlo will be completed this 
autumn, ‘The line from Nice and Villefranche to Beaulieu has 
already been open some time. 


Tue Russian Ministry of Ways of Communication 
proposes to offer a series of prizes to be awarded to the authors of 
inventions of practical utility, both in promoting the safety of 
railway traffic generally and also in reducing the costly working 
of railroads. 


Tue driver of a London and North-Western express 
train from Carlisle to London, named Jesse Brown, was killed near 
Watford on Monday. Finding the signal against him, he jumped 
from the engine to go to the signal-box, and was knocked down by 
another train coming out of a tunnel. 


Tue number of passengers and employés killed on the 
railroads of the United States in the year ending June 30th, 1902, 
was 3314, and the number injured was 57,207, as appears from the 
annual réport of the Statistician of the Interstate Commerce Com- 
mission, of which we gave an abstract June 19th. 


Tue Newhaven- Pennsylvania Railroads have purchased 
fourteen bund acres on the water front on both sides of the 
Neponset River, The plan is to develop Boston into one of the 
world’s greatest ports, to widen and deepen the harbour, and to 
erect new buildings for the direct handling of freight. 


On Sunday last a London, Brighton, and South Coast 
train, weighiog 130 tons, made the run from London to Brighton 
n the record time of 49 minutes. On the return journey the time 
was not quite so good, but still, from start to stop, it was only 504 
minutes, which is well below any run hitherto recorded up from 
Brighton. 


DurinG the past year 241 miles of new railroad were 
built in Argentina, making a total of 11,181 miles now in operation 
in the republic. (Gross earnings were, nny, £8,497,800, 
and net earnings, approximately, £4,000,000. A petition is now 
before Congress for the consolidation of the Central Argentine and 
the Rosario railroads, 


Wiru the year 1906 the orders for rails for the Russian 
State railways will cease to be given out to the firms which supply 
them at present, but the orders will be thrown open to public 
competition among all the Russian ironworks. In consequence of 
this notice all the works interested in the matter are taking steps 
to perfect their capacity to turn out rails, 


An agreement between the Dominion Government 
and the promoters of the Grand Trunk Pacific Railway for the 
constraction of a third transcontinental line through Canadian 
territory was signed on Monday last. The Government adheres to 
its decision to construct the railway from Moncton to Winnipeg as 
a Federal enterprise and to lease it to the above company. 


At a meeting of the directors of the Lancashire and 
Yorkshire Railway Company held last Friday, it was decided to 
recommend the Le gig to declare a dividend for the past half- 
year at the rate of 3} per cent. per annum, — forward a 
balance of about £37,000, as compared with the same dividend for 
the corresponding period, with a balance forward of about £21,800. 


THE new municipal electric tramway system which 
has just been completed at Lowestoft was successfully opened last 
ee 5 The system cf traction is the overhead trolley, and the 
line extends through the main street from the north to the south 
boundary. The length is about five and a-half miles, the track 
being single, with loops. Power is supplied by the Corporation's 
electricity works. 

THE manager of the London County Council tramways, 
Mr. Alfred Baker, bas been selected as manager of the municipal 
tramways at Birmingham. Mr. Baker has given the local 
tramways committee his definite acceptance of the appointment. 
Mr. Baker’s salary on his new 7 poo will be £1300, rising 
to £1500 per annum, as against £1000 per annum, which he has 
been receiving from the London County Council. 


A GREAT number of the many railway accidents that 
occur in Russia is due to the long hours worked by the station and 
railway staff generally. With a view to secure the safer working 
of its railway system the Russian Ministry of Ways of Communi- 
cations has abolished the present system of a twelve hours’ work- 
ing day, and on the leading lines and busy sections the railway 
staff will work in three shifts instead of in two, as heretofore, 


THE accounts of the Great Central Railway Company 
for the past half-year, subject to final audit, show a balance 
which permits the payment of dividends on the Company’s 
preference stocks down to and inclusive of the 5 per cent. con- 
vertible preference stock, 1876, carrying forward a balance of about 
£12,800. A year ago the dividends on the preference stocks down 
to and inclusive of the 5 per cent. 1874 stock were paid, and 
£30,341 was carried forward. 


Wir# a view to preventing needless competition it is 
reported that a movement is on foot among some of the Scottish 
railway companies, the object of which is to bring about an agree- 
ment for minimising the necessity for that wasteful competition. 
It is also probable that an arrangement may be arrived at between 
the North British and Caledonian Companies on the one hand, 
and the Highland and Great North of Scotland Companies on the 
other, for pooling the traffic from the latter lines, or making them 
part of a joint undertaking. 


Tue accounts of the South-Eastern Railway Company 
for the half-year ended June 30th, after making provision for all 
fixed and preferential charges, admit of the payment of a dividend 
at the rate of 10s. per cent. per annum oa the ordinary stock of 
the company, leaving a balance of about £17,000 to be carried 
forward, pon the preferred ordinary stock an interim dividend 
can be paid of 10s. per cent. for the half-year. At the correspond- 
ing period of 1902 no dividend was paid on the ordinary stocks, and 
a balance of £19,566 was carried forward. 


Tue 8.30 a.m. London and North-Western express 
from Manchester to Euston, which for so many years was worked 
by the Charles Dickens, is occasionally to be seen with an engine 
of this class attached, although it is usually worked now by one or 
other of the large four-cylinder compounds Benbow and Revenge. 
This train always takes a pilot as far as Stoke, where the Birming- 
ham portion is detached, and the train engine works the London 
portion thence unassisted. Ona recent run some smart work was 
done between Lichfield and Euston, the train engine on this 
occasion being the Novelty, one of the Char'es Dickens class. 
The run of 116 miles from Lichfield to Euston is booked at 
125 minutes without a stop. The actual running time was, how- 
ever, 123 minutes, Euston being reached two minutes before time. 
There was a load of fully 150 tons behind the tender. 





NOTES AND MEMORANDA. 


It is computed that there are at present 8000 motor 
cars in use in the United Kingdom. 


Tae Americans have decided to pit their new yacht 
the Reliance against Sir T. Lipton’s yacht Shamrock III. in the 
American Cup races. 


Ir has been notified from the War-office that Professor 
J, A. Ewing, F.R.S., has been appointed a member of the Explo- 
sives Committee, in the place of the late Sir W. C. Roberts 
Austen, K.C.B. 


THE average daily flow of the river Thames over the 
weir at Teddington for the last twenty years in the month of June 
is 543 million gallons. In June last the amount of water which 
passed the weir per diem averaged 3260 million gallons, or about 
five times the normal amount. 


Exuaustive tests seem to show that sulphate of 
aluminum is one of the best fire-proofing substances for wood, as 
it checks combustion by forming an infusible and non-conducting 
coating, while such substances as ammonium sulphate or 
ammonium phosphate when heated check combustion by emitting 
an incombustible gas. 


Tue total production of pig iron in Canada last year 
amounted to 319,557 gross tons, against 244 976 tons in 1901, and 
86,090 tons in 1900. On December 31st, 1902, Canada had 14 
completed blast furnaces. The total production of steel ingots 
and castings in 1902 was 182,037 gross tons, against 26,084 tons in 
1901, an increase of 155,953 tons. 


Tue U.S. Navy Department has planned the first 
extensive series of tests of submarines held in America, off New- 
port, in August. The Holland and another type will beelaborately 
experimented with, and, according to the New York correspondent 
of the Standard, if satisfactory, an appropriation will be asked for 
for the purchase of a considerable number. 


THE annual report of Mr. J. W. Paul, Chief Inspector 
of Mines for the State of West Virginia, U.S.A , states that there 
were in use during the year 534 mining machines, which mined 
5,135,823 tons, a quantity which lacks 508,123 tons of being equal 
to the entire production of coal in the State for the year 1890. 
The total output of the State for the year was 23,000,C00 tons, so 
that nearly 25 per cent. was machine mined. 


In Paris, after an undisturbed monopoly of fifty years, 
the gas supply is now under review, and the advisers to the 
municipality are attaching no importance whatever to the illami- 
nating value, nor to the presence of sulphur compounds, other 
than sulphuretted hydrogen, in the gas. It is considered probable 
that any restrictions imposed will be in the direction of limiting 
the carbon monoxide and in ensuring a minimum calorific value. 


Tue United States Patent Office’s work during the 
past year has been in every way remarkable. The number of 
patents issued amounted to 29,329, whereas last year’s patents 
numbered only 26,031. The trade marks registered show an 
increase from 1864 to 2194. The recent court decisions, which 
hold that designs are to be restricted exclusively to ornamental 
things, have resulted in a decrease in the number of design patents 
granted, 


SPEAKING a few days ago at Newcastle, Major-General 
Baden-Powell described a somewhat remarkable engine of war 
which was constructed in Mafeking during the memorable siege 
by the Boers. The gun was made of a piece of steam pipe with 
iron rods wrapped round it and welded on. The breech piece and 
trunnions were cast out of brass as well as they could manage them, 
and then shrunk on to the gun. He says the whole thing looked 
monstrous, but it was the best gun they had. 


A pirFicutty has been found in California in trans- 
porting the heavy oils of the Kern River Valley. A pipe line was 
recently finished from Bakersfield to a point on San Francizco Bay 
—a distance of 280 miles, with pumping engines 10 miles apart. 
When the line was opened, however, it took the thick Kern oil five 
days to travel 37 miles, and there was every prospect that still 
longer time would be taken to pass through the next 37. Heating 
the thick oil to 120 deg. is to be tried ; and the number of pumping 
stations is to be doubled. 


In a printed reply to a question asked of Mr. Gerald 
Balfour respecting the exports of machinery and millwork, 
including steam engines and locomotives, from the United Kingdom 
to Canada and Australia in 1902, it is stated that the total exports 
to Canada amounted in value to £140,406, and to Australia to 
£1,473,000. Many classes of machinery are admitted into Canada 
and Australia duty free. On other classes of machinery of British 

roduction the net duties in Canada vary from 6% per cent. to 
234 per cent. ad valorem, and in Australia from 124 per cent. to 
20 per cent. 


In the gun trials conducted by the Chilian Naval 
Commission, Messrs. Vickers, Sons and Maxim, Limited, have 
established a record in power for their 7}in. naval or coast defence 
guns. One of these guns, made for the new Chilian battleship 
Libertad, developed, with its 200 1b. projectile, a muzzle velocity of 
3003ft. per second under normal conditions of pressure, showing 
muzzle energy of over 12,500 foot-tons, In other words, it is claimed 
that these guns, using capped shot of Vickers’ pattern, can per- 
forate the latest type of 6in. armour at a range of between three 
and four miles, 


Tse Burgomaster of Brussels has just issued an order 
setting forth the conditions in which motors are allowed to peram- 
bulate the streets, He begins by saying that the time has not yet 
come for completely banishing motor cars and motor bicycles from 
the city, but that it has become absolutely necessary in the 
interests of the public safety to restrict their pace very consider- 
ably. Therefore, he orders that in the principal streets self- 
propelled vehicles shall only be permitted on condition that they 
go ata foot’s pace, and to obviate all misunderstandings on the 
subject, the worthy burgomaster fixes the rate at three miles an 
hour, 


A coop idea of the immense volume of water which 
has fallen during the three months ended June 30th may be 
obtained from the figures published by the Thames Conservancy 
showing the daily flow of the river at Teddington Weir during 
that period. The total volume which passed over the weir in 
April was 32,466 million gallons, the highest flow being 2369 million 
gallons on April 30th. In May the total was twice as great, 
71,033 million gallons for the month, with a highest flow of 4304 
million gallons on May 7th. The highest figures were reached 
in June, when the total volume was 97,795 million gallons, the 
flow on June 21st reaching the remarkable figure of 7174 million 
gallons. 


THE scientific balloon ascents on June-4th were made 
in a broad northerly air current, which covered nearly the whole of 
Europe. At Itteville, Paris, the balloon rose to 12,840 m.; the 
temperature at 10,490 m. was — 52-6 deg. Cent.; at startin 
9-3 deg. At Ziirich, an altitude of 15,750 m. was reached, 
minimum temperature, — 66-5 deg.; at starting 10-2 deg. At 
Berlin, a temperature of — 53-0 deg. was recorded at 11,500 m.; 
at starting, 10-2 deg. At Vienna, - 43-7 deg. was registered at 
9500 m.; yo toner at starting, 15-8 deg. At Pavlovsk, a kite 
rose to 4430 m. in the afternoon of June 3rd, temperature 
— 11-6 deg.; on the ground, 23-0deg. A balloon sent up from 
Bath rose to about 14,000 m.; it descended in the sea, and the 
record is not p1blished, 





MISCELLANEA. 


Tae death took place on Tuesday night, at his house 
at Altrincham, of Mr. Duncan Matheson, chairman of the Man- 
chester Roya] Exchange. 


At the meeting of the London County Council on 
Tuesday, Captain J. De Courcy Hamilton, R.N., was appointed 
Chief of the Metropolitan Fire Brigade. 


Borinea operations conducted by Russian Government 
engineers have discovered petroleum near Ferghana, a town on the 
Central Asia in Railroad, in Russian Turkestan. 


THEORETICALLY one electrical horse - power hour 
deposits from a gold chloride solution 5°7 lb. of pure gold. Prac- 
tically, however, only about 75 per cent. of this amount is obtained. 


AccorDING to the report of the British Consul on the 
trade of Rotterdam, the shipping last year amounted to 6755 
vessels and 10,755,141 tons gross, the British tonnage amounting 
to 434 per cent. of the total, as compared with 45 per cent. in 190] 
and 52 per cent, in 1900. 


Accorpiné to the monthly approximate traffic return, 
the Manchester Ship Canal receipts for June amounted to £32,447, 
against £29,193 in June last year. For the past yay syn the 
receipts have totalled £186,630, or £23,025 more than in the corre- 
sponding half of last year. 


THE recent unrest among the Russian workmen seems 
to be bearing some fruit. A new law gives workers in factories 
the right of choosing from their own body certain representatives 
and elders, who will represent the workmen’s interests before the 
Bvard of Factory Inspection. 


Tue Americans are justly proud of the voyage recently 
made across the Atlantic by the warship Kearsarge. The time 
occupied between the Needles and the Bar Harbour, Maine, was 
9 days 44 hours, and the vessel was ready for action on arrival. 
The average speed was 13 knots, 


WE understand that Mr. Archibald Dixon, son of Mr, 
J. Willis Dixon, has teen appointed works manager at the Atlas 
Works of John Brown and Co. Mr. Dixon was formerly with 
Vickers, Sons and Maxim, and now holds an appointment with the 
Bolton Steel and Iron Company. 


THE destroyer Blackwater, which was launched on 
Saturday from the works of Laird Brothers, Birkenhead, is the 
last of four of the new types of destroyers which this firm is build- 
ing for the Admiralty. Tes2 vessels are designed fora speed of 
254 knots under sea-going conditions, 


Tue London County Council on Tuesday decided to 
postpone a number of proposals involvirg an expenditure of nearly 
three millions sterling. The re-building of Lambeth Bridge, the 
reconstruction of Rotherbithe Tunnel, and various widenings in 
connection with the tramways were deferred. 


Srperia has just given another proof of its vast mineral 
wealth. A large tract of land, 33 miles in width, and which 
extends along the south-east coastline of Lake Baikal from the 
station at Kultutschnaya as far as the mouth of the river Terem- 
shanka, has been found to be rich in naphtha. 


Ir is reported that the Midland Railway Company has 
ordered three fast steamers for the Irish Sea service from Clyde 
builders. The vessels have been designed by Professor Biles, and 
will contain several improvements. The successful tenderers were 
Caird and Co., Greenock ; Denny and Brothers, Dumbarton ; and 
Brown and Co., Clydebank. 


Tae Usk, the first of four destroyers of the new type 
being built by Yarrow and Co., Poplar, for the Admiralty, was 
launched on Saturday. The dimensions of these boats are as 
follows :—Length, 225ft.; beam, 23ft. din. They are fitted with 
four-cylinder triple-expansion engines and four Yarrow small-tube 
boilers. The guaranteed speed is 254 knots cn a four hours’ run. 


We regret to learn of the death of Mr. J. S. Stevens, 
senior partner of the firm of Archibald Smith and Stevens, lift 
manufacturers, of Battersea, London, after a short illness, the 
result of a chill, which brought on pneumonia, terminating fatally 
on the 15th inst. The business will be carried on as before by the 
surviving partners, Mr. C, G. Major, and E.{C. and P. H. Stevens, 
the sons of the deceased. 


In consequence of the recent fire at Eton College, the 
Eton Urban District Council and the governing body of the 
college are taking steps to prevent the recurrence of such a 
disaster. The District Council has decided to obtain a steam fire 
engine as well as electrical fire alarm communications, All the 
houses in each college will be put into electrical communication with 
the firs station and firemen. 


Tue funeral took place at Enderby, Leicestershire, on 
Saturday, of Mr. A. E, Marston, a native of the village, who for 
twelve years had been manager at the extensive engineering 
works of Alfred Herbert, Limited, Coventry. There was a very 
large attendance of mourners and friends, including the heads of 
the different departments of the Coventry firm. Mr. Marston, 
who was forty years old, died very suddenly. 


Iron tubes imported into Turkey come now exclusively 
from the United Kingdom, as those brought from Belgium during 
the last two years proved to be very defective on account of the 
thinness of the iron, says a Consular report. Tubes are sold by 
measurement, and prices vary according to diameter. The sizes 
generally imported are from jin. up to 2in., and the average price 
per metre is 1ld., and average weight of one metre is 3 lb, 


Ir has been decided to institute a new class in the 
forthcoming reliability trials for cars to be heid by the Automobile 
Club from September 15th to 26th next. This will be known as 
Class Al, and all machines exceeding the 170 lb. weight limit, such 
as tandems and quadricycles, and similar two-seated vehicles, 
will be eligible for this section. These are debarred from the 
os. trials in August on account of their weight being more 
than 170 Ib. 


THE Admiralty have given orders for the building of 
four additional scouts to Vickers, Sons and Maxim, of Barrow; 
Laird Brothers, Birkenhead ; Sir William Armstrong and Co., 
Newcastle ; and the Fairfield Shipbuilding Company, Glasgow. 
The vessels will be exact duplicates of the four scouts already in 
process of construction at these yards. The ships, which are to 
be of high speed, are to be constructed of special steel of high 
tensile strength. 


Durine the month of June, 3067 vessels, measuring 
439,994 registered tons net, used the North Sea and Baltic Canal, 
against 3090 ships and 444,491 tons, in the same month last year. 
For the three months, April lst to June 30th, the figures are: 
8987 ships and 1,283,618 tons, against 8461 ships and 1,153,947 tons 
last year. The dues collected amounted to: June, 210,582 marks, 
against 210,237 marks; for the three months, 598,338 marks, 
against 543,317 marks, 


IN a great many parts of this district, says the British 
Consul at Rome, ‘‘old agricultural implements are being gradually 
superseded by more modern appliances.” The momentseems to be 
a favourable one for British trade in view of the proposed new Act 
of Parliament dealing with the compulsory agricultural im- 
provements in the Roman Campagna, especially in that tract 
known as the Agro Romano, By the new Act landowners will be 
compelled to carry out certain improvements tending to transform 
the hitherto waste land into a source cf revenue, 








JuLy 31, 1903 








a=} 
be 
= 
A 
— 
do) 
A 
a 
ea) 
se) 

















(QTL a6nc' 208 uondrwosap 407 ) 


IIA GCHVMdCL ONIY 




















Juzty 31, 1903 


THE ENGINEER 


119 











FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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STRAITS SETTLEMENTS.—KagLiy anp Watsu, Liuirzp, Singapore. 
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SUBSCRIPTIONS. 

Tas Enorneme can be had, by order, from any ni t in town or 

country, at the various railway stations; or it can, preferred, be 

supplied direct from the office on the following terms (paid in 


advance) :— 

Half-yearly (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
CLora Reapine Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz EnoingeR weekly and post froe. Subscriptions sent 
by Post-office Order must be made payable to THz Enoingxzr, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copiss, Taick Paper Coprzs, 


Half-yearly .. £0 188. 04. | Half-yearly oe ce a a 
Yearly £1 16s. Od.' Yearly .. .. .. £2 Ov. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


g@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words, hen 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
in any such case. All except weekly adv. ents are taken 


subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing iment of the 
Paper are to be addressed to the Publisher, Mr. Sydney ¢ all other 
letters to be addressed to the Bditor of Taz Encivzur, 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*.* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 18., by post 1s. 1d. 
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TO CORRESPONDENTS. 


42” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

497 All letters intended for insertion in Tax Encrvumr, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of ieati 

“8 We cannot wndertake to return drawings or manuscripts ; we must 
therefore, request correspondents to keep pore =f 


REPLIES. 


Avaric.—The publication of information concerning Gibraltar is pro- 
hibited by the Government. 

J. E. (Hanley).—We think you will be able to obtain the machines you 
want from Mr. J. B. Edmonsun, Knowsley-street, Cheetham Hill-road, 
Manchester. 

A. H. H. (Chadwell).—Look through the list of advertisements on the 
first few peges of this issue, and see if there are any berths that are 
likely to suit you, and then send in your application. 

C. A. H. (Birmingham).—The keel of the Oceanic was laid in March, 
1897; she was launched in January, 1899, and left Belfast complete in 
August of the same year. The Celtic's keel was in March, 1899 ; 
she was launched in April, 1901, and was completed in July of the 
same year. From this you will see that it takes about 80 months to 
build a ship of this size. 

L. M. M.—We know of no books dealing with repeat work on capstan 
lathes nor on the upkeep of milling cutters. The best informativn is 
to be found scattered through our own pages and the pages of our 
contemporaries, There is but little to be said about the upkeep of 
milling cutters. They must be accurately ground in machines made 
for the purpose. If you are buying turret lathes the makers will tell 
you the best tools to use for any sp2cified job, 





INQUIRIES. 


ROLLING RESISTANCE AND AIR RESISTANCE. 


Sir—I shall be glad to receive information regarding the rolling 
resistance of railway carriages carried on ball bearings and the air 
resistance of bodies of various shapes passing through tubes. 

Clapham, 8.W., July 26th. 4. G. G. 
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LABOUR AND CAPITAL IN THE UNITED STATES. 


Some months ago, when dealing with the anthracite 


out that although a peace had been patched up, war 
was certain to break out again. The confirmation 
of our views is found in the latest intelligence from 
New York. It is true that the miners are for the 
time being, working quietly enough, but there is 
beyond question a great upheaval of labour in 
progress. It is by no means easy to arrive at the 
precise facts ; neither labour nor capital wishes them 
to be made public. Strikes of much magnitude are, 
however, going on, one in the building trade with 
entirely disastrous effects. The movement is by no 
means restricted; the capitalists are combining on 
the one hand, the unions on the other. It is the 
boast of America that everything about her is big. 
The impending war will justify the claim in one 
respect at all events, and its progress will be 
watched with the interest it deserves by the re- 
mainder of the civilised world. 

It is clear that the quarrel concerns questions 
other than those of wages. At best the dis- 
pute is diffuse, in a sense political, in a measure 
socialistic. Labour is not dissatisfied with wages or 
hours, but it claims powers which are tantamount 
to giving the men control of the whole process of 
production. Capital, on the other hand, combines, 
and the men maintain that if it has its way it will 
“smash the unions.” We have heard all this 
before; it is not new. The special feature of 
novelty peculiar to the progress of events in the 
United States is the enormous scale on which the 
contest will be carried on, and the very special com- 
plications which are in view. President Roosevelt 
appears to be determined that labour shall not 
coerce the Federal Government. He has reinstated 
a bookbinder in the Government offices who, not 
being a unionist, was discharged because the mem- 
bers of the Bookbinders’ Union refused to work 
with him. After breathing defiance the Bookbinders’ 
Union has given way. It is worth notice that Mr. 
Roosevelt is himself a member of a trades union; none 
the less apparently is he determined that the Govern- 
ment shall maintain the absolute freedom to work of 
every citizen of the United States. Here we have 
an instance of the part played by politics. If the 
President opposes the unions, the unions—which 
possess an enormous voting power—will oppose 
him. It requires much determination of mind, 
strength of character, and deliberate honesty of 
purpose, to carry a politician through the storm 
which threatens Mr. Roosevelt. 

It is not very easy to say what is the immediate 
cause of the threatened outbreak. Madness now 
and then seems to possess nations. A foreign war 
with a first-class Power would do that nation less 
harm, morally and financially, than the terrible 
struggle which will take place unless wise counsels 
prevail. There is reason to believe that the forma- 
tion of trusts or “combines” has become very 





distasteful to the Labour party in the United States. 
These combinations, indeed, are not popular any- 
where or with any section of the American public. 
The rumours concerning nota few of them; the 
formation of ‘corners ;” the uncertainty as to the 
value of securities, the self-creation of numbers of 
paper millionaires; the rumours about black mailing, 
the pecuniary and commercial unrest prevailing, 
have all worked together to arouse the fears and 
even the passions of the working men. The idea is 
in the air that capitalists like Morgan or Rockefeller 
will at no distant period convert the American 
working man into aslave. It isnot difficult to see 
that a firm employing, say, 20,000 hands can do 
infinite mischief, either inadvertently or of set pur- 
pose. If, for example, by over speculation or bad 
trading it closes its works, something like 100,000 
individuals may be left without bread. A dozen 
such “combines” acting together might lock 
out an army of workmen and upset the entire 
industry of the nation. It is not surprising 
that labour should be alarmed. If the “combines” 
unite to smash the unions, the latter will unite to 
smash the trusts. In modern democratic days 
there is manifested a rooted idea that power shall 
not be concentrated. This is not peculiar to the 
United States. It is working in Germany at this 
moment. It exists wherever civilisation exists. 
In the struggle which takes place—really for 
power, usually excused under some other title 
—the highest national interests may be sacrificed 
apparently without regret. A grave mistake will be 
made if it is taken for granted that the struggle in 
the United States will possess only a local interest. 
It is impossible to foretell what will be involved. 
The great body of the populace cannot fail to 
suffer. The national capital will be depleted, 
and other countries will benefit. It is argued 
that such concessions will be made on both sides 
that peace will be preserved. We have no faith in 
the prediction. The conditions are not favourable 
to such a result. When we find that although 
business is flourishing, employment plentiful, and 


coal miners’ strike in the United States, we pointed | W98°S high, both labour and capital are discontented, 


and incompatible in temper, surely trouble may 
be anticipated. How, for example, can it be possible 
to convince the working men of the country that 
the vast combinations of capital do not threaten 
them? How can the arguments of oratorical fire- 
brands be silenced? Where is direct proof to be 
found that a great ‘‘Trust”’ is not a great danger ? 
On the other hand, who is to persuade the Trusts that 
labour will not take the bit between its teeth, and 
bring the capitalist to destruction? Ultimately, no 
doubt, a solution of the difficulty will be found. 
What it will be no one can say with certainty, or 
even plausibility. It seems impossible that the 
Trusts and the Unions should work harmoniously. 
All the evidence goes to show that just so long as 
the present American methods of trading and spe- 
culating are carried on, so long will be lacking that 
mutual confidence which is the only sound basis for 
peace between labour and capital. 


NOXIOUS GASES AND VEGETATION. 


In the Annual Report recently issued under the 
Alkali Acts the Chief Inspector makes pointed refer- 
ence to the complaints which were so rife last year 
as to the damage done to vegetation in the neighbour- 
hoods of Runcorn, Widnes, and St. Helens, by noxious 
fumes. In most, if not all of the cases, he is 
inclined to absolve the alkali works from complicity, 
and to lay the blame on the acid smoke issuing from 
the tall chimneys of the metallurgical works over 
which he has no right of control. With his plea 
for an extension of his statutory powers so as to 
include such works among those already scheduled 
we are not here concerned, nor, indeed, is it our 
intention to sit in judgment on the acrimonious dis- 
putes which have arisen between manufacturer and 
land occupier in the salubrious district embracing 
the above-named towns. It is more particularly 
with a certain phase of the wide subject of gases and 
vegetation that we propose to deal, a phase that finds 
ample reference in the remarks on the subject in the 
Blue-book quoted above. The point is the great diffi- 
culty which surrounds any attempts to determine 
with absolute certainty the source of the evil of which 
complaint is made. In cases of legal proceedings, 
we hardly need say, something more than presump- 
tion is needed, something more, in fact, than the 
strongest circumstantial evidence, if there are experts 
on either side. It will hardly be refuted as a general 
statement that vegetation may be seriously injured 
by an amount of gas to which it would be impos- 
sible for subsequent analysis to certify with the 
precision necessary for the witness-box ; and all the 
more is the case complicated by the fact that the 
natural juices of plants contain sulphur and chlorine 
in combination. Despite what has been written on 
the point, it is a very uncertain matter whether 
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plants exposed to sulphurous acid vapours will 
assimilate sufficient of the gas to give such an 
excess of sulphur over the normal amount in the 
plant tissues as to. enable an analyst to state with 
confidence that excess is present. Again, there 
are no standard limits for the amount of chlorine 
and sulphur in combination in the various plants, 
so much evidently depending upon the constituents 
of the soil. We refer to this difficulty in the way of 
certifying to damage, because the determination of 
the total sulphur and chlorine in decayed vegeta- 
tion has been made with the idea of obtaining 
definite proof for or against the alleged influence of 
neighbouring chemical works in bringing about the 
premature decay. It seems to us, however, pretty 
clear that any such determinations can have no real 
value whatever, and may, indeed, not only minister 
to delusion, but be likely to cause a miscarriage of 
justice if put before those incapable of demonstrating 
their unreliability. Of course, if rain does not inter- 
vene the presence of free acid can be demonstrated 
by simple means ; but it often happens that the 
damage may be done and all signs of the active 
agent washed away by rain before it is possible to 
have any tests carried out. 

With regard to damage done by any escaps of 
finely divided alkali dust from a chimney, the detec- 
tion and determination of its source is acomparatively 
easy matter, though in this connection it must not 
be overlooked that in these days of motor cars road 
detritus is continually being deposited on vegetation, 
and it is easy to imagine that in some cases an 
alkaline reaction might be obtained which would 
have nothing at all to do with any chemical works 
which might happen to be in the neighbourhood. 
But enough by way of illustrating the difficulties 
which beset the chemist who essays with lightness 
of heart to bear testimony in a case of alleged 
damage to vegetation. We do not intend to go at 
too great length into the purely chemical details 
involved. It is important, however, duly to recog- 
nise their existence, whichever side one may be on 
in the case of a prosecution. In our opinion the 
evidence as to damage must continue to be largely 
circumstantial, and when there is only one possible 
source of the damage there should be no difficulty 
in proving the case. It is where there are chemical 
works as well as others which are not under inspec- 
tion in the same district that complexity arises- 
it is this state of affairs which exists in the Lanca- 
shire district mentioned above, and where in the 
existing conditions of the law it is impossible for the 
farmer to obtain redress, because he cannot prove 
which of the works is responsible for the damage. 
Tt will be acknowledged that the situation is one 
which weighs hardly on those whose property has 
been recognised to have been injuriously affected, but 
at present there seems to benoredress available. The 
difficulty of proving the agent which has done 
the damage is aggravated in this case, and this 
not because of the chemical complexities referred 
to above, but because the gases given out by the 
scheduled and the non-scheduled works are of a 
similar nature. In fact, they may be put down as 
identical. But supposing that these works were 
all put on a similar footing as regards the issue 
of sulphurous acid, there is opened up a very 
wide question as to where legislation with regard 
to sulphurous acid is to stop. We need not insist 
on the fact that as all coal contains sulphur in 
greater or less quantity, all those who use it as fuel 
are responsible for the emission of sulphurous acid. 
Farther, it has, we think, been shown by tests made 
in some of our great towns that a large aggregate 
of household fires in a given locality will do as 
much, if not more, towards contaminating the air 
as a factory chimney will in discharging its products 
of combustion into a higher stratum of the air. 
The whole subject bristles with difficulties, and it 
will, we imagine, be found anything but easy to 
proportion blame for any damage done in districts 
where some producers of acid smoke are treated 
differently from others. 

It has been shown that in cold, wet weather 
the damage done may be considerable, whereas the 
same amount of gas under more favourable 
climatic conditions would have been comparatively 
innocuous. This branch of our subject deserves 
more particular attention than seems to have been 
paid to it, because it is evident from instances in 
our knowledge that cold winds and late frosts have 
really been responsible for effects which have been 
put down in the impulse of the moment to 
chemical vapours, and this not by the man in the 
street, but by men of science called in to advise. 
So much for this point. It seems rather unfair 
that anyone bringing an action for damages against 
a chemical works should have to prove conclusively 
that the defendants were responsible. A case 
which recently came before the Courts was dis- 
missed for one reason, at any rate, because the 
plaintiff could not prove that any breakdown or 


irregularity had occurred in the defendant’s works 
which could have caused the damage—damage 
which was admitted by both sides to have occurred. 
The defendants said that nothing unusual had 
happened in their works, and they could not 
account for the damage to the vegetation. They 
even went so far as to hint that in a fit of abstrac- 
tion the plaintiff had dosed his premises with weed- 
killer. The plaintiff, of course, had no right of 
entry to the factory, and was without means of 
proving any inaccuracy in the defendant's story. 
As noxious vapours to a slight extent were admitted 
to be concn from the factory in the ordinary 
course of business, the circumstantial evidence 
was strong enough, but this proved insufficient 
to the judicial mind. Quite possibly in this 
case the vagaries of our climate may have been 
largely responsible, and have caused an amount of 
gas, which under ordinary conditions would have 
been harmless, to assume a direful potency for 
harm. In the light of this decision, then, it will 
be seen that not only is it necessary to prove that 
the damage has been done by noxious gases, but 
it is also necessary to prove that something unusual 
has occurred in the works inculpated. This is, of 
course, in cases where unusual damage has 
occurred on specific dates. Where general damage 
has been shown extending over a continuous 
period of time the onus of proof would not lie so 
heavily on the plaintiff. All that the defence can 
do in this case is to produce evidence that the 
damage has been caused by natural agencies, or, 
at any rate, that it could not have been produced 
by any gases from their works. As we have said, 
the difficulties that hedge in the honest efforts of 
the chemist to arrive at the truth are apt to be 
very great indeed, and it is no wonder therefore 
that those who have to adjudicate are not inclined 
to lay undue stress on this part of the evidence. 
Perhaps if the subject promised a greater pecuniary 
reward than appears to be the case at present, 
we should have more scientific investigation made 
into its details, which are undoubtedly interesting, 
and occasionally of great importance. 


THE PACKING OF MACHINERY. 


Last week we commenced, and to-day we con- 
tinue, the publication of a paper recently read before 
the Calcutta Section of the Institution of Electrical 
Engineers, and of the discussion which it evoked. 
This paper is entitled ‘‘On the Preservation of 
Instruments and Machinery in Bengal.” From its 
title is might well be imagined that the nee had a 
purely local interest, but as a fact it, and the dis- 
cussion which followed it, brought out points which 
our manufacturers at home would do well to con- 
sider with care. We do not propose to analyse the 
paper as a whole, good as it is. We simply wish to 
draw attention to one matter, which, as a fact, was 
incidental to and not strictly part of the paper itself, 
namely, the packing of machinery and instruments 
for shipment to tropical climates. A machine or an 
instrument may be the very best of its kind, but it 
may be ruined by injudicious packing, and disrepute 
—scarcely undeserved—brought upon its makers. 
No matter what care be bestowed upon the manu- 
facture of the article, no matter how skilfully it may 
be designed, all may be lost by reason of insufficient 
or unsuitable packing. The Calcutta Section of the 
Institution of Electrical Engineers has done well 
to give prominence to this subject. We take 
pleasure in bringing the matter before our readers, 
resting assured that mistakes arising, without doubt, 
from ignorance will not be made in the future. It 
is not from India alone that complaints are heard. 
Our Special Commissioner, writing from South 
Africa, drew attention to the want of care bestowed 
by our makers on the packing of goods sent to that 
part of the world. It would be shame indeed were 
such a thing to rob us of even a small portion of 
our trade. Yet it would seem that there is danger 
of this, since some of our competitors are ahead of 
us in the methods they employ. True it is that 
most of our first-class manufacturers have evolved, 
‘“‘on the basis of their own and other people’s sad 
experience, methods of packing which, in the 
majority of cases, prove fairly efficient.” There 
seem, however, to be only too good grounds for 
believing that the majority of firms have not reached 
this point. We would earnestly commend to one 
and all that the subject should be more carefully 
studied. 

Let us examine for a moment some of the chief 
causes for complaint. It is asserted that, though 
packing cases for the tropics and abroad generally 
may be, and nearly always are, well made and 
carefully lined with metal and hermetically sealed, 
the packing material has not been properly dried. 
Straw would appear to be a great offender in this 
direction. The result is that during a journey down 





the Red Sea, say, and across from Aden to Bombay, 





the contents of the case are subjected to a vapour 
bath. When straw is used all bright parts’ arrive 
covered with rust. One instance is recorded where 
straws had adhered to a greased shaft, and when 
the case was opened at Calcutta the rust had eaten 
into the steel where they had stuck. Much better 
results appear to have been achieved by the use of 
dry wood shavings. To seal a box hermetically ig 
no guarantee that the goods will travel safely. ‘To 
take a case in point. The meters sent out for the 
Calcutta Electric Supply Corporation, although 
excellently packed in hermetically-sealed cases, as 
often as not arrive with pinions and gear wheels 
covered with rust. It is the same with larger 
machines. It is suggested that it would be an 
excellent thing to dry thoroughly the cases with 
unslacked lime-before the goods were put in them. 
Another suggestion is that calcium chloride in small 
quantity should be ye inside the cases before they 
are sealed. In another direction there is room for 
improvement. Packing should never be carried out 
in such a manner that one side of the case ought 
always tobe uppermost. It should be remembered 
that the intellect of the stevedore on this side, and 
the coolie on the other, is not of a high order. 
Moreover, if the former can, the latter certainly 
cannot read the instruction “This side up.” If, 
however, it is absolutely necessary that a case 
should be carried only one way up, it is best to put 
battens at the bottom, to show on which side the 
case must rest; but it should be remembered that 
as cubic capacity is measured over the battens, these 
should always, in other circumstances, be put inside. 
Big and little articles should not be packed in the 
same case, or if they are the smaller parts should 
be specially packed in a separate box by themselves. 
It should be remembered that the case may be 
dropped, and will almost certainly be sent rushing 
down an inclined plankway, at the bottom of which 
it will be brought up with a bump. Lastly—though 
we might multiply instances almost indefinitely—it 
is not good — to secure an engine in a case 
by means of wedges driven between the cylinder 
lagging and the side of the case. 

It is not wonderful that buyers of goods who live 
abroad should complain of some of the methods of 
packing employed. A very little study and extra 
trouble would remove all cause for complaint. It is 
to be feared that packing is regarded by many as a 
vexatious necessity. They would appear to consider 
that when the machine has been made and works 
well all liability ceases. Packing is, as often as 
not, entrusted to men who are capable of little 
else. To them to get the cases nailed up and 
sent off is the one great object in life. It does not 
matter if nails pierce a zinc casing which should be 
air and water-tight. Very frequently a machine is 
not ready for packing and despatch till late at night. 
The work of packing is then carried out as quickly 
as may be, for the men want to get home. We 
have seen electric machinery intended for Australia 
packed in the open air with straw when it was 
raining. Such a proceeding is courting disaster. 
Packing may not appear to be a remunerative pro- 
ceeding, especially in these days of price cutting ; 
but bad packing may cost a firm dear, since, should 
@ machine arrive in bad condition at its destination, 
a repeat order cannot be hoped for. The purchaser 
will naturally look in a direction from which he 
knows his goods will arrive in good condition. It is 
alleged that the Americans pack better than we do. 
Hence orders which might well have been executed 
in this country go to the United States. Many of 
the defects complained of are easy of rectification. 
The others could well be avoided by bringing to 
bear upon them a little study and common sense. 
To pack well may cost a little more than to pack 
badly ; but, even if this be granted, the extra money 
would be well spent. ‘We would commend the 
paper in question to our readers, and we feel sure 
that any further advice or information on the sub- 
ject would gladly be given by the authorities in 
Calcutta. 


AMERICAN IRON PRODUCTION. 


Tue growth of pig iron production in the United 
States continues to excite wonder on the part of 
onlookers there. In the summer season some decrease 
in output frequently occurs, but this year all previous 
high records of weekly capacity are being eclipsed, fur- 
naces in blast on July 1st producing at the rate of 414,636 
tons, against 398,189 tons on June Ist and 310,950 tons 
on July 1st, 1902. All records for a short month were 
surpassed in June, when 1,716,906 tons were produced, 
and for the half-year an output of 9,671,615 tons was 
recorded. Last year’s maximum figures were officially 
reported as 17,821,807 tons, which will be far surpassed 
in 1903, unless some unforeseen interruption occurs. 
The onlookers—who, when they are connected with Wall- 
street, do not always see most of the game—wonder how 
this prodigious output, — with present activity, 
can be compatible with a heavy fall in prices, The 
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explanation is in reality very simple. As a result of the | 
long run of prosperity the capacity of the pig iron fur. | 
naces and of the plant for the producing of finished | 
material has been largely increased. But trade being | 
now on the wane, the supply of orders to keep all the 
plants in occupation during the months to come—to say 
nothing of the years—is inadequate, and, as an attraction 
to purchasers, big reductions have been made in Per 
But, as a rule, when values are falling, buyers hold aloof, 
and they are the more discouraged from handing out 
business freely by the labour disputes. Railway con- 
struction during the half-year was on a moderate scale— 
for the United States. The Railway Company of Chicago 
reports that 2221 miles of new lines have been con- 
structed. In the first half of last year a slightly larger 
mileage was completed—2314 miles; and during 1902, as 
a whole, the addition to the United States network was 
5694 miles. But “the unrest in the labour market, the 
epidemic of strikes, and the high prices of track 
material” have caused the postponement of much 
important work ; and the difficulty of securing rails has | 
made it impossible to lay the lines as fast as the roadway 
was completed. The more important lines which were 
started last year or earlier are being pushed to completion 
as rapidly as conditions will permit, but other new | 
projects are making slower progress, 


THE BEHRING STRAITS TUNNEL. 


A company called the Trans-Alaska Siberian Railroad 
Company has just lodged a petition with the American 
Secretary of the Interior seeking permission to run a 
railway across Alaska and to tunnel under the Behring 
Straits. No details are at present to hand, but it maybe 
taken for granted that the work of joining the ends of a 
tunnel under the Behring Straits to existing railways, so 
as to bring about useful communication between the two 
countries will be of an arduous nature. The recent rush 
to the Yukon goldfields has brought home to us forcibly 
the nature ofthe country and of the climate of Alaska. 
Matters are not much, if any, better on the other side of 
the Straits either as regards country or climate. Haze 
and fogs greatly prevail, and the temperature is low. 
The country is mountainous on both sides and the shores 
rocky. The engineering difficulties would be by no 
means confined tothe piercing and ventilating the pro- 
posed tunnel. It is a far cry from East Cape to the 
Trans-Siberian Railway and from Cape Prince of Wales 
and the nearest point on, say, the Canadian Pacific Railway. 
As to the tunnel, if it went from shore to shore it would 
have to be certainly 36 miles long. It may be that an 
opening could be effected on the Diomede Islands, when 
the distance without ventilation would be approximately 
halved. The depth of water in the Straits varies from 
about 140ft. to 180ft.. The whole scheme is at present 
only in the air, but if at this early stage it appears to be 
beset with difficulties, what may be anticipated when the 
details of so great an engineering feat are further investi- 
gated? That it will at the present time go beyond the 
talking stage we are disinclined to believe. When we 
remember that the far simpler Anglo-Irish tunnel was 
condemned in a very early stage of its career, we cannot 
anticipate that this far more difficult undertaking, and 
one of _— the utility is not yet proved, is likely to 
succeed, 








THE WORLD'S PRODUCTION OF IRON 
AND STEEL. 


An instructive report on the production of iron and steel in 
the principal countries of the world has just been issued by 
the Commercial Labour and Statistical Department of the 
Board of Trade. The results are given in a long series of 
detailed tables dealing with the iron ore mined and the cast 
iron and steel produced. The figures for the last twelve 
years are given, and they show the total amount produced, the 
total per head of population—a figure of inconsiderable value 
—the quantity exported and the quantity used. These tables 


TaBLE I.—Production and 





Total production. 


in production, the decrease in the United Kingdom amount- 
ing to-nearly 2 million tons, and Germany fell away by nearly 
the same amount. The maximum output in this country 


| was reached in 1882, when it was over 18 million tons. A few 


countries mine ore for export only. Of these Newfoundland 
and Canada interest us most. In 1899 the former produced 
807,000 tons, and in 1901 theamount had more than doubled. 
From Canada 67,000 tons were exported in 1899, in 1900 


| 109,000 tons were sent away, and while the figures for the next 


year are not available, we are informed that 470,000 tons were 
mined in 1902. These figures are, it is true, but small when 


| one has been counting in millions, but they show a very 


remarkable increase of industry, and one which is unequalled 


| by any of the other small producing countries. 


In Table I. we give also the total consumption of ore in each 
of the countries named, and a column which shows by how 
much the consumption was less than or exceeded the produc 
tion in 1901. Of the 54 million tons imported into Great 
Britain in 1901, 4% millions came from Spain alone, the 
remainder from Greece and Algeria. 

We give in Table II. similar figures for pig iron. It will be 
observed that in 1901 both in this country and in Germany 
the production of pig iron fell off, whilst during the last five 
years the American production has increased enormously. 
The percentage increase for the last five years are 75, 43, and 
11 for the United States, Germany—including Luxemburg— 
and the United Kingdom respectively. It must, of course, be 
remembered that whilst this country was working nearly 
up to its capacity a few years ago the others were working far 
below theirs. 

A third table shows the total production of steel for 





TABLE III.—Production of Steel. 
| Total production. 
Country. ener eae roe Sad 











1899. 1900. 1901. 

Tons. Tons. ons. 
United States.. .. .. ..| 10,640,000 10,188,000 18,474,000 
Germany (including Luxem- 

rar 290,000 6,646,000 6,394,000 

United Kingdom .. 4,855,000 4,901,000 4,904,000 
Russia nae wad 1,877,000 - _— 
France 1,499,000 1,565,000 1,425,000 
Belgium .. 731,000 655,000 653,000 
Sweden 272,000 300,000 269,000 
Spain .. 113,000 144,000 121,000 





which at the present time the greater part of the pig iron 
produced is used. In 1899-1901 63 per cent. of all the pig 
iron used in this country was converted into steel, 75 per 
cent. in Germany, 80 per cent. in the United States, 67 per 
cent. in Russia, and 57 per cent. in both France and 
Belgium. 








THE INTERNATIONAL GEOLOGICAL 
CONGRESS, 


THE ninth session of this Congress opens at Vienna on 
Thursday, August 20th, and terminates on the 27th. During 
that time geologists, assembled from all parts of the world, 
will, amongst other things, consider the following subjects :— 
‘‘The Present Position of our Knowledge of Crystalline 
Schists;’’ ‘‘ The Problems of Over-thrusts, Ice-worn Surfaces, 
and Cliffs ;’’ and ‘‘ The Geology of the Balkan Peninsula and 
the Orient.’’ But, as is usual at these triennial geological con- 
gresses, opportunities are given for the visiting geologists to 
see the geological phenomena exhibited in the country of 
their hosts, and this occasion is no exception, inasmuch as 
excellent excursions are arranged to take place before, during, 
and after the actual Conference in Vienna. 

The excursions before the meeting include the following :— 

I. To the paleozoic region of Central Bohemia, to study the 
stratigraphy of the lower paleozoic formations and the 
succession of the Cambrian, Silurian, and Devonian beds, as 
well as the mines of Pribram. This excursion starts at 
Prague on August 9th and ends at Pribram on the 18th. An 
alternative is offered in a visit to the chalk district of Bohemia 
from August 16th to 18th. 

II, To the thermal springs and volcanic country of Northern 
Bohemia, and to the environs of Briinn, in Moravia. To 
study the volcanic ground at Franzensbad and the hot spring 
phenomena at Karlsbad, Marienbad, and Teplitz; the 
cretaceous formation ; the tertiary basin to the south of the 
Erzgebirge ; the eruptive rocks and laccolites of the Mittlege- 


Consumption of Iron Ore. 





Total consumption. 




















Country. a —_———— remetaseeee 
1899, 1900. 1901. 1899. 1900. 1901. 

: Tons. Tons. Tons. Tons. Tons. Tons. Tons. 
Ue ee ee eee 24,683,000 27,553 000 28,887.000 25,816,000 | 28,400,000 29.789,000 - 902,000 
tie many (including Luxemburg) .. 17,990,000 18,964 000 16 570 000 19,035,000 | 19,824,000 18,550 000 — 1,980,000 
United Kingdom .. .. .. .. « 14,461,000 14,028,000 12 275,000 21,504,000 | 20,318,000 17,812,000 — 5,587,000 
ppuin.. 2. oe 9,898,000 38,676,000 7,907, 785,000 | 853,000 1,013,000 + 6,894 000 
Russia P 5,790,000 6,200,000 — 5 409,000 5 817,000 _ _ 
PUM. Fas’ he - ae 4,986,000 5,448 000 4,791,000 6.646,000 | 7,195100 6,195,000 — 1,404,000 
Aust ia-Hungary .. 8,293,000 3,529,000 3,520,000 3,178,000 | 3,499,000 8 508 000 + 12,000 
tweden .. «. «. 2,485,000 2,609,000 2,795,000 807, | 989,000 1,024,000 1,761,000 
Blzginm .. 214,0C0 259,000 227,000 2,517,000 |  2367,000 1,668,000 ~ 1,441,000 

TABLE I1.—Producticn and Consumption of Pig Iron. 
iad Total production. Total consumption, 
ountry. = — — ; — 
1899, 1900 1901. 1899, 1900. | 1901 
Tons. Tons. Tons. Tons. Tons. } Tons. ee. . 
United States .. 18,62',000 13,789,000 15,878,000 18,482,000 18,554,000 | 15,860 000 | + ™~ 000 

United Kingdom .. .. .. .. « 9,421,000 8, 7,9: 9,000 , 208,000 7,705,000 7,285,000 + 644,000 
Germany (including Luxemburg) .. 8,180,000 8,507,000 7,867,000 8,561,000 9,105,000 | 7 985,000 - 118,000 
ROMME  oe ao ke cel ek 98, te “Se we 2,674 000 2,887,000 2,821,000 2,810,000 2,939,000 2,836,000 - 15000 
FE los) de onk, Oe pak We ees ac) 2,714,000 2,389,000 2,618,000 2.832,000 | 2430000 | - 41 900 
Austria-Hungary .. | 1,463,000 1,456,000 1,482,000 1,567,000 1,522,000 1,536,000 | - 54000 
— me ot; od — oe = 000 1,371,000 1,817,000 914,000 | - 150000 
Swe jen Ar at a ee ee ae \ 7, 528,000 457,000 4 000 481,000 | 
Spon... oe oe ae we oe oe] 996,000 294,000 — 57,000 : : 


should prove invaluable for reference in special cases, but for 
general purposes the summarised tables, which we give, | 
will meet most requirements. Table I. shows the total pro- | 
duction of iron ore in the countries named in the years 1889, | 
1900, and 1901. The United States and British ton is 36 lb. | 
heavier than the metric ton in which the others are given. 
The table shows that the total output of iron ore in the 
world in 1901 was between 85 and 90 million tons. It is 
interesting to note that with the exception of the United 
States, every country except Sweden showed a falling off 
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birge ; the neighbourhood of Briinn, &c. This excursion 
commences on August 5ti at Franzensbad and terminates on 
the 18th at Briinn. 

Ill. To Galicia, to study the coalfields of Ostrau, in 
Moravia, the environs of Cracow and Wieliczka from August 


| 7th to the 10th, and from the 11th to the 17th, starting at 


Boryslaw, and finishing at Lemberg, to study the petroleum 
country, and the Carpathian grits of the Pruth valley. 
During the same period, some of the excursionists will visit 
the rocky region of the Carpathians and the Tatra. 





IV. To the environs of Salzburg and the Salzkammergut, 
to study that interesting region. The excursion starts from 
Salzburg on the 5th, and that town remains the headquarters 
until the 8th, when a move is made to Hallstatt. The 
excursion terminates for some on the 17th, at Hallstatt ; for 
others, on the 18th, at Aussee. 

V. To Styria to study the paleozoic and tertiary country 
around Graz and Leoben, from August 11th until the 19th. 

Seven excursions are arranged to take place during the 
meeting in Vienna; to Semmering, to Schneeberg, to 
Waldviertel, to the chief fossiliferous miocene ground in the 
Vienna basin, to Eggenburg, to the Kahlenburg, and to 
Pausram in Moravia. 

The excursions after the meeting include :— 

VI. To the dolomites of the Tyrol to study Trias beds, 
fossiliferous deposits, and the stratigraphy and mode of 
formation of the dolomite masses. This excursion starts from 
Waidbruck on August 31st and finishes on September 6th at 
Toblach. 

VII. To the basin of the Adize (Etschbucht), Tyrol, to 
study mesozoic and paleozoic ground, starting from Bozen on 
August 31st and ending at Riva on September 7th. 

VIII. To the western area of Hohe Tauern |e a to 
study the crystalline rocks of the central chain of the Eastern 
Alps. This excursion starts from Jenbach on August 30th 
and terminates at Bozen on September 7th. 

IX. To the central area of Hohe Tauern to study crystal- 
line and mesozoic rocks of the central chain ‘of the Alps. The 
start is from Zell-am-See on August 31st and the finish at 
Lienz on September 7th. 

X. To Predazzo and Monzoni (Dolomites) to study eruptive 
rocks and contact phenomena, comparing geologically and 
petrographically the two volcanic regions of Predazzo and of 
Monzoni. This excursion starts from Bozen on September 8th, 
and ends at the same town on the 16th. 

XI. To the Carnic and Julian Alps, to study the Silurian 
and Devonian beds of Pliécken and of Lake of Wolaya, the 
upper carboniferous at Nassfeld, the permian at Tarvis, the 
permo-carboniferous at Neumarktl, the Trias at Raibl. The 
excursion starts at Oberdrauburg on August 31st, and 
terminates on September 9th at Teufelsschlucht. 

XII. To the glaciers of the Austrian Alps, starting from 
Vienna on August 31st, and ending on September 12th at 
Bozen; but those who like can continue, and finish off on 
Lake Garda on the 15th. 

XIII. To Dalmatia, starting from Ragusa on Septem- 
ber 11th, and following up the coast in a steamer, landing at 
several places to study the character of the ground, finishing 
up at Triest on September 18th. In addition there is a day 
excursion on August 28th to Wachau and Krems; a grand 
excursion organised by the ‘‘ Société Géologique de Hongrie,’’ 
starting from Vienna on August 28th, proceeding down the 
Danube to Budapest, studying the neighbourhood of that 
city and then continuing by train and boat to the Lower 
Danube, visiting inter alia Belgrade and the Irongates, 
finishing at Herkulesfiirdo on September 3rd. 

Finally, there is an excursion arranged to study the geology 
of Bosnia and Herzegovina. Thisexcursion starts from Brechka 
on September ist, and, following a zig-zag route, makes an 
extensive traject across these countries, and ends on Septem- 
ber 10th at the coast town of Gravosa in time for those who 
wish to join excursion XIII. 

The general secretary of the Congress is Dr. C. Diener, and 
his ess ‘*Congrés Géologique, Vienna, Université.’’ 
The treasurer is Herr Max von Gutmann, Conseiller des 
Mines, Vienna, I., Kan’ 6. The subscription for mem- 
bership is 18s., the cost of the guide-book 9s., and the deposit 
for each excursion 18s. ; 








DOCKYARD NOTES. 

THE old cruiser Thames has been made mother-ship of the 
submarines in place of the Latona, and her guns are to be 
taken out so as to give space for her conversion into a floating 
workshop. The Thames will therefore disappear, even on 
paper, from the list of our effective cruisers. It is not much 
too soon. For some reason as yet undiscovered by any 
scientist, all the vessels of this class have lately exhibited a 
tendency to ‘‘ float crooked.’’ They have developed a decided 
list. In the old days they floated truly enough; now, 
however, the list has produced considerable misgivings in 
those who have had to serve in them at sea as cruisers. In 
the case of the Mersey a rearmament may be held responsible, 
but the Thames has not been re-armed, though she exhibits 
the same list. Well, the old ships have done us very well 
for many years, and many who served in them in the old 
days will be glad to learn that a further field of usefulness 
has been discovered for them. 





THE naval manceuvres have been marked by a fair series of 
mishaps so far, and Sir William Allan ought to be getting 
on the war-path. The Powerful has had a rather serious 
breakdown, one engine having given out. It is hoped, how- 
ever, that she will be repaired in time to participate in the 
‘* war.”’ 





Ar the end of Angust Admiral Sir J. Fisher takes over the 
command at Portsmouth, and great things are then expected 
there. No one knows exactly what is to happen, but Admiral 
Fisher has by far the strongest personality of any naval 
officer, and something on ‘‘ earthquake lines ’’ is confidently 
expected in the senior naval port. The most interesting item 
in the matter is that Admiral Fisher will be the last British 
admiral to fly his flag in Nelson’s Victory, the old ship being 
down for museum duties so soon as the Hercules can be got 
ready to replace her. There are, of course, plenty of people 
opposed to the new naval scheme—which is practically 
engineered by Admiral Fisher—who have not been slow to 
point this out, adding the moral that with Admiral Fisher 
all the glorious old traditions die. 





ScuBMARINE Al arrives at Portsmouth this week. She is 
much larger than previous efforts, and expected to have a 
speed of 15 knots on the surface and 10 knots submerged. 
The most interesting fact about her is that she has no less 
than sixteen cylinders to her motor. We should imagine 
that these will require a considerable amount of adjustment 
before they do all that is desired. A four-cylinder motor car 
is not always an unmixed blessing, and submarines—which 
to a considerable extent are under-water motor cars—are by 
no means so far advanced as their shore-going equivalents. 
A sixteen-cylinder motor car would be regarded with con- 
siderable terror by the majority of mécanicians. 





JuLy 31, 1903 
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Lee-Enfield shoe upon which is fitted a slider b, which has a 
semicircular form. This slider may be worked backwards 
and forwards by the handle c, which is provided with a 
spring clipping arrangement d, this serving to hold the slider 
so that it cannot slip backwards, It is necessary to press c 


have been made with the object of increasing the rate of 
firing, and the point will undoubtedly arize as to how much 
accuracy can be sacrificed to speed. 

The third difference relates to the method of filling the 
magazine. In the service weapon the cartridges have to be 


and @ together before the opening of the breech can be begun. | inserted one by one. This method is, without doubt, both 
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Fig. 1i—-BREFCH OPEN 


The slider b bas a groove f of helical form cut in it, and in 
this groove slides a stud g, which is screwed into the bolt b. 
The result of pushing the slider backwards is to revolve and 
disengage and withdraw the bolt ; whilethe result of pushing 
it forwards again is tosend home the bolt and to revolve it so 
that its rear end abuts against the shoulder, which takcs up 
the recoil. The shape of the slot in the slider is such that all 
these actions are brought about simply by the forward and 
backward movement of the slider, which of itself is never 
subjected to strain from the recoil. It will be seen that the 
rear end of the slot is made nearly parallel with the axis of 
the bolt. The result of this is that there is an appreciable 
movement of the slider in opening before the bolt is moved, 
and in closing after the bolt is well home. The beneficial 
effect of this may be readily understood when it is stated that 
the rifle cannot be fired until the slider itself is right home 
in a forward direction. In any other position the pulling of 
the trigger will only send the rifle to ‘‘ half-cock.’’ It is certain, 
therefore, that the bolt will be properly ‘‘ home ’’ and locked 
before a cartridge car be exploded. Fig. 3 shows in the full 
lines the slider and bolt full home, and in dotted lines the 
slider and bolt withdrawn to the fullest extent. Fig. 6 shows 
how the slider fits over the shoe. The foregoing explains the 
whole of the straight pull sction, which, in its actual opera- 
tion, may be considered quite simple. However, there is, of 
course, an increase of parts, and hence of complication in the 
mechanism. 

The second point of difference between the Topham and the 
Lee actions is that with the former the cartridge can be 
exploded if required by simply pushing home the bolt. This 
is brought about in the following manner. To the sear h is 
attached the piece i, which is pivoted and which is provided 
with a hinged flapj. This hinged flap has a projection i 
and can be turned upwards, as shown by the dotted lines in 
Fig. 3, In this position & forms an inclined plane which 
comes against the underside of the handle c when the latter 
is just pushed home. The result is that j, i, and h are 
depressed and the striker released, and as a conseqnence, the 
cartridge is discharged. We have seen the inventor using 
this machanism, and with the rifle at his shoulder fire ten 


clumsy and slow. Mr. Topham has added an arrangement by 
which the spring platform can be lowered right down to the 
bottom of the magazine, and the cartridges dropped in by the 
handful, or, if desired, from a clip. The action is simply 
the depression of the lever to the* position shown by the 


| an opportunity of trying how many aimed shots could be 
| fired by one unaccustomed to the mechanism. Without any 
| practice our representative fired two sets of aimed shots at a 
| 6f6. square target at 500 yards. Ten shots were fired in 
45 seconds, and twelve shots in 50 seconds, All of these hit 
the target, and nineteen out of the twenty-two were within a 
3ft. circle, though this circle was not concentric with the 
centre of the bullseye. We also saw a trial made by a man 
quite at home with the mechanism. In this case ten shots 
were fired at 500 yards in 40 seconds, and all were within a 
3ft. circle. Taking the whole of the three shoots, thirty-two 
| shots were fired in 135 seconds. This gives an average of 
| 4°2 seconds for loading, aiming, firing, and unloading each 
shot. Taken together, these thirty-two shots scored 120 
points out of 160, and it must be remembered that over two- 
thirds of them were fired by one unused to the mechanism. 
| This points to the fact that but little time is taken up in the 
loading and empty cartridge rejecting operations. It should, 
| however, be pointed out that it is quite possible to fire teu 
aimed shots with the service weapon in 50seconds. We have 
| seen eight bullseyes and two inners made with it in this time 

at 500 yards. In this year’s Bisley programme there was a 
| competition in which 30 seconds were allowed for eight shots 
with the service weapon. In this competition good scores 
were made. The accuracy of the barrel, naturally, remains 
unchanged by the conversion. Of course, in that the 
Topham-Lee rifie can, if desired, be fired by simply pushing 
home the bolt, a very greatly increased rate of firing— 
amounting to over eleven times—can be obtained. In this 
case, however, as has been explained, it is an impossibility to 
do accurate firing. 

There are two points concerning the mechanism itself to 
which we think the inventor may well direct his attention. 
Both of these refer to openings into which sand or dirt might 
enter. Neither the helical hole, in which moves the bolt- 
| turning stud, nor the slot through which the magazine plat- 
| form lever is depressed, has any protection against the 

entrance of sand or dirt. It is possible, of course, that they 
| might somehow be covered in; but as the action exists at 
present, we cannot but think that these two points seriously 
| affect its usefulness for the hard usage of actual warfare. No 
| doubt, too, when properly made by specially designed 


| 














Fig. 2—-BREECH CLOSED 


This is undoubtedly a simple way of bringing 
about an action which is very useful. The same thing has 
also been done in other ways by other inventors. It is 
certainly of great importance that the magazine should be 
capable of being filled with the least possible delay. It is 


dotted lines. 








THE TOPHAM BREECH 


shots in 3} seconds, the magazine, of course, being used. We | difficult to imagine a worse arrangement than that in the | 
| present service arm. ea i on¢ 
The Topham conversion undoubtedly permits of a quick | improvement on existing methods. 


do not propose to discuss here the advisability of putting in 
the hands of soldiers the power to fire ammunition at this 
rate. We can only say that at tLis speed accuracy of aim was 
impossible, and that the very closing of the breech caused a 





Swan 


MECHANISM 


machines, the various parts would fit better than they do now 
in rifles where the conversion has been made by hand. 

We understand that the converted rifle attracted consider- 
able attention at the recent Bisley meeting. We areinformed 
that the cost of conversion in large numbers would not 
exceed a few shillings for each rifle. 








SOUTH AFRICAN NOTES. 
(From our South African Correspondents.) 
Irrigation in the Orange River Colony.—The Government 
have appointed an expert in irrigation, Mr. Strange, from 
India, to investigate the possibilities in this way throughout 
the Colony. He is to select localities suitable for the con- 
struction of dams and canals, and the Government are to carry 
out the work. Some are already under construction, and a 
large number of the ‘‘ poor white’’ class have found employ- 
ment on them. 
Growth of Trade Unionism.—The South African branches of 
the Amalgamated Society of Engineers, in conjunction with 
other labour organisations, have decided to ‘‘ conquer ’’ South 
Africa, Hitherto this continent has never been systematically 
tackled by the trade unionists, mainly on account of the fact 
that wages have been abnormally high everywhere. The union 
leaders are now pointing out that the present and past state 
of affairs has been artificial, and that the high wages were 
merely due toa scarcity of labour. Now that the rush to 
South Africa has set in and shows no sign of abating, the 
unionists maintain that wages will drop un'ess measures 
are taken to organise a policy which will oppose this. There 
is no doubt that their argument is quite sound. 
They are carrying matters further still, however, and are 
making a bid for labour representation in the Cape Colonial 
Parliament. They point to Australia and New Zealand, 
where the Labour party rule the Colonies, and have calcu- 
lated that, with the very narrow Bond majority now in 
| power, five Labour representatives would be sutficient to turn 
| the scale in either direction. So far they maintain that 
| legislation throughout South Africa has always been class 
legislation. As a preliminary step, they have approached Sir 
| Gordon Sprigg with a petition to raise the payment of 
| members sufficiently for a working man legislator to live 
| on his salary. When they have secured that point, they are 
| to make an organised attempt to capture as many seats as 
| possible, and as, according to their calculation, the working 
population amounts to 70 per cent. of the total, they 
look forward to great things. Though Colonies ruled 
| by the labour vote are not necessarily well governed, 
if the advent of the labour candidate is to have the effect 
of reducing the Bond representation, it can only be an 
The werking man here 


rate of firing, even leaving out of account the automatic | may be a socialist, but he is nct a Dutchman. 


firing device. 


The mere fact of only having two motions to| JW 
deflection of the rifle tothe left. The whole of the alterations | open and close the breech of itself makes for speed. We had | up in Pretoria. 


Wages in Pretoria.—The wages of white men are still going 
In the building trades the standaid wage has 
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just been declared to be 2s. 10d. per hour, or £6 16s. per 
week 


Electric: power for Durban.—Manufacturers of electrical 
plant can help themselves and the Natal authorities just now, 
by sending particulars of their most recent machinery, and 
by offering suggestions to the Durban Harbour Board. Con- 
siderable attention is now being given to increasing and 
improving the plant for handling goods at this port, and 
wherever possible electricity is to be used as motive power. 
Among the recent recommendations of the Harbour Board 
Engineer are the following:—(1) To install power in the 
existing lighting station as early as possible. (2) To specialise 
handling appliances on wharves, in sheds, and on stacking 
grounds. (3) To obtain accurate data from all manufacturers 
of hoisting machinery, transporters, elevators, and conveyors, 
and to select the best for the respective requirements, dealing 
with each cas3 separately. (4) To make provision for the 
export trade. (5) To systematise methods of receiving, 
sorting, stacking, and delivering goods in sheds and stacking 
grounds 

The Customs Convention.—The immediate effect of the 
new Customs Convention has been for shop-keepers to raise 
their prices on all the taxed commodities to a very much 
higher extent than is warranted by the enhanced tariff. The 
papers, — are full of comments on this topic, and the 
disposition of the Cape Government to refuse to ratify the 
Bill is severely criticised. Speaking generally, throughout 
all these Colonies and Rhodesia the community consider the 
terms of the Convention to be satisfactory. 

Anti-Asiatic decision in Cape Colony.—Unanimity in the 
Parliament. has been looked upon as an impossibility 
under the present régime. The impossible has come about. 
Without a dissentient vote the introduction of Asiatic labour 
to the Rand mines has been denounced as a thing uot to be 
tolerated at any cost. The motion was proposed by the 
leader of the Bond in the House and supported by Dr. 
Smartt, the leader of the Ultra-progressives. It is difficult 
to see how Cape Colony can give practical effect to its opposi- 
tion to Asiatic labour for the Srcsortal. The utmost it 
could do would be to refuse to allow Asiatics to pass over its 
lines on their way to the Transvaal. This, however, would 
merely mean that they would be diverted from the Cape 
Colonial route to that of Natal, or, failing that, Portuguese 
East Africa. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible yor the opinions of our 
correspondents.) 


THE ROSEBERY EDUCATION SCHEME. 


Sir,—Prof. R. H. Smith’s letter is interesting, on the one hand 
because of its merit, and on the other hand because it shows the 
limitations of the professorial point of view. But why should the 
comments of THE ENGINEER “ pushed further than their fair 
meaning deserves! I am fully in accord with Sir Oliver Lodge and 
Professor Smith in their antipatby to the idea of making the 
service of Mammon the end of life, and the words of THE ENGINEER 
had certainly a suspicion of that idea about them. Yet fairly, 
from the context in the leading article referred to, it cannot be 
said that that was advocated. Contrast the position of a professor 
and the manager of a limited engineering company. The pro- 
fessor has a certain salary, and the opportunity to a greater or less 
extent of experimental research. That research facilitates his 
If greater facilities are required the generous are 
rovide what is needed. The m er has no benevolent 
back upon, and experiments with actual machinery, 
unless of a simple character, are costly. Moreover, the dividends 
have to be earned. If not, what will happen? A manager, there- 
fore, may be serving his own generation in seeking the financial 
prosperity of his company and the benefit of all concerned as much 
as the professor who, freed from money care, seeks to instil in his 
students uprightness, knowledge, and wisdom. 

The remarks of Professor Smith as to the aims and ends of life 
of Germans are open to grave question. The statements on these 

ints raise very debatable and extraneous issues. The main point 
is the virtue and value of education, and principally of technical 
education. 

A knowledge of mathematics and pbysics is valuable to an 
engineer, and is most valuable when they are not overrated, and, 
undoubtedly, an engineer is improperly equipped without them. 
To what extent depends largely on the particular work he has to 
do. In all cases it is advantageous. Yet let me state acase. An 
apprentice serves his time in a works where centrifugal pumps are 
a speciality. He studies at a night school, or after his apprentice- 
ship ata college. Let his knowledge be really acquired. If he 

oes back to the same shop as a workman, and subordinates his 
owledge of —— te his knowledge as a workman, it will render 
him, or should render him, more useful, and the mental stimulus 
may enable him to prove himself worthy of advancement. But 
this is not, I take it, what is meant. It seems to be meant that 
he is to beam er, or to occupy a position of responsibility, at 
least. Will he design a new line in pumps? e analogous 
position would be that when, as a medical student, he has passed 
his finals he is qualified for a fellowship. 

Prof. Smith pays a very high tribute to German technical skill. 
‘* Their skilful adaptation of the best and no less skilful rejection 
of the bad which their scientific technical training alone has enabled 
them to carry out.” By all means let us appreciate any good points 
in our German friends and imitate them where it is desirable. 
But would it not be better togive examples? Are they so superior 
in their steam engine work and other machinery? One’s sphere 
of knowledge on these things may be limited, and there is a 
danger in drawing general impressions from special cases. Some 
years ago | erected an engine and calender made by a German 
firm of repute, and my conclusions about it were confirmed to me 
by other German machinery in this country and on the Continent 
which I handled. The engine was of a diagonal type, with a 
cylinder on either side. The guide brackets were cast on the 
framing for the slide valve rods. No provision by bushing was 
made for wear. To get the rods out at any time the concrete floor 
would require to be broken up. The practice of casting on 
brackets on framing, which British makers invariably make 
detachable, is nut engineering in the proper sense of the term. 
The valves bad Meyer cut-off plates, a uszless refinement in that 
particular class of work. The extreme cut-off was at half-stroke, 
with the result that in some positions the engine would not start. 
As it was essential it should start readily in any position, I cut the 
plates to allow of a later cut-off. Such a blunder would not be 
committed by a respectable firm in this country. The key of the 
fiy-wheel bad no taper, and, doubtless, the shaft has been chafed 
long ere this. The calender itself was a good one, though lighter 
build than is customary here. To give the reverse side of the 
picture. I saw ina mill two comparatively small calenders side by 
side. One was of German make, and the other of British. The 
British one gave a high surface to the paper. The German one 
gave a dead finish, which my informant declared was what suited 
the printers. The difference may have been in the substance of 
which the paper bolls were made ; but if the result was achieved by 
experiment the German firm deserved credit. Sinca beginning 
this letter I have had occasion to overhaul a machine made in 
Germany for treating waste fibre, and I am uncertain whether the 
idea on which the machine is built originated in Germany or 
not. But British-made, in fact home-made articles, for a similar 
purpose are much superior from a mechanical point of view. 
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Would it not be better if Professor Smith gave definite cases show- 
ing the superiority of German machinery to British ? 

e says: ‘‘ High education does not tend towards development 
of the originative and inventive faculties. The function and use- 
fulness of high technical training lies in the practical utilisation of 
discovered facts and methods.” Taking the last paragraph first, 
let us take modern high-speed steel ; did the discovered fact and 
practical utilisation not go together! Take the injector, did it 
require a higher educational development than that possessed b 
the inventor to place the many different types at present on the 
market ? 

It has always been tacitly assumed that ‘‘high education” 
increases the number endowed with originative and inventive 
faculties. What of Lord Kelvin, the Hon. C. A. Parsons, the late 
Dr. Hopkinson ? 

Suitable technical education would help to develop talent in 
working engineers, and surely a grasp of the laws of friction and 

ravitation, for example, should assist in developing the inventive 
aculties in those designing or originating :nachinery where these 
laws are taken advantage of. 

What causes so much confusion as to the value of technical 
education, is, I venture to suggest, the habit of looking at a tree 
and reasoning as if you were viewing the wood. On the one band 
a workman is looked at, working with a hammer and chisel, and 
the question is raised, What does he require to know of accelera- 
tion or the binomial theorem! Apart from the fact that mental 
stimulus is always valuable, the fact is overlooked that all erecting 
work involves at least simple geometry, and that workmen are 
sent to erect and start all classes of machinery, from air- 
compressors to steam engines, and that from their ranks super- 
intending engineers are drawn for our mills and factories. On 
the other hand, professors have high ideas of the value of their 
teaching, and the tendency is to inculcate too often in the students 
the idea that practical engineering education is mere hewing of 
wood and drawing of water in comparison with the education 
derived in differentiating the circular functions. One engineer of 
— learns his trade, notices what goes on, is ready to acquire 
elp wherever he can, and weighing what he sees and has seen, 
acts with good judgment in the problems that come before him. 
He may have the great disadvantage of being ignorant of algebra, 
&c., which to an extent more or less cripples him. Another 
passes examinations in steam, &c., creditably, and considers that 
now by intuition he knows ‘*‘ how to doit ;” in fact, he does not 
do himself justice in not considering simply how best to overcome 
a difficulty. Another has fair technical attainments, which he 
subordinates to his engineering knowledge, and which he finds 
in some cases of no value, in others of considerable value, The 
first and last make good engineers. 

Let me state a case. In ‘‘Machine Design,” a book of out- 
standing merit, and written by Prof. Unwin, whom we all esteem 
and value, there is a part devoted to keys which is full of miscon- 
ceptions, and which among other things gives a formula for the 
force required to drive back a key. Now who drives in keys by 
formula’ And if some men tell us they lave entirely failed to 
start a key, and the failure involves serious consequences, what 
good will the formula do ? BEECHWOOD, 

July 25th. 


Str,—In your last issue, under the heading ‘‘The Rosebery 
Education Scheme,” your correspondent ‘‘N.” says that it is, on 
my part, “unwise to argue that technical education, as it has 
existed for years, is satisfactory.” Allow me to state that I have 
never stated this opinion. On the contrary, for years I have 
always plainly expressed my belief that it is very deficient in many 
respects. Recently, in a long article in THE ENGINEER, suggested 
by the debate at the Institution of Mechanical Engineers, I gave 
an extended list of matters in regard to which 1 think our engineer- 
ing training in colleges needs reformation and extension. hat I 
protest against is the advocacy of the doctrine that no college, or 
school, technical training is desirable or useful. The leading 
articles in THE ENGINEER, whatever may be their intention, 
certainly do, and cannot fail to, produce the impression that this 
is the doctrine officially preached by THE ENGINEER. I have never 
suggested that it is not the right and the duty of every engineer 
to earn his living by his work. I protest against the strange 
argument that because engineering, like all other industrial 
activity, is money-making work, therefore engineers do not need 
technical education of the best kind that can be given to them. 

J do not share the belief that German technical training is of the 
best possible sort. In certain respects, however, their college work 
follows a system greatly in advance of ours. 

Will you kindly allow me to state once more two of the chief 
matters in which I find our commonly practised English idea of 
technical education is wrong? I have done so times out of number 
already ; but one cries in the wilderness a great many times before 
one is listened to, 

First, in the lower grades school managers think that teaching 
elementary mathematics, physics, and chemistry is technical 
education. Study of these sciences is necessary, but they are not 
technical ; real technology lies wholly outside, or on the top of 
them. Similarly in the higher grades what is called the applica- 
tion of mathematics, physics, &c., to engineering, made by men 
who may know these sciences but do not know engineering, is 
thought to constitute technical engineering education. If made 
by men with a proper familiarity with engineering this is a 
necessary part, but it is surely not the whole; it is not engineering 
itself, which depends on many other things than these, and which 
has its own individual existence, irrespective of these sciences, 

Secondly, the existing technical education not only neglects to 
teach anytbing about costs and profits, the methods of ascertain- 
ing these, and the means of reducing the proportion of the one 
to the other ; beyond this it actually and positively discourages 
interest in these, the highest and most difficult of engineering 
scientific problems, and tends towards a fostering of contempt for 
such questions as unworthy the consideration of highly educated 
men. RosertT H, SMITH, 

Dundee, July 27th. 

[We are entirely at a loss to understand how Professor Smith 
has arrived at the conclusion that THE ENGINEER officially preaches 
‘*the doctrine that no college or school technical training is 
desirable or useful.” Nothing is further from our intention. 
What we have said is, put our present schools and colleges in order 
before more are built, and do not be carried away by the idea 
that only by greatly increasing technical education shall we greatly 
increase our trade.—Eb. THE E.] 


Str,—Will Professor Smith kindly explain why it is that 
Germany, notwithstanding technical education, is compelled to 
use Protection and bounties to enable her manufacturers to live, 
while Great Britain, lacking technical education, gets on very well 
without Protection or bounties? The question possesses a very 
special interest just now, and it seems possible that Professor 
Smith, with his intimate knowledge of Germany, can supply the 
answer. M. Manon. 

Leeds, July 25th. 


THE PROPULSION OF WARSHIPS. 


Si1r,—Please permit a reply to Mr. Quick. Following his letter: 
—I think that, judged by later lights, the Iris propeller experi- 
ments may bear a different interpretation to the usually accepted 
one. He is certainly in error in saying that propeller improve- 
ments have not been in mind ; ‘‘ re-serewing” has been very much 
thought of, as witness the discarding of cast iron for manganese 
bronze, with lessened coal bills; then there are the unpublished 
experiments of many shipbuilders, the published ex ents of 
our Boiler Committee, various papers before scientific societies, 
notably that of Mr. Sydney Barnaby, who first called attention to 
cavitation. 

A ‘fixed idea” now is that fancy pitches and pee forms are 
not desirable, one objection being the difficulty of moulding them. 





As Mr. Quick has not been fortunate in getting his ideas tried, 
perhaps he will favour your readers by stating the actual dimen. 
sions he would adopt in propellers for the Drake class, remembering 
that they are in-running propellers, which are reg ed by some ag 

iving less speed, giving us the diamet propellers and of 
Foeses, the number ‘and pitch of the blades, the blade area, the 
material of blades and thickness at roct. This would be interesting 
for discussion, ; 

The propeller experiments by the Boiler Committee will bo cf 
great value when the dimensions of the propellers used are 
published for them ; as they are all Clg Lye mera knowledge 
towards dimensions giving cavitation will acquired. Possib} 
harking back and re-modifying the propellers of both the Hyacin 
and Minerva will give them each an extra knot of sea speed, for Mr, 
Quick is not alone in believing that 25 knots in the Drake class, 24 
knots in the Monmouth class, and higher speeds in other ships are 
attainable. But it should always be remembered that in discus. 
sing warships, their boile:s or their propellers, the dates of their 
inception should be borne in mind, and withal in these days of 
inquests, fiscal and technical, it is just as well to be assured that 
the corpse is quite dead—this with reference to questions as to 
whether alterations are always a. 

I append a form which is intended to prove my assertion that all 
the Boiler Committee's propellers are cavitating ones. 

July 23rd. W. J. iH. 

Hyacinth, 





Minerva, 





With original propeller. a With original propeller. 


PIG Revs. 
Speed, | * | 
| weet. | 


17-52 | 882-19 | 
19-60 | 391-58 | 
20-84 | 405-90 


Revs. 
per 
min. 
111-6 4,919 
127-9 8,216 
187-6 9,902 


Revs. 
per 
| min. | 
548-92 | 110-7 2,146 
562-98 | 162-7 7,678 
544-33 | 176-0 10,447 


Spevl, Revs. 
kuvts. 


LBP. 


Original propeller razee 1. Original propeller. 
4,889 
7,323 


8,394 


519-23 
533-60 
554-84 


17-67 | 427-84 | 126 


| 

| 15.96 | 421-05 | 112 
| 18-28 | 429-98 | 181 
} } 


| 


With propeller A. Original propeller. 
110 

126 | 
132 | 


4,408 
6,885 
8,246 


414-05 
421-40 
424-66 


188 | 15-94 
160 


175 


18-08 
18-70 








Original propeller. 


4,924 


With propel'er B, 
15-88 | 547-86 
17-99 | 558-64 
19-40 559-79 


110 | 
126 
133 


4,590 
7,142 
8,449 


412-24 | 
423-80 
430-19 


145 
166 
181 





7 583 
10,809 











With propeller C. 





Original propeller. 


j | 
16-49 | 558-06 | 152 | 5 7 
18-22 | 568-12] 171 8,079 
19-44 | 570-99 | 185 | 10,510 


112 
127 
182 


| 16-24 | 414-17 | 
18-17 | 419-38 
18-59 | 426-04 





With propeller D. Original propeller, 





110 
127 
132 


414-05 
424-28 
429-39 


5.589 
7,819 
10,129 


15-94 
17-96 
18-53 


146 
163 
175 


523-92 
556-18 
543-48 


16-72 
18-24 
19-32 

With propeller E. Original propeller. 


| 510-95 | 140 


5,200 16-08 
528-63 | 160 7,756 | 18-12 
7 | 588-79 | 175 10,618 | 18-59 


17-55 | 521-18 | 152-65 7,014 17-72 


415-47 | 111 
420-53 | 197 
429-26 | 138 
414-46 | 122-3 


7,095 
8,319 
7,080 





THE DESIGN OF BLOWING ENGINES. 

Sir,—Jn reference to the 3000 horse-power quarter-crank 
blowing engines, illustrated and described in your issue of 
July 24th, there are some points which will hardly pass without 
remark, 

It is stated that the normal speed of these engines is 50 revolu- 
tions per minute, but that they can be run, if required, at 80 
revolutions, and with a maximum pressure of 301b. on the square 
inch. The volame of free air delivered at the normal speed of 50 
revolutions per minute is given at 20,000 cubic feet per minute. 

Now, 20,000 cubic feet at 301b. pressure is equivalent, roughly, 
to 1500 horse-power in the blowing cylinders. hen running at a 
speed of 80 revolutions per minute, the volume would be, say, 
39,000 cubic feet of free air per minute. 

Taking the pressure of the delivered air at 301b., as before, then 
the power required to be delivered to the blowing cylinders would 
be, say, 2400 horse-power, or 60 per cent. above normal. 

The weight of the set of engines illustrated is given at 400 tons, 
which at, say, £30 per ton, would mean £12,000, which may be a 
fair price for an engine of 3000 horse-power, but the engines are 
said to be capable of delivering the blast at 30 lb. pressure per 
square inch. This involves further consideration, for there are 
few furnaces working above, say, 151lb. pressure, so that the rated 
power of the engine would require reducing by one-half, bringing 
the price up to £8 per horse-power. 

Still further, if the engines are to deliver the blast at 15 lb., the 
volume should be in the neighbourhood of 53,000 cubic feet, 
instead of 32,000 cubic feet, according to usual blast furnace 
practice. Fora single furnace, or, say, two furnaces, supplied 
with a volume of blast of 32,000 cubic feet, the consumption of 
coke would be probably not more than 275 tons in twenty-four 
hours, and the pressure of blast to meet these requirements 
would not be above about 9 1b. per square inch, or, let us say,10 lb. 
This reduces the horse-power of the engine to one-third of that 
given above, so that no one could say that the margin of power 
allowed is not liberal, while the price per ton on the basis 
mentioned comes out at about £24 per borse-power, which anyone 
will allow is an attractive price to engine builders. : 

The above considerations are based on the reported working 
results of American blast furnaces, and will provide material for 
consideration to those ironmasters who are proposing to apply such 
a pressure as 301b. per square inch to their furnaces, as well as 
those engine builders who contemplate competing in the manufac- 
ture of blast furnace gas-driven blowing engines to ~— steam. 

July 28th. —_—— 1G IRON. 

TANK ENGINES FOR EXPRESS TRAINS, A 

S1r,—After reading your article on the Liverpool railway acci- 
dent, may { suggest that the type of locomotive employed was— 
anyhow, in part—responsible for this catastrophe! After carefully 
watching tank engines of the principal railway companies in this 
country running at high speeds, I have noticed that the ‘‘ double- 
enders,” whether they have a radial axle each end or, as in the case 
of some fine examples on the Great Eastern Railway, side lay for 
both axles, swing from right to left far more dangerously than 
any other type of tank engine. : 

is swinging is so bad that, on some lines who favour these 
engines, the drivers, when descending a grade at a high speed, 
dare not ‘‘drift”; they have to apply the brakes slightly and 
steamall the way down. With this knowledge, it seems to me that 
running at a speed of about 60 miles per hour on a fairly sharp S 
curve is courting disaster, and to me it is nothing short of a 
miracle that there has been no similar — previously. 

. HOLLINGSWORTH. 


6, North Lodge-terrace, Darlington, July 26th, 





Juty 31, 1903 





THE ENGINEER 


125 














ON THE PRESERVATION OF INSTRUMENTS 
AND MACHINERY IN BENGAL.* 
By PavL BRUHL, 
(Continued from page 102). 


We finally arrive at the crowning piece of animal creation, man ; 
man especially in the guise of a coolie, a bearer, a mistry, an over- 
seer. ‘The two things one has constantly to contend with when in 
charge of a laboratory or an engine-house are dust and grit in the 
dry seasons and dampness during the rains ; and it is here where 
the laboratory bearer and the engine-house coolie-attendant come 
in, Unfortunately, most.natives of this of the world have no 
eyes tor dust and cobwebs, A sixteenth of an inch of dust on 
every article of furniture or apparatus, and a splendid array of 
“hangings,” the products of the ceaseless activity of our friend the 
spider, leave the average native in an absolutely happy frame of 
mind. Personally, I have spent age an appreciable part of my 
life in the exploration for cobwebs, and in drawing my fingers 
across the dust accumulated on laboratory furniture and apparatus. 
Of course, these operations are usually accompanied by candid 
expressions of my opinion on the subject ; but still it takes one 
years before one succeeds in training a few even of one’s bearer- 
assistants in the ways of cleanliness, and then there is every 
chance of them getting an attack of fever and clearing out to their 
“country,” as soon as they are getting into European ways of 
cleanliness and tidiness, P; 

Another peculiarity of the common Indian workman is that he 
wants to carry everything on his shoulder or on his head. Give 
him an instrument case provided with a nicely nickelled handle, 
and as sure as anything he will snub the handle and swing the box 
on his shoulder top downwards. Sense and forethought you must 
not expect of him. If you meet a low-caste Indian who has sense 
of his own, thank all the Indian Pantheon for it and consider him 
your brother, But you must remember every detail for him. ‘I 
have forgotten it” seems to his mind an all-sufficient excuse for 
any sin of omission. I may be permitted to suggest here a subject 
for a paper which would be very interesting to many of us—a 

per on ‘‘The Indian Workman, his Idiosyncrasies and his 
Management.” Having had to refer to dust and dirt, I do not 
think that people out here are always as careful as they might be 
in protecting their machinery from the deteriorating influence of 
grit and dust. One sometimes notices even in Europe-bred 
Europeans a tendency to fall in with the views and habits of the 
natives, Of course, cs regards dust it matters little where a 
carpenter's bench or a blacksmith’s forge is placed ; an open shed 
with a dust-generating mud floor is about as good as anything for 
ordinary work. But it does make a difference whether first-class 
machinery, especially dynamo-electric machinery, but also finer 
lathes and milling machines, are plumped down ona gritty mud 
floor or in a cobwebby, dark, damp corner, or whether the machines 
are p'aced in a well-lighted machine-room provided with a proper 
brick-on-edge or patent stone floor. It is truea ‘‘ pakka ” floor 
costs money; but the ruining of gcod machinery by grit is not 
exactly a cheap operation either. There is another superstition 
alive in the minds of some people, and that is, that a dark corner 
is necessarily a cool corner. This is by no means the case ; 85 deg. 
Fah. in a dark, damp room is often less bearable than 95 deg. 
Fab. in a well-aired, well-lighted room. It is quite true that the 
Indian coolie is accustomed to dirty surroundings, and although 
hardly thriviog on dust and dirt, the coolie feels quite happy in it. 
But even he is not accustomed to life in dark, confined rooms. A 
great part of the Indian’s life is really spent in the open air and 
in sunlight, and he will do his work all the better and the more 
cheerfu ly 1f you give him plenty of air and light in your work- 
shops. Probably the best position in Bengal for an engine and 
machine room is to have its length in a north-south direction. It 
should: have wane venetianed doors in the south and north walls, 
aa walls on the east and west sides, and in these walls a row of 
arge round or square windows bigher up near the ceilings. This 
arrangement provides a good through draught and plenty of light. 
In this connection I may allude tothe subject of paint and varnish. 
Of course, anything gaudy looks unworkmanlike. Sober tints, 
like chocolate brown or olive green, suit an engine-room best ; but 
it pays well to spend some trouble and money on one’s engine 
room. Just place the same native in charge of two precisely 
similar machines as far as the finish of the working parts is 
concerned, but leave one in the rough state and paint the other, 
so that the latter presents a pleasing appearance, and then watch 
how the coolie attendant treats the two machines. He will treat 
them exactly according to their looks. Finally, let me say a few 
words about our friend the mistry. A good mistry is an estimable 
and very useful member of society, trustworthy on the whole, 
although requiring the guidance of a superior to prevent his 
energies from flagging and his activity from being directed into 
wrong channels. As long as he moves along well-trodden paths he 
is safe. He becomes dangerous only when he begins to theorise, 
when he acts on self-conceived hypotheses, when he follows out 
new lines of thought. Let me conclude my lecture by relating one 
or two incidents. 

You will remember that the original Brush lamp had a cut-out 
arrangement which included a hinged soft iron armature. If I am 
not mistaken, it was precisely this cut-out which made the good 
old Brush lamp a commercial success, An intelligent mistry once 
had charge of about a dozen of these lamps, and he evidently had 
been puzzling his brain over this cut-out arrangement. The out- 
come of his investigations was that the cut-out served no useful 
purpose whatever, and the uselessness of the arrangement grated 
on his sense of the fitness of things, Nature causes the gradual 
disappearance of parts which fulfil no useful purpose. The mistry 
went further, He-wrenched off the cut-out arrangement in all the 
twelve lamps. It did him no harm, but he did not see the good of 
it. Worse was the fate of a Lord Kelvin’s electrostatic voltmeter. 
The native mistry in charge of a certain installation had, guided by 
some unaccountable theory of his own, came to the conclusion that 
the connections at the back of the switchboard—they had been 
made under the personal supervision of a European electrical 
engineer—were wrong. So he altered the connections, and in 
doing so he disconnected a pilot wire which was connected up to 
one terminal of the voltmeter. Of course, the voltmeter ceased to 
indicate, and the mistry jumped to the conclusion that the volt- 
meter had gone wrong. So he opened it out, and in doing so, 
broke the suspension. But he was quite up to the occasion, and 
replaced the elastic strip by a bunch of No. 40 copper wire 
abstracted from a flexible. You may imagine the result. But all 
this is good-natured mischief. The moral status of the man plays 
no partinit. It is different with the manufacturer at home who 
thinks that anything is good enough for India. It is a different 
matter with the native who puts a nut between the armature and 
the pole piece of a dynamo to get another native, whose place he 
covets, into trouble. There is no absolute protection against this 
latter kind of evil influences, 


DIscussIon, 


Mr, ©. T, Williams observed that the paraffin wax used in the 
manufacture of instruments at home appears to be softer than that 
imported into India for use in the country. This is specially pre- 
pared to resist high temperatures, and, as a rule, no difficulty is 
experienced with regard to this wax oozing out of instruments, 
although this was sometimes the case with English-made instru- 
ments, It had been found possible to harden wax by melting up 
resin with it, For preventing rust this speaker found that Ran- 
goon oil—the imported, not the local article—was excellent, and 
that a satisfactory way of cos bright steel parts of instruments 
in damp climates was to wrap them in paper soaked in Rangoon 
oil. The Indian Telegraph Department had not hitherto manu- 
factured resistance coils with manganin wire, but this was about to 


* Read before the Calcutta Section of the Institution of Electrical 
nginocers on March 27th, 1908, 





be tried. He was interested in learning that this metal was, in a 
slight degree, liable to rust, but as the wire would be double silk 
covered and soaked in paraffin, there would be no reason to appre- 
hend that it would be in any way injured. This speaker drew 
attention to the very bad work put inside induction coils by some 
makers at home. It was no uncommon thing to find a coil fail 
owing to soldered joints being corroded through, this being due 
to the fact that resin has not been used for a flux. The con- 
nection to the condenser was also very faulty. This sometimes 
consisted of a piece of wire F mag es on the tinfoil, and kept in 
a by a piece of board. e board warps and the connection 
ails, He asked for further information as to the preservation 
of lenses, and stated that he found what is known as cheese 
cloth to be very useful for cleaning them. The great enemies of 
india-rubber he found to be light and dry heat. Rubber appeared 
to keep well in dark, damp places. He had noticed that recently 
makers had discontinued polishing ebonite on instruments, and this 
had certainly improved the surface insulation. He had tried 
using unpolished ebonite on an electroscope, which was required 
to retain its charge for a long period, and found that it would do 
so for as long as twenty-four hours instead of a very short time 
when polished ebonite was used. There was, however, nothing 
new in the idea, as it had been used by Professor Ayrton years 
ago. 
Father Lafont stated that in his opinion aluminium is a most 
unsatisfactory metal fer use in India, owing to its rapid oxidation, 
and that he would never use it for any instrument whatever. 
Incidentally, also, he considers nickelling to be better than 
silvering. 

Mr. Eustace: When I first heard that Professor Briihl was to 
read a paper on the preservation of instruments and machinery in 
Bengal, I was naturally very much interested, as, owing to my 
position in Calcutta, I have a great many instruments and machines 
under my charge, and one of the bardest problems I have to solve 
is how to preserve them. I am somewhat disappointed in the 
learned Professor’s paper, as he has confined himself very much to 
instruments, and although it is true that he has demonstrated 
some reliable methods of preserving them, has left out what would 
have been of great interest to us engineers, the preservation of 
batteries and dynamos, without which the use of instruments 
would not be of much value. In our two electric supply stations 
we have eighteen dynamos, and I might almost say a countless 
number of instruments, all of which require the test care in 
their preservation, or I might say, their extension of life, as I 
find that however much care is exercised they all have a tendency 
todie. It issome c»mfort to learn that, with all the excellent 
appliances at the Professor’s disposal, yet he finds difficulty in pre- 
serving his instruments. The conditions that prevail in a hot, 
moist climate, are such that it appears almost impossible to make 
the mind of a European manufacturer, dwelling in cooler climes, 
understand. I well remember at one time writing to a manufac- 
turer, and giving him some ideas that would be useful to him, in 
designing machinery for usein thiscountry. Instead of gratefully 
tendering his thanks, he quietly recent § me that as he had been 
designing machines from the time I was still in petticoats, or a 
suggestion to that effect, I could not teach him anything ; sc the 
matter ended, or will end some day, probably to the confusion of 
us both, as I am still using the plant. I think, however, that 
our cousins across the Atlantic are more open to receive new ideas, 
and to adapt themselves thereto. The Professor finds, and I think 
so many of us do also, that his goods are damaged before they 
reach him, and he cites the illiterate coolie as one of the chief 
causes of the destruction. While sympathising with my unfortunate 
Aryan brother in his want of knowledge of German—a misfortune 
which, I regret to say, I share with him—yet I do not think that 
he is any more to blame than the more enlightened gentleman 
who despatches the goods. In this respect I am at one with the 
Professor, and Clarke Fisher, but I do not suppose that it is always 
possible to so design a sensitive instrument, and despatch it, how- 
ever carefully packed in its working state, so that it could be sent 
by rail in the United States. Manufacturers, however, seem to think 
differently, and instead of taking a delicate instrument as much as 
possible to pieces, and packing the pieces separately, theyseem to 
consider it sufficient to stuff the moving parts up with silver paper, 
and pack theinstrumentsinstraw ; and inthelatter propensitysome 
seem to be incorrigible. The Professor cites the trip from Aden to 
Bombay as being the most injurious to machinery ; this may be 
the case, but personally I should have thought that the real 
sinner was the Red Sea. I have never had the misfortune to go 
through the Red Sea when it may be termed ‘‘ red hot,” but from all 
accounts I see no reason why goods should not be affected in some 
way similar to the passengers. I admit, however, that in one 
direction it is very difficult properly to preserve instruments on 
the voyage out. The consumers’ meters sent out for the Calcutta 
Electric Supply Corporation, although excellently packed in 
hermetically-sealed cases, as often as not arrive with pinions and 

ear wheels covered with rust. I would suggest that in a case 
fike this, where the rust must be due to sweating inside the case, 
all the cases should be well dried with unslaked lime before 
receiving their contents and being sealed up. In the other 
direction, however, that of mechanical injury due to bad packing 
—and here I think the Professor has had some bitter experiences, 
although I am glad to hear that they have not been so frequent of 
late years—I think, lies one of the chief causes of complaint. 
The probabilities are that the actual man who does the packing 
bas just about the same amount of conscience as a coolie. The 
Professor is fortunate enough to get the goods ked in wood 
shavings, but I presume that the cost of these is far greater than 
straw, hence the adoption of the latter, in spite of the fact that all 
bright parts packed in straw arrive ina thoroughly rusty state, and 
also of repeated warnings not todo so. The Professor gives us a 
very interesting description of the best way of packing mercurial 
air pumps. I wish he could suggest some equally effective way of 
packing different kinds of electrical plant. In another place 
mention is made of the crowning piece of animal creation, man— 
especially in the guise of a coolie, bearer, mistry, or overseer. 
[t is often hopeless to thoroughly instil into the minds of any of 
these classes the rudiments of preserving their instruments clean, 
but beside this I find that they are often of such an inquisitive 
turn of mind—perhaps a g trait, if properly directed—as to 
lead them to practically destroy the plant under their charge. As 
an instance of the difficulties in this connection, I may tell you 
that I have a European foreman under me, who has lived a great 
many years in this country without ever having beenhome. He isa 
German by birth, but-has forgotten his native e, and has 
not yet learned English, much less Hindustani or Bengali. Perhaps 
this accounts for his cccasional want of thought, as he must have 
some difficulty in thinking at all, being master of no language. 
Well, this well-meaning and hard-working man was one day attend- 
ing to a fault on the underground mains, and after he had repaired 
the broken cable, he pushed a pin through the insulation to see 
whether the current had again been turned on. Happily, a 
representative of the cable company was present and explained 
the iniquity to the experimenting foreman. Needless to say, he 
has not repeated the experiment. The mistry is a good man at 
one job, and generally when thoroughly trained can be relied upon. 
Excellent men can be found to do such delicate work as repairing 
instruments, and although they are not very fast, they do the 
work well. I do not remember any case of a dynamo being burnt 
out from heat pure and simple without some other cause at the 
back of it. The springs on some of the meters recently ny pons 
have been gilded, and this I find fairly oe + h I have 

ly. 


had much trouble with ordinary springs previous: ave had 
cases where a resistance of anin steel, after withstanding heat 
for a certain length of time, had disintegrated, so that it crumbled 


in the hand. There is no question as to what is the fundamental 
difficulty in preserving instrument and machinery in Calcutta ; it is 
the climate, which has often the same affect on men. Temperature 
is often a great trouble, and during the hot weather I have known 
the temperature on the station switchboard to be as high as 





112 deg. Fah., and this with an atmospheric humidity of over 90. 
As far as dynamo machinery is concerned, it is a very advisable 
thing to have all the windings well baked before put into use. I 
have done this lately with the fan armatures, and the result has 
been very beneficial. There is another way of, if not exactly pre- 
serving instruments, at least of being in a position to make use of 
them, and that is, a quantity of spare parts always 
rae ag eS a erm te eee that we shall have to 

to ‘essor for a on the ition of parts 
for instruments and prin a in — Tr 

Mr. Simpson began by expressing to Professor Briihl the 

titude of everyone concerned with the use and maintenance of 
instruments in this country. He had found that nothing keeps 
an instrument in such good order as constant daily use. He had 
in use a bridge and galvanometer for over thirty years, and though 
it had naturally deteriorated in appearance, its work was as good 
to-day as when erected. He would like to add a word as regards 
telegraph and telephone instruments. In these instruments it is 
impracticable to avoid the use of wood, but all woodwork must be 
dovetailed or screwed together, and no reliance whatever can be 
placed on glue. Also the instrument must be so designed that its 
proper working is quite independent of any warping or shrinking 
of the wood which may occur. He stated that they had in the 
Telegraph Department used German silver wire for their resistances 
and found it last very well. They were, however, now experi- 
menting with some of the other materials on the market. As 
regards the maintenance of batteries, though he was unable from 
insufficient experience to speak with any certainty, still he believed 
that accumulator cells deteriorate more rapidly in India than in 
more temperate climates, and he suggested this might be due to 
the increased chemical action caused by the prevailing high 
temperature, 

r. he pe after thanking Professor Briihl for his paper, 
proceeded to discuss the question of packing. He remarked that 
the condition of cases on receipt depended very largely on the time 
of the year when they came through the Red Sea. The manu- 
facturers insist on using straw to a large extent, and in hot 
weather it invariably rots and causes damage. He got a case 
where a few straws fell and adhered to a greased shaft, and when 
opened in Calcutta the rust had eaten into the steel. He quoted 
a case of a large engine packed in England for transit to Calcutta, 
which was fixed into the packing case by wedges driven in between 
the cylinder lagging and the case, with the result that considerable 
damage was done. The speaker believed American packing 
to be the best, and suggested that this might be due to the 
extremely rough handling which cases received in America, as 
pointed out in the paper. He stated that nearly all the ordinary 
types of instruments rapidly deteriorate when kept in Calcutta, so 
that after a short time it was not unusual to find inaccuracy 
amounting to five, ten, or even twenty per cent. In ore casea 
potentiometer was sent out to him packed in such a way that 
when opened up it fell to pieces, and yet when it was returned 
to the manufacturers packed in exactly the same way they 
complained ! 

Mr. Laszlo, being invited to speak, made some suggestions as to 
the best method of preventing white ants getting into the places 
where instruments and books are kept, and said that he had 
found castor oil much the best for putting into the insulators on 
which almirahs usually stand in India. These adjustable cast iron 
insulators are Messrs. Cox and Co.’s patent, and last with one 
filling of oil about one year. 

Mr. Shields: I am glad to see attention drawn in Professor 
Briihl’s paper to the indifferent way in which instruments sent 
out from home are sometimes packed. The matter is of great 
importance to us in India, and I hope manufacturers at home will 
take note of the author's remarks. I fully agree with him that 
‘‘every care” is not always taken in packing, and have on a 
number of occasi’ ns noticed damage done which was due to nothing 
else but want of forethought in packing. I remember on one 
occasion some delicate instruments being sent out by a firm in 
Paris. They had been most carefully enclosed in a tin-lined case, 
but the packing consisted of straw which had not been dried. 
The instruments were in consequence subjected on the way out to 
a vapour bath for several weeks, and all the iron parts were one 
mass of rust. Manufacturers at home are very fond of glueing 
parts of instrument cases together. This is fatal for use in this 
country ; the glue invariably gives way sooner or later, usually 
sooner. The paraffin running out of coils of wire sometimes gives 
a good deal of trouble. A resistance box was sent to me for test 
some little time ago. The paraffin had run out of the coils, the 
damp got in, and in consequence the resistance box had an electro- 
motive force of its own. Adding resin to the paraffin makes it 
harder, but it is not so clean. 

Mr. Williamson remarked that the best way of keeping cases the 
right side up during transit was to fix battens underneath them, 
which would lend themselves to the shifting of the case on rollers, 
and which would show better than any label how the case was 
intended to be placed. In the case of instruments he suggested 
that it might be possible to avoid damage due to moisture during 
transit by enclosing a small quantity of calcium chloride in a 
special cover inside the box, as is done by manufacturers of 
sensitive photograph papers, &c. The problem which was exercising 
him at the present time was the best method of keeping a very 
large number of spare parts, such as tramway motor armatures. 

Mr. Pook: In my opinion the part of the paper in which 
Professor Briihl deals with the sins of the home manufacturers in 
their packing department is the most important point, and it is 
one which it seems hopeless to attempt to draw home people’s 
attention to, and if Mr. Briihl’s paper evokes a discussion on this 
point only, it will possibly reach their ears in the form of a 
combined wail. The Home Institution appoints committees for 
the purpose of considering all sorts of matters of interest to manu- 
facturers, and I am sure if they would appoint me on the science of 
packing for export they would be not only doing the home people 
a good turn, but would assist users and consumers living abroad a 
great deal in a way which ought in some way recompense us for 
our late increase in annual subscription and curtailment of our 
free literature. Packing is a lottery, and sometimes by good luck 
China goods arrive in good condition, but my experience of 
importing switches, fuses, and other China goods is that they are 
specially packed to pound each other to atoms. 25 per cent. 
of damages is an excellent percentage, and 40 per cent. is more 
often the rule. Tin cases are usually excellently made and water- 
tight, but the result is disastrous if delicate instruments are 
packed in them with damp straw or shavings. Nails are ofter 
driven through the zinc when fixing the lids, and the case is sure 
to get wet and have the damaged side exposed to the water. My 
experience is that goods purchased from a small firm are almost sure 
Pe badly packed, and any saving in first cost will be more than 
made up for by loss of goods and temper. An extra jin. or jin. in 
the thickness of cases makes a lot of difference to their capability 
of being stove in, so does the quality of the wood used, and neither 
of these make very much difference on packing charges or 


carriage. 
ies (To be continued.) 








NorTH-EasTERN ELECTRIFICATION.—In our last issue, Fig. 3, on 
page 88, was inadvertently described as ‘Third Rail Insulator.” 
It should have been ‘‘ Third rail feeder terminal.” 

INDEX OF THE TECHNICAL Press.—A useful index of current 
periodical literature is now being —— monthly by the 
Association de la Press Technique, of 20, Rue de la Chancellerie, 
Bruxelles. All the principal engineering _— are consulted, 
and the more important articles are included in the index. The 
Dewey classification is employed, and as only one side of the paper 
is used, slips can be cut out for pasting on cards. In view of the 

reat quantity of technical literature that is now published, an 
index of this kind is likely to prove very valuable. 
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CRANES FOR LONDON BRIDGE. 


Ovr readers will remember that in our issues of December 
5th and 19th and January 23rd last we described at some 
length the work which is being carried out in connection 
with the widening of London Bridge. A temporary girder 
footbridge has been erected on either side of the bridge. 
These serve the double purpose of providing a way for pedes- 
trians and of affording a means of constructing a railway for 
the cranes used in the work of widening. The accompanying 
illustration shows the cranes and the method adopted by the 
contractors in carrying out the work. The absence of storage 
space for the materials removed and for those required in the 
reconstruction necessitated the use of barges. So as to lower 
into these the material removed from the bridge and to lift 
from them the new stones, four electric cranes have been 
installed, two on either side, so that the work can proceed 
continuously on both sides and from both ends, or from any 
point in the length of the bridge. These cranes are carried 
on platforms supported on the top booms of the temporary 
bridges and over the temporary footways, as already 
explained. In theillustration a'stone cantilever is to be seen 
being hoisted into place. The cranes are also used for lifting 
the other blocks required, together with the paving and other 
materials used in the building. We are informed that they 
do their work so expeditiously and well that the lack of 
storage space on the bridge itself is hardly felt. 

The cranes are designed to lift a maximum of three tons— 
the weight of the heaviest block employed—at a speed of 75ft. 
per minute. The radius of the jibs can be altered from 12ft. 
to 18ft. They are also fitted with power travelling arrange- 
ments, Thecranes themselves, which possess sufficient stability 
not to require clipping to the rail when doing their heaviest 
Jaty, are of the single-motor type, the motor being fixed on the 
counterweight box, which forms the driver’s platform behind 
the crane gear. They are fitted with tramway type con- 
trollers and resistances. The load is lifted on single part 
steel wire rope, and the barrel is machine grooved to receive 
it. The method of lowering employed is to draw the barrel 
spur pinion out of gear and to lower on the brake, which 
is of the strap type keyed to the barrel shaft and operated 
by a foot lever. Slewing is effected through reversible 
friction cones, so that the cranes may be slewed in 
either direction without stopping or reversing the motor. 
The travelling is brought about by a clutch and gearing, both 
axles being driven. Derricking is effected through a clutch 
and worm gear, and the jib is sustained by steel wire ropes 
which are coiled on a grooved steel drum. The necessary 
current is collected by shoes from copper conductors laid 
between the rails. It is conveyed to the motor through rub- 
bing contacts on the centre pin. 

These cranes were built by Jessop and Appleby Brothers 
Limited, Leicester and London. 








BIRMINGHAM ASSOCIATION OF STUDENTS OF 
THE INSTITUTION OF CIVIL ENGINEERS. 


Tue second technical excursion of the Birmingbam Association 
of Students of the Institution of Civil Engineers to the Continent 
took place between July 17th and 24th. At the commencement of 
the tour the Association was received by M. Defourney, Chif 
State Engineer, President of the Belgian Society of Engineers, and 
by the committee of that society. In introducing the Birmingham 
Association, the senior honorary secretary, Mr. J. E. Wilkes, 
remarked that they had arranged many technical excursions, from 
which they had derived great benefit, but none would, perhaps, 
prove of greater interest than the one they were then about to 
enjoy, for Belgium, with her great works, commercial development 
now being carried out, both marine, canal, and railway, with her 
huge industrial establishments, and with her schools for engineer- 
ing, could not fail to be of intense interest to students of engineering 
from the Birmingham district, In the name of his Association he 
had to thank the Belgian engineers for their generosity in giving 
permission to see so many works, 

In reply, M. Defourney said he was delighted to welcome the 
Birmingham students, whose enterprise, unbiassed desire to learn, 
and keenness in devoting their holidays to study, he greatly 
admired. Their example, he said, might well be followed by 
engineering students of his own nationality. 

Antwerp was the first town to be visited, and here were seen the 
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docks, with their interesting swing and bascule bridges and huge 
isolated petroleum tanks ; and the magnificent new Central Rail- 
way Station now being built from the design of Censerie. The 
roof of the station is supported by steel arched ribs, strikingly 
designed to the stress diagram, and abutting with a very small 
rocking joint on to a steel block on concrete foundation. 

To facilitate the inspection of the Brussels Ship Canal and dock 
works, M. De Schryver, the chief engineer, kindly placed a launch 
at the disposal of the party and personally explained the works, 
which consist of the widening of and deepening of the old canal, 
constructed in the sixteenth century, between Brussels and Rupel 
on the Scheldt, and the construction at Brussels of a long quay 
and dock for seagoing boats, with dry docks and a basin for inland 
barge traffic. A huge amount of railway accommodation and dock 
shedding is being laid down, and the King of the Belgians has 
taken advantage of the opportunity afforded by street alterations, 
necessitated by these works, to construct fine new boulevards ia 
the neighbourhood of his palace at Laeken. 

One of the most interesting visits was to the new harbour works 
at Heyst, which it is easy to see will soon be one of the most im- 
portant ports on the Continent, and where a new town is to be laid 
out ; itis hoped that most of the manufactures of the West of 
Germany, Switzerland, the Fast of France, and Belgium will be 
exported through Heyst; the Coiscan system of quay wall con- 
struction has been adopted, in which hollow concrete blocks, some- 
times of a length of 25 m., are first floated over their resting place, 
filled solid with concrete, and then lowered to the instructions of 
the divers. 

A day was devoted to the industrial district of Litge, where the 
vast establishments of the Société John Cockerill were inspected 
under the direction of M. Maurer. These works, in which some 
12,000 men are employed, are now divided into no less than 
eighteen departments, from coal and iron mining, to the manu- 
facturing of all kinds of boats, machinery, and quick-firing guns ; 
whilst in Litge the engineering portions of the University were 
briefly visited. 

An interesting engineering wo:ks, that of M. H. Bollinckx, in 
Brussels, was visited. M. Bollinckx makes a speciality of high- 
class steam engines, several of which have been supplied to 
customers in England. In addition to being thoroughly well 
equipped and organised, the works strike one as being remark- 
ably clean, light, and well ventilated mechanically ; they are pro- 
vided with excellent baths and lavatcries. 

A huge basin for the fishing fleet at Ostend was seen in course of 
construction, and advantage was taken of the passing through 
Dover on the return journey tu look over the new Admiralty 
harbour works now being carried out there, from the designs of 
Messrs. Coode, Son and Matthews, by Messrs. Pearson and Sons, 
the contractors, Here divers were seen superintending the laying 
of the huge concrete blocks in the foundations, and the splendid 
work and up-to-date plant of the contractors were much admired. 
The superintending engineer, Mr. Wilson, very kindly explained 
the works and afterwards entertained the party to luncheon at the 
Grand Hotel. 

Before leaving Belgium, Mr. H. Ashton- Hill thanked the senior 
honorary secretary of the Association, Mr. J. E. Wilkes, for the 
way he bad arranged the excursion, and presented him, on behalf 
of the members, with pleasing souvenirs of the occasion. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BUSINESS is quiet, and the outlook is less encouraging. There 

was a quiet tone on Change in Birmingham to-day—Thursday. 

The galvanised ironmakers are those who are best situated, and 

these quoted £11 5s. f.o.b., Liverpool. German steel bars were 

offered at £4 83. to £4 103, which is from 2s. 6d. to 5s. below 

English prices for material of about similar quality. Hoop iron is 

£6 17s. 6d. to £6. Steel for structural purposes and for use by 

rolling stock makers was in good request. Plates were quoted 
£6 to £7; girders, £5 15s. to £6 5s.; and angles, £5 10s. to £6 7s. 6d. 

The demand for pig iron is less pronounced, and prices are weaker 

at 47s. to 48s. 6d. for Northamptons, 50s. to 51s. for Derbyshires, 

and 48s, to 48:, 6d. for Staffordshire cinder sorts. 

The engineering trades continue moderately well engaged. 
There is great activity in the motor car and motor cycle-making 
industry. Ina circular letter addressed to local members of Par- 
liament with reference to the Hon. Scott Montagu’s new Motor 
Car Bill, the hon. secretary, Mr. 8. R. Rhodes, of the Wolver- 
hampton and District Automobile Clab—which includes a good 
proportion of makers—points out that in reality safety 
lies in the distance in which a driver, in case of emergency, can 
pull up, and in such case the real measure of danger is not the 
speed of the vehicle, but the available controlling power. Tests 





recently made, continues the secretary of that club, prove that q 
car travelling at the rate of 13 miles an hour can be pulled up in 
four yards, a car travelling at the rate of 184 miles an hour can be 
yulled up in seven yards, and a car travelling at the rate of 
bo miles an hour can be pulled up in 12} yards. Experience has, he 
adds, demonstrated that restrictions as to a speed limit should be 
abolished, they being invariably ignored, and without any in jury 
being done by the motor vehicle to other users of the Sehecr or 
anyone being in danger. The club further urge that the proposed 
identification by means of numbering is objectionable, as, whether 
an offence has or has not been committed, any prejudiced porson 
may take the number of a car, the driver of which he alleges has 
committed an offence, and may lay a complaint without the know. 
ledge of the driver until ar. by him of the summons ; con. 
sequently no opportunity would be given to him to obtain evidence 
at the time and place where the offence is alleged to have been 
committed, The progress of the Bill is being watched with much 
interest in the Midlands. 

An interesting item of news in connection with tramway en. 
gineering this week is the circumstance that at a meeting of the 
Birmingham Tramways Committee, Mr. Alfred Baker has been 
appointed manager of the city tramways. Mr. Baker at present 
is manager of the London County Council Tramways, a position 
which he has held since 1899. Previous to that he was manager 
for the Nottingham Corporation, and prior to that for the tram. 
ways company which the Nottingham Corporation took over, Mr, 
Baker, who is 41 years of age, has had a wide experience in 
tramway work of all kinds, and especially in the class of work he 
is likely to meet with in Birmingham. 

With reference to the proposed improvements on the river Avon, 
an adjourned inquiry has this week been held by Mr. J. Willis 
Bund and Mr. John Amphlett, on behalf of the Worcestershire 
County Council, into the application of the Evesham Town Council 
to the last named body to restore the navigation of the Avon 
between Evesham and Cleeve Prior. The Hon. R. Coventry again 
appeared for the Evesham Town Council and Mr. F. Gibbs 
(Stratford-on-Avon) represented riparian owners and occupiers, 
who include the Marquis of Hertford. A number of objections 
were heard, one of the chief being the plea that the commercial 
traffic was not large enough to justify the expense. The report 
of Mr. Band and Mr. Amphlett is to be submitted to the County 
Council, probably at their September meeting. 

Very successful gas engineering has enabled the Gas Committee 
of the Birmingham Corporation this week mat -rially to reduce the 
price to consumers. Large consumers, including chi-fly those 
needing it for power purposes, will now be able to get their gas at 
ls. 10d. per thousand cubic feet. Manvfacturers who have gas 
engines and who need gas to actuate them are the committee's 
chief supporters. Daring the sixteen years ending March last the 
consumption of gas by the great body of consumers advanced from 
1675 million cubic feet to 2512 mi lion cubi: feet per annum, which 
is an increase of about 50 per cent.; but the consumption of the 
few large customers increased during the same period from 
1512 million cubic feet to 3329 millions, or 120 per cent , which 
proves that that class of consumers, though small in numbers, is 
the backbone of the gas undertaking. Several customers have 
already put down their own gas-producer plants, and the committee 
rightly recognise, therefore, the wisdom of meeting industrial users 
as far as possible. Other users are not forgottea in the new reduc- 
tions. The remarkable statement was made, during discussion on 
the matter at the recent quarterly meeting of the Birmingham City 
Council, that if the business of the 6 per cent. of the largest con- 
sumers—mainly for power purposes—were lost to the department, 
it would be necessary for the small consumers to pay fully 10d. 
per thousand cubic feet more than now. This appears to be a 
notable instance of the manner in which large manufacturing con- 
cerns benefit the general public. 

A sad fatal accident occurred on Monday at Netherton at the 
Half-way Gutter pit, which forms part of the Dudley Wood Colliery 
of Messrs. Noab, Hingley and Son. There was a fall of roof at a 
working place close to the bottom of a disused pit shaft, and five 
men were buried, four of them being killed and the other injured. 
An inquiry will be held. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


Mauchester.—Moderate employment still represents the position 
generally throughout the engineering trades of this district, and it 
is only in exceptional cases or in one or two special branches that 
establishments are kept more than just fairly going. A good deal 
of work is being given out amongst electrical engineers, and I am 
informed that the British Westinghouse Company have orders on 
their books for a considerable time ahead, the pressure of work, in 
fact, necessitating farther enlargements of their already extensive 
works, Locomotive builders have not been booking very much 
new work recently, but as a rule they are fairly off for orders 
for some time to come. Stationary engine builders, although for 
the most part at present tolerably well off for the last couple cf 
months, have ‘cseleed comparatively little or no new work. Boiler- 
makers remain only very indifferently engaged. Machine tool- 
makers here and there report rather more orders stirring duzing 
the last week or so, and the leading firms are for the present at 
least well engaged. 

No doubt the Leeds mecting of the Mechanical Association of 
Enginzers accounted for the absence of some of the Lancashire iron 
trade representatives at the Manchester ‘Change meeting on 
Tuesday, the attendance all through being only moderate, and 
we for the most part restricted to the narrowest possible 

imits. 

For pig iron inquiries were few, and generally limited to small 
quantities, with comparatively little doing to afford much real 
test of prices. Some brands of foundry were perhaps a trifle 
easier, Lancashire makers giving way slightly upon recent uota- 
tions, with Derbyshire brands in some instances quoted very low, 
and Lincolnshire makers, who at their usual fortnightly meeting 
on Friday decided to maintain the list basis rates that have been 
ruling recently, still underquoted in the open market by 
merchants. ‘he position with regard to Lincolnshire iron 
seems to be that makers, although booking little new 
business, are still delivering considerable quantities on account 
of old orders, and these for the present are taking away their 
output, so that they are under no immediate necessity to reduce 
prices. Delivered Manchester, No. 3 foundry Lancashire has been 
sold at about 53s, 6d. to 54s.; Derbyshire brands are quoted from 
about 53s. 6d. to 54s. and 55s. 6d., with the list basis for Lincoln- 
shire 50s. 6d., and outside sellers at 503. to 50s. 3d. net. Forge 
qualities remain without quotable change so far as Lancashire and 
Lincolnshire brands are concerned, but there are some low quota- 
tions for Yorkshire and Derbyshire brands. Delivered Warrington, 
50s, 2d. remained tke quoted price for Lancashire and Lincoln- 
shire, with Yorkshire and Derbyshire to be got from about 493. 6d. 
to 50s. net, Middlesbrough iron is about steady at late rates, 
although there is some giving way upon the maximum quotations 
of last week, and delivered by rail Manchester average prices are 
atout 54s. 10d. to 55s. 4d. net. Scotch iron remains practically 
unchanged, Eglinton delivered Manchester decks averaging 57s. 6. 
to 57s. 9d., Glengarnock 59s. 6d., and Gartsherrie about 61s. net. 

The Lancashire bar and hoop makers, who held one of their 
usual ings in Manchester on Tuesday to consider prices, still 
report only a very unsatisfactory sort of business, with fo-ges for 
the most part running short time. With the present cost of pro- 
duction prices seem to have got to the lowest point makers are 
disposed to touch, as they are already stated to be anything but 
remunerative, and the list basis rates remain for Lancashire bars 
about £6 7s. 6d. and £6 8s., up to £6 10s., North Staffordshire 
£6 10s, to £6 15s. ; with sheets about £8 to £3 2s, 6d., and hoops 
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£7 2s, 6d. to £7 7s. 6d., delivered Manchester, and 2s. 6d, less for 
hipment. 

; tn some instances nut and bolt makers report, perhaps, a trifle 
better business doing, but prices continue weak and irregular, 
special quotations having to made, or offers under list rates 
accepted, to secure new business of any moment. 

In the steel trade no material change can be recorded. Only an 
indifferent sort of inquiry is reported for hematites, with sellers in 
some instances prepared to give way a trifle upon recent quota- 
tions, 66s, 6d. to 67s. being about the full average market figures, 
although some special brands wou'd not be quoted under 67s. 6d. 
net, delivered Manchester. In billets the renewed competition of 
German makers is having its effect upon English prices, and local 
makers are being compelled to quote about £4 15s. 6d., with 
German billets obtainable from about £4 5s. to £4 7s. 64d., 
delivered in this district. Much the same unsatisfactory condition 
remains with regard to joists, English makers booking very little 
new work, whilst Belgian makers quote about 15s. per ton below 
English prices, delivered in the Manchester district. Belgian joists 
can be bought at £5 2s. 6d, to £5 5s., with English makers quoting 
about £5 17s, 6d. to £6 per ton, 

In other descriptions of manufactured steel only small orders are 
coming forward, and there is again a cutting in the price of 
common plates, which a week or so back were showing a hardening 
tendency. Delivered in the Manchester district, bars average 
£6 5s, to £6 7s. 6d., with £6 10s, quoted for small sizes. Common 
plates are quoted as low as £6 2s, 6d. up to £6 7s. 6d. and £6 10s., 
with steel boiler plates £7 to £7 2s. 6d. for boiler-making specifica- 
tions, but quoted considerably under these figures for other re- 
quirements, 

In the metal market, buying of manufactured material re- 
quired for steam and boiler “Attings, locomotive and general 
engineering requirements still goes on from hand to mouth, with 
no further quotable change in the list basis rates. Tbe principal 
manufacturers are fairly well engaged, but the orders which keep 
them going are restricted to the smallest possible quantities. 

Extreme quietness continues the report throughout the coal 
trade of this district, and three to four days per week represent 
the full average that pits are running, whilst in many cases the 
August Bank holiday will be made the occasion of a two or three 
days stoppage of the pits. Notwithstanding this restriction of the 
cutput, supplies are more than ample for requirements, and in the 
better qualities of round coal used for house-fire purposes consider- 
able stocks are accmulating. 

The lower descriptions of round coal still move off but 
indifferently for iron msking, steam, and general manufacturing 
purposes, and on sales for prompt delivery special quotations are in 
many cases made to effect clearances of surplus output, but 
collieries decline to enter into forward contracts at the current 
low rates. On the other hand, consumers seem to anticipate lower 
prices, and are hanging back from buying except from hand to 
mouth, which in most cases they can just now do on favourable 
terms as to prices, At the pit mouth for prompt sales common 
descriptions of steam and forge coals can he | tae at from 7s. 6d. 
to 8s., with ordinary quotations for the better qualities about 
8s, 6d. to 8s. 9d. The restricted production of slack checks any 
large surplus of engine fuel coming on the market, and the better 
qualities are not at all over plentiful ; but inferior sorts, of which 
there are considerable quantities offering from outside districts, 
are something of adrug. At the pit mouth best qualities of slack 
are still quoted about 6s. 3d. to 6s. 9d., with good medium sorts 
5s. 6d, to 5s. 9d.; but the commoner descriptions of slack could 
be bought at from 3s, 9d. and 4s. 3d. to 4s. 6d. and 4s. 9d. per ton 
at the pit. 

The shipping trade remains unsatisfactory, and low prices con- 
tinue to be quoted to clear off quantities for cargoes, special lots 
being offered as low as 8s, 6d. to 8s, 9d , with average quotations 
9s. to 93. 3d. up to 9s. 9d. and 103. for some spec‘al sorts, delivered 
at the ports on the Mersey. 

Barrow.—The demand for hematite pig iron is fairly maintaincd, 
and, if anything, the market is more lively, and there is a better 
disposition on the part of buyers to purcbase heavy consignments 
of metal for forward delivery. Most of the pig iron made is on 
steel-making account. During the week shipments of pig iron 
were only 2/55 tons, compared with 9876 tons in the corresponding 
week of last year, a decrease of 7121 tons, while the shipments of 
iron for the year to date represent 223,800 tons, being a decrease 
of 17,384 tons as compared with the corresponding period of last 
year. There are 33 furnaces in blast, being four less than in the 
corresponding week of last year. Makers have dropped their 
prices for Bessemer mixed numbers to 58s. net f.o.b. nominal, while 
warrant sellers are at 56s, 74d. net, cash buyers 14d. less. Stocks 
stand at 19,464 tons, showing a reduction of 999 tons on the week, 
and 4839 tons on the year. 

Iron ore is in fairly active demand, and there is no change in 
quotations, good average sorts standing at 12s. per ton net at 
mines. Spanish sorts are at 153. 6d. net at West Coast ports, and 
are being largely used in the district. 

The steel trade shows more vigour, and most of the departments 
are in full swi Heavy steel rails are in good demand, and the 
mills are working night and day, makers being very well sold 
forward. Prices are steady at £5 10s. per ton. In shipbuilding 
material there is also more business doing, and the mills which 
have been working half-time for some time past are now busy 
night and day. Ship plates are at £5 15s. per ton. There is every 
prospect of an increasing trade in shipbuilding material. Hoops 
are in better inquiry, and heavy steel castings are in better demand. 
Chilled steel castings are in very full demand. The exports of 
steel from West Coast ports during the week reached 10,451 tons, 
compared with 11,857 tons in the corresponding week of last year, 
a decrease of 1406 tons. The aggregate shipments of steel this 
year to date represent 327,904 tons, being an increase of 22,868 tons 
on the corresponding period of last year. 

Shipbuilders are likely to be busier. They are tendering locally 
for first-class cruisers for the Admiralty, and it is reported this 
week that Vickers, Sons and Maxim have received orders from 
the Admiralty for a duplicate scout to the Sentiael, which they are 
efigaged in building at present. The same firm have also received 
an order from the Midland Railway Company to build one of the 
four new passenger and cargo steamers intended for the Belfast 
and Heysham service, The Barrow-built boat will be propelled by 
turbines, 

The coal and coke trades remain very quiet, and there is no 
improvement to note in prices, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


In the South Yorkshire coal trade there is rather less doing all 
round. The summer weather, of course, accounts for the weaken- 
ing in household sorts, and, although complaints are freely heard, 
business is no worse on the average than it is expected to be at 
this season of the year. Barnsley house, for which there is the 
largest demand, is now at about 10s. 6d. per ton, which is 6d. per 
ton less than previous quotations. Other qualities have also 
dropped. In the steam coal pits Saturday is now “play day” at 
most places, owing, it is por? 4 to the diminished call from Hull, 
the export trade being somewhat weaker, although the home 
demand is fairly well maintained. Values, however, remain as 
last reported—3d. to 9d. per ton in the open market above the 
contract price of 93, per ton. Gas coal contracts are proceeding 
slowly on the lower basis already quoted. Coke is somewhat 
stronger, and with a fair demand for best slack trade is not un- 
satisfactory. Coke makes up to 12s. 6d. per ton in owners’ 
wagons at the pits, slack fetching up to 5s. 6d. and 6s. per ton. 

n the heavy material trades new work is anxiously looked for. 
In reply to a question from Mr. J. Hope, the member for Bright- 
side, the centre of the heavy trade, the Secretary of the Admiralty 





announced the other day that the tenders for the armour plates 
under the new Admiralty programme had been sent out. It will 
be some time, however, before these are sufficiently advanced to 
affect business in the East-end. 

General complaints are prevalent in the engineering branches, 
the principal work at present on hand being chiefly on account of 
electrical equipment in collieries, ironworks, and other establish- 
ments of a similar kind. Electric light installations are being 
completed in a very large number of loval works, and the business 
is finding employment for many people. 

A noteworthy trade at present is the demand for appliances for 
saving labour in agricultural districts. Owing to the continuous 
drift of farm labourers to the towns, there is quite a scarcity of 
bands in the country. Hence the need of mechanical appliances 
to diminish work and save time. A very good business is doing in 
castings and for food-preparing machinery, and the demand of 
various colliery companies for stores is rather above the average. 
Work on account of gas engine manufacture is also more abundant, 
and competent judges expect this department to be increasingly 
ag ay in the near future. 

n the steel trade opinion is very much divided. There is still 
a very good business in fast-cutting steels, with every prospect of 
its being maintained. Swedish material is very scarce, owing, it 
is said, to the difficulty experienced in Sweden of obtaining suffi- 
cient supplies of charcoal. Swedish timber merchants are not only 
continuing the restriction of output, but they have carried it 
still further, with the result that prices have been materially 
raised. Swedish iron and steel manufacturers find it hard to pro- 
duce at a profit, with the result that they are asking for more time 
in making deliveries under their contracts in the hope of charcoal 
being cheaper next year. Expectations, therefore, of any falling 
in value of Swedish material is out of the question. 

In the lighter staple industries there is very little doing in the 
leading departments, and work is most unequally divided. One or 
two of the foreign markets have been looking up somewhat, and 
there are again gratifying inquiries from South Africa, from which 
so far, however, business has not resulted on any great scale. ‘I'he 
home markets are exceptionally languid, and the condition of 
business is reflected in the quotations of steel and other companies 
as given in the local share lists. 

Much attention is being devoted at present by local manvufac- 
turers to the proposed fiscal inquiry. A very large Sheffield 
cutlery house received a letter from their United States agent last 
week, pointing out how the American tariff affects their trade in 
that country. He states that the main difficulty in marketing 
high-grade English cutlery is the price, owing to the outrageous 
duties to which the best qualities are subjected. He instances one 
knife which the firm sell at 15s. 6d. per dozen, but which with the 
tariff costs 30s 10d. per dozen to laydown. ‘‘The Americans,” he 
says, ‘‘make identically the same pattern, a good, clean-looking 
knife, and sell at lls. 6d. per dozen within the tariff.” Thus 
the merchant can make a good profit if retailed at 2s, 1d. each, 
whereas the Sheffield-made knife must retail at 5s, 6d. each. ‘It 
is difficult,” adds the American agent, ‘‘to convince most people 
that there should be such a wide difference in price in the two 
knives, which appear substantially the same, unless they happen to 
know the difference in quality.” It is pointed out that, in addition 
to the charge of transit, such an enormous duty is put upon English 
cutlery that trade is practica'ly impossible. 

Mr. Arthur Gorell Barnes, J.P., Tupton Hall, Chesterfield, has 
been appointed director of the Midland Railway Company, in 
place of Sir Frederick Mappin, Bart., M.P., of Thornbury, Shef- 
field, who recently retir.d. 

Mr. Archibald Dixon, son of Mr. J. Willis Dixon, Shire House, 
Sheffield, has been appointed works manager by Messrs. John 
Brown and Co., Limited, Atlas Steel and Ironworks, Sheffield. Mr. 
Dixon was formerly in the engiaeering department of Messrs. 
Vickers, Sons and Maxim, which position he left to take up 
important duties with the Bolton Iron and Steel Company. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the Cleveland pig iron trade may be regarded 
as feirly satisfactory, and certainly there is an improvement on 
the business of the past three months, with prospects of more 
activity when consumers abroad begin to buy for autumn delivery. 
This counteracts the bad effect that the poor shipments and the 
increased stocks in the public warrant store that have been re- 
ported during the whole of July. This period of the year is 
generally a quiet one, with prices tendiog downward for pig iron, 
and it is an indication of the s‘ability of the Cleveland pig iron 
trade that prices have been more than maintained. For instance, 
Cleveland warrants have touched a higher price during the month 
than has been known since the early part of May, and the close 
was practically the best part of the month. That it has been a 
quiet time is apparent from the fact that the difference between 
the maximum and minimum prices has been no more than 104d. 
per ton, 46s. 1d. cash being the lowest, and that was touched about 
the middle of the month. 

The makers of ordinary Cleveland pig iron are doing better than 
most of those who are engaged in other branches of the iron and steel 
industries, and prices have this week advanced for the best quali- 
ties, a course which consumers naturally do not look upon with 
favour, as they cannot raise the values of the manufactured 
articles, and hitherto Cleveland pig iron has been too dear for 
most of the consumers thereof. Makers have been realising 
46s. 9d. per ton for No, 3 Cleveland G.M.B. pig iron most of the 
week, but they have raised the price to 46s. 10}d., and then to 
47s. No. 4 foundry is scarce, and ut least 463. 6d. has to be paid 
for it. No.1 has not moved up so much as No. 3, as it is less 
difficult to buy it than for some time, more having been produ ed 
than the market has needed. The demand for this quality is 
somewhat restricted. A considerable quantity is sent at this 
season of the year to the ports on the Upper Baltic, but less than 
usual is being required from that quarter this year. Last year 
and during the first four months of this year America took 
Cleveland No. 1 rather freely, but none at all is now required, 
and thus it is not so easy to dispose of No. 1. Generally the price 
is 2s. 6d. above that asked for No. 3, but latterly the difference 
has been 2s., and this week only 1s. 9d. per ton, 48s. 6d. being 
taken in the early part of the week, and 48s, 9d. since Wednes- 


ay. 

Cleveland forge iron has become somewhat less scarce, and the 
advance that was made towards the end of last weck has not 
been maintained. Accordingly 45s. 3d. will again be accepted 
for grey forge; 44s, 9d, for mottled, and 44s, 3d. for white, 
these figures being 3d. per ton below those realised last Friday. 

The producers of East Coast hematite pig iron are having an 
unsatisfactory time, and the prospect of an early improvement 
is not good. All the year it has been difficult to keep the expense 
of Fg down to the selling prices, as the cost of materials 
and labour has been too high. Hematite iron makers have not 
been able to get relatively such good prices as those producing 
ordinary Cleveland iron, yet they have had to pay as much for 
labour and coke, so that they have stood a poor chance of making 
ends meet. It has been found necessary to reduce the output, but 
it is still in excess of the requirements, which are much curtailed 
by the depression in certain branches of the steel industries which 
are the chief consumers of hematite iron. Lately the makers of 
Cleveland iron have done a decidedly more profitable business than 
the producers of hematite iron in this district. For mixed 
numbers of East Coast hematite piz iron the price has this week 
been reduced to 56s, 3d. per ton, and No. 4 could be bought at 
ney — ore has been offered generally at 15s. 74d. per ton 
c.i.f. Tees, 

The shipments of pig iron from the Cleveland district during 
July have been most unsatisfactory ; they are not expected to be 





very brisk in this month, but have fallen off in a remarkable 
manner, so much so that they are not much more than half the 
quantity reported last month, and no July since 1892 has shown 
poorer figures. Especially have the deliveries oversea been bad ; 
there has been no iron sent to the United States this month, 
whereas in July last year the quantity was nearly 23,500 tons, and 
likewise the exports to Germany have been comparatively insig- 
nificant. The total quantity shipped from this district duriog the 
month to Wednesday night was 73,110 tons, as compared with 
112,723 tons in June and 84,678 tons in July, 1902, to 29th. The 
stock of Cleveland pig iron in Connal’s public warrant stores bas 
increased this month 2739 tons, the quantity held on 29th being 
134,932 tons. ; 

The Cleveland ironstone miners are not satisfied that the 
employers declined to advance their wages for the current 
quarter, when the blast furnacemen bad theirs raised ; and this 
week the delegates had a second conference with the masters, at 
which the latter offered a rise of -15 of one per cent., and 
expressed their readiness to submit the matter to arbicration if 
the men did not see their way to accept this. The men would 
have agreed to three-quarters of 1 per cent., but that much would 
not be conceded. The miners’ delegates will, therefore, call upon 
the general body to vote whether they will accept the advance 
offered, or have the question submitted to arbitration. 

The wages of those engaged in the manufactured iron trade of 
the North of England will remain the same for August- 
September as those in June-July; in fact, there has been no 
change since the spring of last year, so little have the realised 
prices fluctuated. The rate now being paid for puddling is 
8s, 3d. per ton; it was 10s. 6d. in 1900, and has been as high as 
13s. 3d. 

The steel rail trade continues to show much brisknes3, and 
manufacturers have no reason to complain of their position and 
prospects. Their output is larger than has ever before been 
reported, even in the best days of the iron rail trade, and there is 
also a good output of tramway rails, plant for producing which has 
been laid down within the last two years at the two railmaking 
establishments on Tees-side. The price of heavy steel rails is 
officially kept at £5 10s. net at works, but less is taken where 
foreign competition comes in. It is impossible to report any 
improvement in the plate, angle, or bar trades, but prices are not 

uced, Steel ship plates are at £5 15s.; iron ship plates at 
£6 15s. ; steel ship angles, £5 10s ; iron ship angles, £6 7s. 6d.; 
and common iron bars, £6 10s., all less 2 percent. Manufacturers 
do not think that they would secure any more orders by reducing 
prices, and they would, moreover, be losers, because the high cost 
of labour and fuel does not allow of profits even now. It is a good 
many years since these branches of industry were so s!ack, and 
better times cannot be looked for until there is a revival in ship- 
building. ‘ 

The coal trade generally continues satisfactory ; the demand is 
good for steam and gas coals, and sellers have, as a rule, advatced 
their quotations for September deli:ery and onwards. Practically 
there is scarcely a firm that can sejl now for August delivery. 
Best steam coals have been put up to lls. per ton f.o.b., and 
seconds to 93. 3d. Steam smalls are in better request, and 
5s. 6d. is readily paid. Best gas coal is quoted at 9s. 3d. f.o.b., and 
seconds are at 8-. 64. I'he coke market 1s less satisfactory and the 
tendency of prices is more favourable to the buyers. The price of 
medium coke is hardly 16s. per ton delivered at Midddlesbrough 
furnaces, yet itis still relatively dearer than Cleveland pig iron, 
and consumers generally are not disposed to pay more than 
15s. 9d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue holiday feeling has continued this week, and at the time of 
writing work is only just being resumed in the shops. So far as 
can be ascertained, business as a whole is likely to be quiet. 

There has been little doing in the pig iron market. Scotch 
warrants are quoted 52s, to 52s. 3d. and Cumberland hematite 
56s. 6d. per ton respectively. Cleveland warrants have been done 
at 46s. 104d. to 46s. 84d. cash, and at 463. 104d. to 463, 11d. for 
delivery in seven to ten days. The inquiry on the part of 
consumers has so far been only moderate. 

Advantage was taken of the holidays to put out four blast 
furnaces at the Clyde Ironworks for repairs, and there are now 78 
in operation in Scotland, compared with 86 at this time last year. 
Of this total 39 are making hematite, 33 ordinary, and six basic 
iron, 

There has been a little more inquiry this week for Scotch 
hematite pigs, which are quoted by merchants 61s. 6d. per ton for 
delivery at the West of Scotland steelworks. So far the output of 
this class of iron has been well maintained ; but if we may judge 
from the quantity of iron ore being imported from abroad, a con- 
siderable reduction in the make of hematite in the next six months 
is not unlikely to take place. ‘ 

The prices of Scotch makers’ pig iron have been steady, with a 
little more inquiry. G.M.B., No. 1, is quoted at Glasgow 55s. 6d.; 
No. 3, 51s.; Wishaw, No. 1., 55s. 6d.; No. 3, 51s. 6d.; Carnbroe, 
No. 1, 56s. 6d.; No. 3, not quoted ; Clyde, No. 1, 62s. 6d.; No. 3, 
56s.; Gartsherrie, No. 1, 63s.; No. 3, 56s. 6d,; Summerlee, No. 1, 
68s.; No. 3, 58s. 6d.; Calder, No. 1, 63s.; No. 3, not quoted . 
Langloan, No. 1, 70s. 6d.; No, 3, 593. 6d.; Coltness, No. 1, 
72s, 6d.; No. 3, 58s. 6d.; Glengarnock at Ardrossan, No. 1, 62s.; 
No. 3, 56s.; Eglinton at Ardrossan or Troon, No. 1, 56s. 64.; 
No. 3, 53s. 6d.; Dalmeilington at Ayr, No. 1, 56s. 6d.; No. 3, 53s.; 
Shotts at Leith, No. 1, 66s. 6d.; No. 3, 58s. 6d.; Carron at 
Grangemouth, No. 1 , 67s.; No. 3, 583. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been small, amounting to 5276 tons, against 5403 in the 
corresponding week of last year, showing a decrease of 127 tons. 
The shipments have for some weeks been under those of the same 
time last year, but the aggregate for the present year to date is 
still 6667 tons over that of the corresponding period, the total 
being 194,081 tons, against 187,414 in 1902. ‘Lhe inquiry from 
abroad is now so backward that it would not be surprising to fiad 
the increase of exports turned into a decrease in the couis» of the 
next few weeks. 

The arrivals of Middlesbrough pigs at Grangemouth io the past 
week were comparatively small, amounting to 5328 tons, compared 
with 4728 in the corresponding week, an increase of 600 tons. 
There is still a total increase in these imports for the current year 
to date of 32,366 tons. Now that work is being resumed in some 
of the larger manufacturing districts there is hkely to be a rather 
better demand for forge and foundry pigs, and this is expected in 
some degree to counterbalance the failing off in the foreign shir- 
ments of Cleveland iron. 

The finished iron and steel bracches are only resuming after the 
holidays, and so far there does not appear to be much pressure for 
delivery. The fresh inquiry is of a moderate character. Heavy 
shipments of locomotives are taking place from the Clyde, and the 
pen have a large amount of work on hand. A few shipbuilding 
orders have been announced in the last few days, but the new 
work coming to hand in this important department is not sufficient 
to replace the contracts that are being finished. For mercantile 
vessels there is, indeed, a very poor inquiry, the lowness of freights 
offering no inducement to owners to build new vessels, and were 
it not for the considerable amount of Government work on hand 
in the Clyde at present, work in the shipyards and marine 
engineering shops would be very unsatisfactory. — ; 

As was to be anticipated, the volume of business in the coal 
trade has been much reduced by the holidays. The aggregate coal 
shipments from the Scotch ports show a falling off, compared with 
the preceding week, to the extent of 77,700 tons. There must also 
have been a great decrease in the consumption of manufacturing 
coals, although there is no means of estimating the extent of it, 
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Household qualities have only been in moderate reyuest. The 
prices of all sorts of coal are this week quoted nominally without 
alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE referred of late to the electric, automatic, and other 
changes that are being introduced into various iron and _ steel 
works, with a view, in part, of increasing make, and also of 
minimising the active rivalry existing in the works of this and 
other countries. The ‘‘stripper” and the ‘‘ rougher” have been 
very prominent introductions both at Cyfarthfa and at Dowlais. 
Last week the ‘‘rougher” was tried at Dowlais with marked suc- 
cess. Its claim to be labour-saving and to aid increased yield was 
very soon proved in the Goat Mill, where the increasingly large 
make of rails is a constant feature. In the course of the day— 
Friday—there was an accident to the driving engine, but this is 
being rapidly repaired. Messrs. Baldwin and Co., Landore, are 
on the eve of adopting electric and additional automatic power to 
the displacement of manual labour to a great extent ; and in other 
works, notably in Monmouthshire, the efforts to lessen cost and 
increase bars, sheets, rails, kc., are evident. Bars, I may add, 
are scarce, and in demand in the Swansea Valley. 

The inroad of German steel into the Midiands promises to be as 
formidable as into Monmouthshire and Glamorganshire. It has 
now taken the form of light steel plates for galvanising, and these 
are being sold at £1 under Staffordshire plates. It is the well- 
known size of 6ft. in length, 14 to 20 gauge, price £6 5s. per ton 
against £7 Birmingham. It is stated that large contracts are 
under negotiation. 

From the leading steel works in Wales the despatch of rails 
continues. A few days ago a fine cargo left Cardiff for Calcutta, 
and amongst the leading orders held are some for the Argentine 
Republic, and good ‘‘lines” for the principal railways, the Great 
Western being prominent. 

‘* Parcels ” of railway iron and railway chairs for Topsham have 
been sent from Newport during the week, and in the import, 
principally for Ebbw Vale, were included over 5000 tons iron ore, 
chiefly from Barreiro and Castro. Swansea during last week 
imported 700 tons pig iron, 305 steel scrap, 430 iron slag, 1040 tons 
iron ore, and 3076 tons copper ore. 

A successful launch of a caisson for the new No. 9 Dockyard, 
Chatham, took place on Saturday at Finch and Co.'s Bridge 
Works, Chepstow. It weighed about 350 tons, was 83ft. in length, 
20ft. beam, and 39ft. 3in. depth. 

Lianelly Reservoir, with a capacity of two million gallons, was 
opened a few days ago. This has been a very successful under- 
taking. Mr. Barnes, London, and Mr. George Watkeys, borough 
surveyor, were the joint engineers; Mr. Nott contractor. Mr. 
Barnes stated at the opening that it was accomplished within the 
time limit and for less than the estimated cost. 

I note amongst prospective railway movements that the line 
from Brynmawr to Nantyglo by the Great Western Railway and 
the London and North-Western is now to be given out to contract. 

e steam coal trade is brisk in all quarters, and ample business 
has been booked not only for August, but for a portion, certain, of 
September. The house-coal demand is now getting near its mini- 
mum, and in most districts there is a good deal of slackness, 
chiefly at levels in the bituminousseam. The best Monmouthshire 
continues in demand, and in Eastern Valley coals there is a slight 
improvement. Small steam coal has slackened lately. For good 
bunker coals, such as No. 2 Rhondda, there is a steady inquiry. 
Patent fuel is only moderately brisk at Swansea, where the ship- 
ment last week was under 10,000 tons. From Port Talbot, New- 
port, and Cardiff there is a fair export, and prices are firm: New- 
port, 14s. 9d.; Cardiff, 14s. 9d. to 15s, 3d., including tax. Large 
quantities left this week for Vera Cruzand India. Swansea prices, 
including tax, 13s. 6d. Pitwood is decidedly stronger, and from 
1s. to 1s. 6d. advance has taken place. Cardiff prices range from 
19s, to 19s. 6d. Coke is firm: Furnace, 17s. 6d. to 18s. 6d.; 
foundry, 20s. to 20s. 6d.; and special, 24s, 6d., Cardiff. At New- 
port furnace is quoted from 16s. 6d. 

Mr. Whitehouse has been appointed general manager at the 
Cwmbran Works—Guest, Keen and Nettlefolds. 

On ’Change, Cardiff, mid-week it was stated that firmness con- 
tinued with respect to steam coal prices, best and best second, and, 
in fact, with all grades of steam coal ; best large is now somewhat 
fixed at 15s. 3d. to 15s. 6d., and seconds range from 13s. 6d. up 
closely to best steam, namely, 14s. 6d., while drys continue in fair 
request at 12s, 6d. to 12s. 9d. Latest quotations for Monmouth- 
shire were 13s, 6d. to 13s. 9d., and best ordinaries from 13s.; best 
steam —_ remains at 8s., but the gamut of small coal runs down 
to 6s. 3d, 

Mid week it was announced in the Swansea district that the 
latest feature of the ‘‘anthracite combine” was the conditional 
agreement with regard to the purchase price with two or three of 
the collieries proposed to be purchased. A proof that business is 
meant is shown by an arrangement, that should not a purchase be 
etfected, 1 per cent. will be forfeited. 

Anthracite continues to show a firm market, and ample orders 
are in hand for several weeks ahead. Prices unchanged on 
Change, Swansea, this week; quotations ranged from :—Malt- 
ing, 19s.; large coal, 10s. 6d. to 14s.; culm, 6s. 3d. Steam 
coal, Swansea, this week is at 14s. 9d.; house coal, 14s, 
9d.; bunkers, 9s, 6d.; small, 6s. A noticeable feature on 
"Change was the presence of influential buyers from London 
and from the Midlands, The outlook, in the opinion of prominent 
members, was not favourable. Pig iron prices were reported low 
and demand weaker, with lessened consumption. The price of 
tin-plate bars has now been reduced to meet the lower-priced 
German bars, which are being freely offered at 10s. under Welsh 
price. The quotations now are :—Bessemer, £4 12s. 6d.; Siemens, 
£4 15s. It wasa matter of discussion that so keenly alive is the 
foreigner to the actions of the home manufacturers, that the reduc- 
tion in price had been anticipated and steps taken to checkmate 
it. With regard to the rivalry of America, there is unquestion- 
ably a greater production going on there, and this is expected to 
tell on the Welsh industry. Prices of tin-plate are now :—Bessemer 
steel coke, lis. 44d. to 11s. 6d.; Siemens, 11s. 6d. to 11s. 9d. ; big 
sheets, from £8 15s, There is a strong belief that a crisis is im- 
pending, especially as over-production is coming into evidence, 
and with smaller demand makers will be compelled to re-arrange 
prices which may be resisted. One point of dispute is respecting 
Canadas and doubles. 

Later, I hear from trustworthy sources that the associated 
masters have now fully decided to issue notices on the Ist prox., 
and that in the forthcoming wage contest with the men the non- 
associated masters are in sympathy. At one works where the 
annealers are in dispute ample orders for a long time to come have 
been booked, and these, it is expected, will lost. Last week 
the output of tin-plates was under 43,000 boxes. The opinion of 
outsiders—the trading public who are much interested in the con- 
tinuance of peaceful JF armel with the men—is that the disputes 
and contentious proceedings are not of sufficient weight to lead to 
a strike, and that, considering the developments now going on at 
leading works, by which a good deal of the latest modern 
machinery is being introduced, it would be a public misfortune 
for a strike to happen. Employers, in their efforts to maintain a 
good output and to retain quality, are consulting the best interests 
of the men, who, unfortunately, hamper masters upon the slightest 
pretext. Employers are now aiming at an average output of 
sixty boxes per chift of eight hours. At the steel works nails, 
sheets, and small goods are firm ; quotations unchanged. 

South Walians are interested in the new route from Bristol to 
London which will be opened on the Great Western system next 
week. The distance, 4 the Badminton route, is 115 miles 
28 chains, and will be done in two hours, giving an average speed 
of 57-6 miles per hour, The ‘‘direct” railway has the track trough 





near the western portal of the Todbury tunnel, which is two and 
a-half miles long, regarded as the most important engineering 
achievement of the route. In the Swansea Valley the spelter and 
copper works are in full drive. The Bridgend water supply is to 
be brought under notice of the Local Government Board. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A Falk activity is shown in the Silesian iron industry. On the 
pig iron market the tone last week was very steady, and supplies 
in Swedish and South Russian ore have increased; the latter 
especially find a good market. The rolling mills, with few exceptions, 
report themselves in better employment than in spring, and 
demand on the scrap iron market is slowly improving, prices, 
on the whole, being lower than formerly. A satisfactory amount 
of fresh work is being secured in the girder trade, and sheets, too, 
sell briskly. 

The iron market in Rheinland-Westphalia is still wanting in 
firmness, though the occupation at the mills and forges has con- 
tinued tolerably lively during the week. The contracts booked at 
the blast furnace works reach up to the end of the present quarter, 
foreign demand remaining good. In the malleable iron department 
employment is secured till the end of the present year. The girder 
trade is reported to be lively, home demand having increased ; 
quotations, except for export, remain a trifle weak. The situa- 
tion of the plate and sheet trade leaves room for improvement, 
but the wire trade is ina better condition than previously. Govern- 
ment orders recently placed have provided the wagon shops with 
plenty of work for some months to come. According to the 
Kélner Volkszeitung, the Siegerland Iron Ore Convention have, at 
a recent meeting, resolved to discard the 25 per cent. reduction in 
output that has hitherto been practised. 

Three foreign steel works—Krupp-Essen amongst them—are 
reported to have sent representatives to New York for the purpose 
of examining the conditions for the building of the superstructure 
of the new Manhattan Bridge. It is considered not unlikely that 
the foreign firm which is fortunate enough to obtain the order in 
question—worth 6,533,000 dols.—would build works in the United 
States for the construction of the bridge and thus escape all the 
duties and taxes for imports to America, 

A regular, if somewhat moderate, trade is done in coal on the 
Silesian market, the inquiry for house coal increasing from week 
to week, while the business in engine fuel is brisk. The coke 
market continues remarkably firm. Foreign deliveries in coal 
from Rheinland-Westphalia are satisfactory, whereas home 
demand remains somewhat flat, for some sorts at least. Dry sorts 
are in better request than formerly, and the coke trade is very 
active. 

Most departments of the Austro-Hungarian iron market remain 
exceedingly quiet. Only girders have shown some briskness 
lately, and the rail trade likewise is tojerable active, local 
demand being satisfactory. The machine factories are only very 
poorly occupied, No orders come in on foreign account, and the 
sugar mills are extremely reserved with regard to the placing of 
contracts. 

In Kaschan, in Hungary, a new wire and tool works is going to 
— operations shortly, with a capital of 1-3 million crowns, 

month 150 wagons pig iron have been’exported on the Elbe 
from Bohemia to Hamburg; during the first two quarters of 
present year the export in iron articles from Bohemia to Hamburg 
was 60,000 q. 

Demand is exceedingly slow in the Austro-Hungarian coal! 
industry. Also the Bohemian brown coal trade has been a little 
depressed lately, owing to low water, but the floods of rain that 
came later on have improved matters, and now about 350 wagons 
are delivered per day. The Bohemian brown coal works have 
resolved on a r cent. reduction in output, against 10 per cent. 
in previous months, 

e total quantity of coal that was given out at the recent 
tenderings for the Austrian State railways was 2,172,000t., against 
2,010,000 t. last year, value being 15-35 million crowns, against 
16 million crowns in previous year. The quantity above mentioned 
consists of 824,000 t. pit coal, against 806,000 t.; 1,022,000 t. 
Bohemian brown coal, against 806,000 t.; various sorts of brown 
coal 326,000 t., against 338,000 t. 

Austrian import in noble metal, in June of present year was 
worth 7-1 million crowns; export 7-7 million crowns, against 3-7 
and 6-3 in June last year. From January to end of June of pre- 
sent year import in noble metals to Austria was worth 37-4 million 
crowns, against 53-7 for the same period last year ; export was 
worth 36-2 million crowns, against 32-2 million crowns in 1902. 

Although some branches are a trifle depressed, the general con- 
dition of the Belgian iron market can be reported to have remained 
lively and pretty firm. Export orders coming to hand freely, 
there was much life stirring in the rail department. The rolli 
mills complain of the dearness of raw material and of the hig 


wages, 

On the Belgian coal market the condition is satisfactory and the 
tendency very firm. 

Paris dealers are reported to have been doing a fair business 
during this week and the last, an improvement against previous 
weeks being generally noticeable. Merchant bars fetch 165f. p.t., 
iron plates . p.t., as before. 

A steady sort of trade is being transacted on the coal market in 
France, especially in the Nord and Pas de Calais departments the 
situation is considered satisfactory. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

IN connection with the proposed bridge across Sydney Harbour, 
for which tenders were invited some time ago, another phase has 
been reached, An advisory board was appointed by the Govern- 
ment, who selected three of the designs—one each from England, 
America, and Germany. The specification of the English tender, 
from the firm of Sir William Arrol and Co., Ltd., was considered 
to require further explanation with regard to the stability of the 
bracing, and information on this point is being asked for through 
the Agent-General in London; and with regard to the American 
tender, the board is applying for further information with regard 
to the foundations of the main piers, 

For some time past the Government has been taking soundings 
at different parts of the harbour for the purpose of testing the 
stability of the bottom for the foundations. 

Owing to the action of the New South Wales Government in 
drawing men away from private et by the inducements 
of day labour, and its greatly extended scope of works in compe- 
tition with private work, an employers’ federation has been 
organised which bids fair to be more extensive than a similar body 
in existence in Victoria. The enforced minimum wage clause has 
already been found not to have produced the expected result 
amongst the higher skilled grade of workers, while the inferior 
workers, who would otherwise have been paid according to results, 
have received wholesale dismissals. As mentioned by the organis- 
ing secretary of the Victorian Employers’ Federation, the pro- 
ducing interests throughout the country generally have been 
seriously affected by the withdrawal of labour from its ordinary 
channels of activity by the Government prospects of higher pay. 

English electrical firms would have a great field for orders 
throughout Australia if they took the trouble of suggesting 
methods and personally went into the question of electrical 
working where orders are likely to accrue, 

It is surprising to what extent orders are placed with American 
firms, not because they are superior to the British firms, but they 


do not wait until tenders are actually invited, but if any electrical 
appliances are likely to be adopted, they do not fail to bring them 
under notice in the proper quarters. 

One has only to notice the extent to which American machinery 
has been fo | in electric traction in the Australian States and 
throughout New Zealand to ee that they make the demand for 
their work. 

Victoria has been contemplating the necessity of converting the 
suburban railway lines into electric traction, and the recently 
appointed Railway Commissioner was advised by the Victorian 
Government to make himself acquainted with the latest develop. 
ments in America. He arranged with Mr, R. B. Owens, professor 
of electrical pa orga | at the M‘Gill University, to prepare a 
report on the subject. Information has since been published that 
this gentleman visited the works of the General Electric Company 
and the Westinghouse Company, and his report is essentially 
American : 

The Chief Commissioner for New South Wales railways has 
recently revived the advisability of experimenting with one of the 
suburban railway lines out of Sydney by converting it into electric 
traction, The line proposed is a branch from Milson’s Point, 
Sydney, to Hornsby, a length of 13 miles, and has a ruling grade 
| about 1 in 60. It — ye naa suburbs, and is 

urely a passenger line with a e population. 

. The ah mr reason of the matter being in abeyance at the 
present time is that results in other parts of the world are being 
watched as to which system is the best. 

It has been decided by the Minister of Customs that catalogu.s 
printed outside the Commonwealth of Australia and posted direct 
to customers in Australia shall pay duty. This matter was brought 
under the notice of the Postmaster-General by a deputation as to 
whether such an order would be enforced, but he could give no 
redress, 

The Government Statistician for New South Wales has issued 
his return on the manufactories and works of the State for the 
year 1902. 

While the drought has reduced the number of hands in tho 
country, it has been more than counterbalanced by increases in the 
city and suburbs. 

The following comparison is given :— 

- Hands Plant, 

Year. employed. £ 
1900 .. .. 60,779 
1901 .. .. 66,230 
1902... .. 66,269 


HP. used. 
5,707,640 .. «. 85,828 
5,860,725 °.. .. 44,585 
6,784,784 .. .. 52,713 


In metal working and machinery trades the following classiticu 
tion shows the number of hands employed and the wages paid fur 
the year 1902, as compared with 1901, 

1902. 1901, 


Hands. Wages. Hands. Wages 
No, & No. £ 
Agricultural implement 
ers - o* 
Brass and copper 
a ‘ 10,508 .. 882 .. 23,386 
CES 6d ta. 6 on 7 1,000 .. 5 .. 5538 
Engineering .. .. .. -. 865,194 .. 3,477 .. 361,060 
Galvanised iron .. .. -- 80,801 .. 422 .. 85,914 
Ironworksand foundries 1,694 .. 187,128 .. 1,662 .. 187,650 
Lead mills .. .. .. ee es ee 2,760 
Railway carriage 
builders .. .. .. 8366 .. 38,600 .. 355 .. 21,397 
Railway and tramway 
workshops .. .. 3,684 .. 453,553 .. -» 417,711 
Smelting works .. .. 2,558 .. 279,119 .. -- 367,933 
Stoves and ovens.. .. 148 .. 12,081 .. re 9,199 
Tinsmiths .. .. .. 888 .. 20,018 .. 268 .. 16,447 
Wireworkers.. .. .. 258 .. 18,942 .. -» 15,200 
Other metal workers... 176 .. 15,667 .. «- 22,064 


13,724 1,885,036 1,436,974 


SM. .. MOS.. oc OE. ce EM 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 22nd. 

Degr interest is felt this week in quotations for foreign and 
domestic billets. The lowest quoted price for Bessemer is 28 dols. 
and for ordinary basic steel 29-50 dols. As lower prices are be- 
lieved to be imminent, the volume of business has been of mode- 
rate dimensions. The larger consumers in most cases are rather 
low in stocks, but will buy only in small lots until assured that 
the weakening influences have accomplished their work. The 
large addition to iron and steel capacity during the past year has 
not been fully engaged on account of the weakening tendencies at 
work in crude material, which it has been believed all along must 
eventually extend to finished products. As yet the indications of 
such an outcome are not very pov est pt tobuyers. The finished 
production is largely under control of combinations which ignore 
the ordinary influences of supply and demand. ; 

American iron and steel makers appear determined to resist 
importations of pig billet and finished products, as well as in steel 
salle, except at coast points. Large orders have recently been 
placed in European mills for rails, and there are orders now about 
to be placed which, it is thought, would increase the deliveries for 
next winter from foreign mills to some 40,000 tons. The increased 
capacity of home mills will be fully taken up because of the pro- 
jection of a great deal of railroad mileage, especially throughout 
the Central West and Pacific Coast. ‘ 

The manufacturers of machinery are, in the main, crowded with 
work. Most of this work was ordered early in the season, but 
the record of each month since then shows that the requirements 
of machinery users are not falling off. 

A great deal has been said within the past few months of the 
building of large iron and steel plants in the Rocky Mountain 
region to supply the local requirements of that area. great deal 
of investigation has been going on by experts to ascertain the 
location of the most desirable beds of ore and fuel supplies. The 
results of these investigaticns are carefully guarded, but it is 
believed that certain prominent capitalists of this city have finally 
decided to establish independent sources of steel rail production. 
A great deal of railroad building is to be undertaken next year, 
but what connection there will be between the projected mills and 
the supply of these requirements is to outsiders a matter of 
conjecture. An immense ore district has been discovered 250 miles 
south of Salt Lake City, and nearly 500 miles from the Pacitic 
Coust. At present there is no railroad connection with this 
deposit, but the construction of the new Pacific road from Salt 
fake to the Pacific Coast will tap it. It is given out that tho 
result will be the building of a large steel mill in that vicinity. A 
company with a capital of 1,000,000 dols. has just been organised 
at Salt Lake City, which it is believed has this matter in hand. 

The American Bridge Company, according to a recent report 
from one of its officials, will have more work to do this winter in 
the way of bridge building than its facilities appear to warrant. 
The plate mills have within a week been asked as to their ability 
to ddiver large quantity of plate during the coming winter. The 
demand for logs continues very heavy at Pittsburg, and hoops and 
bands are also very active. All of the sheet mills continue to 
report a good business. Merchant steel makers are running full 
time at high spring prices, and concessions are available = where 
very large consumers place orders for months to come, Within a 
few days there has been a strong improvement in inquiries for 
billets, blooms, and bars, Part of this demand comes from the 
agricultural implement makers, who find it advisable to place con- 
tracts ahead rather than take their chances on market fluctuations. 
The coal industry is very active, and, with the exception of 





occasional strikes, the entire mining capacity of the country is fully 
occupied, 
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LAUNCHES AND TRIAL TRIPS. 





Huw, steamship; built by, Aktieselskabet 
Hesseldelens Jernskibsbyggari, Grimstad, Nor- 
way; to the order of, Mr, Gundersen ; engines, 
triple-expansion, 16hin., 27in., and 44in. by 30in., 
ressure, 175 lb.; constructed by, North-Kastern 
Marinc Engineering Company; a speed of 11 
knots was attained, 


OLyMpic, steamship; built by, Irvine’s Ship- 
building and Dry Docks Company, Limited ; to 
the order of, Messrs. W. H. Cockerline and Co., 
Hull; dimensions, 300ft., 45ft. by 20ft. 6in. ; 
to carry, cargo ; engines, triple-expansion, 22in., 
35in., D9in. by 39in., pressure 160 Ib.; con- 
structed by, Richardsons, Westgarth and Co., 
Limited; launch, July 9th. 


Mancit GROEDEL, steel screw steamer ; built 


by, the Groedel Brothers Steamship Company, 
Limited, Buda Pesth; to the order of, William 
Gray and Co., Limited; dimensions, 324ft., 


44ft, 3in. by 23ft. lin.; engines, triple-expansion, 
Qhin., 364in., 62in. by 39in., pressure 180 lb.; 
constructed by, Central Marine Engine Works of 
builders; average speed of 114 knots in ballast 
trim was achieved ; trial trip, July 15th. 

MINDELLO, steel screw steamer; built by, Sir 
Raylton Dixon and Co,, Limited ; to the order of, 
the Empreza Nacional de Navegacao of Lisbon ; 
dimensions, 140ft., 21ft. 6in. by 1lft.; engines, 
triple-expansion, 10}in., 17in., 28in, by 2lin., 
pressure 180 lb.; constructed by, North-Eastern 
Marine Engineering Company ; trials passed off 
successfully ; trial trip, July 16th. 


U.S.A., steamship; built by, Smith’s Dock 
Company, Limited, North Shields ; to the order 
of, Mr. G. H. D, Burt, of Milford Haven ; engines 
constructed by, North-Eastern Marine Engineer- 
ing Company, Limited ; an average speed of 10 
knots was attained ; trial trip, July 16th. 

PictoN CASTLE, steamship; built by, the 
Smith’s Dock Company, Limited, North Shields ; 
to the order of, the Castle Steam Trawlers Com- 
pany, Milford Haven ; a speed of 10} knots was 
attained ; trial trip, July 20th. 

FELBRIDGE, steamship; built by, Messrs. R. 
Thompson and Sons; to the order of, Captain 
Hoggarth, of Cardiff ; engines, triple-expansion, 
24in., 39in., 64in. by 42in., pressure 160 lb.; con- 
structed by, North-Eastern Marine Engineering 
Company; a speed of 11 knots was attained ; 
trial trip, July Zist. 

New OPORTO, passenger and cargo steamer ; 
built by, Irvine’s Shipbuilding and Dry Docks 
Company, Limited, West Hartlepool; to the 
order of, Messrs. Furness, Withy and UCo., 
Limited ; engines, triple-expansion ; constructed 
by, Richardsons, Westgarth and Co., Limited ; 
built for coasting service between London and 
North-East ports; a speed of 12 knots was 
reached ; trial trip, July 21st. 

NuNIMA, side tank steamer ; built by, William 
(iray and Co,, Limited ; to the order of, Messrs, 
Trechmann Brothers, of West Hartlepool ; 
dimensions, 336ft., 47ft. by 24ft, 10in. : engines, 
triple-expansion, 25in., 40in., 65in. by 42in., 
pressure 1601b.; constructed by, Central Marine 
Engine Works of builders ; launch, July 23rd. 

Ciry OF BRabDrorRD, fast steel screw steamer ; 
built by, Earle’s Shipbuilding and Engineering 
Company, Limited; to the order of, the Great 
Central Railway Company; dimensions, 256ft. 6in., 
d4ft. din, by 18ft. 6in.; to carry, passengers and 
cargo; engines, triple-expansion, pressure 180 lb.; 
sister ship to City of Leeds; launch, July 23rd. 

EHRENFELS, steel screw steamer ; built by, 
Swan, Hunter and Wigham Richardson, Limited ; 
tu the order of, Deutsche Dampfschifffahrts, 
Gesellschaft, Hansa, Bremen ; dimensions, 390ft. 
‘y 504ft.; to carry, cargo; engines, quadruple- 
expansion ; constructed by, builders ; the nine- 
teenth vessel built or engined at these works ; 
launch, July 24th. 

POWERFUL, steamship; built by, Swan, Hunter, 
and Wigham Richardsons, Limited ; to the order 
of, Messrs. F. H. Powell and Co., Liverpool ; 
dimensions, 280ft. by 36ft.; to carry, passengers 
and cargo; engines, triple-expansion, 214in., 
d4in., 56in, by 42in., pressure 160 lb.; con- 
structed by, builders ; a speed of 134 knots was 
attained ; trial trip, July 25th. 

TJILATJAP, steel screw steamer ; built by, Sir 
Raylton Dixon and Co., Limited; to the order 
of, the Java Chima-Japan Lijn of Amsterdam: 
dimensions, 362ft., 46ft. ldin. by 29ft. 6in.; to 
carry, 5100 tons on a light draught; engines, 
triple-expansion, 23in., 37in., 64in. by 42in., 
pressure 180 lb.; constructed by, Richardsons, 
—— and Co., Limited; trial trip, July 
2oth, 


HERONSPOOL, steel screw steamer ; built by, 
Messrs. Ropner and Son, Stockton-on-Tees; to 
the order of, the Pool Steam Shipping Company, 
Limited ; ;dimensions, 336ft. 3in., 48ft. by 24ft. 
3in.; to carry, cargo; engines, triple-expansion, 
1200 indicated horse-power, pressure 180 1b.; the 
vessel is fitted with patent trunk deck; launch, 
July 27th, 








GEOLOGICAL SURVEY AND Museum. — The 
Museum will be closed during the re-painting of 
the interior from August Ist, 1903, The business 
of the Geological Survey will be carried on as 
usual, and all visitors coming to the Museum for 
special information may obtain admission. 


THE Royat SHow.—At a meeting of the 
Council of the Royal Agricultural Society, held 
on Wednesday, Sir Nigel Kingscote, in pre- 
senting the report of the Finance Committee, 
said the loss in connection with the show at Park 
Royal must be considerable and serious. But 
it was a new enterprise, and because they did 
not achieve the results they expected in the 
first year, he did not see why they should 
despair or talk, as some critics bad talked, of 
failure. He was not alone in the belief that the 
show of last month amply fulfilled its primary 
objects, as set forth in the exhaustive report on 
the show system prepared by Mr. Parker’s com- 
mittee In 1900, and which he was afraid had been 
largely forgotten. 





THE PATENT JOURNAL. 


Condensed from “The Iustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


O@ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


16th July, 1908. 


15,747. InHaters, T. Heryng, London, 
15,748. Roratine Cars for Kecreatioy, H, 8, Maxim, 





on. 

15,749. ORDNANCE ProvecTILE for Dritt, P. A. Guye, 
London. 

15,750. Decorative Tires and P.ates, J. Owen, 


ndon. 

15,751. Combination Cricket Gaucg, A. E. Taber, 
London. 

15,752. Means for Extractine Ammonia, R, Schilling, 
Birmingham. 

15,753. SHgaRine Buapg, R. Wake, London. 

15,754. RELIEVING Fiurep Toors, B, M. W. Hanson, 
London. 

15,755. NON-REFILLABLE Borres, E. J. Biggs and A. 
Teasdale, London. 

15,756. FLEXIBLE Saarrs, A. Hansen, London. 

15,757. Sanitary Towgxs, R. Doxford, London. 

15,758. Firtration of Water, &c., F.C. Bond, Glouces- 


ter. 

15,759. Waist Be.ts, A. Kluge, London. 

15,760. Scrgw Cycie Seat Pitiar, 8. W. Plimsaul, 
Plymouth, 

15,761. Makino F.vip-ticut Joints, C, A. Beldam, 
Liverpool. 

15,762. ATTACHMENTS for HaRvesTiING Macuings, F. 
Wolfgang, London. 

15,763. Draping Texting Mareriars, K. 
London. 

15,764. Srgam Trava, R. H. Paterson, London. 

15,765. Propuction of ForMALDEZHYDE, A. Schufftan, 
London. 

15,766. Hanpie Gaipr for CycLe Hanpie-Bars, H. W. 
Dover, London. 

15,767. ACTUATING Brakes for CycLE WHExELS, R. Varty, 
London. 

15,768. Buapes for Tursings, V. Gelpke and P. Kugel, 
London. 

15,769. ADJUSTABLE A. de Mayo, 
New York. 

15,770. Manuvacrurg of ALimenTary Extract, A. R. 
Ling and T. Hill-Jones, London. 

15,771. Brakss for Cyciges, G. Eastwood, London. 

15,772. MaGnetic SzraRaTION of Orgs, W. K.-L. Dick- 
son, London. 

15,778. OpnamEnrs for 
London. 

15,774. Construction of 
Ficures, W. P. Thomsou.—{/. C. 
States.) 

15,775. Minexs’ Lamps, H. R. Couper, Liverpool. 

15,776. Prorectine Watos-casesfrom Dust, J. Richard- 
son, Liverpoul. 

15,777. Sewine and Rurriinc Macuings, W. 8. North, 
Liverpool, 

15,778. ComposiTg OssgcTs or Toy Structurgs, T. Koch, 
London. 

15,779. Lusricatinc of AxLgs, J. MacGowan, jun., 
Liverpool. 

15,780. SizinG Macuiyes for Warr Tureaps, G. Masurel- 
Leclercq, London. 


Eales, 


Door Hook, L. 


Bepstgavs, B. Harrison, 


EQuivALENT GEOMETRIC 
Willmon, United 


15,781. Automatic Macuing Guns, T. K. North, 
London. 

15,782. ToeRareuTicaL Compounp, U. Imray.—(Farb- 
werke vormals Meister, Lucius, and Bruning, 
Germany.) 

15,783. AGRICULTURAL Macuingery, J. Rickerby, 
London 


17th July, 1903. 


15,784. AuToMATIC MILK and Siop Part, A. Tucker, 
Bristol. 

15,785. PHoToGRarHic 
London. 

15,786. Dust-proor Lips for Biys, R. Pearson, Liver- 
sedge, Yorks. 

15,787. Darectors of ELEcTRICAL UscILLaTions, L. H. 
Walter, Southport. 

15,788. Steam GegNERATORS, W. H. 
London. 

15,789. FasTENING RAILWAY CARKIAGE Doors, W. J. 
Black, Holywood, Co. Down. 

15,790. Paeszrvine Foon, J. P. T. and F. E. M. Lewis, 
Southampton. 

15,791. CutTrinc Toots for Latuss, T. H. Webb, 
Glasgow. 

15,792. Drivine Puuieys for Motor Cycizs,T. H. Webb, 
Glasgow. 

15,793. REPAIRING BROKEN TROLLEY WiRrgs, T. H. Webb, 
Glasgow. 

15,794. Furnaces for 
Glasgow. 

15,795. Automatic Covup.ine, D. Edmunds and 8. and 
T. Roberts, Cardiff. 

15,796. Rotary Rzctster, C. Davies and C. G. Lawless, 
Manchester. 

15,797. Manuracturge of Gas, E. Bennis, 
chester. 

ay hn for RecisTERING Mongy, F. C. Robbins, 
Erith. 

15,799. ConngcTInG-Rops, G. H. Hunt, Kirkby-in-Ash- 
field, Notts. 

15,800. Improvep Pressure Gavucss, J. Burden, 
Birmingham. 

15,801. Driving Gear for INTERNAL COMBUSTION 
Enoixgs, The Wolseley Tool and Motor Car 
Company, Limited, and H. Austin, Wolverhamp- 
ton. 

15,802, Mititrne Macuing, I., H., and C. H. Mitchell, 
Huddersfield. 

15,808. INCANDESCENT Lamps, H, A. Pearson and A. 
Mitchell, Liverpool. 

15,804. Pwaumatic Tires, F. J. Warburton, Man- 
chester, 

15,805. SEL¥-actrne Mugs, J. Hetherington and Sons, 
Limited, and F. Moss, Manchester. 

15,806. Screw Taps for Jars, 8. M. and C. Buchan, 
lasgow. 
15,807. Tam 0’ 

Glasgow. 

15,808, Envevorgs, A., J., and G, Lyons, Manchester. 

15,809. ComBingpD Stanp and Casg for the INKING 
_—— of Printina Macuings, F, W. Musgrave, 

eeas. 

15,810, ELgctric Cut-outs, C. M. Dorman, R. A. Smith, 
and H. G. Baggs, Salford. 

15,811. Dynamo ELEctric Macuings, The Lancashire 
Dynamo and Motor Company, Limited, and R. 8. 
McLeod, Liverpool. 

15,812. FIRE-EXTINGUISHING Apparatus, J. R. Gorton, 
Manchester. 

15,813, Atm VaLygs, F, W. Pattison and W. Pilling, 
Manchester. 

15,814. OuTpoor Sxats, J. Grant, Glasgow. 

15,815. BepstEaps, A. Turner, Leeds, 

15,816. Contact Breaker, P. Baxendale and T. F. 
Gamble, Liverpool. 

15.817. ELECTRICALLY-ACTUATED MusICAL INSTRUMENTS, 
W. K. Dickson, London, 

15,818. Dgvick for Tornina the Leaves of Music, 
R. 8. W. Baird, Glasgow. 

15,819. Coverine for Pyeumatic Tings, W. J. Barnes, 
Reading. 

15,820. HanpLE-BaRs for Cycixs, G, Beck, Magdeburg, 
Germany. 

15,821. A Maenetic BaLancgz, W. Hibbert, London. 

15,822. AUTOMATIC ADVERTISING CLOocK, J. F. Blyth, 
Brentford. 

_, Rockers for Rockina Cuairs, C. Niemeyer, 

ndon, 


Cameras, J. M. Spink, 


Northcott, 


Izzett, 


Me.tinc Srezt, J. 


Man- 


SuanTeR Harts, A. Cunningham, 





15,824. Door-cLosine Dgvicsgs, F. Farley, Wolverhamp- 
to 


in. 

15,825. Carvine Forks, F. Elkington, Romford. 

15,826. ArtiriciaL Fisaine Baits, H. Milward and 
Sons, Ltmited, and W. J. Gregory, London. 

15,827. Tripop Stanps, M. G. Wood and J. E, Green, 


London. 
15,828. SuzeP Suears, O. Bors, London. 


15,829. FiasHLicuT Apparatus, M. Trautmann, 
London. 
15,830. TrumPETs of PHonocrapPus, H. J. Doughty, 


mdon, 

15,831. WeLpine Rats by Evecrriciry, H. F. A. Klein- 
tchmidt, London, 

15,832. Manuracturge of Gor Batis, J. H. Nunn, 
London. 

15,833. Boor Laces, A. W. Turner and T. C. Read, 
Birmingham. 

15,834. CooLine Track WELDERS, H. F. A. Kleinschmidt, 
London. 

15,835. Grinpine Raitway Jornts, A. F. A. Klein- 
schmidt, London. 

15,836. Fornaces for Stgam Borers, 8. Ballard, Bir- 
mingham, 

ag a Sappigs for Vetocrrgpss, E. Lycett, Birming- 
nam, 

15,838. Fusiste Exvectrric Cut-ours, K. W. Hedges, 


on. 

15,839. HayMaAKiINnG Macuings, G. Howardand G. Gibbs, 
London. 

15,840. Paintinc Macuings, F., C., and W. A, Payne, 
London. 

15,841. VENTILATION of Garments, I. Symonds, 
London. 

15,842. Tosacco-cuTTiIna MACHINES, 
London. 

15,843, LUBRICATING WHEELS, G. Howard and G. Gibbs, 


E. Quester, 


maon, 

15,844. Seat for VELocipgpE Motor Cycuzs, C. J. Miu- 
ter, London. 

15,845. Bracgs, C. Schmahl, jun., London. 

15,846. CoLLapstBLe Boxsgs, K. J., W. 8., A. J., ard H. 
R. Bradstreet, London. 

15,847. Moror Carriaczs, A. Knight, London. 

15,848. Moror Roap Veuicuss, F. E. Grout, London. 

15,849. MerHopof SoLpERING ALUMINIUM, M. Tomellini, 
London, 

15,850. Woopen Dowgis and Pivas, M. Wegerich, 

mdon. 

15,851. Caso RecistERs, The National Cash Register 
Company, Limited.—(7The National Cash Register 
Company, United States.) 

15,852. Hanpies for Hanp-pacs, &c., F. Lehmann, 
London. 

15,853. Watts for Se1tine Borers, 8. W. Davies, 
London. 

15,854. Meruop of Making PiarE Guass, O. Imray. 
—(&t. Louis Plate Glass Company, United States.) 

15,855. SotpERina Composition, A. Nodon and G, Dary, 
London. 

15,856. DgLiveRinc AgRaTED WaTER, W. Le: and W. 
A. McMurray, London. 

15,857. TreatinG the Bopy for TuzRaPEUTIC PURPOSES. 
A. J. . Personal Hygiene Company, United 
States. 

15,858. Boots, W. Tompkins and E. D. Spence, 
London. 

15,859. Vatves for INTERNAL ComBusTION ENGINES, 
A. J. Boult.—(Fabrique de Moteurs et de Machines 
Ancienne Maison Ziircher, Liithi, and Co., Siitzer- 
land.) 

15,860. CanTRIpcE Faro Mecuanism, H. T. Ashton, 
London. 

15,861. Automatic Macuine Guns, H. T. Ashton, 
London. 

15,862, CaNTRIFUGAL Macuings, A. J. Boult.—(F. Meyer, 
jun., Germany.) 

15,863. Epox-seTrsrs, E. I. Williamson, London. 

15,864. Distnrectine CanpiEs, H. H. Lake.—(Parkes, 
Davis, and Co., United States.) 

15,865. Motor Roap Vruicizs, C. B. Grout, London. 

15,866. Wue.s, A. Boguslavsky, London. 

15,867. Tramways, E. Uhry, London. 

15,868. Apparatus for Miners’ Cacgs, W. E. Williams, 
London. 

15,869. Evastic Fiuip Turbines, The British Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
United States.) 

15,870. Exastic Fiurp Torsings, The British-Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
United States.) 

15,871. Evastic Fiuip Tursines, The British Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
United States.) 

15,872. Exastic Fivip (Tursines, The British Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
United States.) 

15,8738, Rotary Compressors, The British Thomson- 
mot Company, Limited.—(C. G. Curtis, United 
States. 

15,874. ELastic Fiuip Tursings, The British Thom- 
son-Houston Company, Limited.—(C. G@. Curtis, 
United States.) 

15,875. Spggp InpicaTor for Auto-cars, P. A. J. E. Japy, 
Liverpool. 

15,876. Exvastic Fiuip Tursings, The British Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
United States.) 

15,877. Puzzuz, A. Cave, London. 

15,878. ORNAMENTATION of PorcELAIN, A. G. H. Jones, 
London. 

15,879. Corrers for Rotts of Parser, R. Lacoste-Del- 
périer, London, 
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15,880. ManuracTuRE of Knitrep GLoves, G. Stibbe, 
Leicester. 

15,881. Cutrers for DoveTaiLine Macuings, J. and D. 
Sager, Halifax. 

15,882. Brakes for Tramcars, F. Jackson, 
chester. 

15,888. Worp Burtpers, A. J. and P. Smith and A. 
Cooper, Ipswich. 

15,884. Hammock Framgs or Supports, W. C. Poles, 
Manchester. 

15,885. WRincINc and Manciine Macurngs, Entwisle 
and Kenyon, Limited, and W. H. Kenyon, Man- 
chester. 

15,886. Toot for Cigantnc Pirgs, T. W. Jordan, 
Manchester. 

15,887. TrRansMITTING Timz, A. Brightmore and W. 
Hatton, Manchester. 

15,888. ORNAMENTATION of CurBs for Hxarrus, B. 
Parkes and Sons, Limited, and J. Parkes, Wolver- 
hampton. 

15,889. Mzans for TaPERING METALLIC ARTICLES, W. 
Hall, Birmingham. 

15,890. Meruop of Susrenpine Curtains, W. H. Wise, 
Stoke-on-Trent. 

15,391. Comp Protector, H. B. Tilleard, London. 

15,892. Courtine Pin for Miners’ SHacxues, R. A. 
Mountjoy, Bristol. 

15,8938. MacHinges for Maxixc Paper Bacs, J. Joint, 
and W. and E. Douglas, Bristol. 

15,894. Forxsient for Rirtes, T. Breen, Glasgow. 

15,895. Manuracture of a SusstituTe for LEATHER, 
Smith and McLaurin, Limited, and J. McLaurin, 


gow. 

15,896. Hay Forks, W. Reid, Glasgow. 

15,897. INTERNAL CoMBUSTION Enoings, A. J. Jackson, 
Manchester. 

15,898. GLoves and Mitrsns, J. Edwards, Manchester. 

15,899. Brit Fastengrs, I. Jackson, Manchester. 

15,900. Fasteners for Drivine Bexts, I. Jackson, 
Manchester. 

15,901. Apparatus for Maxine Botts, I. Jackson, 
Manchester. 

15,902. Vatvgs, E. T. Cheer, Londen. 

15,908. SuspenpERs for SxrRrTs, 
London. 

15,904. Lockine CarriacE Doors, E. J. Beverley, 
Stockton-on-Tees. 


Man- 


E. J. White, 





15,905. CLorH-voLpinc Macuigs, J. Whitelegg and W. 
Houghton, Manchester. ; ; 
15,906. Tapprina Casks and Barres, R. Laing, Bir- 

mingham. : 
ae rer Doc, Gams, and Pouttry Foon, J. C. Bannister, 
ee 


Leeds. 

15,908. Firrines for Ventitators, J. W. Cross, 
Birmingham. 

15,909. PHorograpuic Fixs, J. B. and W. M. Brooks, 
Birming! lo 

15,910 HypRravu.ic Macuings, J. Giffen, Campbeltown, 
Argyllshire. 

15,911. LyrgRLockine Execrric Lamps, C. A Shanks, 


London. 

15,912. Cows, E. Bosworth and F. M. Baraclough, 
Handsworth. 

15,913. Pneumatic Rusper Tires, T. T. Vernon, 
Liverpool. 

15,914. Gear for Fiumw-orgRaTeD Pumps, C. R. Honi- 

, Liverpool ‘ 

15,915. Forpiye Trouser Srretcuer, W. A. Ellis, 
London. 

15,916. Workmen's Time Recorper, J. J. Stockall, 


London. i 
15,917. Lock and Brake for Cycizs, E. J. Jenkins, 
ristol. 
15,918. Wispow, A. Young, London. 
15,919. Catcu Devics, J. Braeuer, Dresden. 
15,920. Gor Civuss, L. G. Ross, Birmingham. 
15,921. Fre Screen, 8. Whiteside and L. Kitchen, 


mdon. 

15,922. Sream Cooxinec Pots, W. and E. Allday, 
London. 

15,923. Preventinc Encing Drivers Runnixe Past 
Dancer Sienazs, T. Cairns, London. 

15,924. CONCENTRATING OrEs, The Wilfley Ore Cun- 
centrator Syndicate, Limited.—(A. Kk. Willey, 
United States.) 

15,925. CoNCENTRATING OnEs, The Wilfley Ore Con- 
centrator Syndicate, Limited.—(4. R. Wilfley, 
United States.) 

15,926. Wispow Sasugs, G. Puttock, Addlestone, 
Surrey. 

15,927. PLumpers’ Jomt-wipine Vicz, H. J. Drake, 
London. ¥ 
15,928. Pirg Case and Topacco Poucn, A. Lewis, 

mdon. 

15,929. Venictes, W. E. and W. R. Jones and W. G. 
H. Sedwell, London. 

15,930. VENTILATING BotanicaL Buiipines, R. Iles, 
London. 

15,931. Printinc Macuings, A. Adkins, London. 


15,932. CHANGING PassENGERS while a TRAIN is 
TRAVELLING at FoLt Srezep, W. T. Rowlett, 
London. 


15,933. SHeEr Sugars and Grass Saears, A. Langer, 


London. : 
15,934. Rotter for Beatinc Downs Eartu, H. Pilling, 
ndon. 
15,935. Brewine Prockss, R. Kubessa, London. 
15,936. VaLvgs, G. Vannieuwenhove and E. de Clercq, 


ndon. 
15,937. Foop for Horsgs, &v., F. Livingstone, 
mdon. 
15,938. ADVERTISING Devices, C. A, Jensen.—(/. Hurvit:, 
Germany.) J 
15,989. CLampine Device for Bars, H. Goldschmidt, 


maon. 

15,940. Lamps for Tgstinc Purposgs, F. J. Gordon, 
ndaon. 

15,941, MepicaTep Vacrnat Tampons, E. M. Hervish, 
mdon. 

15,942. Boarps for Piayino Games, E. T. Burrowes, 


mdon. 

15,948. WaTER-TUBE STzaM GENERATOR, J. Pulliman, 
London. 

15,944. Exastic Fiuip Tursixes, The British Thom- 
son-Houston Company, Limited. —(C. G. Curtis, 
United States.) 

15,945. Wap Puncugs, W. Evans, L. Wallet, and 8S. 
Feast, London. ¢ 
15,946. CompEnsaTING Pipe Junctiox, L. Hochstein, 
London. 
15,947. Drivine Bortsa Macuings, 8. Woyslaw, 

London. 
15,948. Fitters, F. D. Marshall, London. . 
15,949, ConTrot of RecorLine Guns, C. P. E. Schneider, 


London. : 

15,950. Stoves for HaRpDENING PuRposgs, C. Bechstein, 
London. 

15,951. Bopres of Motor Cars, Morgan and Co., 
Limited, and C. Richardson, London. 

15,952. INCANDESCENT LIGHTING APPARATUS, J. Tulson, 
London. 

15,953. Tips of Brutiarp Cugs, A. W. McL. Keen, C, 
S. Gardner, aud E. Watson, London. 

15,954. Borrue Stoprsrs, A. Frederiksen, London. 

15,955. Rotary Drigrs, D. Grupe, London. 

15,956. Dimmnisninc the Dust Raissep by WHEELED 
Veniciss, F. W. 8. Stokes, London. 

15,957. Typewriters, 8. 8S. Bromhead.—(F. T. Wonna- 
cott, South Africa.) 

15,958. ScrEw-cuTTine Device for LaTuxs, J. Brockie, 
London. 

15,959. Matcu Boxgs, M. Rosenfeld, London. 

15,960. Marntarninec Surraces of Roaps, L. 8. van 
Westrum, London. 

15,961. ComBaTine Fires in Mivxzs, J. Krzyzanowski 
and 8S. Wysocki, London. 

15,962. Borrte Wasuina, G. C. Marks.—(J. J. McLaugh- 
lin, Canada.) 

15,963. Tarcet Traps, G. C. Marks.—(The Chamberlain 
Cartridge and Target Company, United States.) 

15,964. InFLaTine Tires, J. M. Willis, jun., J. A. 
White, and W. O. Eddy, London. 
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15,965. HorsgsHor Paps, A. Dales, Manchester. 

15,966. Gas Propucsr, J. Fieiding, Gloucester. 

15,967. ComBrnaTIoN Pursg, A. B. Tracy, London. 

15,968, Etgcrric Batrerizs, A. Blackman and C. E. 
Warren, London. 

15,969. Device for OpgnING MINERAL or AERATED 
Water Bortrzs, G. W. Richardson and H. W. Bowler, 
London. 

15,970. Execrric Tramcars, J. A. Lycett and G. J. 
Conaty, Birmingham. 

15,971. Trgs, L. Myers, Birmingham. 

15,972. SwitcHEs for StarTine Exgctric Morors, F. 
O. Hunt, York. 

15,973, AppLiancefor Hyaienic Purposgs, W. L. Clark, 
London. 

15,974. Foutpinc and Mgasurine Macuings, W. H. 
Hacking, Bury. 

15,975. SUSPENDER for CarRyING BALANCE WEIGHTS, 
R. T. Grocott, Stoke-on-Trent. 

15,976. Struts for Backs of SHowcarps, F. Strain, 
Belfast. 

15,977. Srgam Extractor and Reaviator, E. Mear, 
Burton-on-Trent. 

15,978. Firtine Motor Car Spsrines, H. Brockhouse, 
West Bromwich. 

15,979. Swrtcw Lamp Houper for Etectric Licurixe, 
G. Casperson, Leeds. 

15,980. IwpicaTor for ELectric Fusz Ways, J. Wilson, 
Manchester. 

15,981. PortaBLe Cycle Stanp, G. W. Walker, New- 
castle-on-Tyne. 

15,982. PerroraTep Lamp Guassks, O. Schott, Jena, 

ermapy. 

15,988. Burns, J. Adair, Woodville, near Lucan, Co. 
Dublin. 

18,984. CLasps cr Buck1Es, T. Wilcox, Birmingham. 

15,985. Borrizs, F. W. Miller, G. J. Morley, and S. 8. 
Kay, Malvern Link. 

15,986. SEPARATING SOLID MATERIALS, R, Zorner, Man- 
chester. 

15,987. Motors for Roap VeuiciEs, W. W. G. Web 
and J. Hall, Londun. 

15,988. Razor, A, G. Chamberlain, London. 

15,989. Rzgxs of Corton, J. Colley, London. 

15, vo Means for Dgzr Dritiixe, W. R. Bawden; 

ndon. 
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15,991. Rxg-sotine of Boors, O. U. Buchschacher, 
London. 

15,992. ELECTRO - MAGNETIC 
London. 

15.993. Foop for Carrie, L. Briant and E. F. Light, 
London. 

15,994. Srantine Havpie for Motor Cars, W. Bode, 
London. 

15,895, Caarcer InpicaTors f.r Ssconpany BATTERIES, 
H. P. Maxim, London. 

15,936. Compressors for MecHanic\t R&FRIGERATORS, 
L. Sterne.—(L. Block, United States.) 

R. J. 


Brakes, H. Seggel, 


15,997. Rartway SicNaLt WIRE, Dennett, 
Londen. 

15,98. ADVERTISING NOVELTY 
London. 

15,999. BaRR&Ls of Pump:, H. Stone and C. N. Milner, 
Birmingham. 

16,000. Protecrine Penes of Fins Excrygs, W. Busch, 
London. 

16,001. Fikg-psoor F.oors, P. T. Shields, Kingston- 
on-Thames. 

16,002. NoN-REFILL* BLE Borrcsgs, J. Miller, London. 

16 003. FLroorinc for Ruapways, &c, P. Timofeeff, 
London. 

16,004. Paotoarapuic PLares, O. Imray.—(J/. Carpen- 
tier, France.) 

16,005, Apparatus for Destrec rive DisTILLaTion, The 
Otto-Hilgeustock Coke-Oven Company, Limited.— 
(De. C. Otto and Co , Germany ) 

16,006. Ourpoor Sgats, W. Simm and T. J. Denny, 
London. 

16,007. Porcstarn Welcuine Piarss, A. Stillwell, 
London. 

16,008. Cycie Pepars, G. M. Nichol, London. 

16,009. Scenic Apparatus, W. A. Hadden, London. 

16,010. Paint, F. Restiaux, London. 

16,011. Luyotyek Mecaings, P. M. Justice.—(/. R. 
Dougall, Canada.) 

16,012. Doox for Domgstic Ovess, C. C. Gardner, 
London. 

16,013. beLT-DRivEN Motor Car Gear, D. W. McLean, 
London. 

16,014 ames fur ELectric Conpuctors, W. V. Smith, 

ndon. 

16,015. Inngr Tisss for Przumatic Tirgs, B. Higgs, 
London. 

16,016. Mou ps for Castine, L. Markus, London. 

16,017. Sargry-Lockine CouPLinG SHACKLE, R. Davies, 
Swansea. 

16,018. Burwine Liguip Foust, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and E. L. Orde, 
London. | 

16,019. Apraratos for Srorinc Goops, A. W. Adawus, 
London. 

16,020. Preserving Mitk, F. A. Schouten, A. E. 
Bertie-Smith, and A. F. Spencer, London. 

16,021, Potrine Up Botrsr, R. W. Ashcroft, W. J. 
Maddren, and 8. Ashcroft, Liverpool. 

16,022. Fasteninc Papers Tocstuer, J. B. Poynter 
Liverpool. 

16,023. MARKER for Gamgs of Carbs, W. W. G. Tate, 
London. 

16,024. Fasteners for Winpuw Sasues, J. Phillips, 
London. 

16,025. Looms four Wsavine, 8S. Marschik and K. A. 
Zschérner, London. 

16,026. Looms, S. Marschik and K. A. Zschérner, 
London. 

16,027. MecuanicaL Stoker, J. Kudlicz, A. C. F. 
von André and H. R. O. Friederici, London. 

16,028. PreciPiITaTIon Tanks, J. Corbett, London. 

16,029. Arracainc LinEN Currs to Saints, H. W. 
Bolton, London. 

16,030. Suacktge for Courtine Trucas, J. Rees, 


Packxst, A. Steer, 


on. 
16,031. Apparatus for Cootinc Beveracgs, W. Budd, 
mdon. 
16,032. Excings, R. W. James.—(A4. A. Low, United 
States.) 
Luminous E. Martin, 
London. 
16 7 geen of Sort Contarnine Limes, P. Funke, 
ondon. 
16,035, Pitt Boxss, T. D. Whitehead, London. 
16,036. Boxes for Hotpine Matcugs, T. D. Whitehead, 
London. 
16,037. Topacco Pirgs, G. Dubuisson, London. 
16,038. RecuLaTING CurRENT Surp.y, H. W. Butler, 
London. 
16,039. Botries, A. Hird, London. 


ADVERTISEMENTS, 
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16,040. Varour Burners, R. Sutton, C. and G. Marsh, 
and W. Walton, London. 

16,041. Fasteninc for Mortice Gavucgs, E. Spooner, 
Old Fletton, Peterborough. 

16,042. Prasez Area Foxper, R. W. K. Edwards, 
London. 

—— CatrLe Fsepine Caxss, W. B. Bibby, Liver- 
pool. 

16,044. Browine Pvzzze, W. A. Tant, Birmingham. 

16,045. SaniraRy Dust Recepracuss, J. Kirkman, 
Chorley. 

16,046, Nuts, £. Jackson, Manchester. 

16,047. Beit Fastener, I. Jackson, Manchester. 

16,048. AuTomaTic FLusHING Tank, M. J. and S. H. 
Adams, Scotswood-on-Tyne. 

16,049. FLEXIBLE TRANSMITTING MECHANISM, R. A. 
Tomson and Gloria Cycle Company, Limited, 
Coventry. 

16,050. Bispisc for Lapigs' Sairts, F. Hallwortb, 
Manchester. 

16,051. ADsUsTABLE Canopy for FIREPLACES, The 
Scottish Central Iron Company, Limited, Glasgow. 

~~ nee the Rois of Macutygs, A. L. Dennis, 
sristul. 

16,053. Locks, Lockerbie and Wilkinson, Limited, and 
J. M. Lockerbie, Birmingham. 

16,054. DeveLopinc PuorocrapHic Fiios, A. G. Bell, 
West Didsbury, Manchester. 

16,055. HARDENING Steg. Tvors, T. H. Gannon and 
W. H. Ptillips, Rochdale. 

16,056. VENTiLaToRS, J. Sephton, Liverpooi. 

16,057. Atm-TigHT VALVE for ENGINEs, 
Dumfries. 

a Motor Carriacgs, B. E Dickinson, Birmin;;- 
1am. 

16,059. Pump Conygctions, B. E. Dickinson, Bir- 
mingham. 

16,060. Composition, W. C. Fairweather.—(The Adams 
and Elting Company, United States.) 

16,061. Empossinc Presszs, C. Seybold, Glasgow. 

16,062. Pocket Pgw and Pencit Retaryer, R. Kollmar, 
Glasgow. 

16,063. BascuLe Brivogs, A. H. Scherzer, Glasgow. 

16,064. PautoeRaPHic Printixc Framms, F. Fidler, 
Sheffield. 

16,065. Typewriters, J. L. Cantelo, New Brighton, 
Cheshire. 

16,066. Psanorootes, F. Lott, Waterloo, near Liver- 


R. Fell, 


poo: 

16,067. Rock Druts, C. Bertenburgand C. Christiansen, 
London. 

16,068. Macuing for Castine Typs, F. W. Hews, 
London. 

16,069. Macutsg for Curtise Paper, C. W. Lovell, 
London. 

16,070. Grass Composition, O. Blank aud E. Friedberg, 
London. i 

16,071. BortLe Stoprgrs, A. F, Mountainand D. Morgan, 

ondon. 

16,072. Jomstep Connections for Pipzs, J. G. Stidder, 
Brockley. 

16,073. Apparatus for Fittixc SyrHonw Bortrirs, G 
Harrison.-—(The Static Carbonising Coimpauy, United 
States.) 

got Arpors of Expanpinc Manprixs, B. Young, 

mdon. 

16,075. Propucine a Surrack on Mgera.yic Coprer, M 
Mayer, London, 

16,076. MecuanicaL Foo Si1enais, F. Elkington, 
Komford. 





16,077. Motor Veuicies, D. M. Pfautz, London. 

16,078. Etecrricrry Motor Meters, W. Hamilton, 
London. 

16,079. Winpow Catcurs, W. K.-L. Dickson and C. 
Owen, Londen. 

16 080. SpgEp Ivp:cators, A B Chatwood, Lozdon 

16,081. SHékT-rekoING Macuing, H. H. Lake.— 
Benedict, United States ) 

16,082. Hanoine Picture, H. H. Lake —(M. B. and 
F. M. Kanaly, United States ) 

16,083. PapKr-cuTTiINe M.icutnp, H. H. Lake.— (The 
National Package Machine Company, United States.) 
16,034. Toots for FuancinG Pirgs, L. D. Lovekin, 

London. 
16,085. Kyrrrinc Macutysgs, J. B. Hipwell, London. 
16,086. Paerarine Paintine Sorracss, F. E. Blaisdell, 
London. 
16,087. Rorpz Grips, R. Jameson and J. R. Coulson, 
London. 
16,088. Horstinc Apparatus, A, W. Adams, London. 
16,089. SrraingeR for Tearots, R. Draper and C. Ware, 


(L. 


16,090. DisappgaRinG Ficurg Tarcrts, C. E. Marks, 
London. 

16,091. Saive Drawer, F. Hughes, London. 

16,092. Liquip-pisTarBuTinG ApPpaRaTus G. C. Jarvis, 
Lower Edmonton. 

16,093. Ean Oanaments, T. Wall, Birmingham. 

16,094, Cycigs, A. Sautter, London. 

16,095. PADDLE WHEELS, J. F. Becker, London. 

16,096. Apparatus for Fitutine Cark-, J. Yetton, 
London. 

16,097. Rims for Waegts of Venicies, W. 
Birmingham. 

16,098. Porta Bus Krrcnens, L. Lakos, London. 

16,099. CycLe Brakes, A. W. Humphreys, London. 

16,100. CrrcuiT-conTROLLING Devics, H. H. Lake.— 
(Automatic Time Switch Company, United States ) 

16,101. Horss: # xs, T. Lanston, London. 

16,102. Lock Nut, A. J. Boult —(4. Minne, France.) 

16 103. Organs, G. F. Smith, London. 

16,104. Prorkcrep Pyevumatic Tire, I. Clifford, 
London. 

16,105. Weer Rios, I. Clifford, London. 

16,106. RatLway Switcu, R. 8. St. George-Moore, 


Smith, 


ndon. 

16,107. PorTABLE or Fieitp Baxkerigs, L. Lakos, 
London. 

16,108. Srgam Wuist.e, W. Brewer, London. 

16,109. Retievine Tc sicco Smoke of its Noxtous 
Ecements, G. G. M. Hardingham.—(H. 0. Wendt, 
Germany.) 

16,110. Go_r Ba.ts, T. C. Crawford, London. 

16,111. PLATE-pDEVELOPING -Macuing, G. F. Fraley, 
London. 

16,112. Mgtrat Po.tss, H. E. and C. E. Marsters, 

ndon. 

16,113. Propuctne Heriztan Oscitiations, J. N. 
Maskelyne, jun , London. 

16,114. InTsRRupTerRs for Isptcrion Cots, J. N. 
Maskelyne, jun., London. 

16,115. SienaLLInG Apearatus, F. Hubber and W. G. 
Higgs, London. 

16,116. StipK Vatves, T. Wilton, London. 

16,117. Fotpine Tssugs, W. J. Noble, London. 

16,118. Orgsine Tins, K, Scholes, London. 

16,119. PResEKViING GRAMOPHONE Recorps, R. Biirgi, 
London. 

16,120. VentiLators for Winpows, E. J. Glackin, 


udon. 
16,121. Perrer Casters, W. H. Scott and W. M. Turner, 


ndon. 

16,122. Hgatina Liquips, G. Braselmann and F. 
Lunnemann, London. 

16,123. Toy, R. E. Bright, London. 

16,124. Wixpow Fasteners, A. Graham, London. 

16,125. Lupricatinc Supstances, W. H. Sandwith 
and H. T. Rayner, Lond n. 

16,126. MuvgraL Fitiines for Testu, W. F. Mellersh, 

mdon. 

16,127. Makinc Briquetrss, W. P. Thompson.—(F. B. 
Merrill, United States.) 

16,128. Gotr Batts, W. P. Thompson. — (/. B. Marston, 
United States.) 

16,129, Rorary Exoings, R. Nass, Liverpool. 

16,130. HypRo-CARBURETTED AiR P ant, R. C. Lines, 
Liverpool. 

16,131. Maring Proputsion Apparatus, W. P. Thomp- 
son, Liverpool. 

16,132. RecTiryinc PotypHase Currents, W. E. 
Evans.—(Allgemeine Elektricitéts Gesellschaft, Ger- 
many.) 

16,138. Enarusg ExuaustT ARRANGEMENTS, J. Y. John- 
son.—(Société Frangaise de Constructions Mécaniques 
Anciens Etablissements Cail, France.) 

16,134. Hanpiinc Tapgs, I. M. H. Vear, A. O. Gould, 
and C. W. R. Campbell, London. 

16,135. Hats, M. Archambault, Lond-n. 

16,136. Wage. Scraper, A. E. Watson, London. 

16,137. FREE-STREAM TurRBINE, A. G. M. Michell, 
London. 

16,188. SigNALLING Systems, C. W. Mills and W. W. 
Piddington, London. 

16,139. Gainpinc Apparatus, O. Imray.—(St. Louis 
Plate Glass Company, United States.) 
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16,140. Mawpo.ings, C. B. Pett, Birmingham. 

16,141. AUTOMATIC CANDLE ExtinouisHER, T. David, 
Cardiff. 

16,142. Switcn Hook for TsLepnonss, R. F. Hall and 
T. L. Jones, Birmingham. 

16,143. Gutta-percua Susstitutes, J. B. Scammell 
and E. A. Muskett, London. 

16,144. Connecting Warp Tareaps, BH. 
Shipley. 

16,145. APPARATUS for Heatinc F iurps, M. Allan, 

ndon. 
16,146. AsskmBLING Bearine Batts, W. J. Dossetter, 


Hodgson, 


Pressure, J. E. 


16,147. OsTarintnc CONVERGING . 
A. Venimore, 


Fletcher, L. Burrows, an 
Sheffield. 

16,148. Fuss Boarp, A. Reame, Hull. 

= Lire Guagps for Tsamcanrs, H. Dodds, Sunder- 
land. 

16,150. Auvromatic Fiusnine Sypuon, J. Merrill, 
Sheffield. 

16,151. Wargr-cooLinc Apparatus for Motor Cars, 
A. J. Drake and Stirling's Motor Carriages, Limited, 
Coventry. 

16,152. Motor Car Brake, A. J. Drake and Stirling's 
Motor Carriages, Limited, Coventry. 

16,158. Traxsmission Geax for Motor Cars, A. J. 
Drake and Stirling's Motor Carriages, Limited, 
Coventry. 

16,154. Motor Cars, A. J. Drake and Stirling’s Motor 
Carriages, Limited, Coventry. 

16,155. Duvice for GeneraTinG Stzsm, J. Rickie, 
Glasgow. 

16,156. Wire Heaups of Weavine Looms, R. Sharples, 
Preston. 

16,157. Warpgrs Bzams, J. R. Lawton, O. Folds, and 
8. Holgate, Burrley. 

16,158. ConstrucTING Composite Putizeys, W. Ambler, 
Keighley. 

16,159. ELecTRIc Mgasurine Device, A. T. Cooper, 
Liverpool. 

16,160. PskumaTic Tings for VanicuEs, J. Butler, Man- 
chester. 

16,161. Revotvine Gas Licut, R. W. Atkinson, Sun- 
derland. 

16,162. Bruwers’ Wort Reraicerator, E. G. Adlam, 
Bristol 


16,163. STEAM Generators, J. Gresty, Levenshulme, 
Lancs. 

16,164. Gas Propucers, A. B. Duff, Glasgow. 

16,165. Dre Hoitpgr, A. Eckstein and A. Brooker, 
Manchester. 4 

16,166. IsTERNAL ComBusTion Morors, 8. Griffin, 
B 


ath. 
16,167. Liquip Hyprocarson Morors, 8. Griffin, 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


718,723. Pimrcine anv Exp vine Mit, J. H, Nichol- 
son, Pittsburg, ’a —Filed March 15th 1900, 

Claim —1a a piercivg or expauding mill, the com- 
bination of a mandril, two substantially equally 
obliquely-rolling rells and a guide mounted to form 
a pass between the rolls, the said rolls bei: g un- 


718,723 


symmetrically placed in respect to the axis of the 
pass, one of the roll axes lying at a slight angle to an 
imaginary plane paral!cl to the roll axis and contain- 
ing the axis of the pass, and the axis of the other roll 
being displaced from the said plane whereby with 
reference to such plane one roll feeds by inclination or 
skew and the other by displacement or elevation. 


720,123. Biur Frame Ow Srove. G@ W. Ferdon, 
Brooklyn, N. Y.— Filed September 237d, 1902. 

Claim.—(1) The combination in a blu» flame oil 
stove, of an annular burner having concentric 
shoulders at top, and an upwardly-projecting flange 
on the inner shoulder, a dome-shaped: attachment 
secured to said flange, and constructed with perforated 
side walls, and a combustion drum embracing said 
burner attachment and seated on said shoulders. (?) 
The combinaticn in a blue flame oil stove, of an 





annular trough- shaped burner having corcentric 
shoulders at top, and an upwardly-projecting flange 
on the inner shoulder, a perforated diaphragm beneath 
said inner shoulder and in contact therewith, a dome- 
shaped attachment seamed to said flange, and having 
perforated side wails, and a combustion drum com- 
prising concentric perforated cylinders seated on said 
shoulders, and a supplemental perforated cylinder 
arranged concentrically within itsair space above said 
dome-shaped burner attachment. 


720,242. ARMOUR-PIERCING ProsecTiLE, R. A. Had- 
Jield, Shefiield, England. — Filed November 28th, 
1898. 

Claim.—An armour-piercing projectile having a 
spiral rib on its head portion, and extended from near 
the point thereof rearwardly, and a correspondingly 


“mmm ss)! 
LT 


interiorly grooved cap adapted to be screwed upon the 

projectile and retained thereupon by co-operation of 

the rib and groove, the inner surface of the cap fitting 

snugly upon the external surface of the head portion 

of the projectile. 

720,374. Process of Castinc CruciBLe StTgEx [Ncorts, 
J. F. McGrath, Newark, N.J.—Filed May 23rd, 

) 


1902. 
Claim.—(1) The process of casting crucible steel 
ingota, consisting of first casting a portion of a pot of 


Wcecélideedeeder 
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mo'ten steel into a mould, and partialiy hardening the 
steel thus cast, then applying to the partly hardened 
steel a blow or impact to solidify the still fluid core or 
centre part thereof and then casting at the top of the 





artly cast ingot the balance or remainder of the stec}! 
Sens the pot containing the metal first cast, sub. 
stantially as set forth. (2) The process of casting 
crucible steel ingots consisting of first casting « portion 
of a body of steel from a crucible into a bottomless 
mould having means for temporarily holding the meta} 
therein while molten, allowing said steel to part} 
cool, and set or harden, then permitting the partly 
hard steel to gravitate with force against a hard 
resisting body and finally pouring on to said first cagt. 
ing the remainder of steel from the said crucible sub. 
stantially as set forth. ; 


720,517. Appsratos for MaKine Sugrr Grass, R. J. 
Frink and W. de H. Lee, Cleveland, Ohio.—FPiteg 
November 28rd, 1901. 

Claim.—(1) An apparatus for makiog sheet glass 
comprising a melting furnace for the raw material and 
a delivery tank for the molten glass having a covered 
overflow passage tberet», and a plurality of en losing 
walls about said delivery tank, said walls and tank 


WW 
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having heat-circulating spaces between them, whereby 
the temperature of the said tank may be regulated, 
substantially as describel. (2) In glass making 
apparatus, a delivery tank for the molten glass and a 
melting furnace haviog a covered overflow discharge 
into said tank and a wall about said tank having a 
draught outlet at the bottom of said tank, the space 
between said tank and wall constituting part of the 
draught channel from the melting furnace, sub- 
stantially as described. 


721,047. Roti-nousine Suprort, J. Kennedy, Pitts- 
bury, Pa.—Filed September 30th, 1901. 

Claim.—(1) The combination with a support, of a 
housing foot having an inner shoulder bearing against 
the support, and clamping mechanism comprising a 
suparate outer transverse shoe engagipg the foot and 
support, and having co-acting inclined faces, and 
devices extending through the foot for securing the 


(721.047) 





foot in p*ace, substantially as described. (2) A 
housing foot having a transverse recess, with an 
inner shoulder, a support having a head fitting 
in said recess, a transverse shoe having inner inclined 
faces en; ng corresponding faces upon the housing 
foot and the head of the support, and horizontally 
extending bolts arranged to secure the shoe in 
position, substantially as described. 


721,617. Mmgrnop or Puriryina Buast Furnace 
Gases, G. J. Snelus, Frizington, England.—Filed 
September 29th, 1902. 

Claim.—A method of treating blast furnace gas con- 
sisting in passing said gas through incandescent fuel, 
injecting air blast into the fuel at a point below the 
point of entry of said gas, extracting the dust from 
said gas by forming with said dust and flux a fusible 
slag, enriching said furnace gas by the admixture 


721,617} 
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therewith of the gaseous products from said 
bituminous coal, converting the carbon dioxide of 
the furnace gas into carbon monoxide by the combus- 
tion of said carbonaceous fuel, and adding carbon 
monoxide and hydrogen tu said furnace gas by inject- 
ing steam into the hot fuel at a point some distance 
above the point that the crude blast furnace gas enters 
into the incandescent fuel, so as to economise the 
otherwise waste heat in the descending fuel, substan- 
tially as described. 
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ANEW THEORY OF HEAT POWER PLANTS. 
By Pror, Ropert H. SmitTH. 
No. IV.* 
ELEMENTARY ADJUSTMENT OF SIZE FOR MAXIMUM 
ECONOMY. 


Tux material active in engineering power machines is 
sometimes carried ape a closed cycle, but very rarely 
within the machine and guided in any way by the 
machine. The nearest approach to a closed cycle within 
the power plant is in the case of the water and steam 
used in marine steam boilers and engines, where the expense 
of supplying fresh water justifies the cost of guiding the 
material round the cycle as fully as practicable in order 
to use it over and over again. In non-condensing 
engines the steam eventually condenses, to a large extent, 
to water of about the feed temperature, but the process 
is accomplished uncontrolled in the outside atmosphere. 
The engineer throws it away as waste as quickly as’ pos- 
sible after it has expanded to terminal pressure. In 
all cases the cylinder indicator card has only its admis- 
sion and expansion pafts even remotely approxi- 
mating to the thermodynamic cycle through which the 
material runs. In gas and oil engines there is never any 
attempt to cool the exhaust and to separate it into its 
original pre-combustion elements of unburnt air and fuel. 
In steam-boiler plant no effort is made to resolve the 
chimney gases into air and unburnt coal and to coolthem 
to atmospheric temperature. What we do is to utilise 
natural sources of thermal power, as far as is profitable 
in getting resilience from them, and then to abandon 
the material products of the process as waste. 
All that industry demands of science, therefore, is how to 
get as large a ratio r, /h, as practicable, under the various 
conditions of profitable industrial activity, and how to 
utilise the resilience R thus obtained with as little waste 
as possible. The latter part of the problem is purely 
dynamic, except in so far as it consists in avoiding a 
tendency to convert useful dynamic into wasteful 
thermal action. 

Now, in “perfect gases,” r,/h, is unity, under all 
circumstances, and in operating with these the problem 
of energy-utilisation concentrates itself in its second 
half, i.¢., in avoiding waste of resilience. In internal 
combustion gas engines effective means are deliberately 
taken to waste a very large portion of it by water-jacket 
cooling of the cylinder; and this is a very clear proof 
that the value of energy-efficiency is often completely 
overborne by other more important items in commercial 
economy. 

The equations of these “ perfect gases” are adiabatic 
ps* =a constant for each curve, and isothermal ps o< 
absolute temperature. 
~ For any substance whose similar equations are p s* = 
adiabatic constant, and p #9 o< (temperature) ° for each 
isothermal, it is not difficult to show that, while 7, remains 


p 


1 om , 
, 1° the specific heat 4, = -—-,. In this case then 


-0 
ry /hy would be er \p which would retain the same 


value throughout those parts of the diagram in which the 
powers a, @ and p are unchanged. This formula is 
suggested in order to show how the coefficient rp /h, 
depends mainly on the difference of the slopes “of the 
adiabatic, and of the isothermal. According to it, these 


slopes are respectively, ab and 4 while the tempera- 
ture gradient of the pressure up the constant volume line 
is pe , where 7 is the temperature. 


In that degree in which the adiabatics and isothermals 
of any substance diverge less from each other than those 
of perfect gases, the divergence being measured by the 
difference of the tangents of inclination, and in that 
degree in which the pressure increases more rapidly with 
the temperature than in perfect gases, the dynothermic 
co-efficient of the substance becomes less when used as a 
thermodynamic medium. 

Adiabatic and isothermal curves, according to any such 
formulas, in which s means the volume or other whole 
configuration, never cross the zero stress axis, thus per- 
mitting only one kind of stress. The formulas p s« and 
p 8® with s meaning the volume, are unsuitable for ten- 
sion conditions. With « positive, they reduce the stress 
to zero only at an indefinitely large volume. For solids 
which can pass from compressive to tensive stress a modi- 
fied formula of the same shape, with (p + 7) substituted 
for p, may serve for long ranges of the curves. Here p 
is pressure stress if positive, and tension if negative, and 
is @ maximum tension that cannot be borne without 
breakage. The mathematical analysis of such curves is 


the same as the previous ones, and h,, = —-., as before. 
rege: 


If the equation for any one adiabatic be (p + 7) s« = A, 
then the volume at which the stress becomes zero is 


Be = and the resilience at any point of this adiabatic is 


1 a-l 
(ptsye —Aan a .+ Ofcourse, Ais different for the 


successive adiabatics, 
If rand « were the same for all of these, then a simple 
a-l 
calculation gi Pa Ae | +.) ys 
NE, GINO . ptt mg ne (5. , and the 
ratio of this to “ is the dynothermic coefticient. So 


long as p is only small as compared with 7, this formula 
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+ In this formula p is to be i ; ; 
or 2 tension, a p is to be taken positive, whether it be a compression 





gives, without much error, r = 1 and rp/hp 


a(a—1) 
ao LoS: r, increases from this value as the 
ap (a-1) 
stress becomes greater. 

We have, however, no experimental proof as yet 
that = is the same for the different adiabatics for one sub- 
stance. But as the breakage of the material in compres- 
sion and in tension prevents the curves actually runnin 
to near their mathematical limits, very likely the re 
variation of x does not much affect the approximation to 
accuracy in the above formulas. 

In view of the fact that resilience is produced some- 
times by inflow and:sometimes by outflow of heat energy, 
it seems clear that, if heat energy can be converted into 
resilience, then there must be two —— kinds of 
resilience, the one compressive increased by addition of 
heat, the other due to conservative molecular forces of 
cohesion and rigidity. However these latter operate, 
and whether the energy associated with them be in the 
material or in the ether surrounding it, the resilience due 
to them is wholly or partly masked by the heat resilience. 
Sensible zero stress results from the two exactly counter- 
balancing each other, and according to the overbalance 
of one or the other, we have tension or compression. 

Having examined the proportion in which resilience is 
produced by heat transpower and generation, it remains 
to examine the conditions under which the resilience 
so produced can be economically used in giving utilisable 
mechanical work. 

The first and most important economic condition seems 
to be to create the resilience at as small volume as 
practicable. If the adiabatic curve be ps« = constant, 
then in order to develop any fraction e of the full value 
of the resilience created at volume s, there must be 

8 
1, and the bulk, and, 
( 1— eja-1 
roughly, the prime cost of the power plant, is pro- 
portional to this. The difference between this and 
the initial bulk s is active and profitable ; the 
initial bulk is inert and unprofitable. The most un- 


expansion to volume 









Prime Cost of 
kt Power Plant----- 





' | Cylinder Volume or Volume per 1b. 
eee te Ah) tee »+at end of Expansion including ---» 
| dead initial Volume 
2 ano acon ” 
NB S$ isthe Volume at which the resilience /s 
Generated by heat transpower or internal 
conversion. ¢ Gtr Be. dex 
S is a constant special toeach style of plant 
Fig. 5. Straight line law assumed for prime cost 
of power plant in calculation of maximum 
economy 


poet feature of gas engine design is the unavoidable 
arge dead initial volume occupied by the charge before 
heating. If the resilience developed—with zero back 
pressure — be divided by the final bulk, we have 
1 
{ +. e(1—e)e-1' as the measure of developed re- 
@-— } 
silience per unit volume of the power plant employed, 
and roughly per unit of prime cost. This measure is the 
mean pressure during the working stroke without back 
pressure. It increases up to a maximum limit and then 
decreases again. The value of e giving the maximum is 


e=1- 1 and the maximum value of the measure 
a 


itself is —t ; while the ratio of expansion giving this 
=1 

: ‘ 1 

maximum is a , =}. 

Other items of economy have to be allowed for in the 
complete solution of the industrial problem of power 
supply. An effort in this direction is made below. 
Meantime, to show the numerical meaning of these 
results and their relative importance, the subjoined table 
is given :— 


a? 


Table showing Maximum Utilisation of Resilience without Back 
Pressure per Unit. Bulk of Power Plant. 





Index of adiabatic ex- 
pansion curve a= 1-1 1-2 1-3 1-4 








Ratio of expansion 


-) 
! 


giving maximum a@-l=/26 25 24 23 











Resilience efficiency or 
proportion of resili- | 
ence utilised e=1-1=| -O9l .167 .231  .286 

a j 

Ratio to inital pressure a 
of foot-pounds work 
per cubic foot final | 
volume = mean | 
pressure + initial | 

= 1_=| .95 .335 .32 -31 


a 








pressure 


| 
qz-1 | 


It is not possible to obtain 80 ‘simple general rules as 


these for maximum utilisation of resilience per unit of 
prime cost when account is taken of the back pressure 
deduction from absolute mean pressure to give effective 
pressure, and of the fact that the total prime cost does 
not increase in simple proportion to the final bulk. But 
the rule is well worth giving here in the form.of an 
equation for ¢, because it is quite easy, with the help of 
= bok of logarithms and two or three trials, to solve it 
for any particular case. The back pressure is called b, 
and the prime cost is supposed to vary in proportion to 


the sum of the final volume —; and a constant, 
1 —e)*-} 

here called 8. Fig. 5 explains the exact meaning of this 
constant 8. 

Then the resilience efficiency giving maximum utilisa- 
tion of resilience created at the pressure p and volume 8, 
is the e obtained from the equation 





a 


a-l a 8 b 8 b\* 
- ~ 2 om OSE 1— 
"4 pes ey tak eile ( ) 
The corresponding ratio of expansion is— 


1 


As an example of this calculation, take 6 = in p, and 


8= ; 8. Then the equation fur e is— 
v 


a 


tf" =. a e—— +08, 


ene 7 aa 


and the ratio of expansion is the reciprocal of 


pf Sie Ba 





a= 5*S 
For the above four values of « this gives :— 
a=1-1 ae Pee Pa 
ez TE... 4B “i 
Ratio of expansion = 4:1 .., 3:8 ... 3-55... 3-83 


In this example S has been taken extremely large. To 
further illustrate these results, take S = s, or only one- 


fifth as large as in the last example, and take b = 0 Py 


as before. The equation for e then becomes— 


Pe ee iM | 
(1 —e) —.e=- 6 


and the ratio of expansion, the reciprocal of 


a=1-1 sett Ste ie, Bie 23 ee 
ex +10 eee -183 ee +250 one +307 
Ratio of expansion = 2-99 ... 2-74 ... 2-64 ... 2-62 


It will be noted how much nearer these figures are to 


the first set than to the last given. Increase of - 


and increase of Ad each always decrease e. Also note 


that while e, the proportion of the whole resilience 
utilised, increases in all cases rapidly with ¢, the ratio of 
expansion increases in each case comparatively little. 
The effect of b and § is about the same upon ¢ as upon 
the expansion ratio. 

With larger S it becomes profitable to utilise a greater 
percentage of the created resilience by enlarging the size 
of the plant to obtain greater expansion, the increase of 
cost involved being less important in proportion to the 
whole cost. S has a more decisive influence than has 5 
in settling the proportions giving maximum economy. 

The proportion of resilience utilised and the ratio of 
apne here calculated are very small. They are 
calculated, of course, upon a restricted view of economy. 
When other considerations are also taken into account, 
as is done below, these results are modified so as to 
obtain larger ratios. But this aspect of the economic 
question is that most commonly overlooked, while it is 
generally the most, or, at least, among the most, im- 
portant. It is, therefore, well to see plainly how small 
the efficiency ratios are which this consideration of bulk 
and prime cost alone would make most profitable. 

The resilience is here supposed created by heat trans- 
power at one constant volume. If it be actually created 
at various volumes or gradually changing volumes, as in 
Fig. 3 and Fig. 4a, then the calculation applies to each 
portion separately with the appropriate p and s for each 
part inserted. The best ratio of expansion for each part 

1 


would be a*~-!; but as there is necessarily the same 
terminal volume for all, those parts created at the larger 
volumes are inevitably utilised in a smaller ratio than 
those created at small volume. Either the former are 
utilised in too small a ratio, or the latter in too great a 
ratio. To obtain the best economy all of the resilience 
should be created at one volume, and at as small volume 
as possible. Not only is the initial volume inert and 
useless, but the most profitable terminal volume is large 
and expensive in proportion to it. As already mentioned, 
this large initial volume is the worst feature of gas and 
air heat engines, while steam obtains a large proportion of 
its heat resilience in the very condensed form of water 
before evaporation. On the other hand, in internal com- 
bustion - gas engines a larger proportion of the heat 
resilience is created at the minimum volume, while steam 
has it created at gradually increasing volume during 
evaporation. 


* In solving this equation, which is of the form (1 - ¢)" - le = k, use it 
in the shape m log. (lL - ¢) = log (k + leg). First guess ¢; from the 
tables here given, and calculate eg from this guess. Next guess ¢g, differ- 
ing from ¢g in the same direction as ¢2 differs from ¢. Insert eg in hn 
of ¢}, and calculate a new value of ¢ in same way as ¢) Was found, If this 
new value differs too much from ¢s, repeat the process once more; but 








ordinarily the two calculations will give a sufficiently close result, 
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CYLINDER OIL AND CYLINDER LUBRICA- 
TION. 
By Henry M. WELLS. 
No. III.* 


Deductions D: Open flash point and viscosity at 
212 deg. Fah., columns e and k 1, Table I., also consistence 
at 60deg. Fah., column s, which may be taken as “ the 
good fuli body” test, it is presumed. Tables IIT. and 
IIi. a—These bring us to conclusions counter to pre- 
conceived ideas. It has been previously stated that 
dark oils have, as a rule, higher flash points than pale 
oils. They have, as a rule, higher viscosities at 212 deg. 
Fah. (100 deg. Cent.), but the average quality of pale oil 
is much thicker at 60 deg. Fah. than almost any dark oil 
(see column s Table I. ante). This is still more apparent 
from the full seriest han from Table I., for oils 10, 11, 
and 12 in Table I., are above the average quality, and 
oil 9 is specially included as a limpid oil. It will be 
observed from Table III. that, as a rule, oils with the 
highest flash point have highest viscosities at 212 deg. 
Fah. (100 deg. Cent.), but of these, the three highest 
flash oils have not the greatest viscosity, and oils 3, 5, 
4, 6, and 2, which are all dark oils, have the highest 
flash points, but no marked relation between flash and 
viscosity can be traced; for oil 3, ranking first in flash, 
Table III., ranks third in viscosity, Table III.a; and 
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oil 6, with the same flash point as oil 2, has a viscosity 
70 per cent. greater than it; and oil 3, with the highest 
flash point of all, has much less viscosity at 212 deg. 
than oil 5, and practically the same as oil 4, with a 
flash point 50 deg. Fah. (28 deg. Cent.) lower; and, 
taking viscosity first, oil 6, the thickest oil in the full 
series at 212 deg., ranks fourth in flash, Table III. 
Deductions E.—But to look at flash point along with vis- 
cosity at temperatures over 212 deg. Fah. (100 deg. Cent.), 
Table I., and the viscosity curves (ante). The viscosity 
curves clearly prove that, in spite of such wide variations 
at 212 deg. Fah., as is plainly shown—oil 6 being, roughly, 
500 per cent. thicker than oil 1—they all drop very 
perceptibly at 250 deg. Fah. At 300 deg. Fah. the 
difference is greater between the dark and the pale oils, 
but not so much between dark and dark or pale and 
pale. At 400 deg. Fah. the difference between dark and 
pale is very slight. At 500 deg. Fah. they are practically 
uniform, with one dark and one pale exception—oils 5 
and 11; while at 600 deg. Fah. they are, to all intents 
and purposes, uniform, with these two exceptions. It 
would be best to explain that these two exceptions are 
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not the exceptions of the 13 oils only, but exceptions 
of all the cylinder oils tested. They are included as 
being exceptional oils. And if any law of high flash point 
following great viscosity were apparent these would show 
it, which they do not. It will be observed that the drop 
in viscosity from 212 deg. Fah. to 300 deg. Fah. is enor- 
mous; from 250 deg. to 350 deg. it is very marked ; 
but from 350 deg. to 600 deg. it is small ; while between 
500 deg. and 600 deg. it is only a few points or seconds, 
although the drop between these two temperatures in 
oils 5 and 11 is greater than with the other oils. This 
appears to show that all cylinder oils lose their viscosity 
very quickly after 212 deg. Fah., and approach a minimum 
viscosity at a certain temperature, after which their vis- 
cosity remains fairly constant. It will be noted that at 
600 deg. Fah. all the oils have a fairly uniform viscosity 
of about 30. 
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Water at 70 deg. Fah. on this viscometer is 82. All the 
cylinder oils were too thick to run through the viscometer 
at 70 deg. Fah. 

D (castor oil) at 70 deg. Fah. is 5504, or about 92 
hours; at 212 deg. it is 116 seconds; at 500 deg. it is 
81 seconds. 

The above results give an idea of the enormous drop 
in viscosity, thickness, or body of all oils between 70 deg. 
and 212 deg. and between 212 deg. and 600 deg. Fah. 

To have tried them over 600 deg. Fah. was not con- 
sidered of practical value for the present work, as that is 
higher than the flash point of most oils. 

In the 220 series oils D to R are machine, neatsfoot, 
olive, sperm oils, &c. Even at 212 deg. Fah. (100 deg. 
Cent.) their viscosities are far and away below all the true 
cylinder oils, yet at 600 deg. Fah. they are practically 
equal to the average cylinder oil. 

Machinery oils F and G have viscosities of 26 and 
25 at 600 deg. Fah., while paraffin wax, a thin fluid at 
212 deg. Fah., very little thicker than water, drops only 
to 23 at 600 deg. Fah., and medicinal vaseline (2057), also 
very thin at 212deg., has a viscosity at 600 deg. Fah. of 
no less than 29—that is, as high as the average cylinder 
oil (see 7, 8, and 9), and is equal to oil 4, which is an oil 
sold as specially suitable for superheated steam. 

It is evident that viscosity at 212deg.is a decidedly 
unreliable guide, and it would be very unwise to pin one's 
faith to the viscosity of an oil at 600deg. Fah. as an 
index of its value as a lubricant for cylinders ‘at high 
temperatures. 

Deductions F: Flash point and boiling point. Tables 
IV. and IV.a.—One would infer that the flash point in 
conjunction with the boiling point (or distillation point) 
—4.e., the point at which cylinder oil begins to decompose 
—would show which oil was best suited for high tempera- 
tures, and one would think the higher the flash point the 
higher the boiling point. Here, again, results of tests 
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run counter to preconceived ideas. It will be seen that 
oils 6 and 2 (both dark), with the same flash points, differ 
20 deg. Fah. in boiling point; that oils 11 and 8 (both 
pale), with the same flash, differ 62 deg. Fah. in boiling 
point; that oils 8 and 9, with flash points 40 deg. Fah. 
and 70 deg. Fah. respectively below oil 6, have practically 
the same boiling points as 6; that oil 11 is excelled in 
boiling point by three others with lower flash points, 
and that oils 12 and D, with the same flash, differ 
300 deg. Fah. in boiling point, and that oil D has the 
lowest boiling point of any oil in the whole series. 
Paraffin wax (R) and ordinary machinery oil (F), in the 
full series, with boiling points of 640 deg. Fah. and 
635 deg. Fah. respectively, rank higher than many 
cylinder oils in that test, even higher than oil 11, which 
is a very high-class pale cylinder oil for superheated 
steam; and medicinal vaseline has a boiling point of 
666 deg. Fah. In fact, boiling point is no index of 
oiliness, as the higher fractions of a good average gas oil 
—which is thinner than any cylinder or machinery oil 
—have boiling points over 600 deg. Fah. 

Deductions G: Flash point and loss at 750 deg. Fah. 
for 30 minutes. Tables V. and V. a.—750 deg. Fah. was 
chosen as approximating to the highest practical working 
temperature for superheated steam in the near future; 
also because it would be difficult, and might be risky, to 
go higher with oils in an ordinary laboratory :— 

It would appear reasonable to expect a high flash point oil 
to lose less in weight at 750 deg. Fah. than lower flash 
oils. In the main this is fairly true, but there is no 
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marked uniformity between the two tests. Oil 3, with 
the highest flash of any oil in the full series of 220, loses 
nearly 50 per cent. more than oil 4, with a flash 52 deg. 
Fah. lower; oil 6, almost equal in flash to 4, loses 
nearly 150 per cent. more than oil 4; oil 2, with almost 
the same flash as 4, loses over 300 per cent. more than 4 
and about 70 per cent.more than 6, with exactly the same 
flash. 

Oils 11 and 8, with the same flash, show a difference 
of 16 per cent., while oil 1—the commonest oil that could 
pass as a cylinder oil—with a low flash point, loses less 
at 750 deg. than six other cylinder oils with flash points 
hundreds of degrees higher. In the full series flash points 
and loss at 750 deg. Fah. vary in a most astonishing 
manner, showing clearly there is no fixed law yet 





discerned governing the relationship between these two 
tests. 

Deductions H: Flash point ; loss at 750 deg. Fah. for 
30 minutes, and loss at 860 deg. Fah. for 80 hours, 
Tables V., V.a, and VI.—We now add a reasonable 
temperature —that of 360deg. Fah. (182 deg. Cent.)—that 
is, the temperature of steam at a boiler pressure of about 
160 1b. per square inch—say, 11 atmospheres. There 
should be some analogy between flash point and loss at 
750 deg. Fah. and loss at 360 deg. Fah. But here again 
oils follow no law—no logical sequence of behaviour, as 
far as can be discerned. Oil 9, which loses most at 
750 deg. F'ah., and ranks very low in flash, loses 0 (nothing) 
at 860 deg. Fah. for 80 hours. Several in the full series 
also lose 0 in this test. Oil 12, with a medium flash and 
a fair loss at 750 deg. Fah., loses 0°2 per cent.only. Oils 3, 
6, and 10, varying considerably in flash and in loss at 
750 deg. Fah., run fairly close in loss at 360 deg. Fah. for 
80 hours. Oils 8 and 7, varying 64 deg. Fah. in flash 
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83} per cent. in loss at 750 deg. Fah. lose practically the 
same in volume at 360 deg. Fah. for 80 hours. The only 
two which closely approximate all through are oils D and 
11. Dis castor oil; 11 is the dearest cylinder oil of the 
full series. Oil 1 loses most at 360 deg. Fah., whereas at 
750 deg. Fah. it made a brave show compared with better 
oils, in spite of its “lower fractions.” Clearly there is no 
visible relation between flash point and loss under heat ; 
for many oils in the 250 series with higher flash than 
oil 1 lose much more than 39°7 per cent. at 750 deg. for 
30 minutes. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Wednesday morning, 29th ult., the first paper read 
before the Institution at Leeds was by Prof. Hele-Shaw 
on “A New Form of Friction Clutch,” of which the 
following is an abstract :— 

Where two pieces of machinery, not having the same speed, 
have to be connected with each other, there would be a shock due 
to inertia, unless the connection was made by means of a friction 
clutch, or some equivalent, such as a slipping belt, allowing the 
two pieces of machinery to gradually come to the same speed. 

Further, it may be said—speaking ae py aon ag wherever 
there is friction between two surfaces, there is a certain amount of 
wear taking place, which may be diminished by the use of suitable 
lubricants. The better, however, the surface is lubricated, the 
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less the effect of friction, and consequently the less the gripping 
power of the clutch. 

We are thus met at the outset with the contradictory conditions 
which have made the problem of the friction clutch such a difficult 
one. 

The author believes there is a way out of the difficulty, and this 
he proposes to bring forward in the present paper. 

Suppose a sheet of metal is pressed into a frustum, the section of 
the corrugation being the frustum of a cone, and that the disc is 
placed upon another one similarly corrugated. It will be observed 
that not only do portions of the frusta not make contact with each 


Cirenlation of Liquid with varying Aagl:s ef Plates 


Lubrucating heles 


Fig. 2 


other, but there is also a space left between the flat portions of 
the discs, 

By placing these discs together as in Fig. 1, and turning one 
alternately to the other, an amount of friction is produced which 
depends on the acuteness of the angle of the frusta, If a number 
of these plates are now placed in a box of the type of the 
‘* Weston” coupling, so that the plates alternately engage with 
two sleeves, one connected with the driver and the other with the 
follower, it will be found: first, there is very considerable gripping 
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power ; secondly, there is a tendency to part rapidly with heat, 
owing to the separation of the discs of metal. ; 

Efficient lubrication of the surfaces in contact is ensured by 
drilling a few large holes in the faces of the corrugations. This 
method is also indicated in the sectional view, Fig. 2. It will be 
noticed from this iliustration that the number of plates in a given 
space depends upon the angle of the corrugation—thus, four plates 
with 30 deg. occupy the same space as six plates with 50 deg. 
These four plates, however, give a better grip than the six plates 
with 50 deg., and have the great advantage of allowing a freer 
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circulation of liquid, as may be easily seen from the figure, The 
plates are also much more rigid with the more acute angle. 

Two views of a standard type of clutch for shafts up to 2in. 
diameter are shown in Fig. 3. 

The shaft is divided at A, the outside case B being keyed to the 
left-hand piece of shafting, and driving the set of ecw having 
external driving teeth. The core C keyed to the right-hand shaft 
driving the plates with internal driving teeth. Pressure is applied 
to the plates as follows :—The sliding sleeve D, containing a coil 
spring, is fitted with pins which project through the outside case 
of the clutch ; these pins press against a flat disc, which in turn 
presses against the plates, causing the clutch to drive. 

When the operating lever is worked so as to release the plates, 
the ring E encircling the sleeve withdraws the trigger pins from 
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the holes into which they fit ; the spring pressing on the opposite 
end of the trigger pin causes the trigger to fly up, and the clutch 
is thereby kept out of operation. 

By moving the lever so as to force the ring E against the trigger, 
the pin end falls into the hole opposite to it, and the coil spring is 
then allowed to transmit its pressure to the plates. 

Fig. 4 shows a section of a larger type of clutch as fitted to a 
3in. shaft. 

The action of this clutch is similar to that described in Fig. 3. 
The triggers, however, are worked by separate coil springs A ; the 
pressure is also applied to the plates by means of separate springs 
B instead of a single one, as in the type illustrated in Fig. 3. 

A considerable amount of lubricant can be contained in this 
clutch owing to the construction of the casing. 


Design for 1,000-H.P. Reversing Clutch. 


ear is 70 kiloms.—i,e., about 45 miles—per hour. This example 
shows the possibilities of the clutch, with which the car can be 
driven for any required distance at the speed of three or four 
miles per hour, or even less, and after running for an hour‘or two 
under these conditions the clutch does not get hot. Of course, 
the main object of the change gear, which is to increase the power 
if necessary, is not attained, since the slipping of the clutch can 
only involve loss of power, but this is a case in which, with an 
engine of sufficient Eee variation in the range of speed is really 
a more important object rather than the saving in power. 


A smal] clutch was shown, driven by a single-phase 
electric motor and a belt, lent by Mr. Wilson Hartnell, to 
whom, and to the Leeds Corporation, who supplied 
current, Professor Shaw tendered his thanks. The simple 
experiments made with the clutch were very telling, and 
elicited the cheers of the numerous audience. The 
discussion which followed the reading of the paper was, 
in the main, a species of epithalamium, or song of praise, 
and really added very little to the paper. It began with 
congratulations from Mr. Wicksteed, who said that Mr. 
Hartnell’s men must have worked nearly all night to get 
the apparatus fixed. 

Then came various questions. Mr. Jones wanted to 
know if springs were used. Prof. Arnold Lupton said 
that the invention must commend itself to all colliery 
engineers, who used clutches very largely in hauling work. 
An admirable feature was that the clutch, because of the 
| way in which the plates were put in, did not require 
| careful alignment—a most important point. Another 
| was that it was really a variable speed clutch, and would 
| help them much in getting round corners in underground 
| working. It would also be of special value in those cases 
| where the driving was done by electric motors running at 
| a constant speed. 

X ro Jackson suggested its application to planers and 
athes. 





Mr. Wicksteed directed attention to the brake dynamo- 
meter described by Professor Hele-Shaw, and suggested 
that an element of inaccuracy was introduced by the 
lever which pressed the friction plates together. 

Mr. Wilson Hartnell said that this clutch seemed to be 
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The right-hand view indicates in secticn the form of ¢rivirg 
teeth adopted. 

Figs. 5 and 6 show the design of an epicyclic reversing gear for 
a steam turbine of 1000 horse-power, the number of revolutions 
per minute being 700 to 800. The action of this type of reversing 
gear may be made as quick or slow as desired, but with the fairly 
heavy fly-wheel attached to the gear shown, it has been found 
possible to change from full speed in one direction to full speed in 
the opposite direction in five seconds. 

The author mentions a number of applications of the clutch 
which have been already made, but the application which really 
led to its invention was in connection with the motor car. 

A satisfactory clutch is one of the most difficult things to secure 
for this purpose. The ordinary type of cone clutch, which is 
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Fig. 6 


generally employed, the cone of which is covered with leather, can 
rarely be maintained in a normal condition for the following 


reasons:—A great command over the car, especially in driving | 
the clutch to slip. When | 


through traffic, is secured by allowi 
slipping has been going on for some time the surfaces are generally 
so altered in their condition that either the clutch will not grip at 
all or it grips violently and harshly. The result in driving is not 
—— unpleasant, but it is very inimical to the car itself. 

e author originally fitted one of his new clutches to a fairly 
heavy car, on which the engines had been changed from 6 to 12 
horse-power. This clutch, although the plates were only 6in. in 
diameter, drove the car so satisfactorily that the 6 horse-power 
gear has, under very trying conditions of the British Association 
tests on road resistance, been found quite strong enough for the 
purpose, Since then he bas changed the cone clutch of a 
24 horse-power Darracq car for one of the type described in this 
paper with remarkable improvement in its action. It has been 
ound capable of driving the car so altered, although a fairly heavy 
one, for long distances, even in hilly country and without ever 
foing off top speed, which is a direct gear to the driving wheels, 

he actual speed at the normal revolutions of the engine on this 
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just the thing wanted for electric-driven cranes, particu- 
jarly in foundries, where a slow lift was wanted first, 
rapidly accelerated afterwards. He then went on to 
consider how it was that the friction was so much in 
excess of that due to the rubbing contact of two flat 
discs, and suggested that it was due to the want of true 
bearing. The surfaces were not dead level, and so a 
kind of interlocking took place. It was easy enough to 
say that a clutch of this kind would not work, and 
theoretical reasons might be adduced to show that it 
could not work; but the fact was that it did work, and 
there was no getting over that. 

From this point on the whole discussion took the 
shape of more or less discursive speculation as to why the 
clutch worked so well. It was generally admitted that it 
flew in the face of received theories of friction, and it 
obviously opened a wide field for argument, reasoning, 
and surmise. But itcanscarcely be said that anything was 
said that had not been said already by Prof. Hele-Shaw. 

| The President finally called upon the inventor to 
| reply. He gave all the information in his power, in 
| reply to those who had put questions. He explained that 
| springs acting on the fixed plates, and so not subject to 
| wear, caused the whole clutch to open like a concertina. 
| Without these springs the clutch did not work well.. At 
a high speed the corrugated plates set themselves true 
by centrifugal force. It was desirable that the flat or 
| non corrugated part of the plates should be of ample size, 
as stiffness was essential. He showed by a very simple 
calculation that the error referred to by Mr. Wicksteed 
in the dynamometer was so small as to be negligible, 
being under one-twentieth of a percent. His words left 
| the impression that he himself was not quite sure that 
he knew why the clutch worked so well, although there 
was no doubt about its excellence. 

The second paper, entitled “Economy of Fuel in 
Electric Generating Stations,” by Mr. Henry McLaren, 
was then read in abstract by the Secretary—it will be 
found on page 147—and after a vote of thanks had 
| been accorded to the author, he made the follow- 

ing remarks:—He had written the paper in order 
to raise points which he felt sure would give rise to 
discussion; he should like to remind the members that 
the cost of coal varied widely in the different stations, 
and that the system of supply was an important factor in 
arriving at the total costs. Loss of energy in mains was, 
of course, debited to works cost where the energy was 
measured upon the consumer’s premises, whereas if 
measured at the station the loss was eliminated in the 
calculation. One point appeared clear, that there must be 








great reduction in works cost of energy before generatin 
stations could hope to supply electric energy to mills, an 
so supersede existing mill engines. Mr. Ade Clarke had 
compared a good oil engine with a bad steam engine in 
his paper on the Diesel engine, and he should like mill 
engineers to give figures. He knew mill engines which 
were developing power for 3d. per brake horse-power 
hour. Gas engineers should also say what was the best 
they could do, and turbine engineers also. The figures 
given in the paper were obtained from the Board of Trade 
returns. 

Mr. Druitt Halpin thanked the author for his kind 
remarks about thermal storage, and he referred to 
certain di s which were hung upon the walls, but 
his remarks were often quite inaudible, so that the fol- 
lowing are only some of the points which, we believe 
he touched upon. He could give certain Siguree relating 
to a gas and steam plant in the Midlands. The gas 
plant was new last year and consisted of three engines 
of 250 horse-power each, and accurate accoynts were 
kept. Close to this plant was.a steam engine of 80 
horse-power tandem type, with jet condenser, and working 
at 60lb. pressure. The gas engine used 0°89 Ib. of coal, 
the steam plant 31b. of coal per horse-power hour, but 
as the price of coal for the gas plant was 28s. per ton, 
and that for the steam engine 6s. 6d. per ton, the gas 
plant gave 88 per cent. larger cost than steam. At the 
Kensington and Knightsbridge electric light station they 
generated polyphase current at 6000 volts, and the 
speaker referred to a diagram showing various load curves 
superposed, and also to a diagram of the boilers, which 
are of the Babcock and Wilcox type. He then explained 
the precise position of ten storage vessels, and gave 
their capacity. Each stored energy equal to 200 kilowatt 
hours during the time of small demand, and gave it out 
during the time of greatest demand, thus dealing with 
the peak of the curve. The storage system only cost 
7 per cent. of the cost of boiler power to do the same 
work, while, looking at the subject in another way, a 
secondary battery of equal storage capacity would have 
cost £7500, or exactly five times as much as his thermal 
storage plant. He then gave a number of details con- 
cerning storage vessels tested at Rugby, where the 
radiation losses were observed. In April last he tested 
a plant which had already been in use ten or twelve 
years. They ran nine and a-half hours with storage 
and then nine and a-half hours without storage, and all 
the coul used was weighed and calorimetered, the result 
showing an increase in evaporation of 21°7 per cent. 
when the thermal storage was in use. 

Another test of a plant was made for longer periods; 
from May 10th to June 7th the plant was run day and 
night with very varying loads, using low-grade Midland 
slack, and 8-12]b. of water were evaporated from and 
at 212 deg. Fah. per pound of fuel with the storage 
plant in use; then the storage plant was cut out, and 
the plant ran from June 21st to July 19th, with the 
result that only 6°7 lb. of water were evaporated per 
pound of fuel. The net result was a saving by using 
his storage system of 21°35 per cent. of the fuel. 

Mr. Wilkinson, Harrogate, was much impressed by 
the statement of the author that condensing stations 
were not so efficient as non-condensing, and he looked for 
the reasons. These were given to some extent by the 
author, but the explanation did not appear to him very 
satisfactory, as the generating plant in the two types of 
stations was probably equally well arranged. He per: 
sonally preferred that the condenser should form part of 
the main engine rather than that several engines should 
be provided with one independent condensing plant, as 
in the latter case the condenser engines were usually 
very uneconomical. Possibly the author could name the 
unsatisfactory stations among the condensing plants, as 
there must be some very bad ones to lower the average 
results below those obtained in non-condensing plants. 
A fertile source of loss was the capacious appetite for 
steam of the boiler feed pumps; he thought that where 
the output varied greatly feed pumps should not be 
employed. His own practice was to use injectors of 
various sizes banked and fitted with a dual water and 
dual steam supply. He had done away with almost all 
the steam traps formerly used, and passed all the dis- 
charges of separators to the injectors, and so back into 
the boilers. A pump could, of course, be kept as a standby 
in case of accident to the injector. With regard to 
turbine stations, he thought the turbines in the Newcastle 
station were of old type, and, moreover, the South 
Shields station had a load factor of 14°6 per cent. as 
compared with 13°67 per cent. at Newcastle-on-Tyne. 
At Scarborough the load factor was only 9°81 per cent., 
Cambridge 8°59 per cent., and Melton Mowbray 6°16 per 
cent. He had tested a 300-kilowatt condensing vertical 
steam engine of marine type, and also a turbo generator 
of the same outfit, and offered the following comparative 
figures:—At full load the steam consumption was 
23°9 lb. per kilowatt hour for the vertical engine 
and 22°76lb. for the turbine; while at half load 
the figures were 29°4 lb. for the vertical set, and 25:1 lb. 
for the turbine set. With reference to gas engine 
stations, the load factor at Leigh was 12°32 per cent., and 
it was situated upon a coal field, while at Northwich the 
factor was only 9°34 per cent., and the gas was purchased 
at 2d. per 1000 cubic feet from Messrs. Brunner Mond 
and Co. The author had set down the loss in mains at 
20 per cent., and had certainly erred upon the safe side, 
as the loss in many alternating systems was as high as 
30 to 33 per cent. 

Mr. Forgan, London, thought the figures given by the 
author in his paper concerning the City and South 
London Railway were not reliable; the works cost was 
given as 0°92d. per unit, but it should be pointed out that 
this figure included all costs of wages, and repairs. He 
gave a number of figures, and concluded that the actual 
works costs alone were 05d. per unit, so that the author’s 
figure of 0°92d. was incorrect. A consumption of 1}]b. 
of coal per indicated horse-power was very good, and 
difficult to maintain. The author had compared bad 
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condensing plant with good non-condensing, which was 
unfair. As tothe description of steam, as ‘ Scotch mist,” 
he thought the best plan was to use Lancashire boilers in 
parallel with water-tube boilers, in order to obtain the 
advantages of both these types, and this method had 
resulted in a saving at the works of the London Elec- 
tric Company. As to mechanical stokers, he considered 
them quite useless, although some persons thought them 
a great boon. At the generating station of the Central 
London Railway Company they had changed from the 
mechanical stoking to hand firing, and after six months’ 
experience of the latter method, had found the fuel bill 
£4000 a year less than with mechanical stoking. 

Mr. Bailey did not like the condenser to be worked off 
the main engine, as if the air pump got out of order 
the whole engine had to be put out of use. The author 
stated that when the condenser formed part of the main 
engine the steam used for working a separate condensing 
plant was saved. This statement was, however, incor- 
rect, as obviously the saving was merely the difference 
between the steam consumption in the two respective 
cases. The author had given a number of figures relating 
to tests of an 120 horse-power engine, but he could 
scarcely credit the efficiency of 93:5 per cent. quoted by 
the author, and he did not suppose that this result would 
be guaranteed in an actual contract. The author had 
also advocated working the auxiliary engines non-con- 
densing. Why should they not be worked condensing as 
well as the main engines, and get a vacuum of, say, 
26in. ? Why should the author disparage steam tur- 
bines,- unless to promote discussion? The Newcastle 
and District Company paid c: e upon both coal and 
ashes, whereas the South Shields station took coal 
direct from barges to boilers. Moreover, the latter was 
a new station as compared with the former. At Cam- 
bridge the cost of fuel was 0°66d. per unit, while at 
Oxford the figure was0°7d. All the Oxford costs were 
higher than the Cambridge costs. It was fallacious to 
take isolated headings from the costs tabulated by the 
Electrical Times. At Melton Mowbray, with a capa- 
city of only 150 kilowatts, the list costs of coal were 
0°388d. per unit sold, while at West Bromwich the 
total works costs were 0°65d. per unit sold and the 
fuel 0°35d. per unit sold. 

Mr. Price Abell, Derby, thought that not the least 
important part of Mr. McLaren’s paper was the pertinent 
diagnosis of the work done at central stations ; enabling 
him to point out with such clearness the weak spots, 
one of which was a surprise to most engineers, viz., that 
non-condensing plants so far had proved more efficient 
than condensing plants. He (Mr. Abell) could not pass 
by Mr. Forgan’s condemnation of “ mechanical stokers.” 
Some certainly failed, but the recognised good makes 
got over the three causes of serious loss by hand 
firing in steam generating, viz. :—Firstly, the entrance 
of cold air whilst charging the furnace by hand; 
secondly, the entrance of cold air whilst cleaning 
the bars; and thirdly, the entrance of an excess of air 
through parts of the furnace charged too thinly, or where 
combustion had been quicker than in the remaining parts. 
In most of the stokers used in the Leeds Electric Light 
and Power Station members could see how this loss No. 3 
was prevented by the utilisation of a bar taking its own 
restricted air, so that in case of one part of the fire burn- 
ing faster than another, it did not allow excess air to pass 
through the thin and rob the thicker fuel of its allotted 
share. In several factories with which he had been 
connected attention to these three points had reduced 
the fuel consumption very considerably, even when done 
by expensively watched scientific hand-firing, and much 
more so when the stoking had been done with efficient 
mechanical stokers. 

Mr. Miller said that the author had given certain 
reasons for the deductions he had made regarding con- 
densing v. non-condensing plants. He desired to offer 
further reasons for consideration. Generating stations 
might be divided into high tension and low tension, the 
high tension being used in districts where the demand 
was scatce, the low tension being employed in densely- 
populated districts. In the high-tension main losses 
were higher than in the low tension ; therefore the costs 
must be higher also, for low-tension batteries were em- 
ployed, and there was often a good day load from motors. 
He had divided the author’s figures under the headings 
of high tension and low tension, and dealing first with 
the metropolitan area, the figures were as follows :— 
Metropolitan 
low tension. 

Per unit. 
w» Od. : 
.. 0°85d. o« Ata, 

. 094d. . 1°22d. 

These figures showed that the costs per unit were 
highest for the non-condensing stations. 

Similar figures were also shown for the provincial 
stations :— 


Metropolitan 
high tension. 
Per unit. 
Non-condensing ... 1:27d. 

Partly condensing 
Condensing ... ... 


Provincial 
high tension, 
os, ae 


Provincial 
low tension. 
“7d. ° 
. O-B4d. “108d, 
» 0-759d, . 0-87d. 

The load factor and the personal factor of management 
were also very important points. The author gave very 
high figures for the consumption of auxiliary engines, but 
the feed pumps and other plant were usually driven 
electrically, and he knew of one case where the energy 
consumed by the auxiliary plant was 4°6 per cent. of the 
total energy generated, and 1'18 per cent. for the feed 
pumps alone. It must, however, not be forgotten that 
the cost of the electrically driven auxiliaries was 8} times 
that of the ordinary plant. At Walthamstow the fuel cost 
was 0°42d. per unit generated. 

Mr. Mark Robinson, Rugby, said that in comparing the 
relative working costs of condensing and non-condensing 
plant, the load curve was a most important factor. 
Condensing was perfectly satisfactory with the low steam 
pressures formerly in vogue, but not necessarily so with 


Non-condensing... 
Partly condensing 
Condensing... 


the high pressures now usually employed. Condensing 
plants cost more than non-condensing, apart from the 
cost of the air pumps. If the load factor was low, then a 
non-condensing plant was best. Probably, as a general 
rule, a partly condensing plant was best, and the non- 
condensing plant would deal with the peak of the curve. 
Mr. Peter Willans was a Leeds man. Twenty years 
ago he obtained a consumption of 18°5 Ib. of steam per 
indicated horse-power non-condensing. London stations, 
with the exception of Deptford, could not now be con- 
sidered as pioneer stations, for almost all the original 
plant had been superseded by modern plant. ith 
regard to piston valves, they were condemned in the 
author’s paper, but the form employed by his own firm— 
Messrs. Willans and Robinson—had proved eminently 
satisfactory, and they had been unable to secure a better 
type. 

Mr. Michael Longridge said it was an anomaly to hear 
that non-condensing engines were more economical than 
condensing engines. He thought electrical engineers had 
still a great deal to learn. The condensing plants were, 
asa rule, badly designed, as in most cases, condensers 
had merely been added as an after-thought to non-con- 
densing engines, and therefore the result was not satis- 
factory. In his opinion, a central condensing plant 
serving several engines could not be recommended ; the 
condenser should form an integral part of each engine. 
He had found the barometrical pipe condenser eminently 
satisfactory, and he should like to caution the members 
against the use of small throttle valves. 

Professor Arnold Lupton, Leeds, remarked that he had 
had very satisfactory experience with barometrical con- 
densers. The best type of engine for a given purpose 
depended upon the load factor; he had been interested in 
obtaining parliamentary powers for the expenditure of 
£4,000,000 of capital for central generating stations, and 
it was absurd to suppose that energy can be transmitted 
ten miles and sold at the same price for which it could be 
produced on the site with the best plant; but they had 
to compare the actual costs of power in the existing 
factories, and he had come to the conclusion, after careful 
calculation, that £1 spent in fuel at acentral station could 
be made to produce as much power as £10 spent in fuel 
at the factory. In his calculation he had assumed the 
cost of fuel at the generating station as 4s. per ton, and 
at the factory 10s. per ton. 

Mr. Saxon said that in a short run with a small load a 
triple-expansion engine did not, of course, appear to 
advantage. In a special test he had made the result 
obtained was a consumption of 12°6]b. of steam per 
indicated horse-power during a three hours’ run, but the 
run was continued, and the consumption fell to 12°2 lb. 
at the same loads. The cost of running a cotton mill 
engine of 1050 horse-power for a week of fifty-six hours 
might be taken at £20. 

Mr. Henry McLaren then replied, and said that the 
costs per unit would be found in the reports of the 
various stations as required by the Board of Trade. Mr. 
Wilkinson’s method of taking the discharge from the 
separators to the injectors was extremely interesting. 
He could not accept the comparative results as given in 
the discussion as accurate for a triple-expansion engine 
and a steam turbine, as the latter had a very good 
vacuum, while the former was working with a very poor 
one. Mr. Forgan had certainly given an explanation of 
the high costs in one instance. Mr. Bailey need not 
doubt the figure he gave of 12°51b. of steam, but he 
must own that the efficiency of 93°5 per cent. might 
reasonably be doubted. The tests were made as he had 
described in the paper, and he had absolute faith in Mr. 
Hartnell’s methods. The engine was tested upon a 
brake load, and it was necessary to allow for the friction 
of the brake itself in calculating the efficiency of the 
engine, and in order to obtain the necessary figures the 
brake had been uncoupled to run alone by means of an 
electric motor, and it was found to consume 2} brake 
horse-power. These figures were obtained with the 
greatest care. As regards Newcastle-on-Tyne station, it 
was not antiquated as one speaker had stated in the dis- 
cussion, and it was entirely condensing. Oxford was a 
dreadful example of awful loss in distribution, 4]b. of 
fuel per kilowatt-hour were consumed at this station. A 
good deal was said at times of the saving which could be 
effected in the cost of power in a works by the substitu- 
tion of electrical transmission for mechanical trans- 
mission. His firm had taken out an old boiler and 
steam engine ten years ago in their own shops and 
substituted a new steam engine and boiler, and this had 
effected a saving in fuel of over 60 per cent. Now all 
this saving could have been claimed as due to electrical 
transmission of power had this method been substituted 
at that time, and it behoved one to look carefully into 
the separate details before deciding the sources of the 
economy produced. 

This concluded the general business of the meeting. 
Much praise is due to the local committee and all 
concerned for the excellence of the arrangements, which 
gave unlimited satisfaction. The dinner, which took 
place on Tuesday night, was a complete success, and so 
was the entertainment given by the Lord Mayor in the 
Fine Art Galleries on Wednesday night. Mr. Worthing- 
ton and his staff earned golden opinions. Even the 
weather was, on’ the whole, good. The meeting was in 
all respects one of the best and most satisfactory in the 
history of the Institution. 


MIDGLEY’S BOOT FACTORY. 


A few only of the members visited the great boot and 
shoe factory of Messrs. 8. T. Midgley and Sons, Crown 
Works. This was partly due to the situation of the 
works in an outskirt of Leeds, although close to the 
route of the Roundhay trams, and partly to the circum- 
stance, we suppose, that the members had no idea that 
they could find much to interest them. This, however, 
is far from being the case, and those who did not go lost 
an opportunity for seeing most ingenious machinery in 





full operation. A very good description, up to a certain 





point, has been published in the “ Notices of Works,” 
issued by the Institute of Mechanical Engineers, 
and this we reproduce, but much remains to be 
said. Without going into elaborate details, it would 
however, not be possible to give an adequate idea of the 
construction of the machines referred to in the “ notice.” 
We doubt that any written or illustrated description of 
complicated machinery will enable a reader to form an 
accurate concept of it, and we are — certain that not 
one reader in ten thousand would try to follow such a 
description. The business was established by the late 
Mr. 8. T. Midgley at Halifax in 1851, being transferred 
to Swinegate, Leeds, in 1886. The sole proprietor is now 
Mr. A. W. Midgley, the son of the founder. In 1897 the 
resent factory was built at Harehills, Leeds, and a 
far e amount of new machinery introduced, Mr. A. W. 
Midgley having decided to make a great change in the 
character of the business, which had hitherto been con. 
fined to the production of what was known as the standard 
Leeds goods, namely, boots of a heavy class. Recognising 
that the demand was increasing every year for boots of a 
lighter character, he determined to undertake the pro. 
duction of light or better class goods, such as had pre. 
viously only been made in Stafford and Northampton, 
although it was impossible to obtain in Leeds the necessary 
labour requisite for such a change. Inspite of enormous 
difficulties he succeeded, and large quantities of light as 
well as strong boots are now manufactured here every 
ear. 
: Three years ago another branch of boot manufacturing 
was undertaken, that of army boots, these having been 
previously made in Northamptonshire only. At the 
request of the Government, Mr. Midgley offered to 
supply the War-office, and to-day there is a special 
department in which nothing but hand-sewn boots for 
the Government are produced, turning out 1500—2000 
of these weekly. All the hands in this department 
have had to 3 specially trained, or imported from 
other districts. 

The new works erected in 1897 soon proved too small, 
and an addition of almost the same size was made in 
1901, the factory now being looked upon as one of the 
finest in the North of England. The machinery includes 
all the latest in the trade, consisting of sewing machines, 
presses, sole rounder, heel builders and attachers, last- 
ing, riveting, screwing, and stitching machines, Good. 
year welting—hand-sewn method — plant, finishing 
machines, &c. 

In the closing room the bulk of the machines have been 
supplied by Messrs. Wheeler and Wilson, and Singers. Of 
the latter make, the firm’s new high-speed machine has 
just been put down; it has the working parts of gun- 
metal, and runs on ball-bearings. The accessory machines 
in this department are many and important, including a 
new addition in a Lufkin folding machine, punching 
and eyeleting machines, power eyeleter, button-hole 
machine, wax-thread machines, kc. In the rough stuff 
room the operations of rolling, ranging, cutting, sort- 
ing, stamping, fitting up, skiving, moulding, Kc., 
are being proceeded with in their proper consecutive 
order, and where a machine can be used to advantage a 
machine is used. A Gunton new press and Julian sole 
rounder have recently been put down in this department. 

In the Goodyear welted work department the British 
United Shoe Machinery Company have supplied a 
number of machines. The first processes these machines 
deal with is in the preparation of the Gem innersole, 
which is done by three small machines—a channelling 
machine, a lip-turning machine, and the re-enforcing 
machine, which covers the inner sole with canvas in such 
a way that it makes it damp-proof and prevents 
squeaking. The inner sole is now tacked upon the last, 
and the upper pulled over ready for the consolidated 
lasting machine, and lasted in precisely the same manner 
as by hand labour. The toes are lasted by means of a 
wiper, and a small soft wire is laid round the feather, 
which leaves the toes the perfect shape of the last. The 
attachment of the welt to the upper and the inner sole is 
accomplished by a new hand method lockstitch welt 
and turnshoe machine, which is the first and only 
machine of its kind ever placed upon the market. 
This machine has a steam generator for heating 
the necessary parts, and the wax for lubricating the 
thread. The clever mechanical movement of the shuttle, 
the thread measuring-off device to suit the various 
substances of the material, and the locking of each stitch 
in theinner sole differ from anything ever before seen in 
welt-sewing machines, and makes a seam equal to the 
best hand-sewn. The operations are then proceeded with 
of trimming the welt seem, and hammering out the welt 
by the universal welt beating-out machine, filling the 
bottom with rubber solution. The outsole receives 
coating of solution, and, together with the boot, is placed 
upon a jack of the sole-laying machine, which moulds the 
outsole to the bottom shape of the last. This method of 
attaching the outsole appears to be a great improvement 
over the old method of attaching soles by rivets. 

The next operations are performed by the Universal 
rounding and channelling machine, and the Universal 
shank skiving machine. The channels are opened, and 
the work then stitched together by the Goodyear lock- 
stitch machine. The boot is now levelled on the Good- 
year automatic levelling machine. This machine is 
operated by a boy, who places the boot on a jack 
and starts the machine. The machine works auto- 
matically, rolling from side to side, changing its motion 
from toe to heel, thoroughly rolling out the bottom of 
the boot. During this operation the boy is preparing 
another boot on jack No. 2, which is ready to be rolled 
as soon as the first boot is taken away. The last opera- 
tion is the attaching of the heel to the boot by the new 
lightning heeler, which attaches the heel while the last 
is in the boot. The firm have recently laid down a plant 
for the purpose of nog desig system of gas lighting. 
During the time it has been working it has been most 
satisfactory. ‘ 

By far the greater number of the machines are of 
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American make, and some of thei cannot be bought. A 
special sewing machine, for example, is fitted with a} 
counter, and its use is paid for at so much per 1000) 
stitches. The machines are, in fact, hired out. 
It is reasonable to ask why American machines are | 
used, and the answer is simple and suggestive. In this 
country hand labour was cheap and plentiful, and there | 
was at once a strong objection to the introduction of | 
machinery among the men, and a lack of all stimulus to 
introduce it among the masters. In the United States 








. 


| have, however, to express our sense of the extreme 
courtesy with which we were shown every operation, and 
| with which all our questions were answered. We may 
| add that order, discipline, cleanliness, ventilation, and 


cheerfulness were apparent on every side. Incidentally 
we mention that the men in the hand-made department 
all work by the piece, and that they earn from 10s. a 
week to £3, according to their ability—a fact worth the 
notice of those who hold that all men should receive the 


same wages. 


| accommodation, and the splendid shops, the ample space, 
| the ventilation, and the cleanliness of the whole, elicited 
| warm praise from the visitors. 
|_ It is not necessary to explain here why it is that Mr. 
| Ivatt, chief mechanical engineer of the line, has found it 
|mecessary to augment his engine power. But the 
| augmentation goes on, and must be, as a matter of 
|course, to some extent experimental. The engine 
which drew the special train attracted a great deal of 
attention. So far it is the only one of its kind, and is in 
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entirely different conditions prevailed. Labour was not 
only very scarce but very expensive, while a heavy tariff 
protected the manufacturer. It was worth while 
under the circumstances to spend money developing | 
machinery, and this is the reason why almost all boot- 
making machinery comes from the United States. The 
time and money spent have been very great. If our 
readers will turn to the description given above of 
the consolidated lasting machine they will find | 
an illustration of the facts. The upper leather is 
put on a wooden last, drawn tight and tacked 
all round. The tacks are not driven home, being sub- 
sequently pulled out. This lasting, when done by 
hand, is effected by a peculiarly beak-shaped pincers, 
with which the leather is not only put into place, but 
pulled tight. In the machine the work is done by 
pincers of just the same shape. Now, all attempts to 
make a satisfactory machine to work round the toe 
failed, and the whole idea was on the verge of abandon- 
ment, after a tremendous outlay, when the substitution 
of a bit of wire drawn round the toe for the tacks | 
solved the whole difficulty. But this machine must be | 
seen at work to enable its action to be understood. | 
Another noteworthy machine is that by which the soles | 
are secured on screwed boots. A considerable trade | 
is done in a stout shooting or golfing boot, the outer | 
soles of which are fastened on by brass screws. The | 
wire, about an eighth of an inch in diameter and very | 
hard, arrives in coils in this country ready screwed with 
a very coarse thread. It is put in at the top of the 
machine, screwed in at the rate of 5000 revolutions per 
minute, and cut off to the proper length. The sole is 
thus fastened on by screws about a fourth of an inch 
apart all round in six or seven seconds; in fact, just as 
fast as the boy can run the sole round under the screwing 
bead. A pair of boots can be made in one hour. The 
Goodyear automatic levelling machine described above is 
positively amusing in its action. It works as if it were 
alive and blessed with intelligence, rolling and twisting 
the rollers over the soles, and when it thinks the sole is 
rolled enough rejecting it with a kind of contemptuous 
jerk, and retiring until another boot is put upside down 
on the last and presented, when the roller comes out, does 
its work, and retires as before. 

Lack of space prevents us from saying more. We 





THE GREAT NORTHERN RAILWAY SHOPS AT 
DONCASTER. 

The most popular of the excursions was that to 
Doncaster and Frodingham, which took place on 
Thursday, July 30th. There were so many applicants 
for tickets that some trouble was experienced, and we 
believe that it was found impossible to satisfy the 
demand. Over three hundred members left Leeds by 
special train for Doncaster, at 9.45 a.m. The train was 
made up of ten corridor coaches, for the most part third- 
class, nearly new, and of the Jatest design. We do not 
think that any other railway in the world supplies such 
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one respect unique. We fancy that the boiler is larger 
| in proportion to the cylinders than is the case with any 
| other modern locomotive. The object in view is the 
supply of plenty of steam at 175 lb. pressure to the engine 
when climbing. Mr. Ivatt very properly holds that, give 
steam enough, with pressure enough, and the locomotive 
must be master of its train. Hitherto the practice has 
been to give engines with very big boilers big cylindesr— 
as, for example, 194in. or 20in. by 26in. or 28in. 
We give herewith an outline sketch of this engine, and 
in a later issue we propose to give a perspective view 
and drawings. The cylinders are 18fin. in diameter by 
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SPEED CURVES, GREAT NORTHERN RAILWAY 


third-class accommodation. Indeed, it is very difficult 
to find in the space, upholstery and fittings, material 
differences between the first and the third-class coaches, 
which weigh about twenty-seven tons each, and are 
carried on two six-wheeled bogies. The Doncaster work- 
shops have already been fully described in our pages.* 
Not long ago we dealt with some of the newest tools. 
Additions are, however, being made continually to the 
~~ * See Supplement to Tur Enoinkwr, December 13th, 1901. 





24in, stroke. They are provided with the open-backed 
balanced type of slide valves. The exhaust, therefore, 
comes straight through, which is a freer and better 
‘arrangement than for the steam to have to twist round 
acorner. They are made of gun-metal with cast iron 
strips. The cylinders meet in the middle, so that they 
form one solid piece right across the front of the engine. 
The throw of the crank pin is 12in., but the pin itself is 
excentric to the extent of }in., making the throw of the 
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coupling rod llin. The driving wheels are 6ft. Sin. in 
diameter, and the bogie and trailing wheels 3ft. 8in., 
both sizes having 3in. tires. The wheel centres are 
made of cast steel. The bogie journals are 5jin. in 
diameter and Qin. long, while those of the trailers are 
54in. diameter and 10in. long, those of the coupled wheels 
being S}in. diameter and Yin. long. The bogie is of the 
swing link type, and there is lateral play in the horn 
cheeks and boxes of the trailing wheels under the foot- 
plate. The engines are said to be very steady at all 
speeds. The connecting-rods are 10ft. long, centre to 
centre, and of 7 section; the crank pin bearings are 5in. 
diameter by 5in. long. The coupling-rods are 6ft. 10in. 
long, centre to centre, the bearings 6in. diameter by 
3in. long. From the centre of the axle to the centre of 
the pin is 11}in. 

The boiler is 16ft. long between tube plates, and 5ft. 6in. 
in diameter. The width of the fire-box is 6ft. 9in., and 
its length 5ft. llin. The barrel is made of gin. steel, and 
the copper fire-box is 9,‘;in. thick, the tube plate at the 
fire-box end is of jin. copper. There are 248 2tin. 
diameter iron tubes. The heating surface of these is 
2359 square feet, that of the fire-box 141 square feet, 
making a total of 2500 square feet. The grate area is 
30°9 square feet. The ordinary working pressure is 
175 lb. per square inch. The safety valves are double 
Ramsbottom. There is a vacuum lock on the middle of 
the reversing shaft, which locks the gear close to the 
work, and eliminates the jagging due to slackness 
between the reversing shafé and the footplate mechanism. 

The total wheel base of the engine alone is 26ft. 4in., 
or with its tender 48ft. 5}in. The total weight of the 
engine is 65}-tons, and of this 36 tons comes directly on 
the driving wheels. The tender weighs 41 tons, so that 
the weight of both together is 106} tons. The capacity 
of the tank is 3670 gallons, and five tons of coal can be 
carried. : 

The engine is fitted with the vacuum brake, exhaust 
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the rate of 1°5ft..per second per second a gross load of 
about 230 tons on a level, so that a speed of approxi- 
mately 30 miles an hour could be reached in half a minute. 

Changes in the construction of crank axles are being 
made by Mr. Ivatt. The cracking of certain inside 
cylinder driving axles has led him to cut away portions 
of the inside and outside of the crank cheeks in the same 
way that marine engine cranks are now cut. The por- 


| tions removed added nothing to the strength of the 


crank and detracted largely from its elasticity. A bend- 
ing action is always going on, because of the thrust of 
the tire tlanges against the rails; and it is much better to 
combat the action on the principle of the reed and the 
wind than that of the oak and the storm. A built-up 
crank axle is also being tried. The webs are steel forgings, 
roughly figures of eight. These are bored and shaped 
and the various parts put together by hydraulic pressure. 
We believe that a very important saving in first cost will 
be secured, and there is reason to think that a sounder 
axle will be obtained. 

Much interest was taken by the visitors in a large 
number of new timber-built 20-ton coal wagons with a 
tare of eight tons, constructed for the locomotive depart- 
ment. These wagons are fitted with oil axle-boxes. 
The journals are 4in. diameter by Sin. long. They are 
lubricated with oil, the bottom of the box being fitted 
with a cotton fibre wick pad secured in a tin-plate frame. 
The whole front of the box can be removed by taking 
out a couple of bolts. Much of the new passenger rolling 
stock is being fitted with an automatic coupling very 
similar in character to the Janey standard coupling, but 
it is so arranged that it can be allowed to drop down 
and leave the ordinary hook free, so that coaches of the 
normal kind can be run with the new stock. 

After the tour of inspection was over luncheon was 
served in two new rooms which will ultimately become 
refectories for the men. There were no speeches, if we 
except a few words of welcome from Mr. Wigram, one 
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EIGHT-COUPLED METROPOLITAN ENGINE, GREAT NORTHERN RAILWAY 


steam injector, and with a central coupling between it 

and the tender. This engine, which has been designed 

by Mr. Ivatt, and built at Doncaster, has been giving | 
great satisfaction since it was put to work. A fine per- 

formance was done by it on June 30th last. This is 

represented by the profile which we give herewith, 

which speaks for itself, and bears witness to the | 
power of the engine. The load was 250 tons behind | 
the tender. Generally speaking, the engine is, apart | 
from the boiler, the same in its arrangements as the | 
990, or “ Henry Oakley” class, which began to run in | 
1898, and which we illustrated in our issue of May 27th, 

1898. The boiler of 251 is much larger than the boiler of 

990, the grate area of which was only 26} square feet, 

and heating surface 1442 square feet, as against 30°9 

square feet and 2500 square feet respectively. 

It will be seen that, as we have said, the new engine 
is a distinct departure, and so far its performance is of 
most satisfactory character, 300 tons being dealt with 
very easily. 

In the park near the running sheds was drawn up a 
number of engines illustrating the principal types in use 
on the Great Northern Railway. They were all fitted with 
boards setting forth their principal dimensions. At the | 
head of the line stood one of Mr. Stirling’s 8ft. single 
driver engines. Many of these beautiful locomotives are 
still in use. At the other end of the line was an engine | 
which Mr. Ivatt has just had built for working metro- 
politan traffic. Itis his solution of the problem which 
Mr. Holden has had to attack on the Great Eastern. 
The engine was quite new, just out of the shops, and had 
never yet hauled a train, although it had, of course, been 
in steam. By Mr. Ivatt’s courtesy we are enabled 
to illustrate it, and to give a profile sketch of it. | 
The engine is really one of the Great Northern standard | 
eight-coupled goods class, but with side tanks, slightly 
lengthened frames, coal bunker, a pair of radial wheels, | 
and no tender. The cylinders are 20in. and 26in.—actual | 
diameter when new, 19}in.; the wheels are 4ft. 74in. 
diameter with new tires; the weights are given on the | 
skeleton diagram. The slide valves are Richardson’s | 
balanced, placed on the tops of the cylinders. The | 
portion between the strips is cut away, so that the 
exhaust goes straight through the valve. The heating 
surface is 1433 square feet.—fire-box 136 and tubes 1302 
square feet; the grate area is 244 square feet, working 
pressure 175 1b. per square inch, and the engine is fitted 
with double Ramsbottom safety valves, i.e, there are 
four valves instead of two. The side tanks hold 2000 | 
gallons of water, and the bunker 4 tons of coal. 

It will be seen that this is by no means an ugly engine. 
With an average cylinder pressure of 160 Ib., the tractive | 
effort of the engine is, in round numbers, 30,000 Ib., or a | 
little over 13 tons, which would suffice to accelerate at | 


| tested. 
| ance of the cars, the consumption of current at various 
| speeds, the loss of current, brake tests, air resistance, &c. 


of the directors of the Great Northern Railway. The 
special train then returned to Doncaster, whence it was 
taken by one of Mr. Robinson’s beautiful new Great 
Central engines with Belpaire fire-boxes, which have 
been illustrated in our pages, to the Frodingham Iron and 
Steel Works. 








ELECTRIC RAILWAYS IN EUROPE, 


Ir is now some time since particulars were first given in this 
journal respecting the various experimental methods resorted 
to by the Berlin Underground and Elevated Electric Railway 
Company for the purpose of diminishing the noise produced 
by the running of the trains over the high level portion of the 
railway. The trials extended over 1 considerable period, and 
it is at present believed that a solution of the problem has 
been reached by a partial reconstruction of the permanent 
way of the section in question, which is situated between the 
eastern end of the Mockernbrucke station and that at the 
Hallesches Thor. The arrangement consists in the substitu- 
tion for the transverse wooden sleepers formerly used of 
deeper and wider longitudinal wooden sleepers, which are 


| laid upon special sound-deadening plates, which in turn rest 
| upon other wooden sleepers arranged upon the ironwork 
| forming the substructure of the railway. The work in this 
| direction has recently been completed, and the result is said 


to depend upon the individual estimation of the effect ot 


| noise upon the mind. 


It is expected that the high-speed trials on the military 
railways between Marienfelde and Zossen, in the neighbour- 
hood of Berlin, will be resumed in September, when it is 
considered that the reconstruction of the permanent way will 
have been completed. The earlier experiments showed that 
the road was unsuitable for heavy locomotives running at 
considerable speeds, and as the Prussian Railway Administra- 
tion contemplates, apart from the trials ofelectric cars by the 
Study Company for express electric railways, the inaugura- 
tion of tests with steam locomotives of greater capacity on 
the same railway, it was decided to strengthen the road, by the 
substitution of rails weighing 80 lb. per yard, for the 65 Ib. 
rails hitherto in use. This work is being carried out by 
several companies of the railway brigade, the length of the 
railway beirg slightly over 14 miles. A report on the former 
trials states that owing to the condition of the permanent 
way it was only possible to attain a speed of 78 miles an hour 
with the two electric locomotives or cars which were 
The trials included measurements of the resist- 


As far as the resistance of the air is concerned, it is con- 
sidered, as a result of the tests, that the ideal form of car 
would be one of parabolic shape, but as this would be impos- 
sible in consequence of the driver’s platform, buffers, &c., it 
is suggested that the front of the cars should be of cylindrical 
form, so as to admit of the provision of windows, and that, 
in general, all corners should be rounded off. The two cars 





which are to engage in the forthcoming trials are undergoing 
certain alterations with a view to attaining the higher speeds 
which are considered possible. 

The experimental runs on the Berlin suburban railway 
between the Potsdam railway station and Gross Lichterfeld- 
Ost; which has been converted to the third rail system by the 
Union Electricity Company, have now been succeeded by the 
opening of the line to passenger traffic. Mach train is com- 
posed of three motor cars, which provide seating accommoda 
tion for 200 persons, and each car is equipped with two 
motors, the total power available being 750 horse-power per 
train. The weight of a train with a full complement o/ 
passengers is 123 tons, the speed averages 20 miles an hour, 
and the current is supplied by tho south-west electricity 
station at Schoneberg. The total length of the railway is 
slightly over five and a-half miles, and the arrangements for 
dealing with the passenger traffic comprise a ten minutes 
service during the busy portions of the day and evening, and 
a twenty minutes’ service at other times. It is considered 
that the financial results attending the operation of this 
railway will determine the question as to whether the con 
version of the city and circle railway shall be proceeded with, 
the manageraent of which already have several schemes 
engaging their attention for this purpose. 

Among the schemes which are attracting attention in 
Switzerland, reference may be made to a project for the con 
struction of an electric rack railway on Mont Blanc, the summit 
of which is 3800 m. above sea level. This proposal, which is 
said to have received the approval of the communal authorities 
of Saint Gervais les Bains, has been reported upon favourab], 
by Dr. Ballot, the director of the meteorological office on 
Mont Blanc, and M. Deperret, Professor of Mineralogy «t 
the University of Lyons. These gentlemen, who are said tv 
have come to the conclusion that the project is practicable, 
are of opinion that the least difficult route would be an 
ascent from the Savoy side, where a beginning of the railway 
would be made at the village of Houches, and the terminus 
at the summit of the mountain would be at the Aiguille du 
Gouter. The length of the railway would be eleven mile 
and the gauge one metre, and the journey would occupy 
about two hours, The steepest gradient would be in tunnel, 
and each car would carry forty persons, and be equipped 
with motors of a capacity of 300 horse-power. It is proposed 
to utilise the water power of the river Arve for the generation 
of electrical energy. The scheme is reported to have received 
the provisional assent of the Minister for the Interior, but 
the prospects of the project being carried into effect do not 
appear to be very promising, especially as a charge of £4 per 
passenger is contemplated as the fare for the double journey. 

In Italy various proposals are under consideration. The 
most important for the moment is the scheme of the 
directors of the Meridionel Railway Company to transform 
to electric traction the steam line between Milan and Venice 
a distance of 124 miles. It isintended to adopt the Thomson 
Houston third rail system, as employed by the Mediterranean 
Railway Company on the line between Milan and Varese. 
The scheme is now being worked out for submission to the 
Government next year. The North Milan Railway Company 
forms a second instance of the kind. This company, which 
operates various lines between Milan and the Lombardy lakes, 
has approached the Minister of Public Works with a schem: 
for their conversion to electric traction. It is sought to 
obtain permission to divert the river Liro for the purpose of 
obtaining 5600 horse-power, by the use of turbine generators, 
and the transmission of the power to suitable distributing 
stations, for the operation of the trains. A third case is the 
transformation of the secondary railway from Castelraimondo 
to Camerino, which is to be undertaken by the Italian 
Lahmeyer Company, under a contract which is reported to 
have already been concluded. 

In conclusion, it may be mentioned that the Austrian 
Minister for Railways has just invited the seven inland 
electrical firms to submit schemes for the substitution of 
electric for steam traction on the Vienna city railway. The 
decision to introduce electrical working is doubtless due to 
the success of the experiments which have recently been 
undertaken in this direction in the Austrian capital. 








CANADIAN ELECTRICAL DEVELOPMENT 
AT NIAGARA. 


Tur activity in developing power on the Canadian side at 
Niagara is remarkable. On October 4th, 1890, the Niagara 
Falls Power Company took the first steps towards carrying 
out its project on the New York side of the river at Niagara. 
In the twelve years that bave elapsed since then the growth 
of Niagara Falls, N.Y., has been wonderful. It hasall along 
been the idea of the people resident on the Canadian side 
that the Dominion should profit by the power of Niagara as 
well as New York State, and there has ever been a strong 
hope that the advantages of Canadian Niagara would com- 
mand attention. Now all these hopes are about to be realised, 
and the visitor of a couple of years ago would not to-day 
recognise the Canadian side of the river at Niagara Falls, so 
wonderful has been thechangeand thestrong element of progress 
that has come to the locality. Three companies are busily 
engaged in erecting electric generating stations. These are 
the Canadian Niagara Power Company, the Ontario Power 
Company, and the Toronto and Niagara Power Company. 

So far as the excavation of the tunnel of the Canadian 
Niagara Power Company is concerned, it has been completed, 
and a large force of menis now engaged in putting in the concrete 
and brick lining. This work will occupy all the summer and 
autumn. The first section of this company’s wheel-pit has 
been completed, and the work of extension begun. When 
completed the pit will have a length of 480ft. It is 21ft. 
wide and 170ft. deep. A — of the installation for the first 
section of the pit is on the ground. The huge tubes, made 
by the I. P. Morris Company, for use in connection with 
the 10,000 horse-power turbines to be placed in the pit, 
have arrived, and sections of big penstocks are on the 
ground. Late in the autumn the turbines will be installed, 
and early next year the first power should be available from 
the pit. 

The Ontario Power Company has another large force of men 
at work. This company is excavating the canal-like bed in 
which its covered pipe way is to run through Victoria Park. 
This excavation is made through rock, and the nature of the 
cut may be judged from the fact that the flume is to be about 
18ft. in diameter. This company has had built a long 
wooden flume to divert water from the river to a temporary 
plant where concrete will be mixed for construction pur- 

OSes. 
. Thecontractor has commenced the work ofsinking the initial 
shaft in connection with the construction of the tunnel of the 
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Toronto and Niagara PowerCompany. Thisshaftis close by the | referred to is 375,000 horse-power. Of course this power will ; been highly favourable to the work, and good progress has 
river. It will be 8ft. by 16ft. in size and 18Uft. deep. From the | not be reached at once, and it will probably be years before | been made. The engravings on pages 138 and 139 will serve 
bottom of this shaft a lateral tunnel, 10ft. by 14ft., and 700ft. | this amount of energy is available at Canadian Niagara. | to show the nature of some of the works and of the conditions 
long, will be excavated. This will lead into the main tunnel | From the accompanying map a good idea of the relative | met with. 
of the company, which will be about 20ft. wide and 25ft. sitions of the three undertakings may be gained. It will | 
high. The lateral tunnel will extend right out under the | be observed that the fore bay of the Ontario Power Company | x 
river bed, the discharge being at the back of the falling sheet | is furthest up the river, and that its proposed pipe line DUPLEX TANK LOCOMOTIVE. 
of water of the Horseshoe Fall. This company is also build-| or flume will run along the bluff to the rear of Victoria | -— 

| Iw our issue of May 23rd, 1902, we gave a perspective view 


| and a description of a duplex tank metre-gauge locomotive, 
which had been constructed for the Compagnie de Chemins 
de Fer Departementaux, by La Société Suisse, of Winterthur. 
Weare now enabled to give, inasupplement and above, sectional 
drawings of this interesting locomotive. We may, perhaps, 
recall here a few of its leading features. It is a compound 
engine, having cylinders 12-2in. and 18-89in., with a 21-65in. 
stroke. The diameter of the driving wheels is one metre, and 
the rigid wheel base is 13ft. 1}in., the total wheel base bei 
21ft. There are 84ft. of heating surface in the fire-box, an 
834 square feet in the tubes, making a total of 918 square feet. 
The grate area is 16:14 square feet. The working boiler 
pressure is 200lb. The weight of the engine when empty is 
35°5 tons, and when in working order 43°75 tons. On a line 
with a mean gradient of 1 in 33-3, this engine has hauled a 
train of 155 tons at a speed of 9°5 miles per hour. The train 
consisted of sixteen vehicles, and had a total length of 340ft. 
The water tank capacity is 900 gallons, and the coal bunker 
holds one ton. For further particulars we would refer our 
readers to the issue above mentioned. 























CITY AND GUILDS OF LONDON INSTITUTE. 


AT a meeting of the Council of the City and Guilds of London 
Institute held this afternoon the diploma of ‘‘ Associate of the 
City and Guilds Institute” was awarded to the following 
matriculated third-year students of the Central Technical College 
who have completed a full course of instrv<’.ion as prescribed by 
the Council :— 

Civil and mechanical engineering.—J. D. Griffin, R. C. Munro 
(Siemens medal), H. H. Baxter, H. F. Bayley, W. E. G. Bender, 
G. W. M. Borns, C. E. Capito, J. R. Fox, E. A. Gatehouse, C. J. 
| Gutt , V. B. Harley-Mason, W. H. Hingston, E. W. Lace, 
| = a, E. = ——_ R. E ——— F. E. ae J. = 
servoir ——— : | M. or, H. W. Nicholson, T, C. Ormiston-Chant, D. A. S, 
ot tee Feat ans Portedha, 4 F. Rampal, M. K. Rice-Oxley, F. J. Salberg, E. A. 

=| Salt, C. F. Satow, A. E. Scoones, J. H. Segrave, C. G. Smith, V.C. 
| Smith, C. E. Thomson, T. W. Wallace. 
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ZZZzea canadian Niagara Power Co. EZZzza2ntario Power Company ZZ oronto and Niag and Niagara Power Co. | lectrical engineering.—A. A. Gomme (Siemens medal and 
“« ” remium), J. M. de Artola, W. A. Burton, W. G. H. Cam, F. 
Tar Excineer Swaxx reedy, R. S. Dahl, A. G. Ellis, E. P. Elwin, S. F. W. Finnis, A. 


| L. Glegg, C. E. Greenslade, G. R. Griffin, P. H. Harding, M. 8. 
Kennedy, A. H. Knight, T. F. Lee, L. Lehuraux, H. M. Lyons, 


ing a long wing dam out in the river near the site of its, Park, the power station being situated at the water's edge in | F. Neuhaus, C. Petersen, H. S, Plymen, R. H. Turrall, L. D. 
proposed wheel-pit. This wing dam will divert the water | the gorge. Just below Dufferin Islands the power-house of Waiowright. = 

temporarily and aid in the construction work. The wheel- | the Toronto and Niagara Power-Company will be" built, the c po ay F. Arusteong, B.J..Caldwell, J. V. J. Hayman, 
pit of this company has not yet been commenced. Further line indicating the route the tunnel will follow in reaching ee ae — ertificaten have heen awarddd to 
up stream the Ontario Power Company is building another | the lower river, a distance of 2100ft. Still further down | twenty-six scbtilouieied Chinbonat pos ‘wha hae completed 
wing dam to further its plans. This latter wing dam is in | stream is the power station of the Canadian Niagara Power | g full Brant of instruction at the Central Technical College and to 
quite deep water, the work being difticult. | Company, the route taken by the tunnel giving it a length of | fifty-five students who have completed a full course of instruction 

The contemplated development of the three companies | about 2200ft. So far this year the weather conditions have | at the Technical College, Finsbury, 
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RAILWAY MATTERS. 


Tue traffic receipts of the Forth Bridge for the past 
half-year were £73,000, an increase of £2500. 


No improvement of any importance was made last 
year in railway communications in Manila, there being still less 
than 140 miles of railway in the country. 


Durine the past half-year the Central London Railway 
carried 23,179,138 aya ee an increase of 299,804 as compared 
with the corresponding period of last year. 

Tue Indian railway earnings from the commence- 
ment of the year to the end of June were 20 lakhs of rupees in 
excess of those of the same period last year. 


Tue Government of India has sanctioned an estimate 
amounting to 225,904 rupees for earthwork and ballast on the 
northern section of the Jech-Doab Railway. 


Te South Indian Railways metre gauge system has 
now 1123-13 miles of line. The working expenses of this line are 
44-36 per cent. of the gross receipts. The net earnings for the 
half-year ending December 31st last show an increase of upwards 
of 14 lakhs of rupees, 


Tse London and South-Western Railway ran 8,803,572 
train miles during the half-year ending June 30th. This was an 
increase of 20,219. The gruss receipts were £2,414,391, a decrease 
of £2933, and the expenses £1,553,671, the ratio of expenses to 
receipts being 64-4 per cent. 

Tue proposed Behr mono-railway between Manchester 
and Liverpool has received another set-back. Owing to the 
applications for shares in the Manchester and Liverpool Electric 
Express Railway Company, Limited, not having reached the 
Ser minimum, the board has decided not to go to 
allotment. 


Tre lowering of the first-class fares on the lines of 
the Calcutta tramway tapping the essentially native quarters 
appears to have been justified by an enormous increase of traffic. 
First-class cars which formerly used to run empty are now crowded, 
especially during what may be called office hours, the people using 
them being the better class of Babus. 


THERE was an increase of £4542 in the gross revenue 
of the North Staffordshire Railway Company for the half-year. 
This was made up as follows:—Merchandise traffic, £1803; 
mineral traffic, £1007 ; and canal business, £1400. The receipts 
from passengers were practically the same as last year. The 
train mileage was 29,993 less than in the same period of 1902. 


Tre Waterloo and City Railway for the half-year 
ending June 30th last carried 2,281,133 passengers, exclusive of 
season-ticket holders. This was an increase of 41,739 over the 
number carried during the corresponding period of 1902. There 
were 1244 season-ticket holders, an increase of 47. The gross 


receipts of the line were £17,439, and the working expenses 
£8023. 


THe Mexican broad-gauge railway between Vera Cruz, 
Puebla, and the city of Mexico—264 miles—is probably the best 
road in the Republic. It certainly is so far as safety to life is con- 
cerned, and it claims to have a road bed equal to any in America. 
The earnings in currency have increased, but the receipts in gold 
have fallen off owing to the Mexican dollar having fallen from 
2s, 8d. to 1s. 10d.—a decline of 9} per cent. 


Brazit had 93875 miles of railroad on January Ist, 
1908. Of the twenty States which ——— this republic, only five 
are without railroad facilities. Of the fifteen States with railroads, 
San Paulo has 2259 miles ; Minas, 2250 miles; Rio de Janeiro, 
1314 miles, and Rio Grande do Sul, 1000 miles. All of these States 
are situated on the southern coast of Brazil. The northern portion 
of the country is practically devoid of railroads. 


THE results of the working of the Glasgow tramways 
for the year ending May 31st last show that the revenue amounted 
to over £656,572, while the working expenses, including depre- 
ciation, were just over £431,870, leaving a balance of some £22 1,702. 
In the previous year the balance was £209,310. There are rather 
more than thirteen miles of double track, and a short length of 
single. The car miles run were 14,008,750 ; the engers carried 
177,179,578 ; and the takings per car mile, 11-19d. 


Sratistics show that there existed in Germany at the 
end of 1901, 186 tramway concerns covering 3006-41 kilometres. 
This compared with 178 lines and 2745-09 kilometres in 1900. 
Among the towns with more than 30,000 inhabitants, only five in 
Prussia and seven in the other parts of Germany possessed no 
tramway service. It is explained that the absence of a tramway 
system is in some instances due to the regulation that nowhere 
may & tram line cross a main line at the same level. 


Tue metre gauge Nilgiri Railway is 16-9 miles long. 
During the half-year ending December 31st last the line from 
Kullar to Coonoor was blocked by a large number of landslips, in 
consequence of exceptionally heavy rainfalls. The consequence is 
that there isa fall in the receipts. The working expenses also 
increased abnormally owing to the outlay in repairing the breaches, 
The capital outlay on this railway was 48,71,140 rupees, and the 
net earnings for the half year were only 0-95 per cent. 


Next year promises to be marked by activity in rail- 
way construction in the Crimea. Thus, in 1904 a start will be 
made in building a line of railway between Yalta and Sebastopol. 
This year surveys have been made for twolines between Yalta and 
Simseropol, and between Yalta and Syren, and the work of con- 
struction will be begun next year, as will also the construction of 
the projected line connecting Dshankoi, Nikolaieff, and Odessa, 
as = preliminary surveys of the line have been completed 
recently. 


A COLLISION, fortunately slight, occurred at Ballymote 
on the Midland Great Western Railway, between the Dublin mail, 
leaving Sligo on Sunday night at 11.15, and an excursion train, 
containing about 400 persons, returning from Dublin. The two 
trains, owing, it is alleged, to some misunderstanding about 
signals, met on the main line at Ballymote Station. Both trains 
slowed down and reversed engines, so that the shock was very 
slight. Half a dozen people, however, were injured, including the 
guard of the mail train. 


From the official returns issued recently by the 
Ministry of Ways of Communication, it appears that the total 
length of the Russian railway system thrown open to traffic up to 
January 14th of this year amounted to 32,282 miles. During the 
first quarter of 1903 the number of ngers carried was 
21,337,390, and the goods traffic was 33,806,260 tons, or an increase 
of 5,552,746 tons, as compared with the goods traffic in the first 
quarter of 1902. The average receipts per verst of about two- 
thirds of a mile were £313, or an increase of £33 as against the 
same period of 1902, 


Raitway construction proceeded steadily in: Japan 
during last year. The Otsuki-Nenobara line was onentel to 
Funagatu, a distance of miles, In this section there are six 
tunnels, with an aggregate length of 2788ft. The Chuo line was 
opened from Neno' to Otsuki, a distance of 11 miles. There 
are in this distance seventeen tunnels, with a total length of 
16,167ft. The Sasako tunnel was completed during the year. It 
is the longest in Japan, and has a length of 2 miles 1560 yards. 
It took 70 months to construct. The Central Railway was to have 
been opened to Kofu last July. 





NOTES AND MEMORANDA. 


Wrrevess telegraphic communieation has been esta- 
blished between Japan and Formosa, 


Tue production of superphosphate of lime in iormeny 
was :—1867, 1000 tons ; 1872, 7600 tons ; 1883, 400,000 tons ; 1899, 
750,000 tons. 


THE second international Seismological Conference was 
opened at Strasburg on the 24th ult, Twenty Stat.s were 
represented. 


THE quantity of coal and coke imported by Norway 
during 1901 was 1,766,500 tons, of the value of £1,703,250, as 
against 1,900,203 tons and £1,931,522 in 1901. 


Durine the recent hot weather at Marseilles some 
chlorate of potash exploded spontaneously, the explosion being 
communicated to a line of barrels, one after the other, 


Tue quantity of timber exported from Norway in 1902 
was 1,961,725 cubic metres. This compared with 1,805,224 cubic 
metres in 1901, and 2,002,243 cubic metres in 1900. In 1901 the 
value of Norwegian timber coming to this country was £1,187,200, 


Osaka is the seat of the copper industry in Japan. 
The country’s output of copper during 1901 was 27,174 tons, of 
which 21,819 went abroad. (000 worth of copper wire was sent 
to China. The present price of production of copper in Japan is 
about £30 a ton. 


THE amount of coal imported into Gothenburg during 
1902 amounted to 628,189 tons, as against 616,825 tons duri 
1901. The United Kingdom, in spite of the export of Uni 
States coal to Europe, is the country whence Sweden obtains its 
chief supply of coal. 


Tue foreign trade of the United States for the fiscal 
year just ended exceeds that of any previous year in the history of 
the country. The total imports and exports for 1903 were of the 
value of £489,122,085, The imports were £205,123,825, and the 
exports £283, 998,260, 


JupGInG from a recent report from Gothenburg, no 
very great success appears to have attended the attempts at using 
peat for fuel. However, the Government has now taken the 
matter up, and it is hoped that this fuel may be employed for loco- 
motive purposes-where the trade is not very heavy. 


In the year 1897, 6589 firms in Germany were occupied 
in the chemical industry. The value of the products were then 
947,902,570 marks. 135,350 hands were employed. In 1900 there 
were 7169 firms at work, and in 1901 73D. In 1900 the total 
wages paid were 154,000,000 marks, and in 1901 159,000,000 marks, 


Ir is announced by Science that the Bufalini Prize of 
the University of Florence will be awarded at the end of October, 
1904. This prize is of the value of £240, and is awarded once 
every twenty years. The subject is the value of the experi- 
mental — in opposition to the speculative method of scientific 
research. 


Ran falls at Bagdad beginning in November and 
ending in February. It is very i lar in quantity. Thus, in 
1894 there were 22in.; in 1899, 3-55in.; in 1900, 5-52in.; and in 
1901, 1-58in. The mean annual rainfall is 9-26in. The soil is 
exceptionally fertile, but the rainfall alone is not sutficient for 
agricultural operations. 

Woop pulp first figured in the Customs returns for 
Yokohama in 1898. In 1902 3736 tons were shipped to Japan, and 
of this amount 1366 tons were landed at Yokohama. The duty 
is approximately 84d. per 1331b. Meanwhile the manufacture of 
this article in the country is growing. One company, which as 
recently as 1900 imported from abroad, has now put down a 
complete manufacturing plant of its own. 


Unt recently uranium salts were used chiefly as a 
igment in painting on porcelain, in photography, and as a colour- 
ingredient in glass manufacture. The metal is now being used 
experimentally in the manufacture of alloys of iron and of 
aluminium. Uranium increases the hardness and elasticity of 
steel, also the hardness of aluminium, but this use has not yet 
= sufficiently important to cause an increased demand for the 
metal. 


Tue bulk of the foreign carrying trade of the Philip- 
pines continues under the British flag, upwards of 75 per cent. of 
the exports and 60 per cent. of the imports, including practically 
the whole of the trade with the Uni States, being carried in 
British ships. Extensive harbour works are in progress at Manila, 
improvements being greatly needed, as the shallowness of the 
water necessitates a]l but small vessels lying a considerable distance 
from the shore. 


In a large series of timber tests carried on at the 
University of Buenos Aires, the test pieces for the tensile tests 
were simple rectangular strips, 5 em. by 2 cm. by 50 cm., and the 
ends were held between the jaws of the testing machine by means 
of wooden wedges. The caioes had a bearing on the test piece 
for a length of 12 cm., thus leaving a free le of some 26 cm., 
say 10in., at the middle of the test piece. All the specimens tested 
broke in this free length, and not under the wedges. 


THE Bombay Port Trustees have decided to apply to 
Government for sanction to raise a loan of 252 lakhs for construct- 
ing the new docks at Bombay, and have approved of the recom- 
mendations of the Docks Committee, which provide for certain 
alterations to the original scheme passed in February last, which 
allow of the deepening of the sill at the dock gates, the widening 
of the harbour wall, the lengthening of the entrance locks, dry 
dock, and central jetty, and the provision of additional railway 
sidings, 

THE present world’s consumption of uranium amounts 
annually to about 300 tons of uranium ore, yielding from 3 to 13 
per cent. of the metal. For several years Colorado has supplied 
the United States output, nearly all of which goes to Europe, 
France, England, and Germany are the principal markets. 
Uranium is a hard, very heavy (9-184), moderately malleable 
metal ; it resembles nickel and iron, and has the colour of nickel. 
At ordinary temperatures it is not affected by air or water ; at 
red heat, however, the surface oxidises, 


THE world’s supply of aluminum is produced almost 
solely by the electric furnace. The processes used consist in the 
electrolysis of alumina dissolved in a molten bath of some other 
more readily fusible salt—generally the mineral cryolite, which is 
a double fluoride salt of aluminum and sodium, is used for this 

urpose. Theoretically 1 electrical horse-power day will produce 
4-7 lb. of the metal ; commercially, however, the output is only 
about 1°25 1b. No workable process has as yet been discovered 
for producing aluminum by electrolising an aqueous solution of an 
aluminum salt, 


Mr. F. W. Branson, of Leeds, has sent to Natwre an 
account of some experiments made by him with a mixture of radium 
and barium chlorides ina dry and in a moist state. When the 
substance was moistened with water and stirred, its radio-activity 
was only slightly reduced, though the luminosity instantly dis- 
appeared, but it was restored by d for fifteen minutes at 
150 deg. Cent. When placed in benzene the dried salt retained its 
phosphorescence. Benzene, however, appeared to diminish some- 
what the emission of light rays. Exposure of the dried salt for a 
few hours to a moist atmosphere caused a total cessation of phos- 
phoreseenge, but not in a dry atmosphere, 





MISCELLANEA. 


InceNnp1rary fires which are coneing greet destruction 
are reported from the petroleum district of Baku, in Russia, 


Tue new waterworks of Cocanada, in India, are open 
and in ing order as far as the Cocanada side of the river is 
concerned. 


Manpaay is pushing on with its electric tramway line, 
which it is hoped will be in operation before the end of the year, 
It also intends introducing electric lighting shortly. 


Tue traffic receipts of the Suez Canal on Saturday 
were 200,000f., and on Sunday 270,000f., as against 90,000f. and 
220,000f. respectively on the corresponding days of last year, 


Wirx the exception of the building of four warships 
for the Swedish Government and a few steamers and sailing vessels 
—none of any size—the work at the shi —s yards in the 
Gothenburg district was chiefly limited during the year 1902 to 
repairs, 

Tue value of British imports into Vera Cruz was 
£1,673,079 in 1901-2, as against £1,984,900 in 1900-1—a decline of 
£311,821. It is reassuring, however, to note that the rman 
trade fell off £126,000, and that of France £56,000 during the 
same period, 

THE home industry in ploughs, says a Warsaw 
consular report, is yw d developing. Those co ge which are 
still imported come chiefly from Germany. British ploughs are 
too expensive, and not pted to local requirements, is is a 
question to which we have frequently referred as affecting 
different parts of the globe. 


In the recently published half-yearly report of the 
Manchester Ship Canal it is stated that the weight of toll-paying 
merchandise which over the Ship Canal in the six months 
ending June 30th, 1903, was 1,835, tons, as compared with 
1,590,363 tons for the corresponding period of the year before, 
There was a net increase in the receipts of £15,505, 


An unfortunate accident occurred on Monday to 
some workmen engaged on completing the Union-Castle liner 
Armadale Castle, which is to be launched at Fairfield Shipbuild- 
ing Yard, on the Clyde, on Tuesday, A llth. A propeller 
shaft, weighing 15 tons, was being fit into position when it 
slipped and crushed three men to death instantaneously, 


Te work of constructing the new harbour at Osaka is 
continuing steadily, and in the near future it will be ready to 
accommodate ocean-going steamers. ‘The shipping at present 
entering this port is almost entirely Japanese, the few foreign 
vessels being of small tonnage and flying the Corean flag. e 
new harbour should make a great change in this direction. 


At a meeting of the Westminster City Council held 
last week it was decided that the Council should contribute one- 
fifth of the net cost of the widening of Piccadilly by the London 
po 1 Council from Sackville-street to Piccadilly-circus, such 
contribution not to exceed the sum of £40,000, to be paid in instal- 
ments upon the completion of each section of the improvement. 


Dourinea the year 1902 steamers of 1000 tons had in 
some instances to rermain twelve days in Vera Cruz Harbour to 
effect delivery. One of 3000 tons was kept waiting nineteen 
days. A British steamer in distress was only, after a delay of 
three days, permitted to temporarily land sufficient cargo to 
enable her stern to be raised so that her propeller, which had 
dropped off, might be replaced. 


Tue Jesuit Fathers in charge of the mission at 
Bulawayo are opening an observatory in the suburbs of that town. 
It has been placed under the direction of the Rev, Edmund Goetz. 
We understand that the Chartered Company has given the neces- 
sary land in the suburbs of Bulawayo, situated in a fairly elevated 
position. The astronomer’s house is now nearing completion, 
he ae at having assisted towards the part erection of the 

ings. 


THE imitative power of the Japanese exemplifies itself 
in the extraordi facility with which he counterfeits foreign 
trade marks and tone goods. ‘It would not be amiss,” - a 
consular report, ‘‘if commercial travellers were empowe' to 
register in Japan the trade marks of the manufacturers for whom 
they travel, as one or two cases have come under notice where a 
traveller on his arrival found that the articles he represented were 
being freely and cleverly imitated, to the great loss of his 
employers.” 


Our contemporary, Indian Engineering, is evidently 
not in favour of dust-laying on roads by means of oil. We clip 
the following from a recent issue :—‘‘ e _ in Bombay 
affect to be greatly edified by the value of crude oil for laying the 
dust in the public streets, e are astonished that citizens whose 
great boast is the beauty of their city should countenance any- 
thing so unwholesome and unclean. Oil for a railway track is 
comprehensible, but for a nice, sweet, clean boulevard in a seaport 
town—ugh ! it is simply atrocious,” 

THERE is now being built in St. Petersburg an “ un- 
sinkable” boat, which is the invention of M. Braklian, a mechanical 
engineer, and which is intended to be used, primarily, in rescuing 
drowning persons. This new boat is a combination of a boat with 
a velocipede, and its inventor claims that it will be able to attain 
a speed of 20 miles an hour. Its first trial trip will be made from 
the Yacht Club in St. Petersburg to Cronstadt. The new boat 
will be exhibited and explained at an early sitting of the Imperial 
Society for Saving Life on the Water. 


Tue Minister of the Interior for Belgium has issued a 
proclamation fixing the speed limit of motor cars at 40 kiloms. per 
hour in the open country, and 12 kiloms. in towns and _ villages. 
The Times correspondent at Brussels says that a Bill will shortly 
be brought in containing various by-laws for the protection of foot 
passengers, without involving useless restrictions upon motor car 
drivers. It will be remembered that the Burgomaster of Brussels 
has only recently decreed that the speed of motor vehicles in this 
city has not to exceed three miles per hour, 


Tuer Cable Makers’ Association has been asked if a cord 
could not be produced bearing some distinctive label which would 
comply with the requirements of the insurance offices and public 
bodies, and would ensure that a thoroughly reliable article was 
being employed. The association has, therefore, arranged for the 
manufacture of a flexib'e cord toa ial specification, which will 
increase the total cost of an installation only to an inappreciable 
extent. This cord is insulated with pure and vulcanised india- 
rubber, and gives a minimum insulation resistance of 600 megohms 
per mile at 60 deg, Fah. after twenty-four hours’ immersion in water 
and one minute’s electrification, and is tested with 1000 volt 
alternating current for fifteen minutes, 


British manufacturers appear to be steadily losing 
round as regards agricultural machinery in Russia, The reason 
for this is the conservatism of the British manufacturers, and 
their lack of touch with the native consumer. America 
and Germany, on the other hand, are continually increasing 
their outputs to this district. ‘These nations begin by making 
a careful study of the district, and then make their machinery 
to suit it. They make lighter and cheaper goods than the 
British. Lower prices are appreciated, and less weight means 
less duty, cheaper and easier ti rt over what are very bad 
roads, and, most important of all, easier working. We would 
again commend these facts to our readers, 
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CHEMINS DE FER DEPARTEMENIAUA 
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FOREIGN AGENTS FOR SAL SALE OF THE ENGINEER. 
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TO CORRESPONDENTS. 


4 = In order to avoid deattiandaaiin confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
4 All letters intended for insertion in Tax Enouwamr, or containing 
, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 
sa” We cannot wndertake to oo drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. M. D. (Leyton).—There is no fee or licence for such a letter paper 
heading as you wish to employ. 

J. T. P.—We thank you for your letter. We fear, however, that your 
inventions will not be popular with motor car owners. 

W. A. (Wexford).—Admiralty boiler ferrules are made of malleable, cast 
— Leys Malleable Castings Company, Limited, Vulcan Works, 

yy. 

J, G, (Chatham).—The photograph you send is most likely to be accept- 
able to one of the architectural journals or a daily illustrated paper. 
It has been returned to you. 

Youna DravontsmMay.—Prizes are offered at some of the technical 
schools for drawings executed by the students, We have not heard of 
an open competition fcr machine drawings for many years. 

ps (Rosebery-avenue).—Sectional drawings of the L.B. and 8.C. Railway 
Company's ‘“‘ Empress” were published in our issue of June 14th, 1901. 
A pe — tive view of this same engine appeared on the 7th of the same 
month 

Vatve Rop.—In our issue for June 26th you asked for the address of 
the makers of a metallic and fibrous piston-rod packing. A Midland 
correspondent asks us to say that he has used for ag = with success a 
packing of the kind, made by Mr. Gecrge Hatch, 20, Greenhithe, 
Upper Thames-street, E.C. 





Tsar EnoingeR can be had, by order, from any ae in town or 
country, at the various railway stations; or it can, be 
supplied direct from the office on the’ following terms (paid in 
advance 

Half-yearly (including double number)... .. £0 14s, 6d. 

Yearly (including two double numbers).. .. £1 9%. Od. 
CLota Reapine Caszs, to hold six issues, 2s, 6d. each, post free 2s, 10d. 
If credit —_ an extra charge of two shillings and sixpence per annum 
will be e. 
Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz Enoivegr weekly and post frce. Subscriptions sent 
by Post-office Order must be poss Aya: ble to Taz Enoinexr, and 
accompanied by letter ni advice to the 1 blisher. 

Tas Pargr Cort 

Half-yearly .. 20 18s. od. | 


Tacx Paper Copies. 
Yearly 1. £1 16s, : 


Half-yearly .. .. £1 Os. 8d. 
Yearly .. £2 Or. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


p@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one : 


All single advertisements from “eo 
« Post-office Order in Bp tem v advertisemen be 
inserted with all practi: pe Ag but regularity cannot be guaran- 
teed in any such case. All except weekly adv: are 
subject to this condition, 
Advertisements cannot be inserted unless delivered before 
Six e’clock on Thursday evening; and, in 
the necessity for going te press early with a pertion of the 
edition, ALTERATIONS to standing ed should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to sa a 
Paper are to be addressed the Pubiher, i. wae 
letters to ty addressed to ie Bair of of 


Telegraphic Address, ‘ ENGINEER NEWSPAPER, LONDON.” 


a 














PUBLISHER'S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*.* With this week's number is issued, as a Supplement, a Two-page 
Drawing of a Duplex Metre Gauge Locomotive, Compagnie de 
Chemins de Fer Departementeaux Every copy as issued by the 
Publisher includes a n+ of this Supplement, and subscribers 
are requested to notify the fact should they not receive it, 
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POWER IN CENTRAL GENERATING STATIONS. 


THE paper read by Mr. McLaren before the 
Institution of Mechanical Engineers evoked as it 
was probably intended to do, a very animated dis- 
cussion. It will be seen that its author made one 
or two startling statements, — that non-con- 
densing plant is more economical than condensing 
plant. Nearly all that he said was traversed, and 
time did not suffice for the full discussion for which 


those present wished. No doubt a good deal 
more will appear in the ‘“ Transactions” when they 
are published. 


The paper and the discussion taken together, 
supply an admirable example of the proposition 
that anything can be proved by figures. Mr. 
McLaren had figures to justify all his statements ; 
yet these figures were qualified and discounted by 
some of his hearers until they almost lost all 
significance. The various speakers left it fairly 
certain that the expenditure in a power station is 
divided over so many items, and depends so much 
on matters easily overlooked, that itis very difficult, 
if not impossible, to establish a useful comparison 
between any two or more of them. Thus, for 
example, the cost of water is sometimes very heavy, 
in other cases it is negligible. A case came under 
our own notice not long since in which by putting 
down a well at a cost of a few hundred pounds a 
saving of between £4000 and £5000 a year in water 
rates was effected. Again, Mr. Forgan told the 
meeting that the mere substitution of hand for 
machine firing at the Central London Railway 
Shepherd’s Bush Station represented a drop in the 
coal bill of £4000 a year. The difficulty about Mr. 
McLaren’s figures is that it is not quite clear 
what they cover. If, for example, the cost of water 
is not included, they may convey an erroneous 
impression in one direction, and, if it is included, in 
another direction. This would be peculiarly true of 
condensing and non-condensing plant. In many 
cases cooling towers are used. These start with an 
original stock of water; but evaporation goes on, and 
a quantity of water at least equal to that fed into the 
boilers must be supplied. If this be obtained from 
a water company, the sum paid may very easily 
represent the entire saving in fuel effected by con- 
densing. At 6d. per thousand gallons, water may 
represent 10 per cent. of the cost of coal in a good 
engine, and unless the vacuum was satisfactory there 
would in the end be no increase in economical 
efficiency. Again, it is highly important that the 
load factor should be considered. Other things 
being equal, the higher that factor the better. The 
load factor may refer to the engines, or the boilers, 
or to both. Thus, even when the engines are 
standing, the boilers may be kept at work when 
thermal ‘storage is adopted. The principle is so 
well understood that we need not explain it here. 
Mr. Druitt Halpin, however, its inventor, showed 
that thermal storage may not only be used to help 
to carry the peak of the load, but that it is clearly 





conducive to economy regarded merely as a feed- 
water heater. A comparison of the cost of current 
between two stations, one with and the other 
without thermal storage, would not be fair. The 
load factor may also be raised by charging storage 
batteries during the daytime to help at night. The 
- ut, again, of a station may, when the current 

ternating, appear to be larger than it is, volts 
x x amperes no longer representing real watts. In 
fact, it appears to be impossible to draw general 
conclusions from particular figures which will 
enable any one to say truthfully that a given station 
is worked more efficiently or less efficiently than 
some other station. Stations may be compared with 
colanders. Unless we know accurately how many 
holes are open in each we cannot determine the 
losses. 

There .was a general agreement that separate 
condensing plants were not so efficient as those 
attached to each engine. But further information 
on this important subject is much wanted. We are 
not sure that the speakers had in mind only loss of 
vacuum. Condensing plant is very expensive, and 
requires more power to work it than is recognised. 
When, for example, the water has to be drawn from 
a comparatively deep well, and forced some 4Oft. 
high to the top of a cooling tower, the work done is 
by no means insignificant, and represents a far 
more important item in working expenses, .than 
does the jet condenser of a mill engine supplied 
from a cooling pond, a river, or acanal. The inter- 
esting fact, that it is impossible to get a high vacuum 
if the engine and the condenser are far apart, was 
brought out very clearly by Mr. Henry Davey in a 
paper read during the first engineering conference 
held in London a few years ago. A condenser 50ft. 
away from an engine may only give a 20in. vacuum, 
when one close to the low-pressure cylinder will 
give 25in. or 26in. The reason is not fully known. 
The late D. K. Clark showed years ago that the 
back pressure in outside cylinder locomotives was 
always greater than in inside cylinder engines, 
because the steam was wetter and more sluggish. 
It is likely, therefore, that exhaust steam may feel 
the influence of long pipes and bends more than dry 
steam would do; and that in consequence a some- 
what considerable difference in pressures must 
obtain between the two ends of a long exhaust 
pipe, especially if it has bends or elbows in it. 

Very little was said, curiously enough, about 
boiler plant. That little was in favour of the Lan- 
cashire boiler, and Mr. Forgan’s statements about 
mechanical stokers on the Central London Railway 
scarcely evoked a remark. On the other hand, a 
good deal was said against piston valves, which, for 
some reason not stated, seem to be going out of 
favour as untrustworthy with electric light engi- 
neers. We suspect that when much leakage takes 
place the design of the valve is defective. In our 
own opinion the drop or puppet valve is the best 
that can be used for all speeds up to about 160 
revolutions per minute. Finally, we may direct 
attention to the figures given by the various 
speakers as to the actual cost of generating elec- 
tricity. We suggest a comparison of these with 
the price paid by the consumer. If we allow a 
penny per unit as the cost of production, a charge 
of five or six times that sum to the public seems 
large. We do not say that it is too much, but we do 
say that the figures support the contention that 
there is plenty of room to effect a saving. Data 
setting forth the precise reasons why the price of 
current is so variable would be well worth bringing 
forward for the consideration of engineers in general 
and electricians in particular. 


NATIONAL INVENTION. 


THE discussion going on in our correspondence 
columns between Professor Smith and others 
possesses considerable interest, and is even im 
portant at the present time. Various issues are 
raised directly and collaterally. We shall confine 
our attention to two. In writing about them it is 
necessary to go over old ground, which we shall do 
as briefly as possible. The two points are, first, 
the effect of education on invention ; and, secondly, 
the part played by different nations in making the 
inventions on which the progress—we had almost 
said the civilisation—of mankind depends. To 
avoid misconceptions as far as possible, we must say 
at the outset that we do not propose to express any 
opinions whatever. We shall content ourselves 
with stating facts, and drawing such deductions 
from them as seem to us to be obvious. But it 
must not be supposed that we desire to decry 
education, exalt ignorance, or censure a nation. 

It will be admitted—we think without discussion 
—that, lacking invention, there could be no progress, 
and the invention must be original—that is to say, 
the inventor must be able to do that which has 
never been done equally well before. It will also be 
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conceded, we fancy, that any condition which helps 
the inventor, or renders invention desirable, or 
stimulates the inventive faculty, is a good thing, 
regarded from a national standpoint; and that, on 
the other hand, conditions which are unfavourable to 
invention are bad things. If, therefore, it be true that 
a scientific training—we may be excused if we do 
not use the words “ technical education ’’—not only 
does not stimulate men to invent, but actually 
checks invention, the obvious deduction is that 
scientific training is just so far bad for a nation. 
Now, Professor Smith seems to us to admit that a 
scientific training is not productive of inventors. 
This, as our correspondent ‘N.” points out, is a 
very important admission. It is not, perhaps, 
capable of direct proof, but certain facts go to 
support it. In the first place, it may be taken for 
granted that in our science colleges the best educated 
men and the finest intellects are included in the 
ranks of the teachers—that is to say, the professors. 
But the inventions of any importance made by pro- 
fessors of engineering or mechanics may be counted 
on the fingers. Our readers must carefully bear in 
mind that we are not censuring or criticising any 
one, we are dealing with hard, apparently dry, but 
really very interesting facts. It seems that one 
direct result of a college training is that it takes all 
originality out of aman. One explanation of this is 
that it is the result of dogmatism in teaching. We 
are not now writing about great lights, but 
about the ordinary men who work hard and 
honestly for very frequently inadequate remunera- 
tion. A certain path is indicated and must 
be followed, and no wandering into side lanes 
or open fields is permitted. A very successful pro- 
fessor pointed out to us once that this dogmatism is 
inseparable from the situation. “If,” he said, ‘ you 
do not dogmatise with boys and young men, you 
lose all authority. If you give an inch of doubt, 
they will take a yard of scepticism.” So much for 
negative evidence. If we turn to positive evidence, 
we are not long in arriving at the curious con- 
clusion that all the great inventions we have, came, 
with a very few exceptions, from men who were 
either self-taught, or had no scientific training 
worth mentioning. There were clever hydraulic 
engineers before the days of Armstrong, the New- 
castle solicitor; but Armstrong invented the 
hydraulic crane, and all that followed it. There 
were very highly-trained chemists and ironmakers 
before the days of Bessemer, but none of them 
dreamed of making steel by. blowing air through 
molten cast iron ; and Bessemer was only a designer 
of Paisley shawls. It is, indeed, a most curious and 
interesting fact that a scientific education appears 
to be the last thing to develop inventive talent. It 
may be that in the future a new régime will come 
into existence. If, however, everyone gets a 
scientific education, and invention still goes on, it 
will not follow that invention is the result of the 
education. We have, however, to wait for further 
developments both of education and invention. 

Let us now turn to our second point—the parts 
played by different nations in inventing. The first 
and most obvious fact in this connection is that 
English-speaking nations are far ahead of all other 
nations. The things done by France, Germany, 
Austria, Russia, Italy, and Spain are as nothing 
compared with the work done by the men of- Great 
Britain and the United States. It is impossible to 
deal at any length with the continent of Europe as 
a whole. Much has been said of late about Ger- 
many, however. That country, its methods, and 
its men, have been held up to us as an exemplar 
anda reproach. We ask for facts and we do not 
get them. Indeed, Professor Smith seems to admit 
that invention is not a strong point with the 
Germans. A search for the reasons why some 
nations invent and others do not would constitute a 
most attractive, even fascinating, inquiry. The 
world will, we fear, have to wait for the advent of 
another Buckle for their discovery. The German, 
it may be said, is far more receptive than origina- 
tive. He lacks that peculiar type of imagination 
about which Tyndall has written with so much 
charm, and the absence of which is fatal to the 
spirit of mechanical exploration on which the art 
of invention depends. It used to be said that 
Americans could invent nothing but little things like 
apple parers and clocks. The statement is no longer 
quite true; yet the suggestive and interesting fact 
remains that the people of the United States are 
still far ahead, even of France or Switzerland, in 
_ the art of inventing small mechanism, such, for 
example, as the sewing machine, and the beautiful 
machine tools used for making boots and shoes 
which we have described on another page. Great 
Britain is the fatherland of important inventions. 
The fact may be accounted for in various ways, but 
it cannot be explained away. 

Marshalling our facts, it seems, then, that Great 
Britain, woefully deficient in scientific training, is 





still the leading inventive nation, and tbat next to 
it comes the United States. Germany, with a 
superb system of scientific education, apparently 
can originally invent nothing outside chemicals 
but a class of cheap commodities with which 
to undersell other nations. We do not for 
a@ moment assert that the scientific training is 
responsible for this, but we do say that the evidence, 
which may be taken for what it is worth, is that 
Charlottenberg does not turn out men with epoch- 
making inventions seething in their brains. So far 
as can be seen, indeed, it seems to be probable that 
in the future, as in the past, the progress of man- 
kind will be due to genius far more than to educa- 
tion in any conceivable shape or form. To the end 
the engineer will be, like the poet, born, not made ; 
and this particular type of genius seems to be 
peculiar to English-speaking races. It is not in 
any way clear, moreover, that the education of the 
college or the technical school is in any way helpful 
to the man of original thought. As a matter of 
course he must be educated ; but we suspect that 
men of this type generally settle for themselves 
what their education shall be, and they will not 
care for orthodox methods of getting it. 
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MORE TURBINE CHANNEL STEAMERS., 


A FURTHER and highly important indication that the 
steam turbine is growing in favour for short distance 
express sea service lies in the fact that two of the four 
vessels just ordered by the Midland Railway Company 
for its Irish Channel service are to be turbine-propelled. 
The four vessels are to ply between the company’s new 
port of Heysham, on Morecambe Bay, and Belfast, and 
are to be equal to a speed of 20 knots on a six-hours’ 
continuous trial. They are to be 330ft. long, 42ft. beam, 
and 17}{t. deep, and of an estimated gross tonnage of 
1900. Three of the vessels are to be built on the Clyde 
—one each by John Brown and Co., Limited, Clydebank ; 
Caird and Co., Greenock, and Wm. Denny and Brothers, 
Dumbarton. The fourth will be built by Vickers, Sons 
and Maxim, Barrow-in-Furness. While the two vessels 
to be built at Clydebank and Greenock are to be fitted 
with reciprocating engines of the twin-screw triple- 
expansion type, the other two—those to be built at Dum- 
barton and Barrow—will.be propelled by steam turbines 
—in all likelihood of the Parsons’ type—operating three 
lines of shafting, each line having a single propeller. 
There will be in each ship one single ended and two 
double-ended boilers. These notable vessels have been 
designed by Professor J. H. Biles, of Glasgow University, 
and by his associated partner in such work, Mr. William 
Gray. All the building firms selected have had experi- 
ence and good records in the building of high-speed 
vessels for short distance services, while in the case of 
Denny Brothers at least the turbine-propelled vessel is 
in specially experienced hands. The conditions of 
the contract in each case impose a guaranteed speed 
of 20 knots over a period of six hours’ continuous 
steaming, and should the result in any of the cases 
fall short of that by half a-mile per hour the vessel may 
be rejected. The four vessels are to be produced almost 
simultaneously, and their advent will afford such oppor- 
tunity—to the Midland Company directors and their 
designers, at any rate—of comparing the two types of 
machinery under such uniform conditions as should 
shed a clear light on the important question of their 
relative merits from a technical as well as a commercial 
point of view. 


RESTRICTION OF OUTPUT. 


Tue Bureau of Labour of the Department of Com- 
merce and Labour of America has undertaken an investi- 
gation which promises to be of considerable importance. 
Every one knows that trade unions, for purposes of 
their own, have put certain restrictions on output in 
various ways, the most obvious of which are illustrated by 
the hostility once shown to new machines, now practically 
dead in engineering trades, and the objection to one man 
working more than one machine. But not so many 
people are aware that the employer also limits the output 
of a particular article if he deems it expedient to do so. 
The object of this inquiry will be to find out how much 
of this restriction on both sides is justifiable. The men 
may at times resist the very natural temptation to do 
more work than is good for them, whilst the masters 
may reduce the hours of labour or limit the inducement 
to increased effort because they are short of work. 


Such cases are obviously to be condoned, but in others | - 


the restriction is not so venial; the “ca canny” policy 
may sometimes prevail amongst the men for reasons 
which are obviously unsound, whilst the masters may 
form a ring, limit output, and drive price to an abnormal 
level. The whole question will be studied historically 
and scientifically, and the report, which probably will 
not be issued for many months, is likely to be not only 
valuable, buf in some measure, we venture to say, 
sensational. Itis satisfactory to know that the work is 
not to be limited to the New World, and that special 
agents are already busy in Europe collecting informa- 
tion. 


ACCIDENTS TO WORKMEN. 


ALTHOUGH cases arising under the Workmen’s Com- 
pensation Act are cat less numerous, their im- 
portance to employers of labour does not seem to 
diminish. Indeed, it will probably be many years before 
all the points arising under the Act of 1897 have been 
satisfactorily decided. Even at this late hour the full 
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scope of the Act is not defined. The question, Who ig g 
workman within the meaning of the Act is not finally 
settled ; while individual cases call for judicial decision 
upon facts of varying complexity. A recent case at 
Kidderminster bears out the statement that the scope of 
the measure has not yet been fully ascertained. The 
question there was whether a workman who acquires an 
infectious disease in the course of his employment is the 
victim of an “accident” within the meaning of the Act, 
The County-court judge has held that anthrax infection 
is an “accident ” within the meaning of the Act, and thay 
the widow of a workman who died from anthrax, acquired 
when sorting Persian wool. for his employers, is conse. 
quently entitled to compensation at theis hands. The 
matter is of considerable interest to workmen and em. 
ployers, and probably the Court of Appeal will be called 
upon for a final decision upon it. The section of the Act 
gives to the workman compensation for “ personal injury 
by accident arising out of, and in the course of, his em. 
Bs ie It has been held that whether the injury is 
due to an “accident” or not is a question of mixed fact 
and law, and, consequently, the Court of Appeal will 
review the finding of a County-court judge, although it 
may not be willing to disturbit. Apparently the County. 
court judge based his decision on the fact that the bacilli 
were present by “accident” in the wool. It is probable 
that in the case of a workman acquiring an ordinary in. 
fectious complaint in the course of his employment no 
judge would find that there had been any accidental 
injury which would entitle him to compensation. 








DOCKYARD NOTES. 


SupMARINE Al has arrived at Portsmouth. She is ugly for 
an ‘intelligent whale’’— which is the service name for 
submarines. The peculiarity of the vessel—which is much 
bigger than those of the first batch—is her enormously high 
conning tower. This rises more than 6ft. from the deck, and is 
surmounted by a short periscope. The boat has a peculiarly 
flat deck. 


THE new German cruiser of the Prinz Adalbert type has 
been named Roon. She generally resembles the Prinz Adal- 
bert, but has a thicker deck, more horse-power, and four 
funnels. She will be the first four-funnelled ship in the 
German navy. 


PARTICULARS are now obtainable of the new Russian 
battleships whose existence the Admiralty refused to credit. 
They will—as we stated months ago—carry four 12in. and 
twelve Sin. guns. In type they will be enlarged Borodinos, 
and they will closely resemble those vessels. That is to say, 
the secondary guns will be in pairs in turrets—two pairs at 
the base of each mast, and the third pair of turrets amidships 
at a lower level, so that eight guns can be fired axially with- 
out the slightest risk of interference. The six new ships will 
be of 16,000 tons displacement, 430ft. long, 80ft. beam, and 
26ft. mean draught. The horse-power will be 18,000, from 
which a speed of 18 knots is —e. Two of the ships will 
have Belleville boilers, two Niclausse—the boilers of the 
other two are not yet decided on. 


THe new Russian cruisers will be three in number. Their 
exact size and type is as yet undecided, two alternatives being 
under consideration. One party desires to see a 10,000-ton 
vessel—a species of Borodino armed with four 8in. and twelve 
Gin. guns; the other is in favour of reproducing the 8000-ton 
Bayan, which has been a singularly successful vessel. The 
advocates of this type desire to see 23-knot cruisers, and 
insist on speed before power. The Bayan is nominally of 
21 knots, but she has several times easily exceeded that 
contract speed ; she has also maintained it without difficulty 
for some twelve hours on several trials. 


Tue battleship Tsarevitch has been doing a singularly 
successful series of trials, and the anticipated speed has been 
greatly exceeded. Designed for 18 knots, she is stated to 
have done well over 19, and for the present holds the battle- 
ship speed record, 








THE METRIC SYSTEM IN AMERICA. 


Art the last meeting of the American Society of Mechanical 
Engineers a report was read on the canvass that had been made 
among members to find out the desirability or otherwise of adopt- 
ing the metric system. A series of questions had been asked, and 
on these 514 members had voted, and the result showed an oppcsi- 
tion of 3 to 1 to the adoption of the system. We take an inst. uc- 
tive table from the report :— 


Tabulated Results 0, the Vote of the American Society of Mechanical 
Engineers upon the Metric Question. 
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THEORY OF THE ALCOHOL MOTOR. 
By Captain C. C. Lonaripeg, M.I, Mech. E. 


M, G. Cuauveav’s “ Contribution a la Theorie du Moteur 
j\ Alcool ’* is in remarkable conformity with the views 
expressed by the writer at the November session of the 
Institution of Mechanical Engineers.| It is specially 
interesting as affording additional proof that, under 
certain conditions, the presence of water in the charge 
of internal combustion engines, using liquid hydro- 
carbon, tends to economy and efficiency. 

In 1887 Messrs. Salanson and Debuchy established 
experimentally that, assuming equal initial pressures, 
the thermal efficiency (rendement thermique) increased 
with the decrease of temperature produced by the 
explosion. A priori, this law would appear erroneous, 
since the heat is the origin of the work, and by lowering 
the temperature, and therefore the heat, the work also 
should be reduced. The anomaly appears only in the 
case of an explosion motor, operating on what may be 
termed a superheated cycle. Under this condition, the 
best existing motors discharge their exhaust gases at 
about 400 deg. Cent. (752 deg. Fah.), whereas a tempera- 
ture of about 100 deg. Cent. (212 deg. Fah.) should be 
ample. This latter figure would represent a reduction of 
300 deg. Cent. in the temperature cycle, and an improved 
efficiency, owing to reduced losses through the walls and 
circulating water. The cooler cycle, in fact, produces 
an equivalent result in work, because its heat losses are 
less. This conclusion, observes M. Chauveau, is in per- 
fect agreement, not only with the law of Salanson and 
Debuchy, but the wall loss theory of M. A. Witz, and 
with the results of practice. 

The effect of compression, which, in explosion motors, 
should accompany this cooler cycle, is to raise only slightly 
the temperature, but largely to increase the pressure of 
explosion. Thus, the initial pressure point, from which 
expansion starts, is heightened, whilst the final point or 
terminus, to which it is carried, remains the same. 
Practically expansion is increased, and _ therefore 
efficiency. But there is another advantage: high com- 
pression, by adding somewhat to the temperature, by 
bringing the molecules into closer contact, and reducing 
the volume, facilitates ignition and flame propagation, 
thus favouring rapid and perfect combustion, and in- 
creasing the proportion of heat converted to work. Tor 
the same reasons it permits the use of poorer mixtures, 
another step towards economy and efficiency. An ob- 
jection has been raised that, where liquid fuel is used, 
high compression leads to condensation. M. Chauveau, 
while admitting the fact of condensation in a cool vessel, 
denies its existence in the hot combustion chamber of an 
explosion motor, where the temperature is always far 
above the volatilisation point of the liquid. 

Now these multiple advantages of the combined cool 
cycle and high compression are characteristics of the 
alcohol motor. The reason is evident. For any particu- 
lar mixture, the limit of compression, apart from con- 
structional considerations, is fixed by the risk of auto- 
matic ignition or unduly violent explosion. It is here 
where the beneficial influence of alcohol appears. The 
water it contains absorbs heat during compression, and 
thus, lowering the temperature, enables the compression 
to be raised without risk of charge ignition. This effect, 
visible wherever alcohol is used, naturally varies according 
to the proportion of water present. But, remarks 
M. Chauveau, if this reasoning is true of alcohol, it should 
also apply to any other explosive mixture. In other 
words, any explosive mixture, if hydrated, should give 
better results than if unwatered. Petrol, in particular, 
shou'd follow this law. Alcohol, in fact, is merely a 
hydrated hydrocarbon; and hydrated petrol—a sort of 
artificial alcohol—should impart tothe motor in which it 
isused the characteristics of the alcohol motor. This, 
affirms M. Chauveau, is the case, and he adduces in 
proof the instance of the Banki motor, exhibited by 
Messrs. Ganz and Co., of Buda Pesth,at Vincennes in 1900. 
The distinctive feature of this motor is the injection 
of pulverised water into the cylinder during compression. 
The fuel consumption attained is 0°316 litre of 730 sp. gr. 
petrol, and the efficiency 28 per cent. The quantity of 
water circulated through the jacket is 14 litres per brake 
horse-power hour, its temperature is under 50 deg. Cent., 
and the exhaust gases are discharged at 196 deg. Cent. 
The weight of water injected is a little over 1 kilo. 
(2205 lb.) per’ brake horse-power hour; compression is 
raised to 16°5 kilos. per square centimetre (234°3]b. per 
square inch), resulting in an explosion pressure of 45 
kilos. per ‘square centimetre (639 lb. per square inch). 
These are the effects of the cool cycle and the high 
compression. With a view to still further demon- 
strating the increased efficiency obtained by the use of 
water, M. Chauveau compares certain types of motors 
which at the alcohol trials gave the best results. The 
argument rests on the fact that better results were 
obtained with alcohol of 90 deg. than with the same 
alcohol carburetted to 50 per cent. with benzol; that is 
to say, the fuel containing more water was more eflicient 
than that containing less. The comparison is as 
follows :— 

No. 19. Motor, Prevost, 8 horse-power at 180 revolu- 
tions. Consumption, 837 gr. carburetted alcohol; 
efficiency, 22 per cent. Consumption, 440 gr. alcohol ; 
efficiency, 24 per cent. 

No. 25. Motor, Brouhot and Co., 16 brake horse-power 
at 180 revolutions. Consumption, 233 gr. carburetted 
alcohol; efficiency, 32 per cent. Consumption, 340 gr. 
alcohol ; efficiency, 88 per cent. 

Basing his conclusion on these and similar tests, M. 
Chauveau asserts :— 

(1) That the efficiency of carburetted alcohol is inferior 
to that of alcohol alone. 

(2) That the efficiency of 90 deg. alcohol can reach 
38 per cent. 

* Congrés des Applications de l’Alcool. Rapports et Comptes Rendus. 
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(3) That the efficiency of the motor which most closely 
approaches the alcohol motor is the Banki, using 
hydrated petrol. 

The beneficial influence of water, therefore, with its 
cool cycle and high compression, is manifest. 

It might be objected that the Diesel engine also shows 
remarkable economy, and yet does not employ water. 
But it must be remembered that M. Chauveau is dealing 
with motors in which the complete explosion charge is 
compressed. To increase the efficiency of such motors, 
he claims that there should be a cool cycle and high 
compression, and with such motors neither are obtainable 
without the use of water. Diesel, on the other hand, 
obtains the benefit of high compression without risk of 
automatic ignition, by another artifice, namely, the 
separation of the elements of the charge, compressing air 
only, and then injecting the fuel. To some extent also 
he obtains a cool cycle, since the high compression 
enables the use of a poor mixture with a low calorific yield 
on combustion. So far, the theory in both cases is 
analogous. 

M. Chauveau concludes his study with the enunciation 
of three laws :— 

(1) The thermal efficiency of internal combustion 
engines, under identical conditions, is so much better, as 
the internal cycle is cooler, owing to the lesser wall 
losses and the higher compression obtainable. 

(2) A cool cycle can be obtained with any combustible 
mixture, provided water, in suitable proportion and form, 
is present in the cylinder before compression. 

(3) The alcohol motor, by reason of its hydrated fuel, 
runs with a cool cycle, and, therefore, greater efficiency 
than the petrol motor. 

M. Loreau, president of the second section, in his 
opening address to the Congress, designates M. Chau- 
veau’s paper as a remarkable report, modestly entitled a 
“Contribution to the Study of Alcohol Motors,” and thus 
discusses its contents: The more the initial compression 
of an explosive mixture is raised before ignition the more 
intimate is the contact between the combustible and the 


air, the more perfect the combustion, the higher the | 


explosion pressure, the greater the expansion, and the 
better the economy. For petrol mixtures a compression 
of 4°5 to 5 kilos. (64]b. to 71 lb. per square inch) cannot 
be overstepped without some risk of premature ignition ; 
but with alcohol, by reason of its composition and the 
water it contains, compression may be safely raised 
to upwards of 10kilos. (1421b. per square inch). Part 
of the heat developed by the explosion is utilised to 
vaporise the water of the alcohol. The explosion tem- 
perature, therefore, is lower than with petrol. The heat 
loss through the wall is less, the exhaust gases are 
cooler, and, to use M.Chauveau’s expression, the alcohol 
motor operates with a cool cycle, whilst the petrol motor 
works with a superheated cycle. Between explosion and 
exhaust the difference of temperature may be the same 
in both cases—e.g., 600 deg. Cent. ; but with the alcohol 
motor the temperature limits would be 1000 deg. Cent. 
and 400 deg. Cent., whilst for the petrol motor they would 
be 1200 deg. Cent. and 600 deg. Cent. Less cooling 
required, expansion prolonged, wear and tear of motor 
reduced—are alladvantages attached tothe coolcycle. And 
if these advantages are due to the water in the alcohol, 
should it not be accepted as confirmation if, on introduc- 
ing water with the petrol motor, better results are 
obtained? M. Chauveau puts this question, and in reply 
cites the Banki motor. But what the more complicated 
mechanical addition of water to petrol does for this 
engine, that the mere alcohol, by its own composition, 
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| does, in a simpler way, for the alcohol motor. So far, 
M. Chauveau and M. Loreau. 
| In November last, in a paper on “ Oil Motor Cars in 
| 1902,” we drew the attention of manufacturers to the 
growing importance of alcohol as fuel and to the 
| beneficial effect of water as a charge constituent. While 
we do not think that M. Chauveau has exhaustively 
explained the theory of hydrated fuel—nor, indeed, does 
he claim to have done so—we regard his contribution as 
valuable, and trust it will draw further attention to this 
important subject. For this latter reason also, and as 
bearing on the matter, we conclude with a brief mention 
of the 50 horse-power hydro-oil marine engine lately 
supplied by the Griffin Engineering Company, of Bath, 
to the Anglo-American Oil Company, Limited. A special 
point of novelty is the constitution and formation of the 
| working charge. This consists of certain determined 
| proportions of oil and water which are atomised, and 
afterwards heated to a temperature of about 350deg. 
Fah. in a special vaporiser, the intimately mixed vapour 
thus obtained passing directly into the cylinder, where it 
is compressed to 80]lb. per square inch previous to 
ignition. ‘“ During combustion,” says Mr. Griffin, “the 
water vapour is decomposed and burnt in combination 
| with the oil vapour, the added heat of the burning water 
gas serving to effect the complete combustion of the 
whole of the heavy hydrocarbons of the oil. Perfect 
combustion, absolute cleanliness, and great economy are 
thus obtained.” During a five-hour continuous full-power 
run this engine steadily developed a mean indicated 
horse-power of 60 and a calculated brake horse power of 
48, the consumption being °26 of a pint of “ Royal- 
Daylight” per indicated horse-power, and *35 of a pint 
per brake horse-power hour—a very remarkable economy, 
and this is an important factor in commercial engines. 











COMPOUND ROAD LOCOMOTIVE. 


In connection with our description of the implement 
exhibits at the Royal Agricultural Society’s show Jast month 
we alluded briefly to a road locomotive which was shown by 
Messrs. Wm. Foster and Co., Limited, Lincoln, and in the 
| design of which several novel features were embraced. We 
are now enabled to place before our readers several illus- 
| trations of this interesting engine, built in accordance with 
| Foster and Starkey’s patents, which will fully explain its con- 
| struction and operation. Of these views, Figs. 1—above—and 13 

are photographic reproductions, which are self-explanatory ; 
Figs. 3,4, and 5 are sectional views, showing very clearly the 
new method of spring suspension employed ; Figs. 6, 7, 8, 9, 
are views of the single-lever gear changing mechanism ; and 
Figs. 10, 11, and 12, are sectional views through the 
cylinders, showing the converting valve by means of which 
the working of the engine can be readily changed from a 
compound to a double-cylinder high-pressure engine, when 
extraordinary power is required, as when starting with full 
load, or to a single-cylinder high-pressure engine, using steam 
| at boiler pressure in the low-pressure cylinder only. The 
| engine is classed as of 8 nominal horse-power, the dimensions 
| of the cylinders being 63in., and 10in.. diameter by 12in. 
| stroke. The boiler is of Siemens-Martin steel, constructed 
| for a working pressure of 180 lb. per square inch. The 
| driving wheels are 7ft. diameter, by 1ft. 6in. wide ; the shafts 
| and axles are of steel of large diameter, the crank shaft being 
| 4in. diameter, the second motion shaft 3gin., the third motion 
| shaft 4}in., and the axle Gin. diameter. The gearing is 
intended to give three speeds, 24, 4, and 64 miles an hour at 
| 250 revolutions, and is of cast steel, made from machine-cut 
patterns. It has a single lever to change the gear from one 
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speed to another, in such a manner that only one set of 
wheels can be in mesh at one and the same time. 
Referring to Figs. 6, 7, 8 and 9, A is the main casti 

which the gear ing device is secured; B is a slidi 
plate provided with a projecting part C, fitted and free to be 
moved in the main casting A by means of the catch handle 
D; E, F, G, are sliding bars which move laterally and bring 
their respective gear wheels into mesh; H is the operating 
lever fulcrumed on the sliding plate B. This lever carries 
a die, which is caused to engage in one of three 


to 





| is a sectional elevation when the engine is working compound. 
| Fig. 11 is a sectional plan when working under similar circum- 

stances, and Fig. 12 is a sectional elevation when high- 

pressure steam is being admitted into both cylinders, or into 
| the low-pressure cylinder only. V is the steam jacket of the 
| cylinder fed with steam from the boiler. W is the usual 
| by-pass valve worked from the footplate by means of the 
|rod X. Y isa pipe to convey steam into the converting 
| valve when the by-pass is opened. Z is the high-pressure 
| steam chest supplied through the main stop valve. Z! is the 























Fig. 4 


grooves, cut across the bars E, F, G. The bar moved 


is selected by the catch handle D. It will be seen that to | 


change s two operations are necessary—one is to move 
the plate B by means of the handle D, aon 

requisite sliding bar; and the second is to communicate to 
the said bar a lateral movement by means of the lever H. 
In operation this apparatus is simple and positive, and leaves 
no chance for more than one set of gear wheels being in 
mesh at one time. 

Referring to Figs. 3, 4, and 5, showing the spring suspen- 
sion gear, a brief description of this important feature is 
necessary. 
axle brackets MM, provided with flat-sided holes, These 
brackets have also projecting arms in which the fulcrum pins 








thus engage the | 


To the sides of the boiler LL are secured the 




















| low-pressure steam chest. X! is the exhaust passage from 
the high-pressure exhaust, M! is the exhaust passage from 
| the low-pressure cylinder to atmosphere. P! is the floating 
valve, and P? is its cap or cover. When working as a com- 
pound engine the steam enters the high-pressure steam chest 
Z through the main stop valve, and after doing work in the 
high-pressure cylinder, 

enters the low-pressure 

steam chest Z! through 

the passage, as shown 
| by the arrows in Fig. 12; 
then, after doing work 
}in the low-pressure 

cylinder, it exhausts 


B ° 





SSSSSS55u 


SSSSESSSS SES SHS 
































N N are fitted. Free to move in the axle brackets M M are 
the axle bearings O O, which are provided with forked joints 
on their lower sides and fitted with pins at PP. QQ are 
levers engaging with the pins NN and PP, and jointed 
together in the buckle of the spring R at 8. Tis a bar 
suspended from the axle brackets M M by the adjusting bolts 
U U, which bar and bolts sustain the weight of the engine. 
This method of spring mounting gives very easy run- 
ning, any jarring due to unevenness of the road sur- 
face being taken up through the spring and levers. The 
converting valve is shown in Figs. 10,11, and 12. Fig. 10 


through the port M' to the chimney. 
pressure steam into both cylinders the auxiliary stop valve 


W is also opened, and steam from the jacket V—communi- | 


cating with the boiler—passes through the pipe Y, and forces 


the floating valve I.from its compound working position to | 


| that shown in Fig. 10, the steam then passing into the low- 
| pressure steam chest. So that, whenever the auxiliary stop 
| valve W is opened, high-pressure steam is admitted direct 
from the boiler—and independently of the main stop valve— 
to the low-pressure steam chest only. Steam is supplied to 
the high-pressure cylinder through the main stop valve, and 








To admit high- | 


the exhaust steam from the high-pressure cylinder paggg, 
through the passage X', but instead of entering the low. 
pressure steam chest, escapes through the floating valve ang 
into the common exhaust pipe to the chimney. If it j; 
required to work the engine as a single-cylinder engine, th, 
low-pressure side of engine is used, and the auxiliary stop 
valve B only is opened, the main stop valve being closed, 
The method of spring suspension adopted in this engine js 





Fig. 13—FOSTERS CHANGE SPEED GEAR 


highly effective, and conduces to a smoothness and quietness 
of working which is desirable in road engines. 








NOTABLE SHIP LAUNCHES ON THE CLYDE. 


Duarte July, which, as is well known, constitutes the 
holiday month on the Clyde—the first half as regards the 
shipbuilding and engineering works of Port Glasgow and 
Greenock, and the second as respects those of the Govan, 
Partick, and Glasgow sections of the river--there has been 
littie, as usual, to record as to launches of new vessels, but 
with the resumption of work quite a number of highly 
important additions to the British mercantile marine are about 
to be launched almost simultaneously. Thus, on the first two 
days of next week alone, three steamships will be sent off the 
stocks, all virtually within a stone’s throw of each other, 
whose te gross tonnage amounts to close on 24,000 tons, 
or very nearly two-thirds more than the whole of the Clyde 
output for July. On Monday, rece. § Curle, and Co., of 

Whiteinch, will put the Cluny 
Castle into the water, and on 
Tuesday the Fairfield Compary 
will launch the Armadale 
Castle, both vessels being for 
the Union-Castle Line. The 
Cluny Castle is a twin-screw 
steamer of the ‘‘ intermediate” 
order, of 5000 tons gross and a 
carrying capacity of about 
10,000 tons. In length she is 
432ft.; breadth, 50ft. 3in.; and 
depth, 31ft. She has accom- 
modation for 300 steerage pas- 
sengers and 400 emigrants. 
The builders will supply her 
with engines of 3500 indicated 
horse-power. The Armadale 
Castle is of higher class char- 
acter as a passenger and mail 
steamer;-being, in fact, one of 
the largest and most powerful 
vessels yet built for the South 
African mail service. She is 
590ft. Yin. in ag or beam, 
and 424ft. deep, while her gross 
tonnage is 12,800 and indicated 
horse-power 12,500. Sir Donald 
Currie will be present at one 
or both launches, and it is 
not improbable that he—the 
‘*Grand Old Man”’ hy ship- 
ping—may say something on 
the question of the hour, for 
he takes, as is well known, a 
warm interest in colonial 
matters, and has often ren- 
dered valuable service to the 
Government in connection with 
South African affairs. About 
the same hour which sees the 
Armadale Castle sent off the 
stocks there will be a further 
notable launching event, some- 
what further down the river. 
At Linthouse, Alex. Stephen 
and Sons will float the 
twin-screw steamer Miltiades, 
of about 8000 tons carrying 
capacity, for the Australian 
service of the Aberdeen Line of 
George Thompsonand Co, The 
naming ceremony in this case will be performed by Countess 
Carrington. 


Exhaust 








A sHOocKING accident recently occurred at the village 
of Gorbio, near Mentone, close to the nae at which heavy 
artillery is tested. A man found a small shell and took it home. 
His son was playing with the projectile on Sunday last when it 
exploded, killed him and his mother instantaneously, and wounded 
another son so terribly in the stomach that he died in a few 
minutes. The house was wrecked. The father and his daughter 
were in a field 300 yards away and escaped unhurt, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves <a 





MOTOR CAR SPEEDS. 


sin,—-Mr. Long’s recent letter to a correspondent giviog at some 
length his reasons for claiming that the present Bill is an honest 
attempt to solve what is most certainly the pressing road problem 
of the day, should impress all save the most violent partisans with 
the fact that the framers of the measure are seriously attempting 
to be just on both sides. It is an old story that he who tries to 
please everybody will please nobody, and very possibly Mr. Long 
is in this predicament. There are plenty of automobilists who 
make no secret of the fact that they regard the Bill as a wing- 
clipping measure. As for those fanatics who write to the daily 
Press over the signature of ‘‘ Pedestrian,” ‘‘ Lover of Horses,” and 
so forth, these, of course, are unsatisfied, and always will be, so 
long a8 they or motor cars exist. Grievances they undoubtedly 
bave ; but very little examination of their demands is necessary to 
prove that at bottom the question rests on aversion to novelties 
more than on anything else. They are, in fine, the lineal 
descendants of those who in the last century objected to 
railways. 

It Pd difficult now-a-days to realise the immense opposition 
encountered the pioneers of the locomotive. It is difficult to 
realise that hundreds—perhaps thousands—of the public were 
perfectly serious in demanding speed limits for trains passing near 
roads, and in demanding that trains so doing should stop at the 
wil] of anyone driving along the road. The locomotive was a new 
thing, and hated accordingly 

Now the motor car and the locomotive are not precisely on the 
same footing. ‘lhe one uses the public roads, while the other has 
its own roadway. By English law the public road belongs first of 
all to the pedestrian, vehicular traffic being admitted on sufferance 
toa certain extent. But no code exists to differentiate between 
the horse, the ass, and the mule. There is, therefore, no sound 
reason to differentiate between these animals and the petrol 
engine. That the horse may get frightened is not a logical 
argument—the horse is sufficiently nervous and stupid to be 
frightened at a donkey had he never seen one before. Years 
ago bicycles terrified horses exceedingly—to-day all horses ignore 
them. Most horses are by now used to motor cars; indeed, 
for one horse that is afraid of them there are three or four drivers 
in that predicament. The basis of any Bill must be the axiom 
that the motor car has perfect right to a reasonable use of the 
road. Yet this is precisely the point that hundreds of would-be 
legislators ignore. 

This is most marked in the demand for a speed limit. ‘The 
horse,” argues the anti-motorists, ‘‘can go a certain pace; that 
pace must suffice for the motor car.” But were this admitted, it 
nt as well be argued that the horse has no business to be 
allowed to exceed the speed of the pedestrian. The one conten- 
tion is as logical as the other. A dangerous speed is simply a 
speed that is dangerous to others in the particular circumstances 
of the case, and these vary continually with the nature of the road 
and the traffic upon it. So long as the car is under complete 
control no speed can properly be called dangerous. The crux is 
rather the reliability of the car and the ability of its driver than 
the precise speed at which it is travelling. This cardinal point has 
certainly been realised by the framers of the Bill. 

No motor car in existence ever kept to the legal twelve miles an 
hour, and unless the rural police be multiplied a hundredfold no 
cars can be made todo so, All that the present law has ever 
succeeded in doing has been to ensure that at a few spots where 
known police traps exist speed has been kept down. Motorists 
have been vexed accordingly, but it is idle to pretend that anyone 
has benetited—unless it be those into whose pockets the innumer- 
able fines eventually filter. 

Tho worst offenders against speed regulations are those who on 
the road are known as “ professionals,” Fifty miles an hour is 
probably their average speed on level stretches. This is something 
like four times the “margin of safety” speed we hear of. These 
‘* professionals ” are usually reckless, but it is rarely that we hear 
of their doing any harm to anyone, On the other band, when 
they dodo mischief they have the reputation of hastening away. 
Harmful or not, they are those who are chiefly responsible for the 
hatred with which the non-motoring public regard cars. Their 
full equipment of goggles, masks, leather suits, and so forth is, 
probably, a by no means negligible factor. Their tout ensemble is 
undoubtedly terrifying to the nervous, at any rate when combined 
with express speed. 

These ‘‘ professionals,” so far as I can gather, are either 
chauffeurs of firms who construct cars, or possibly in some cases 
belong to large garages. Their wings will be clipped if the new 
Bill becomes law; but I greatly doubt whether their total 
extinction -would render roads one whit safer than they are at 
present. No one, however, can hope to convince the general 
public of that fact. 

The bulk of motor car owners are inoffensive enough so far as 
design goes. Danger, when they create it, is due to one cause— 
nervousness due to inexperience in the driver. It may be men- 
tioned, en passant, that the average motorist is not the rich man 
that he is supposed to be. He is simply the individual who keeps 
a car instead of a horse and trap. Other reasons apart, he cannot 
afford to smash up bis car by running down people and traps, to 
say nothing of meeting claims incidental thereunto. There are, it 
is true, insurance companies which, for a ten pound premium, 
will, besides irsuring the car and driver, pay damages up to £500 
for claims from those run down. But it may be taken for granted 
that this assistance is only forthcoming when the motorist is 
clearly not in the wrong. On the whole, the average motorist is 
about as anxious to avoid accidents as man can be. Ordinary 
minor mishaps cost bim as much as he can «fford. 

Nearly everyone who takes up motoring is satisfied with a slow 
cur, Sixteen miles an hour seems ample for him. Presently, 
however, he is not satisfied with this, and yearns for thirty or so, 
which is about the utmost he can get out of a one-cylinder car. 
From that his ambitions will run to a two-cylinder one, able to do 
about forty, and eventually to a four-cylinder capable of fifty or 
over. The final transition is to a “racer.” Did his means admit 
of it, this is the path nearly every motorist would travel. As a 
rule his means do not allow it—a man has to be wealthy to lay 
outa thousdhd pounds or two on a carand the heavy cost of upkeep. 
From the ranks of those who can afford it the real ‘‘ motor fiend ” 
is recruited. A fine of a few pounds means nothing to him ; 
moreover, it is a byeword with all motorists that if the police 
mean to trapacar its actual speed is immaterial. The recent 
case of Mrs, Edge, so lengthily reported in the daily Press, is a 
fair sample of the Bench and motorists. Mrs. Edge may very 
possibly have been going too fast, but the case turned more on the 
speed that the car was capable of than the speed at which 
it was travelling. Her mechanician, giving evidence, swore 
that the car was on the second speed, which was capable of a 
maximum of 15 miles‘an hour. No doubts as to the truth that the 
second speed was being used were raised, but when the mécanicien 
admitted that the car was capable of thirty miles an hour on the 
top speed, this admission seems to have been taken as evidence 
that the police estimate of the speed was correct. Technically, 
this is, cf course, absurd, b cause by no possible means could the 
car on the second speed do what it was alleged to be doing. 
Similar cases occur continually, and police ignorance of mechanical 
facts is probably responsible for the growing tendency of motorists 
to try and rush the police, or, if they stop, to give false names and 
addresses—both things that the majority of people consider 
deplorable. The new Bill, by providing numbers for cars, aims at 
altering this state of affairs for the benefit of those who dislike the 
new propulsion, 





The question of s is a very vexed one from the motorist’s 
point of view as well as from the standpoint of those who desire to 
see cars legally compelled to emulate the snail. Here is a case in 
A famous racing car recently did the seventy odd miles 

tween London and Portsmouth in one hour and three-quarters. 
This is an average of well over thirty miles an hour, but taking 
hills into consideration the car muss have gone at a very high 
speed for part of the journey. Itis stated at Hindhead, whence 
there is a straight four and a-half mile descent to Liphook, that this 
car, a Mors, passed through that place at 80 miles an hour. This, 
of course, is a guess—probably an exaggerated guess ; still, it 
evidently went very fast. Now, st Hindhead, at the ‘‘ Huts,” 
there are four cross-roads, all used by traffic, and both bills. It is 
impossible to see what may be coming across, though the road is 
wide enough to admit of a big swerve. Still, the problem presents 
itself: Suppose a fast car had been travelling the cross-road to 
Haslemere at the same moment, The probable result is obvious ; 
but two cars at much less speed would also have had the same 
probable result. I have never driven a racer, so cannot bring 
— experience to bear ; but all the evidence from those who 

ave is to the effect that the speed of time varies with the — 
of the car. In other words, ‘‘moments seem hours.” I hav 
found this so with ordinary 30-miles-an-hour cars, and I think it may 
well hold good with racers. This would mean that there would be 
ample time to think, and bring the emergency brakes into use. 
Just so far as that holds, any speed is a safe speed—at any rate, so 
far as ordinary traffic is concerned. Io the matter of the cars, 
safety, in the case of cross-roads, must depend on the presence of 
mind of both drivers, Prudence demands of any driver that he 
shall put his engines out of gear at cross-roads, but there is no 
rule to compel it, and many pod do not do so either at cross- 
roads or corners. Too often the latter are taken on the wrong 
side instead—certainly a way to court disaster. The law cannot 
enforce precautions save in the case of using the wrong side of the 
road at corners. If the country police are to continue to be 
employed agaiust motorists, a strict enforcement of the rule of the 
road would do far more for safety than ary speed limits. As things 
are at present, police traps are usually set at the foot of slight 
hills, which can be done on the high gear if these hills be ‘‘rushed ” 
This ensures the capture of plenty of motorists, but the protection 
to the public is nil. It may or may not be desirable to cripple a 
new industry for the benefit of those who are not yet acclimatised 
to it; but were the whole police-trap system swept away to-morrow, 
the roads would be no less safe and no safer than they are at 
present, J. 

August 3rd. 





THE PROPULSION OF WARSHIPS. 


Srr,—Your correspondent, ‘‘ W. J. H.,” in commenting on my 
letter of July 6th, assumes that I possess such an astounding 
amount of ignorance of screw propellers and all that has been 
written on them during the last fifty years that it is charitable to 
believe he is not writing seriously. 

It is not honest to state that I said in my letter “‘ that propeller 
improvements have not beenin mind.” There is no such assertion 
in my letter. On the contrary, I said, ‘‘that in consequence of 
the failure of all the various ‘ rule-of-thumb’ designs experimented 
with during the last forty years it has become a ‘fixed idea’ that 
no improvement could possibly effected, kc.” My remarks 
referred to the form of the propeller, as any person could see, and 
not to the material of which it is made, for that bas no bearing on 
the question I raised. Bronze propellers, as well as cast iron ones, 
were in use fifty years back. The change to manganese bronze or 
steel is a natural development of such el tary simplicity, that 
it is out of the region of the present discussion. 

It is very kind of ‘‘ W. J. H.” to call my attention to the fact 
that ‘‘rescrewing” has been thought of, and ‘‘ that there have 
been various papers before scientific societies, notably that of Mr. 
Sidney Barnaby, who first called attention to ‘cavitation,’” and I 
shall be much obliged to ‘‘ W. J. H.” if he wiil kindly inform me of 
any books or i. oo published in the English language on screw 
propellers that I have not read since Bourne’s ‘‘Treatise on the 
Screw Propeller” was published, or of any propeller patent 
specification I have not examined. 

As regards “‘ cavitation,” I may inform “ W. J. H.” that in 1861 
a very able Austrian engineer, Mr. Révy, invented a propeller and 
wrote a rather e’aborate pamphlet thereon. I discussed the 
matter with him then and analysed his views, and arrived at the 
conclusion that his propeller must fail, in consequence of the great 
number of blades and other details, causing ‘‘hollows” or 
‘‘vacuums ” in the water, as the water could not flow to the screw 
with sufficient velocity to supply ‘‘ solid” water for the blades to 
act on at the particular depth at which that screw had to work. 
Subsequently I submitted my paper on the subject to Mr. Blake, 
then head of the firm of James Watt and Co.; but it was not 
published. I know that ‘hollow water” or ‘‘screw vacuum ” was 
talked about several years before Mr. Barnaby invented the very 
convenient term, ‘‘ cavitation.” 

I do not consider that ‘‘cavitation” is the only thing to be 
considered in screw propeller design. I am quite satistied with 
the admission ‘‘ W. ts H.” makes when he states, ‘‘ A ‘fixed idea’ 
now is that fancy pitches and fancy forms are not desirable, one 
objection being the difficulty of moulding them.” That concession 
proves that “‘W. J. H” is one of those who is dominated by the 
‘fixed idea.” The moulding difficulty is small when compared 
with the advantages in maximum speed, &c., which are to be 
attained. I must, however, decline to give the details of pro- 
pellers I should design for the Drake or any other ship. Perhaps 
when the shipbuilders and the Admiralty give all the details 
of their private experiments I may be induced to consider the 
desires of ‘‘W. J. H.” In the meantime I would ask him to 
answer the simple question in my letter of the 6th inst., which I 
beg leave to repeat—‘‘ If tanks are of so much value, why was not 
this very simple problem of the necessary area of the blades for 
the ships solved by the tank experiments which are conducted by 
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the highest and most experienced authorities ! 


GEORGE QUICK, 
20, Alleyn Park, London, 8.E., Fleet Engineer, retired. 
July 31st. 








THE ROSEBERY SCHEME, 


Str,—In your issue of July 10th Professor Smith said :—‘‘ The 
next argument of THE ENGINEER is that aniline dyes, paraffin 
candles, dynamos, telegraphs, telepbones, incandescent electric 
lamps, were invented in uneducated England. It cannot be too 
distinctly understood that high education does not tend towards 
development of the originative and inventive faculties. The 
function and usefulness of high technical training lies in the 
practical utilisation of discovered facts and methods. We English 
made no use of the brilliant discoveries of our geniuses until 
taught how to do so by Americans and Germans, For lack of 
scientific technical training we remained convinced that these 
things could not be put to practical account. For lack of thorough 
business training, a needful part of which is in foresight and 
skilled enterprise, we remained ious of the profit-earning 
capabilities of these inventions. We remained unable to win 
profit out of them because of our uneducated ideas as to system 
and organisation in our factories and workshops. The Germans 
have won their high position of to-day by their dogged investiga- 
tion and criticism of all things coming to their ken, their skilful 
adaptation of the best and no less skilful rejection of the bad, 
which their scientific technical training alone has enabled them to 
carry out.” 

This is a very important statement made in a very authoritative 
fashion by, as it were, one who knows. Professor Smith, it will be 
noted, does not write with hesitation. He admits—and the 
admission is one very far-reaching in its consequences—that 








technical education does not tend to the development of origina- 
tive and inventive faculties. Now, this is one of the arguments 
which I have often heard brought inst technical education. If 
we look at text-books, which may be taken to represent the best 
that the professor can do, we find that they continually assert that 
this, that, or the other thing cannot be done. They bristle with 
impossibilities. The result is, of course, that the student does not 
try to move out of the beaten track, and no progress is made, 
and this is, no doubt, the reason why so many inventions 
and discoveries have been made by self-taught men, who, not 
being stopped by professorial fences, have done very great things. 
Numerous examples of this could be cited if time and space allowed. 
I can recall one case in which a iar effect was produced when 
long cables first received a high-tension charge. Very great troubles 
ensued, and an eminent electrician was called in. He said that 
no effect of the kind was possible. A practical demonstration of a 
very convincing, not to say alarming, character convinced him 
that it could, and two or three weeks afterwards he prepared a 
report showing that the effect was just what ange to have been 
anticipated. Professor Smith’s utterances are beyond question 
quite true so far, and valuable as an admission. 

Your readers will, perhaps, remember that I traversed his state- 
ment that “we English made no use of the brilliant discoveries of 
our geniuses until we were taught by the Germans and 
Americans.” 

Now, surely, it is at once discourteous and bad debating to 
ignore such an offer as I made. I challenged your correspondent 
to cite yar pe to which what he said applied. The list I 
gave him an enormously wide range. I tied his hands in no 
way. 

Professor Smith has only himself to thank if I take it for granted 
that his statements were merely the untested repetition of the 
arguments of cheap evening newspapers, and that he has no 
personal knowledge of any events of the kind. It will be something 

ined if so competent a man as is your correspondent at last 
oe to see things as they are, and not as he thinks they must 
be; but a frank admission of error would be graceful. To pass by 
such a challenge as mine in silence can lead to but one con- 
closion. 

The following extract from the recently delivere address of the 

resident—Sir W. Ramsay—of the Society of Chemical Industry, 

ee commend to Professor Smith’s attention :—‘‘ The 
industrial progress of a nation cannot depend alone on technical 
education. It must largely depend on other factors, such as the 
character of the people and the conditions under which they live 
and carry on their work ; the natural resources of the country, its 
climatic conditions, and geographical position ; and not the least, . 
I maintain, on wise and sensible legislation. If this were not true, 
how could it come about that Austria, for example, in spite of her 
excellent schools and universities, her high standard of general 
education, which compares favourably with that of Germany, fails 
comparatively in the expansion of her internal and external trade ! 
Why is Belgium, with a comparatively inferior standard of educa- 
tion, probably the foremost nation in Europe, as regards industry, 
in proportion to her population? Education is, however, a great 
factor in industrial progress, and I want now to go into mre 
details on this point.’ 

I venture to hope that even now your correspondent will see fit 
to express himself clearly on the questions I have asked, and_ will 
not suffer judgment to go by default against bim. N. 

August Ist. 








FIRE PREVENTION CONGRESS. 

Si1r,—The British Fire Prevention Committee, although contain- 
ing perhaps more of the commercial spirit than one cares to see in 
what should be to some extent a judicial body, has carried out 
useful work in connection with the important questions of pre- 
venting and combating fire. Their latest effort, however, viz., that 
of standardising fire-resisting materials, requires rather more con- 
sideration than they appear to have given to it. They propose to 
place all fire-resisting materials in one or more of several classes, 
these classes being based primarily upon their resisting a definite 
temperature for a fixed period. One example will suffice, viz. :— 


Standard Table for Fire-resisting Floors and Ceilings. 


Classification ... Temporary protective class, 
Subclass... ... ... A, 

Duration of test ... 45 minutes, 

Minimum temperature 1500 Fah. 


Load per superficial foot distributed Optional. 


Minimum superficial area under test 100 square feet. 
Minimum time for application of 
water under pressure... ...... 2 minutes, 


If standards, upon which some reliance can be placed are to be 
created, it will be necessary to have further and fuller tests than 
those proposed. To take only one instance, the question of 
whether a material is not only fire-resisting in itself, but also to 
what extent the heat will be conducted to any other material in 
contact with it, is of the utmost importance. There are various 
materials which in themselves are practically incombustible, but 
which are most dangerous to use as a safi against fire, for the 
simple reason that they conduct heat readily, set fire to substances 
in contact with them, or crumble under excessive heat. 

It is obvious, therefore, that the division into the classes 
pro would be worse than useless, There are very few 
architects, judging from the failure of so-called fireproof buildings 
in this country, who have studied the subject of fireproof con- 
struction, and it would appear that this is chiefly due to considera- 
tion being given only to incombustible materials and neglecting 
every other factor. 

I have no desire to pose as an authority on standardising, 
but would suggest that a sub-committee of the British Fire 
Prevention Committee might be appointed to consider the 
question more fully. With names such as Sir Douglas Fox, 
Professor Barr, Sir William Preece, Alexander Siemens, &c., on the 
council of this body, it would surely not be difficult to have the 
matter put on a scientific basis, ENGINEER. 








THE RaiLWay ACCIDENT NEAR LiveRPoOL.—At the inquest 
held after the recent accident at Waterloo, near Liverpool, no 
further light was thrown upon the cause of the derailment. The 
driver could only say that his engine had approached to within a 
few yards of the footbridge over the line at Waterloo Station 
before he was aware that anything was the matter. Then the 
pen. ge suddenly be up in front. He had time to cut off steam 
and apply the brake. There was some evidence to show that 
‘*bumps” had been felt at the same place before. The assistant 
engineer to the company who had passed over the same spot two days 
previously had experienced a jolt similar to what might be caused 
by a loose joint. In consequence of a report he ie, this piece 
of line was examined next day by the district permanent way in- 
spector, who found nothing wrong. The chief mechanical engi- 
neer testified to having gone round the same curve on the same 
engine at 70 miles an hour. The train at the time of the accident 
was probably travelling at just over 50 miles an hour. Both the 
chief and assistant engineers were of opinion that the train must 
have run over something, but an examination of the engine wheels 
had failed to show any marks. In support of thé suggestion that 
the train ran over an obstacle, however, it was pointed out that 
had the derailment been caused by —— force the engine 
would have left the curve on the outside and not on the inside, 
as was actually the case. The verdict of the jury was that the 
persons who had met their death had been accidentally killed by 
the derailment of the train, and that the evidence produced did 
not enable them to arrive at the precise cause of death, 
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MACHINERY FOR A GRANITE QUARRY. 


THE above engravings illustrate a set of rolls and 
gearing recently completed by Messrs. W. Richards and Son, 
Leicester and London, to work in connection with a new 
stone-crushing mill which the Mountsorrel Granite Com- 
pany, Limited, has recently laid down at its Stoney Stanton 
quarries. 

This plant has a crushing capacity of 500 tons per working 
day of ten hours. The speed of the crushing rolls is about 
twenty revolutions per minute, and the power required for 
driving is about 80 hors2-power. The gearing is driven by 
means of ropes on to a pulley 12ft. diameter, keyed to a 
forged steel countershaft Sin. diameter, to which latter is also 
keyed a wrought iron belt pulley 12ft. diameter, for the 
purpose of driving the Blake-Marsden breakers which work 
in connection with the rolls. The power is conveyed from 
the countershaft by a cast steel shrouded pinion, gearing into 
a machine-moulded cast iron shrouded spur wheel Sft. Yin. 
diameter (weighiog about four tons), and keyed to a main 
shaft 9}in. diameter, and thence to the crushing rolls by 
means of a pair of cast steel double helical tail wheels, keyed 
to the main and back shafts. The crushing rolls are made of 
chilled cast iron with a toothed surface, and are carried by 
heavy cast steel shafts. The cast iron mill frames, or 
housings, in which these roll shafts work, are fitted with cast 
steel slipper carriages and brasses, adjustable to suit require- 
ments by means of large steel screws. The mill frames or 
housings are bound and tied together by means of adjustable 
forged bands and rods, to guard them against fracture from 
severe and sudden shocks. 

Connection is made between the gearing and rolls by means 
of cast iron wobbler shafts and couplings. 
of this set of gearing and rolls is about 36 tons. 

The riddle or sifting screen which Messrs. W. Richards 
and Son have just made and erected in connection with this 
crushing mill and plant is of exceptionally large dimensions, 
the inner shell being about 35ft. long by 6ft. 6in. in diameter, 


and an outer shell 15ft. long by 9ft. Gin. diameter is fixed at | 


the top end portion of this inner shell, and at the bottom end 
is fitted a conveyor or bucket ring. This riddle revolves at 
about nine revolutions per minute, and is driven by a belt 
working over acast iron drum at itscentre. The main shaft, 
which runs through the centre and carries the riddle, is of 
cast iron, 18in. outside diameter, and made up of three 
lengths, the two end lengths being each about one half the 


length of the centre pieces, and are made so as to be inter- | 
At either end of the shaft | 


changeable with each other. 
there is a-short bearing piece, reduced to Yin. diameter, to 
2un in the brasses of the plummer blocks which carry the 
riddle. This shaft has spigot and faucet joints and flanges, 
and all meeting faces are machined and bolted together with 
turned. bolts of a driving fit. 

The inner shell is supported from the shaft by cast iron 
centres—or rings with arms—which are made in halves with 
machined joints, and bored for the shaft to which they are 
firmly bolted. The arms of these centres are protected 
from the great wear and tear—caused by the rubbing action 
of the stone—by loose cast iron sleeves bolted on for facility 
of renewal. The cast iron belt drum is also made in halves, 
and a projecting rim is cast on one side, to which a wrought 
steel ring 64in. wide by fin. thick is secured to form a roller- 
path for the bearing rollers, upon which the riddle revolves 
at this point. The inner and outer shells of the riddle are 
made up of wrought iron plates, varying in thickness from 
‘sin. to fin., and are perforated with closely pitched holes of 
2 mm. diameter to 2}in. diameter. 


The rollers upon which the riddle revolves, as mentioned | 


above, have a specially constructed adjustable spring arrange- 
ment designed to take up any tendency to uneven running 


or bumping, with a view to minimising the usually great | 


wear and tear on the surfaces of the rollers and roller path. 


There are a pair of springs to each roller wheel, tested to | 
| profitable occupation it once was, and consequently the 


carry a load of 4} tons, or 84 tons weight on the two roller 
wheels. The springs themselves are of the elliptical type, 
and are held in place by clips formed as slippers to work 
in between the machined faces of the cast iron bracket slides 
which support the whole arrangement from the girders 
beneath. The springs can be adjusted and kept up to their 
work by means of wrought steel pins, screwed with square 
thread, fitted immediately beneath them for that purpose. 
The total weight of this riddle and bearings is about 20 tons. 
One of the engravings illustrates this latter portion 
of the work fitted together in the works ready to despatch to 
its destination. ; 








WORLD’S COPPER PRODUCTION. 


Ir is not without significance that, in spite of the repressive 
efforts of a combine which controls about 60 per cent. of the 
country’s output, the world should be indebted to the 


The total weight | 


| resume at the rate of 30,000,000 Ib. 


| for copper. 


United States for nearly the whole of the increase in the 
| aggregate production of copper last year. It is estimated by 
Messrs. Henry R. Merton and Co. that the grand output was 
| 542,470 tons (2240 Ib.), as compared with 518,788 tons for 
| 1901, and 484,799 tons for 1900. Spain and Portugal, 
Australia, Chili, the Cape Colony, Peru, and Canada, all 
produced less metal than in the preceding twelve months, and 
the only two among the second-rate producers to improve 
their position were Japan and Mexico. The first of these 
made 29,775 tons of the metal, as compared with 27,475 tons 
in 1901, and 27,840 tons in 1900; and the second nearly 
36,000 tons, as compared with 30,400 tons and 22,000 tons 
respectively. The contribution of the Rio Tinto, Tharsis, 
Mason and Barry, and other Spanish and Portuguese mines 
last year was 49,790 tons, as against 53,621 tons for the pre- 
ceding twelve months, and 52,870 tons for 1900. Australasia 
sent 28,640 tons, against 30,875 tons in 1901; Chili, 28,930 
tons, against 30,780 tons; and Canada, 17,485 tons, against 
18,800 tons. The United States, on the other hand, produced 
294,600 tons, this comparing with 267,410 tons for 1901. In 
other words, the world’s aggregate increased by 23,682 tons, 
whereas the American output increased by 27,190 tons ; which 
means that the United States had to make good the short- 
comings of the secondary contributories. The United States 
Geological Survey has issued its preliminary report on the 
production of copper in the country during last year. Stated 
in pounds (fine) the grand total is given as 641,620,000 Ib., as 
compared with 602,072,000 lb. for 1901. Somewhat oddly, 
having regard to the efforts of the Amalgamated Copper 
Company, whose principal mines are situated in this 
State, Montana comes out an easy first both as to aggregate 
and individual increase. Its total is 269,707,000 lb., as com- 
pared with 229,870,400lb. Much of the credit for the 
increase of close upon 40,000,000 Ib. goes to the Heinze 
properties, though the Amalgamated Mines, the chief of 
which are in this State, are credited with having helped. 
The Lake Superior raised its total to 170,609,000Ib. from 
156,240,000 lb., although the Camulet and Hecla, Quincy 
and Tamarack made less metal. Arizona’s total was 
121,086,000 lb. as against 130,778,6001b., the decrease being 
explained by the fire at the United Verde mine. California 
tells of a decrease to 25,039,000 lb. from 30,667,4001b., as a 
consequence of the labour troubles in Shasta County, which 
| interfered with work on the Mountain and Sully Hill mines. 
The world depends to a greater extent than it likes upon the 
States for its supplies of copper; hence interest attaches to 
the estimates of production for the current year of grace. 
On this point the Iron Age says that the yield of the Lake 
Region will reach 210,000,0001lb. ‘‘If the Amalgamated 
group,”’ it says, ‘‘does as well as in 1902, Montana will 
show an increase, because the United Copper Company will 
add. Possibly 275,000,0001b. may be reached. Arizona is 
expected to reach fully 160,000,000 1b. California will 
Utah, however, with 
the Highland Boy, Bingham, and United States mines in 
full operation, is now running at a rate which will carry the 
State to 35,000,000lb.; while Colorado, 
Wyoming, and the Southern and Eastern States will all do 
better. It is not too much to look forward to a production in 


| the United States of about 730,000,000 Ib. of fine copper, an 


increase of over 100,000,000 1b. for 1903—provided, of course, 
that no serious disturbances arise. It is pretty clear, there- 
fore, that we are securing a much greater supply, and must 
look for an even larger quantity during the second half as 
the new plants fall into line with full operations. With 
prices at the present level every nerve will be strained to get 
out product.’’ This will be consoling to consumers, who 
have for months past been wondering what to make of the 
| position—who know that the statistical showing is artificial, 
but who are still uneasy over the abnormally small visible 
supply. 
Mexico is richest in silver, but as that metal has fallen to 
a price which makes the mining of it anything but the 


country is taking to other metals, gold and copper especially. 
We have had something to say on previous occasions in these 
columns about the mineral potentialities of the country. 
Here the reader may be reminded that there is a good future 
Though very imperfectly explored, the main 

geological features of the country are fairly well understood, 

and the Sierra Madre range is known from plain experience 
|to be the hiding-place of much mineral wealth. The 
| metalliferous belt extends from Sonora to Oaxaca, close to the 
| western seaboard, for a distance of over 1200 miles, and it 
| boasts of as many as 140 important mining districts, each 
| district cut up into numerous subdivisions. Thus, Chihuahua 
| hundred localities in which mining is carried on in a regular 
| or a fitful way. Chihuahua yields gold, copper, lead, mercury, 
| salt, coal, and the ubiquitous silver; and in smaller quantities, 


| iron, zinc, antimony, and arsenic. Sinaloa ranks with Sonora | 


| as one of the richest and least explored districts in the whole | name, and in Santa Clara ore isalso found near Manicaragua. 


New Mexico, | 


and Sinaloa, near the American border, have each over one | 


AND RIDDLE FOR A GRANITE QUARRY 








Republic, Apart f.om silver, it possesses veins of gold-bearing 
quartz and extensive deposits of iron ore, zinc, and copper, 
Sonora has all these in perhaps greater abundance, in addi- 
tion to asbestos, mercury, copperas, &c. The Sierra de 
Antanes, the district between the Sonora and Horxasitas 
Rivers, and the mountains of Tonuco and Guadaloupe are 
remarkable for their deposits of copper, all containing more 
or less gold. Michoacan’s principal deposits are copper, but 
little progress is being made in the winning of this metal, 
owing to the limited population and the lack of capital. In 
only two out of the numerous metalliferous districts of this 
section of the country is there anything like activity ; these 
two are Tlalpujahua and Angangneo. Jalisco and Guerrero 
have beds of copper, as well as of gold, lead, and coal; 
Queretaro, according to the last official list we have seen, 
boasts of 220 mines, of which 193 are silver, eight copper, 
seven quicksilver, six gold, and two each of lead, tin, and 
antimony. In the State of Vera Cruz the most important 
mining district is that of Zomelhuacan, which is richest in 
copper ore, with pockets and small veins of oxide of iron, 
containing much gold. The allocation of a reasonable 
amount of money for the exploitation of some of these pre- 
vinces named should be productive of good results. American 
capitalists have lately taken Mexican mines in hand; and 
the Guggenheim Exploration Company has been particularly 
active, having acquired, among others, the Hidalgo Mining 
Company, in Chihuahua, 6,000,000 dols; the Promontorio 
Mine, Durango, 2,000,000 dols. ; the Avino Company, Limited, 
Durango, 3,000,000 dols.; the Velardena Mines, Durango, 
5,000,000dols.; and the Escurida Mine, Oaxaca, 2,000,000 dols. 

The set back in Canada is traceable apparently to Sudbury, 
Ontario, where copper occurs in conjunction with nickel. 
Sudbury and British Columbia contribute between them over 
80 per cent. of the country’s total production, but there are 
promising copper districts in Nova Scotia, New Brunswick, 
and Quebec ; and the resources of Ontario are not limited to 
Sudbury—Algoma in this province is coming to the front 
The Bruce Mines at Rock Lake are now well equipped for 
production. Eighteen miles from the Bruce group are the 
mines of the Rock Lake Company. This corporation has 
opened entirely new mines on parallel sulphide veins, and 
has expended an immense amount of money in the work. 
Among cther things, an eighteen-mile railroad has been built 
from the mine to a junction with the Canadian Pacific. The 
Rock Lake is equipped with a concentrator of about 
500 tons daily capacity, and has very large ore reserves. Like 
the Bruce mines, the Rock Lake is now prepared to make 
copper when arrangements can be perfected for smelting, 
though the Rock Lake is apparently capable of a much larger 
output than the Bruce. In the same general district as the 
Bruce and Rock Lake properties the Houston mine is found, 
and this promises to bring about the salvation of the district, in 
@ mining sense, because a smelter is being constructed at 
which other companies’ ores can be treated. The ores, while 
rich and easily concentrated, will not stand the heavy trans- 
portation charges required to get them to smelters in the 
United States. The ores of the Canadian Copper Company at 
Sudbury are merely matted at the mine. Owing to their 
great values in nickel, they can pay high freight charges that 
would be ruinous to the mines producing copper only. The 
laws of Ontario are highly fayourable to smelting industries, 
and our Canadian cousins have long been desirous of building 
up metallurgical industries within their own borders, being 
dissatisfied with seeing the production of their mines shipped 
across the border as raw material. Chili, though it did 
indifferently in 1902, has made very remarkable progress 
during recent years. Nothing very striking, however, is to 
be anticipated from this source, for though it possesses 
copper-bearing lands at various places, the distance from fuel 
and the difficulty of picking the metal to a high percentage 
tell against very profitable operations in the absence of 
modern plants, and capital is not likely to be forthcoming in 
large enough sums. In the island of Cuba the conditions 
are more favourable. In the province of Santiago there are 
as many as fifty-three copper mines, covering an area of 
1160 hectares. The Cobre group, adjacent to the town of the 
same name, was formerly controlled by an English company, 
and was for a long period successful, but was abandoned 
some years ago because of a great inrush of water. A good 
authority declares that in this district there is one of the 
largest veins of copper in the world, and it is added that 
‘* there are still large quantities of rich ore in existence which 
it will pay to work despite the troubles which have been 
experienced from water. . Other mines of good capability 
in the same province are those of Pinar and Sevilla, while 
there are veins also in San Pedro, Caney, Ocana, and Pipo.’ 
Poor prices and Spanish obstruction have militated against 
their development, but the second disability has been 
removed for good, and the first cannot be said to have eiiect 
just now. In the province of Matanzas there are copper 
mines situated not many miles from the town of the same 
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ECONOMY OF FUEL IN ELECTRIC GENERATING 
STATIONS.* 


By Mr. Henry McLaren, Member, of Leeds, 


Att public or municipal lighting authorities are required to 
furnish ‘‘ Yearly Returns” to the Board of Trade, giving their 
costs of generating current. From these returns the Electrical 
Times has compiled a Table of Costs, which is kept up to date, and 
published weekly. The following remarks and figures are based 
on this table, published on January Ist, 1903. 

Most of the municipal bodies end their financial year on March 
3lst ; therefore the figures given refer to the financial year ending 
March, 1902. It must be borne in mind that this was a period of 
exceptionally dear coal. 

The first point that attracts attention is the great difference in 
cost per unit generated in these stations. They are located in 
various parts of the country ; some are condensing, others partly 
condensing or non-condensing stations, the. price paid for coal 
varies largely, and different systems of supply are used, ll these 
considerations affect the costs, 

In the returns for the lighting stations, the figures are based on 
units sold to consumers, and therefore include the large leakage or 
loss in the mains, which is debited to the generating plant. This 
may be as much as 20 per cent., and is a very important factor to be 
kept in mind when comparing purely lighting stations with 
tramway or railway plan‘s, that ‘ meter” the current as it leaves 
the station. 

Engineers would naturally expect that condensing stations would 
show a better fuel economy than non-condensing, both for tram 
and lighting purposes, but so far as lighting only is concerned it 
is just the reverse ; the average, both in fuel and works costs, is 
considerably in favour of non-condensing stations. Where trams 
are added to lighting, the condensing plants show a better 
economy than non-condensing, but in all cases the partly con- 
densing station is the most economical, both in fuel and works 
costs. 

Works costs include fuel, oil, water, waste, stores, wages of 
workmen, repairs, and maintenance. It is manifestly unfair to 
compare purely lighting stations, which bave only a poor load 
factor, with stations that combine lighting and tramways, and 
generate large quantities of current all day long, and meter it as it 
leaves the station, 

The author has therefore subdivided the stations given in the 
table of costs published by the L/ectrical Times, and arranged 
them as follows :— 


22 METROPOLITAN STATIONS, 
Lighting only. 


Pence per Pence per 
Units sold. unit sola for unit sold for 
coal, works costs. 
: Average. Average. 
Non-condensing .. 24,014,141 +. 1-007 1-632 
Partly condensing 11,305,581 0-972 1-576 
Condensing .. 41,318,891 1-169 1-999 


These stations are fairly comparable. They are all generati 
current for lighting purposes, and pay London prices for coal rm. 
labour. In comparing the costs of these three types, it is found 
that the non-condensing stations produce current at 18 per cent. 
and the partly condensing 21 per cent. less cost than the condensing 
stations. For fuel only, the saving in favour of non-condensing 
and partly condensing plants is about 14 per cent. and 17 per cent. 
respectively, 
116. PROVINCIAL STATIONS, 
Lighting only, 


Pence per Pence per 
Units sold. unit sold fr unit sold for 
coal, works costs, 
. Average. Average. 
Non-condensing .- 18,480,119 0-747 1-368 
Partly condensiug 20,878,145 0-678 1-329 
Condensing .. 35,983,215 0-858 1-591 


These stations, as a rule, are small, and situated in various parts 
of the country. On the whole, they will have the advantage of 
cheaper coal and labour, as compared with the metropolitan 
stations, and they show that their average cost of producing 
current is 18 per cent. less that the metropolitan stations. Here, 
again, the non-condensing and partly condensing stations are more 
economical than the condensing, the saving in works costs being 
14 per cent. and 16 per cent. respectively, and the saving in fuel 
124 per cent. and 204 per cent. 


32 PROVINCIAL StaTIons. 
Supplying Current both for Lighting and Tramways, 


Pence per Pence per 
Units sold or unit sold for unit sold for 
generated. ‘ coal, works cvsts, 
verage. Average. 
Non-condensihg .. 7,968,426 r 0-608 P 1.208 
Partly condensing 80,040 162 0-540 0-878 
Condensing .. ‘ 89,893,928 0-561 1-143 


In these stations the condensing plants are found to be more 
economical than the non-condensing by about 9 per cent. in works 
costs, and 19 per cent. in coal, but the partly condensing stations 
are still better than the condensing, showing an economy of 
23 per cent. in works costs, and nearly 4 per cent. in fuel. 


4 PROVINCIAL STATIONS OR PowER-Hovsgs. 


Generating Current for Electric Tramways. 
All Condensing. 


Pence per Pence per 
unit sold for unit sold for 
‘i ceal. works costs. 
verage. Average. 
Total units generated.. 20,066,089 0-316 . o'r 


It is surprising to find that at least two of the lighting stations, 
Leeds—coal per unit sold, 0-27 ; works costs per unit sold, 0-62— 
and Edinburgh—coal per unit sold, 0-34; works costs per unit sold, 
0-65—deliver current at the consumers’ meters at 9 per cent. 
lower average cost than these four power stations averaged at 
their switchboards, Moreover, Edinburgh is a non-condensing 
station. 

Glasgow, the most economical of the four power-houses, with an 
annual output of over 10,000,000 units and a tramway load-factor, 
delivers current at the switchboard at a cost of 0-6 penny per unit 
works costs ; whereas Leeds Lighting Station, with only 3,000,000 
output and a lighting load-factor, shows a works costs of 0-62 
penny per unit, including the heavy loss in the mains. 

If the Leeds current was metered at the switchboard, the works 
costs would read considerably lower than Glasgow, the most 
economical power-house in the country. 


2 METROPOLITAN AND 1 PROVINCIAL Power-Hovszs. 
Generating Qurrent for Electric Railways. 


Pence Pence per 
unit sold for unit sold for 
i coal, works costs. 
verage, Average. 
Total units generated.. 26,518,997 is 0-385 ate 0-007 


These are beaten in economy by the tramway power-houses, 
already mentioned, by over 20 per cent. in works costs, and 5% per 
cent. in fuel costs. The extra for coal in the three railway power- 
houses may be accounted for by their geographical position, but 
the 20 per cent. excess in works cost appears unduly heavy. 

If the metropolitan (condensing) hghting stations purchased 
their coal at 18s. 8d. per ton, they wou'd appear to be using on an 
average over 11} lb. of coal per unit sold, or 8-6 1b. per electrical 





* The Institution of Mechanical Engineers. 





horse-power, or, say, 741b. per indicated horse-power _ hour, 
taking a combined efficiency of 87 percent. During the period 
under review these stations were no doubt paying more than 
18s. 8d. per ton. This would modify the above figures, but it is 
impossible that coal could have been sufficiently dear to bring 
them within reasonable limits. An economical condensing engine 
and boiler should not require more than 14 lb. of good coal per 
indicated horse-power per hour, or 2} lb. per unit generated. In 
everyday work, 24 lb, per unit at the switch may be con- 
sidered very good economy. 

From these figures it would er that the metropolitan con- 
densing stations, after allowing 30 per cent. for outside losses and 
banking fires, &c., were using at least twice the amount of fuel that 
economical plants ought to require. They generated during the 
year over 41,000,000 units, at a cost for fuel of over £200,000. A 
very large percentage of this amount could have been saved by 
the use of well-managed, economical generating plant. It must 


only require 3 per cent. of the steam generated to supply their 
blowers ; others state that they require 3 per cent., but their 
fittings are found to be large enough to pass four times that 
amount, even whe2 the full rating of the boiler is taken. ‘The 
average fireman, as a rule, goes for all he can get under any 
conditions ; hence it comes that he is able to maintain steam under 
the conditions already described, and waste large quantities of 
fuel by heating up the great excess of air passing through the 
uncovered bars. Some years ago the author made a stear- 
economy test of a large pumping plant in the Colonies. The 
boilers were fired with wood, and the draught was got by means 
of steam jets. It was found that they used 19 per cent. of the 

steam generated. In a recent test of a modern stoker the 
numerous steam jets used 12 per cent. of the total steam generated. 
By the use of fans, especially when heated air is used, good 
economy is obtainable. Feed-pumps and other boiler-house 
auxiliary engines require a considerable percentage of the steam 

ted. In condensing stations, better economy is obtained by 





be remembered that the most of these stations were pi in 
the electric lighting industry of this country. Each extension was 
in a measure a large experiment. They have bad to contend with 
difficulties too numerous to mention, Could their engineers start 
afresh, with a ‘‘clean slate,” there is no doubt that these stations, 
with their enormous output, would take their place amongst the 
most economical in the country. Taking the average station 
throughout the country, there is great room for improvement ; on 
the other hand, one finds a few stations that leave nothing to be 
desired. Some remarkably economical results are recorded even 
in small provincial stations, 

Condensing plants.—Separate condensing plants are used in most 
lighting stations. The vacuum in the main engine low-pressure 
cylinder is usually poor, owing to the long lengths of exhaust pipe, 
often overcharged, and rong 3 numerous sharp bends; llin. 
vacuum in the cylinder has been recorded with 23in. in the 
condenser. Station engineers, as a rule, do not pay sufficient 
attention to this. The engines of separate condensing plants, and 
other auxiliary machinery, are often fitted with piston valves. 
Such engines may be fairly economical when new, but soon develop 
a great appetite for steam. They are usually fixed in inaccessible 
places out of sight and out of mind, Their inflated exhaust passes 
direct to the condenser unobserved. It is quite common to find 
this type using 10 per cent. of the steam required by the main 
engines, when fcr = at their full load, this percentage in- 
creasing rapidly as the load falls off. A recent test of a separate 
condensing plant revealed the fact that it used 4 lb. of steam per 
unit generated by the main engines. 

Engines fitted with their own condensers have a great advantage 
over those exhausting into one main serving several engines, 
usually a saving of 5 to 10 per cent., due to the better vacuum, is 
effected. Add to this the 10 per cent. of steam used by the 
separate plant, the loss in the auxiliary steam main with its traps, 
the loss in starting up separate plants for short runs, the loss at 
light loads, the loss of vacuum through leaky atmospheric exhaust 
valves, and it is not so surprising that under these conditions the 
economy dus to condensing reaches the vanishing point, or even 
falls 13 per cent. behind well-equipped non-condensing stations, as 
shown by the tables. The author's firm usually guarantee 74 per 
cent. less steam per kilowatt-hour if the engines are to be fitted 
with their own condensers and drive theirown pumps. The total 
cost of these engines is less than those fitted with separate con- 
densers, and the steam required by the auxiliary machinery is 
altogether saved. 

Partly-condensing stations.—It is rather remarkable that the 
partly-condensing stations show the best averageeconomy. Partly 
condensing is a very vague term. It may mean one engine in ten 
is non-condensing, or vice versd. No doubt most of them might be 
classed as condensing stations. Without more exact data it is 
impossible to come to any definite conclusion as to the reason for 
this good average economy. 

Non-condensing stations.—In lighting stations the non-condensing 
engines beat the condensing by 13 per cent. in fuel economy ; this 
is the average over ths whole country, 13 + 25 = 38 per cent. to be 
accounted for to bring mattersas they ought to be. Uneconomical, 
three-crank compound, tandem, condensing engines, largely used 
in lighting stations, no doubt account for some of this, and, as 
already shown, separate condensing plants are also steam wasters. 

All non-condensing stations should be fitted with efficient exhaust 
steam feed-heaters. Their cost is comparatively small, and the 
saving in fuel is a clear 13 or 14 per cent. over cold feed. Feed- 
heaters or economisers fixed in the boiler flues cool the waste gases, 
and to a certain extent spoil the draught. If this has to be made 
good by using steam jets under the grates, the actual saving in 
fuel may b2 small. The best results are to be got by employing 
both types cf heater, the water entering the economiser at nearly 
boiling point. It is interesting to note that Edinburgh—0°34 and 
0-65—and Motherwell—0-46 and 0-98—the two most economical 
non-condensing stations, are both fitted with exhaust steam feed- 
heaters. 

Engines in general.—The steam losses in electric generating 
engines are mostly due to valve or piston Jeakage—mainly the 
former. This applies more ia ly to cc g stations using 
engines fitted with piston valves; unless these are very carefully 
looked after, heavy leakage is likely to occur, the steam passing 
direct to the condenser. In non-condensing engines the exhaust 
pips usually gives warning of leaky valves. Many station engineers 
do not appear to realise how serious this loss may be, and allow 
their piston-valves to run in a very leaky condition. Others give 
this matter most careful attention, and are well rewarded for their 
trouble. In fact, some of the most economical non-condensing 
stations are fitted throughout with piston-valve engines, carefully 
looked after and kept steam-tight. Balanced slide-va'ves, and 
valves of the Corliss type, having some pressure on the back to kee 
them up to the port faces, require much less attention, and will 
run for many years practically steam-tight. Two recent tests of 
condensing engines—in different stations—fitted with piston valves, 
disclosed the fact that they required over 45 lb, and 8 Ib. of steam 
per kilowatt-hour respectively. When previously tested the 
consumption was about 30 Ib. per kilowatt in each case. Outwardly 
they appeared to be running as well as ever. Coal to the value of 
£839,613 was used in the 177 stations given in the tables, during 
the year under review. It is safe to assume that £100,000 was lost 
in engine leakages alone. There is no doubt it would pay to 
employ an engineer in each of the larger stations to do nothing 
else — make tests and report on fuel losses, with a view to their 
remedy. 

Boiler-house plant.—There are great differences in the qualities 
of steam generated by boilers Engine-builders find much less 
difficulty in getting their guarantee res from the honest steam 
of the Lancashire or other cylindrical boiler than they do from the 
high-pressure ‘‘ Scotch mist” given off by the now fashionable box 
of water-pipes. In lighting stations there are great fluctuations in 
the demand for steam. Only those who really understand the 
“fart” of firing can appreciate the difficulty of working mechanical 
stokers with economy under such conditions. Extra grate area 
may be the salvation of the tyro at the higher loads, but with 
such men it is fatal to economy at the lighter loads, especially 
when steam jets to force the draught are used. An efficient 
method of forced draught is a decided ae. in lighting 
stations, if it is roew used, for it enables steam to be maintained 
over the peak of the load. The latest system of Halpin’s thermal 
storage is the ideal method of obtaining the same end. At light 
loads the steam-jet method of forcing draught is often aap! 
mismanaged, A peep through the small side door, at the back of 
the grates in a Babcock boiler, fitted with moving grates and forced 
draught, and carrying, say, half load, is often a revelation of how 
not to doit. One-third of the grate may be covered by a spoutin, 
voleano of fire, the remainder employed in carrying away dead 
ashes and clinker, allowing large quantities of cold air to pass, all 
of which has to be heated up to the temperature of the escaping 
gases. Under these conditions, a low flue temperature is no 
criterion of economy. Some makers of steam-jet draught producers 








utilising the exhaust of the auxiliary engines in heating the feed 
than working them as condensing engines. In lighting stations 
the losses in the ring steam main, with its numerous traps, are a 
serious consideration. It is seldom less than 5 per cent., and may 
be very much more if the traps are not kept in perfect order and 


properly regulated. : 
uperheating, especially when piston-valve engines are used, 
shows a good steam economy, but the saving in fuel is not so 


marked. In lighting stations its proper regulation is rather 
difficult. The extra wear and tear on the main engines, and on 
the superheaters themselves, are items that have to be considered. 

The station engineer.—He should note that the average works 
cost for the non-condensing lighting stations are 16} per cent. lees 
than those for the condensing stations. One explanation of this 
may be that less plant requires less looking after and less repairs. 
There is also less capital invested. But a well-managed condensing 
station with economical engines, fitted with their own condensers, 
&c., is certainly the most economical type of station, especialiy 
where trams are coupled with lighting. ‘The figures already given 
prove that the great economy due to condensing may be frittered 
away by using unsuitable plant, and by careless management. In 
his specifications he should insist that the total steam used by the 
main engine and its condensing plant be included in the guaranteed 
consumption ; and that the evaporation of the boilers be taken in 
dry steam, delivered to the engine, and exclusive of steam 
tsed for various purposes in the working cf the boiler. He 
would then be much better able to decide on the best type of 
plant to use. 

Steam turbines.—There are only four stations given in the tables 
wholly using steam turbines :—Newcastle district, 0-69 and 1-22 ; 
Scarborough, 1-31 and 2-1; Cambridge, 0-77 and 1-67; and 
Melton Mowbray, 0-93 and 2-19. Newcastle station is the lowest, 
both in coal and works costs, yet it is easily beaten by South 
Shields—0-44 and 0-92—a station with vastly less output, situated 
on the same river, and using triple-expansion condensing -engines, 
which comes out 35 per cent. less in fuel and 25 per cent. lower in 
works costs than the turbine station. 

Gas engine stations.—In the costs table of the Electrical Times, 
particulars are given of only two gas engine stations. Northwich, 
using ‘‘ Mond ” producer-gas, has an output of 104,000 units. Its 
fuel cost is 0-48 penny per unit, works costs are 1°48 penny per 
unit. This is handsomely beaten by Leigh—0-35 and 1-0l—a 
station with a smaller output, using non-condensing steam engines, 
which comes out at 28 per cent. less in fuel and 15 per cent. less in 
works costs. Redditch, the other gas engine station, using 
‘* Dowson” producer-gas, bas an output of over 172,000 units; 
coal costs are 1°3 pence per unit, and works costs are 2-61 pence 
unit. ‘There are over a dozen smaller sized steam engine stations 
given in the tables that beat these results. 

It is encouraging to note from recently published returns that 
the costs in various stations throughout the country show a decided 
tendency to improvement. This is partly owing to cheaper coal, 
but there is also a healthy rivalry between station engineers. 
This should in time bring the electric generating stations into the 
front rank as regards economy of fuel. 








ON THE PRESERVATION OF INSTRUMENTS 
AND MACHINERY IN BENGAL.*, 
By PavL BrvUuHL, 
(Concluded from page 125.) 


Mr. MEARES: Judging by previous speakers and by the experi- 
ences one constantly hears of, I think the packing question is at 
the root of the whole matter, and I think we should take steps to 
place this most interesting paper and discussion before the home 
manufacturers we deal with, so as to advise them of their short- 
comings. I can add my mite to the chorus of condemnation, since 
I have bad a number of breakages due to the same causes, Where 
coolie transit of goods is necessary in the hills, foreign manu- 
facturers will undertake to keep the weight and size of nearly all 
packages within reasonable limits for the purpose, but the British 
manufacturer knows better, and makes not the least effort in this 
direction, with the result that much damage is sustained. It may 
be noted that natives of this country have not the remotest notion 
of shifting heavy packing cases by means of rollers and bars, or of 
opening the lids of the same by recognised methods. If these 
points were fully considered something would have been gained in 
the way of making the packing suitable for the treatment it is 
likely to receive. Again, it is no uncommon thing for a steel shaft 
to be packed without any protective grease or paint, and as likely 
as not the case in which it is enclosed wi'l be extremely damp, so 
that the fact of soldering it up does not do the least good. Amongst 
recent examples that have come to my notice are the following :— 
A large and heavy resistance bridge, the ordinary travelling case 
of which was so constructed that it arrived with half the coils 
short-circuited and with some of the terminals broken off, while 
in the same packing case with it were some small Weston volt- 
meters! Again, a switchboard for heavy testing currents arrived 
with the whole of the copper connections in ruined condition, 
so far as appearance goes, owing to the use of damp 
straw. Again, a volt box with broken connection inside, 
presumably due to the same cause. On the other hand, I have 
just received a fine chemical balance which was packed as perfectly 
as skill and forethought could do it, with the result that it arrived 
intact and undamaged. As regards silvering, I have re-silvered a 
Yin. astronomical mirror belonging to my telescope, by Calver’s 
process, and the result after two or three trials was excellent, 
though, of course, it was done in cold weather and on a dry day. 
Where the silver, as in this case, is on the face of the glass and 
has to be polished afterwards, dryness is esszntial, or the film 
— comes off. In the same connection I have had a great 

eal of trouble with my eyepiece lenses owing to fungus growth 
on them, and this more particularly with some otherwise excellent 
German lenses. As an endeavour to meet the trouble which we 
all experience in the rains, I have constructed a large drying box 
in which to keep some of my special instruments during that 
season, and in a tray at the bottom I am putting calcium chloride 
to dry the air. The case is made to close on thick felt, so that I 
hope it will also entirely prevent the ravages of rats and insects. 
Incidentally, though the point has nothing particular to do with 
the subject of the paper, I see that Professor Briihl mentions the 
excellence of kerosene oil for removing engineering dirt from the 
hands, and I would point out that sperm oil for this purpose. is 
infinitely better, since if rubbed into the handsand then treated with 
ordinary alkaline soap, the oil saponifies and brings everything out 
with it. This is worth knowing, since, when a man is ‘‘ out of his 
time,” he ceases to consider it a disgrace to have decent hands 
after working hours ! 


* Read before the Calcutta Section of the Institution of Electrica} 
Engineers on March 27th, 1903, 
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Mr. McIntyre: As may be expected of a student of the Institu- 
tion, I have few remarks to offer, though on the other hand I am 
deeply interested in the subject matter of this paper, since in my 
present capacity I am entrusted with the care of a fine set of 
delicate instruments. In tendering my thanks to the author for 
the many valuable hints, I regret his omission of some informa- 
tion on perhaps a minor, though essential accessory, to the testing 
room, viz., ‘the dry cell.” Not being a ‘‘ home bird,” I may be 
doing the climate an injustice, when any ill feeling should rather 
be directed against the manufacturer, but I have never found the 
rated pressure on any of the batteries suppiied, though I have 
taken the readings on a potentiometer and not on a low resistance 
voltmeter. The author complains of the maltreatment of cases 
containing delicate instruments at the hands of the Custom-house 
cooper. It is a simple matter to obtain what is called an ‘‘admit 
order,” which costs nothing beyond the trouble, and thus to 
deprive the cooper of his display of muscular feats. Instruments, 
such as Wheatstone bridges, which are themselves enclosed in 
travelling cases, are often attended with risk in transit, since the 
distance pieces within the box are generally insufficiently screwed, 
and in one case I remember were simply glued. I don’t know 
whether any of the members of this section have experienced the 
trouble I have with the reddish enamel finish given to portable 
Weston instruments. It gets spotted and dull coloured in patches 
on exposure. The case is of brass, and there is no reason why it 
should not be lacquered, which, though not rendering it proof 
against climatic influences, would ot tent be preferable to the 
enamel. The portable Kelvin voltmeters supplied us are to all 
appearances either encased in aluminium or aluminised iron. If it 
is the latter, I can’t say much for the process as a corrosion-resisting 
agent, whatever it may do for iron in contact with salt water. 
The author of an article in one of the electrical papers recently 
referred to an almost perfect solder for aluminium, but unfortu- 
nately did not give its composition. While speaking of solders, 
does the author see any objection to the use of soft bismuth 
solder fusing at 320 deg. Fah. for repairing galvanometer suspen- 
sions, since 1t greatly -implifies the task. Pasi tried it on one of 
my galvanometers with very fair results, though, of course, it 
would not do for resistance coils. 

The Chairman: In closing the discussion, Father Lafon said 
that most of the remarks which he intended to make on this very 
interesting paper had been forestalled by other speakers. He had 
thirty-five years’ experience in the care and use of instruments in 
India, and he suggested that it woald be highly desirable that our 
local section should move the Institute of Electrical Engineers to 
take up the question of inducing manufacturers to attend to the 
special needs of this country. He had ordered three water 
thermometers from a German manufacturer, in the hope that at 
least one would arrive unbroken. As it happened, all arrived 
intact and were put away in a drawer, and some time afterwards 
he found that they had all burst. On looking into the matter he 
observed that they were only calibrated up to 25 deg. Centigrade, 
and that even the attached mercury thermometer only went up to 
50 deg! In his experience very few coils have anything like 
proper insulation, all being too soft, and giving way in summer. 
The legs of statical instruments should on no account be fixed on 
with shellac, and in this point the manufacturers fail to appreciate 
the difference of climate between Europe and India. As regards 
packing, Father Lafont considered that it would be better to 
always get instruments out in parts and to set them up out here, 
since the users of electric instruments would generally be com- 
petent to do this, or should be so. The makers would then 
perhaps learn to pack the separate parts so as to be immovable, 
and he would suggest that they should give their packers a course 
of lectures on the subject of inertia, which they seem generally to 
ignore. Recently fifty-six cells of accumulators were supplied to 
a Paris firm to his order, and the firm in question sent the batteries 
on to him in the same case which had been used to forward them 
over the short inland journey, with the result that a large number 
of the plates arrived loose or broken. As regards optical instru- 
ments, he found French glass to be very much more corrodible 
than German or English, and his experience pointed to keepirg 
them constantly cleanas being the best method of keeping them. He 
generally found that the trouble centred round a speck of dust in 
the first instance, and that if that was allowed to remain the glass 
showed signs of decomposition under the microscope. As regards 
rubber tubes and stoppers, he inquired if there is any satisfactory 
method of keeping them. (Professor Briihl here suggested 
glycerine as a preservative.) He stated that for ebonite darkness 
was essential, With reference to a previous speaker's remark, he 
suggested that the decomposition of unpolished ebonite would be 
greater than the polished article, as the rough surface, being less 
dense and hard, would probably be more easily disintegrated by 
exposure. 

Professor Briihl, in reply: I shall take up various points 
suggested by the remarks and criticisms made by correspondents 
and speakers, without, however, adhering to any definite order. 
One of the stuffs frequently used of late years for cleaning lenses 
is the so-called Japanese rice-paper. As regards the preservation 
of lenses which are not in constant use, it is quite possible that 
wrapping them well up in the paper referred to by one of my 
friends, or perhaps any soft paper soaked in neutral mineral oil or 
soft paraffin, will prove an efficient means of protecting the lenses 
from the ravages of carbonic acid, and this method would certainly 
be preferable to covering the lenses themselves with cil. Here I 
may say a few words about cross-threads in telescopes and other 
instruments. Spider threads always give trouble, so do cross lines 
ruled on glass, if the glass is fixed in the ordinary way. The glass 
often becomes covered with minute droplets or gets dusty, and has 
to be wiped at frequent intervals. The best way to adopt would 
be to have the lines ruled on a sufficiently thick plate of glass for 
the latter not to get broken easily, and to have the glass mounted 
in a short cylinder with a screw thread on eitker end, for the other 
parts of the eye-piece to be screwed on. The arrangement is one 
suggested by the Bertrand’s quartz-plate stauroscope, as manu- 
factured by Carl Zeiss, of Jena, and forming an accessory to 
petrological microscopes. The hardest paraffin used by micro- 
tomists, having a melting point of close to 60 deg. Cent., seems to 
be quite solid enough for this country. The chief advantage of 
using ebonite in an unpolished state, especially in the case of 
corrugated supporting pillars, is that one can always get a fresh 
and highly insulating surface by giving it a few touches with fine 
glass paper. Some German makers, for instance Haénsch and 
Schmidt, of Berlin, have adopted, for the purposes of articles 
specially manufactured for tropical countries, what they call a 
tropical outfit, which I can highly recommend ; all metal parts are 
strongly nickelled, and any Nichol’s prisms, which, for instance, 
may form adjuncts of photometric apparatus, have their calespar 
rhombs protected by cover-glasses cemented on with Canada 
balsam. I have had some of Haénsch and Schmidt’s instru- 
ments in use for more than ten years, and they look as if they had 
been got a few weeks ago. I, too, have had a great deal of trouble 
with silvered scales ; in the case of bigh-class instruments in which 
a few guineas more or less do not make a great difference in the 
price, and where nickelled scales are out of question, scales 
engraved on solid polished silver or some permanent alloy should 
be adopted. Perhaps the modern alloy ‘‘Invar” may be of service 
for various purposes, It is quite senile that light bas something 
to do with the rapid deterioration of certain kinds of material ; 
but I am under the impression that the influence of light is often 
exaggerated, especially where, as in Bengal, the sky is commonly 
covered with a haze, which is almost certain to absorb a consider- 
able percentage of active rays. Several instances of destruction 
which I have heard described as due to the action of light can 
almost with certainty be traced to the action of dampness and 
fungoid growth. For years I have used a device to keep dry one of 
my balances as well as a Clifton electrometer. I have replaced 
the top of the balance case by a shallow box having a per- 

forated bottom, and I place shallow trays containing pieces of 
fused calcium chloride into the box. The electrometer I have 


housed in an outer case with a similar top to it. Materials for 
drying the air should be placed on top; materials for absorbing 
carbonic acid should be kept at the bottom. As concentrated 
sulphuric acid begins to dissociate at about 30 deg. Cent. with the 
formation of volatile sulphuric anhydride, sulphuric acid should not 
be used in this country as a desiccating agent, just as it cannot be 
used for most part of the year as an absorbent of water vapour in 
chemical analysis. As regards the incompetence of people often 
employed in Calcutta, all I can say is that I personally should not 
employ even my own brother, if he did not know his work properly. 
Unfortunately to Europeans, the cost of living in this country has 
become so exorbitant of late years that the equivalent of a pound 
sterling is not the official fifteen rupees, but something much more 
like sixty to eighty rupees. The consequence is that, if we want 
to employ Europeans as foremen and overseers, we must either 
choose to pay them wages which make their income the real and 
not only the nominal equivalent of what they would earn in 
England, or we must be satisfied with men who do not know any 
language properly, and who know their work stil less. I should 
say the former method is the cheaper inthelong run. I purposely 
refrained from saying anything about dynamos and batteries, 
although I have been for about five years in charge of several 
engines and dynamos, which, although not giants of their kind, 
are not toys. But I did not want to have the whole say to myself, 
as I was sure some of my friends would come forward with the 
results of their more extensive experience, I am quite ready, 
however, to detail some of my own experiences. As regards 
dynamos, the chief trouble one has is about insulation. I should 
advise my friends to specify that armatures and field magnet coils 
should have every layer of conductors well painted with good 
shellac varnish or some equally effective composition, and after 
finishing to have them well baked. If this is done, and if out 
here the dynamo is properly housed, I do not think there shou!d 
be much trouble about the insulation breaking down. But there 
is no good complaining about heat and dampness and nitre, and 
so on. We have got plenty of that and to spare ; but as practical 
politicians we must take means to circumvent those injurious 
agents. If we place a motor in a pit which is liable to be flooded, 
we must not blame Providence if the pit does get flooded and the 
armature burnt out in consequence. If we place a dynamo in a 
shed, 2in. above a mud floor and with no possibility of air circula- 
tion, we must not be astonished if the dynamo gets ruined by 
dust, dirt, dampness, and other damaging influences. Damp 
surroundings produce consumption even in electric machinery. 
This leads me to refer to the subject of keeping spare parts. It is 
impossible to keep spare parts in what we call ordinary godowns in 
this country ; in such a godown any piece of machinery with any 
self-respect about it will, merely to end a miserable existence, not 
only go down, but run down into perdition as fast as it can manage 
it. The spare parts which electricians have an opportunity to keep 
are most of them quite valuable enough to make it worth one’s 
while to build a properly constructed store room for them. Such 
a store room must have a brick-on-edge or other proper flooring ; 
mud floors are quite out of question. Parts specially liable to 
decay, like armatures, should be kept in a well aired, cleanly kept 
upper room. It is quite astonishing how vast a difference there is 
in this country between a ground floor and a first floor as regards 
dryness. Even during the driest part of the year—I speak of 
Lower Bengal—frictional electrical experiments rarely succeed with 
certainty before 10 a.m. and after 3 p.m., if tried’in a room on the 
ground floor ; and yet I have been successful as early as 7 o'clock 
in the morning in a room on the first floor with a low stratum of 
mist hovering over the ground outside. As regards wood joints 
oblique dove-tailing is very effective; I quite agree with my friends 
who declare that glued joints are worthless. Of course, manufac- 
turers should only use the best seasoned wood ; and European 
manufacturers are much better off in this respect than we are, 
because it is nearly impossible to get properly seasoned 
wood in the Indian market, unless one buys an old piece of 
furniture at an auction sale. I seem to have been excep- 
tionally lucky with my apparatus, in so far as I have 
hardly ever had any of them fall to pieces. Even in the case 
of a firm with whom one of my friends has had bad experiences, 
they have supplied me with a piece cf apparatus with a good deal 
of woodwork about it, which has been in constant use for six years 
without any mishap occurring. I do not believe that the life of a 
good accumulator cell, provided the cell is carefully treated, is 
much shorter in India than in Europe. But I, too, have hada 
fearful experience with a battery. The type of cell was not the 
kind I had specified, although it was a cell the praises of which had 
been sung by more than one English authority and in more than 
one text-book. Luckily the company who manufactured that 
battery went into liquidation soon after, and can do no further 
harm. But my battery was really a sight worth seeing, after it 
had been working for six weeks ; every positive plate had buckled 
into the shape of a cocked hat ; and you might straighten them as 
much as you liked, in a few days there you had your cocked hat 
again. I bave never—before or after—done so heavy mechanical 
labour nor ruined as many pairs of boots and trousers, as I did 
during those ghastly three or four months, until we got the battery 
replaced by one consisting chiefly of Tudor cells. With me, Tudor 
calls—at least the majority of them—as well as the venerable 
E P.S. cells, have done very creditably ; I have also been told that 
the chloride cell has behaved well in a sister institution. Of 
course, I have always been very careful about maximum charges 
and discharges ; my battery has been in work practically without 
interruption, and | have never allowed it to stand without its 
being charged up at frequent intervals. I should advise my friends 
not to act on statements about its doing no harm to exceed the 
maximum charging and discharging currents stated as safe by the 
makers. Neither do I believe in the good effect of discharging 
the cells completely, as I have heard it stated by an electrical 
engineer. I know of more than one instance where over discharge 
has led without fail to the positives getting badly buckled. The 
accumulator cell will probably always remain a rather delicate 
plant. It would be very nice if we could get acell which would 
remain on its good behaviour, however much maltreated ; but such 
a cell will probably not be invented until the millennium dawns on 
afagged-out world. Iam sorry I cannot give any advice about dry 
cells; I never use them. The so-called high voltage dry batteries 
goin no time ; the climate has nothing to do with that. One either 
has to make up one’s mind to get.a new battery of that kind every 
three or four months, or one has to get a battery of small 
accumulator cells of the type recommended by the Reichsanstalt. 
In my laboratory I use partly Leclanché cells, partly small 
accumulator cell of the ordinary type. I should like to point out 
to any of my friends who have to order instruments the advisa- 
bility of completely specifying their requirements. After all, we 
must not expect home firms to find out themselves everything 
about the tropics. When ordering thermometers, I always specify 
that the capillary tube must end in a small reservoir of a sufficient 
capacity to receive the overflow mercury up to a temperature of 
45 deg. C. I have nearly always found he firms, German as well 
as English, from whom I have obtained instruments, ready to 
receive suggestions and to act on them. Now and then one does 
get to deal with a firm who think that they have nothing to learn ; 
but as soon as I find that out, that firm gets no further orders from 
me. On the other hand, I know of firms who have made special 
experiments on wood suitable for tropical climates. I know of a 
firm who have taken a great deal of trouble in trying to evolve a 
safe system of packing dynamos for shipment to distant countries. 
Neither of these firms are American. It is, however, a psychological 
riddle how certain firms can take a great deal of trouble over 
giving their goods a fine finish, and how immediately afterwards 
they pack them so that not only all the fine finish, but the article 
itself, is almost certain to be ruined.* Among the worst offenders 





* Varnished parts, whether of wood or metal, should not be wrap 





in or te a tissue papers, as is commonly done, but in the mae or 
parafiined paper already referred to above. 





are the packers of such things as switches, fuses, &c., anything 
especially that has porcelain parts about it. It is very easy to 
pack these articles so that they cannot be damaged during trausit, 
The principle which should be acted on in packing fragile articles 
is to fix them rigidly to some rigid support, but to have the 
supporting frame suspended from, or supperted by springs, ihe 
frame being protected from excessive vibrations by layers of fine 
shavings. I have spoken about the probable influence of the sea 
voyage. In most cases, however, the mischief is clearly traceable 
to damp straw or shavings, Straw should be prohibited as a } ack- 
ing material. If possible, one should order one’s goods to be sent 
off from Europe between May and September, or at any rate a‘ a 
time when there is no slush or soft snow on the ground, I tind 
that the packing casesare filled with what looks more likestablelittor, 
whenever the case has been despatched during the winter months, 
In any case I join with my peg in the expression of the hope 
that the parent society may be moved into seriously taking up the 
subject of packing for shipment to distant countries. 
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CATALOGUES. 


CHLORIDE ELECTRICAL SToraGE Company, Limited, Clifton 
Junction, near Manchester.—1903, pocket catalogue. 

Woop SynpicatTe, Limited, 2, Newgate-street, London.— 
Pamphlet describing a process for seasoning timber by super- 
heated steam. 

PEARSON AND KNOWLES COAL AND [RoN Company, Limited, 
Warrington.—This company’s new catalogue is a bulky volume 
divided into two sections. Part I. deals with the manufactured 
iron and steel of various sections, and Part II. is devoted to 
engineering. This part deals with towers, bridges, roof and 
building construction, colliery and blast furnace plants. The 
illustrations in this section are really well produced. 

Epwixn Cooper anp Co., Limited, 86, Leadenhall-street, 
London. This firm has sent us some type-written particulars of a 
new liquid called ‘‘Simplicit ” for use instead of a solution of soft 
soap and water for cutting tools. It has the great advantage over 
the former that it does not rust the tools nor the work, which can 
be left in the liquid without fear of damage. This firm also pro- 
duces the Ticondor flake graphite, a lubricant for use where high 
temperatures are met with, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed that an amalgamation has been effected 
between Messrs. Measures Brothers, Limited, of Southwark-street, 
and Messrs. H. and J. Measures, of Croydon. 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT Company, Limited, has 
opened a show room and office at 92, Hatton-garden, London, 
E.C, The head office and works will remain in Cambridge. 

Mr. James M. Dewar informs us that he has established him- 
self in London and has commenced business as a consulting engi- 
peer and surveyor at 4, Lloyd’s-avenue, Fenchurch-street, E.C. 

Tue Atlas Belt Manufacturing Company has,been appointed 
sole agent in the United Kingdom and the Colonies for Atlas Balata 
Belting, manufactured by Den Norske Remfabrik, Christiania, 
Norway. 

Messrs. CHAMBERS, Scott AND Co., of Motherwell, inform us 
that they have assumed as partner Mr. John Chambers, Wh. Sch., 
late chief engineering draughtsman with Messrs, Wigham Richard- 
son and Co,, Limited, Newcastle. 

At the Royal Lancashire Agricultural Society’s Show held at 
Manchester, July 30th to August 3rd, 1903, Blackstone and 
Company, Limited, were awarded a silver medal for the new 
patent governor now used on their oil engine. 








Science ABsTRACTS.—The Council of the Institution of Electrical 
Evgineers has now, with the approval of the Physical Society, 
undertaken the publication of ‘‘Science Abstracts” as an Institution 
publication. In connection with this work, Mr. Louis H. Walter, 
M.A., A.M.L E.E., has been appointed editorial assistant to the 
secretary, and will take up his duties in the autumn, 


BoILers FOR OSBORNE COLLEGE.—Messrs. Cochran and Co., 
Annan, Limited, Annan, Scotland, have recently supplied two 
horizontal boilers of the multitubular navy type for work in the 
Cadets’ Workshop, Osborne College, Isle of Wight. Each boiler 
weighs about 16 tons, and is 7ft. diameter by 15ft. long, having 
567 square feet of heating surface, and is designed for a working 
pressure of 180 1b. per equare inch. The boilers were built to 
Admiralty requirements and inspection, and are highly finished 
with gun-metal mountings, fittings, &c. It will be remembered 
that the College was presented by the King to the nation on bis 
accession to the throne, and was formally opened by him on 
Monday, August 3rd, in the presence of a_ representative 
gathering. 

Coat SHIPPING IN INDIA.—A couple of years ago a committee 
was appointed by the Government of Bengal to investigate the 
circumstances connected with the shipping of coal at Kidderpore 
Docks, Calcutta, which shipped in 1 about 1,500,000 tons of 
native coal, and as all the work had been done hitherto by coolie 
labour, it was thought the time had arrived when mechanical 
shipping plant might be profitably employed. Mr. Herbert Stone, 
chief engineer of the East Indian Railway, collected information 
concerning forty-two systems of shipping coal in use in various 
parts of the world, and taking into consideration the conditions 
and requirements for the Calcutta Docks, Mr. Stone has selected 
the system in use at Newport, where a wagon is lifted inan 
elevator and tipped into a chute. Three systems are described, 
but after a careful examination, Mr. Stone has come to the con- 
clusion that, on the grounds of economy and efficiency, the system 
in use at Newport is to be preferred. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A HOLIDAY tone pervades business, Only little is passing, and 
that is at prices which favour consumers, Trade, indeed, must be 
admitted to be dull. The average net selling price for May and 
June has been returned as £8 Vis. 1-82d. per ton. The various 
classes of iron sold, and the average net selling prices and produc- 
tions, are as follows :—Bars, 19,734 tons and £6 16s, 4-75d.; angles 
and tees, 613 tons and £6 14s, 4-37d.; plates and sheets, 2395 tons 
and £7 14s. 5-18d.; houps, strips, and miscellaneous, 5942 tons 
and £6 12s. 11-86d, The total output was 28,686 tons. The net 
average selling price is a slight reduction, as compared with the 
£6 17s, 4-35d. of March and April, whilst the output, compared 
with those two months, is an increase of 1330 tons. 

The Board resolved that, in accordance with the resolution dated 
July 31st, 1902, the rate of wages for puddling should remain at 
8s. 9d. per ton basis price and millmen’s wages in proportion until 
October 8rd, 1903, Contrasted with May and June a year ago, the 
new average is a slight reduction, and the quantity is an improve- 
ment of 1858 tons. It is evident, therefore, that both as compared 
with two months back and a year ago the new figures indicate an 
increase in the amount of trade passing, although the prices 
obtained have been lower. The output of hoops, strip, and mis- 
cellaneous iron showed an improvement of 799 tons compared 
with the preceding two months, and of 963 tons compared with a 
year ago. There is a considerable falling off in the selling price of 
angles and tees, amounting to as much as 7s, 5-85d. on two months 
ago and 3s, 3-44d. on a year back, whilst the output has not 
improved, but slightly declined, the decrease being 197 tons com- 
pared with two months ago and 47 tons on the year. Plates and 
sheets forman exception to the rest of the market, the output baving 
gone down, whilst the price has gone up, The production was less by 
246 tons on the two months, but makers will be pleased to see that the 
price has improved by 2s. 3-28d. As compared with a year ago, 
there was an increase of 39 tons in quantity, and a decrease in 
value of 3-20d. The bar iron firms are those who have evidently 
been doing best of late, for they are able to show an augmentation 
both of production and price. The output has grown by 980 tons 
on the two months, and the price has improved by 5-83d.; whilst 
as contrasted with a year ago there has i a betterment of 903 
tons and 1-58d. The trade will feel more settled now that the 
new return will carry wages through the remainder of the summer, 
and the men should experience satisfaction at the recent 8s. 9d. 
standard being maintained. From the foregoing view of the 
situation it might be thought that the Midland iron trade was in a 
‘‘ parlous state,” yet that can hardly be said to be the case, for it 
wil be seen that the department in which an improvement both of 
production and of selling prices is desirable, namely, bars, is one 
which covers nearly the whole of the production—20,000 tons out 
of 28,000 tons, ari then, may be the case with the smaller 
— of the trade, it is clear that as regards the great 
bulk of the production and sales, there is not much to complain 
about. The associations which control the bar trade are holding 
together in a more satisfactory manner than for a long while past 
although, as regards unmarked iron, they have lately had to face 
great difficulties in the way of foreign competition. 

As regards buying and selling, very little was done on Change to- 
day—Thursday—in Birmingham, the meeting in Bank Holiday 
week being always a quiet one. A little was done in pig iron at 
48s, to 48s. 6d. for Staffordshire cinder sorts, 49s. to 50s. for part- 
mine, 48s, 6d. to 49s. 6d. for Derbyshires, and 47s. to 48s. for 
Northamptons. Steel plates were quoted £6 to £7, angles £5 10s. 
upwards, and girders £5 15s, to £6 be. 

In the engineering trades a good number of the leading bouses 
are well engaged, and the outlook for the South African market 
is considered very hopeful, in view of the large sums which are to 
be expended there. South American busi in hi , tubes, 
and railway rolling stock is good. Some uneasiness is felt with 
regard to reports from the United States as to the intentions of 
the Steel Trust with reference to competition with British manu- 
facturers in Canada and also in Europe, but it is pointed out with 
much truth in this matter that several of our leading British—and 
especially Midland—engineering and iron and steel concerns are in 
a much better position for meeting American competition now than 
a few years back. 

New tramway engineering work is contemplated by the authori- 
ties of Aston, near Birmingham. The Aston District Council a few 
days ago had before them a recommendation from the Tramways 
and Electric Lighting Committee to lay out £50,000 in extensions, 
and although that proposal was not accepted, yet an amendment 
was carried authorising the Committee to prepare alternative 
plans for reconstruction and electrical equipment, obtain alter- 
native tenders, and report to a special meeting of the Council in 
September. It is the intention of Birmingham to make a change 
from steam to electricity (overhead) on that part of the Aston 
route within the city; and the Aston authorities are contem- 
plating the electrification of the remaining portion of the system. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There is comparatively little or nothing to notice 
in the way of any material change so far as the general trade and 
industrial position in this district is concerned. The holidays have 
somewhat interrupted operations during the past week, but apart 
from this a lack of briskness still represents the situation generally, 
and representatives of most branches of the engineering trades report 
that although for the most part establishments manage to keep 
fairly well engaged, new work is anything but plentiful, and in a 
great many cases not coming forward in sufficient quantity to 
replace orders that are running out. 

here was only a very slow sort of iron market at Manchester on 
Tuesday, with again a small attendance, many representatives not 
putting in an appearance after the holidays. Inquiries for pig 
iron continue few in number and small in quantity. Makers’ rates 
show little or no material change from last week, and in the open 
market merchants still underquote. Lancashire foundry brands 
of Le, bear are rather weak if anything, quotations scarcely exceed- 
ing about 53s, 6d. net delivered Manchester, and a trifle under 
this would probably be accepted if small concessions would secure 
orders of any moment. As to Lincolnshire, the position is un- 
hanged, the mini Assoeiation basis remaining 50s. 6d. net 
delivered Manchester, with makers booking little or no new busi- 
ness, and merchants prepared in some instances to sell at 3d. to 
6d. under makers’ prices, Derbyshire brands continue to be 
quoted low, ranging from about 53s. 6d. and 54s. to 54s, 6d. de- 
livered Manchester, 

The quietude in the finished iron trade has necessarily restricted 
the demand for forge qualities, but makers are maintaining quo- 
tations at late rates, and delivered Warrington these average 
49s, 9d. to 50s. Derbyshire and 50s, 2d. Lancashire and Lincoln- 
shire brands. In some cases there has been rather a tendency 
to stiffen in Middlesbrough, and although low speculative forward 
quotations are still spoken of on current sales, it would be difficult 
to od orders under about 55s, 1d. to 55s. 4d. net, delivered by 
rail Manchester. The business doing in Scotch iron continues ex- 
tremely small, with quotations nominally remaining about 57s. 6d. 
to 57s, 9d. Eglinton, 59s. 6d. Glengarnock, and 61s. Gartsherrie, 
delivered Manchester docks. Only a limited inquiry is reported 
for hematites, with quoted rates for No. 3 foundry, delivered 
Manchester, about 66s. 6d. to 67s, 6d. net. 

Finished iron remains without improvement, and it is excep- 
tional where manufactured ironmakers report more than a very 
unsatisfactory business giving out, some of the principal forges 











scarcely running more than three to four days per week. Prices, 
however, are maintained at Jate rates, and offers which have been 
submitted to makers at about 2s. 6d. under current rates for 
delivery into next year have been declined. For Lancashire bars 
quoted rates are about £6 7s. and £6 8s. up to £6 10s., and North 
Staffordshire £6 10s, to £6 15s., with sheets remaining about £8 to 
£8 2s, 6d., and hoops £7 2s. 6d. for random to £7 7s. 6d. special 
cut lengths delivered Manchester, and 2s. 6d. less for shipment. 

A hand-to-mouth sort of business continues to be done in the 
steel trade, with quoted rates much the same as those ruling 
recently. Local makers of steel billets are still quoting about 
£4 13s. 6d. delivered in the Manchester district, with German 
billets to be got about £4 6s.; steel bars are quoted £6 5s. to 
£6 7s. 6d. and £6 10s.; angles, £5 10s. to £5 15s.; common plates 
from £6 2s. 6d. to £6 7s. 6d. and £6 10s.; boiler plates, £7 to 
£7 2s, 6d. per ton delivered Manchester district. 

‘The annual show of the Royal Lancashire Agricultural Society, 
held in Manchester during the t week, brought together the 
best collection of machinery and implements for a number of 
years past, with the one exception of the Liverpool meeting in 
1899. Toa large extent the show of agricultural implements was 
pretty much the same as that in London a month back, all the 
leading makers being represented, and there was nothing specially 
new beyond what had been previously exhibited. An important 
display was made of gas and oil engines, and in these there were a 
number of ay et types shown by Crossley Bros., Limited, the 
National Gas Engine Company, and other well known makers. Of 
miscellaneous machinery and appliances there were also a 
number of new exhibits. Messrs, Follows and Bate, Limited, 
of Gorton, were awarded a silver medal for their patent 
universal cone paint mill, of which an illustration was given in 
THE ENGINEER some time back. Baxendale Brothers, of Man- 
chester, exhibited one or two new appliances, including their 
‘* Simplex” safety hoist, in which all the motions are controlled 
by patent automatic stop actions, which render it impossible to 
over-wind or over-run a load in any direction. They had also a 
well-designed folding casement suitable for works, factories, or 
public institutions for emergency pur, . This casement opens 
out _ width, running from 2ft. to 3ft. 6in., and allows an open 
space for each escape of 3ft. 6in. to 6ft., a special feature being 
that the casements fold back dead on to the wall level, where 
they are automatically locked by catches, so that there is 
no obstruction whatever to escape in case of fire or other 
emergencies. An ingeniously designed wheel spoke footing 
machine was shown by Barron and Woodward, of London. In 
this machine, which is constructed to take spokes up to 20in. in 
length and to cut spokes for 10, 12, 14, or 16 per wheel, there are 
two large knives on a cutting block, which is worked backwards 
and forwards by two levers, and the slides are adjusted by two 
stops, which are set accurately for the number of spokes required 
to be footed. The spoke is simply placed on an adjustable carrier 
and kept in position by a weighted lever, and the knives on bein 
brought down cut and finish the spokes accurately. It is claim 
that = machine what by hand labour would require four to 
seven hours can be done in the corresponding number of minutes, 
whilst absolute accuracy is at the same time ensured. Rushworth 
Brothers exhibited a patent electric derrick crane with 50ft. jib 
and 10 horse-power motor fitted with a patent safety lock to pre- 
— ~~ jib from falling, and for this they were uwarded a silver 
medal. 

The other day I was invited to an inspection of quite a new 
combination of mechanism for converting rotary motion into 
reciprocating rectilinear motion, which has been patented by Mr. 
James Horrocks, of Parker-street Mill, Manchester. Although 
there are several simple ways of converting reciprocating 
rectilinear motion into practically uniform circular motion, the 
converse of the problem—the conversion of circular motion into 
uniform rectilinear reciprocating motion, with no backlash or dwell 
at the end of the stroke—is not so easily solved, and particularly 
where the reciprocating element carries a load, the vis inertia of 
which has to be overcome at each reversal. This new combination, 
although primarly designed as an improved attachment to thread 
or yarn winding machines, on one of which I was able to see it 
running ata speed of 130 strokes per minute with the greatest 
smoothness, certainly is equally applicable to a variety of other 


ua ; 
‘ The general arrangement may perhaps be briefly described as a 
modification of the well-known mangle motion. A vertical driving 
shaft carries a pinion having teeth on part of its periphery, to 
engage alternately with opposed racks formed on a carriage to 
which a thread guide bar is attached. The chief novelty consists 
in the formation of the teeth where the first engagement of the 
pinion with the rack takes place, The teeth at the starting end of 
the rack are arranged stepwise. The first few pinion teeth are 
undercut in a similar stepwise fashion, so that as the pinion rotates 
and comes into gear with the rack, the advancing teeth succes- 
sively clear the stopped teeth of the rack until the latter is in 
movement, when the succeeding full teeth of the pinion engage 
with the full teeth of the rack. This stepping of the teeth renders 
it practicable to preserve the continuous engagement of the 
pinion with either one or the other of the two racks, so 
that dwell or over-running or missing of the meshing of the teeth 
is impossible whatever the load of the carriage. To spare the 
teeth from shock at the reversal a rotary buffer is mounted on the 
pinion, and corresponding rotary buffers are mounted on adjust- 
able cross bars on the carriage, the buffer on the pinion acting 
practically asa kind of accessory tooth, and as the buffers pass 
each other they help in the reversal. 

Messrs. Lancaster and Tonge, of Pendleton, Manchester, have 
recently completed considerable extensions of their works, which are 
devoted almost entirely to the manufacture of the ‘ Lancaster” 
specialities, such as pistons, metallic packings, steam traps, and 
steam driers. As faras possible the firm make everything connected 
with the above specialities in their own works, necessitating brass 
andiron foundries, spring-making shop, sheet metal department, and 
smithy, in addition tothe usual machine shops, all of which are on 
the ground floor and welllighted throughout. The principal sections 
are the machine and erecting shops, in the first of which are the 
majority of the tools for machining pistons and metallic packings, 
amongst them many of the latest English and American tools, 
including a few fine vertical boring and turning mills. The 
heavier lathes and other tools are grou together under a 
travelling crane, which runs the full length of the bay in the 
second shop, A third machine shopcontains the lathes, grinders, 
and millers for finishing the internal fitting of the steam traps and 
metallic packings, which are mostly of gun-metal, Messrs. Brown 
and Sharpe’s and other grinding machines being largely used, and 
special automatic lathes for making steam trap parts in quantities. 
In the spring-making department there are tools suitable for 
springs up to 60in. diameter, and for making ‘‘ Lancaster” 
serpent coils, and the largest lathe is capable of coiling large 
springs up to 30ft. in length. The ironfoundry is fitted 
with all the latest labour-saving appliances, including a 
10-ton electric crane and electric lift to cupola stage; all the 
machinery and dressing appliances are in a separate room, thus 
enabling them to be kept cleaner and in good working order. In 
the brass foundry are pine furnaces, and castings up to 30 ewt. in 
one piece can be made. The other departments are equally well 
laid out, and the shafting has been so arranged that the whole of 
the works are driven from a single compound engine fitted with 
the ‘‘ Lancaster” piston valve, automatic governor and other 
— steam for which is furnished by a steel Galloway 

iler, 

In the coal trade only the slowest sort of business is reported, 
but collieries are getting through the slackest period of the year, 
and are generally fairly well maintaining prices. House-fire quali- 
ties are still in very limited request, but there is no quotable 
giving way in these. The common round coals continue to move 
off but indifferently for iron making, steam and general 
manufacturing purposes, with prices cut rather low on current 











prompt sales. In the way of forward contracts there is 
still little or nothing doing, colliery owners not caring to commit 
themselves ahead at the prices that are just now being taken, 
whilst consumers are equally indifferent about entering into 
contracts. As a consequence, business is mainly restricted to hand- 
to-mouth buying at prices ranging from about 7s. 9d. to 8s. 3d. for 
inferior sorts, up to 8s. 6d. and 8s. 9d. for the better qualities of 
steam and forge coal at the pit mouth. The better qualities of 
slack move off fairly well, and very few collieries have any great 
surplus of this class of fuel, but the commoner sorts, which have to 
meet competition from outside districts, are plentiful on the 
market, and in some cases cut rather low to effect sales. At the 
pit mouth best slacks remain steady at from about 6s. 3d. to 
6s. .; Medium sorts, ., to 5s. 9d.; with common slack 
ranging from 3s. 9d. up to 4s. 3d. and 4s. 6d. per ton at the pit. 
The shipping trade, except that there has been rather more doing 
in house-fire qualities, remains generally quiet, with low _— 
ruling for steam coals, which range from about 8s, 9d, and 9s. for 
special clearance lots, up to 9s. 6d. and 9s. 9d. for good qualities, 
delivered at the ports on the Mersey. 

Barrow.—During the past week business has not been parti- 
cularly active in the hematite pig iron trade. This is to be 
accounted for by the fact that the holidays have been observed in 
the trade. At the works there is a great deal of activity in the 
smelting of pig iron, and a steady output has been maintained 
——. the district. There are thirty-two furnaces in blast, 
and the iron produced goes into immediate consumption. The 
stores of warrant iron have been reduced on the week by 288 tons, 
leaving still held a total of 19,179 tons. Makers are firm in their 
quotation of 58s, 6d. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. There is very little business doing in the 
warrant market, and sellers are quoting 56s. 6d. per ton net cash. 

The steel trade is quiet so far as the works are concerned. The 

eneral demand for steel is fairly good ; it might easily be much 

tter. Rails are a satisfactory trade, but there is but a poor 
demand for steel shipbuilding material. Locally there is a little 
more life in the demand on account of small orders recently 
ae for ships, but the demand on general inquiry is slack. 

eavy sections of rails are at £5 10s. per ton, and average weight 
plates are at £6 per ton, with the heavier boiler plates at £7 10s. 
per ton. Hoops are quiet at £7 per ton. Other sections find only 
a fair sale. 

The shipbuilding and engineering trades present no new features, 
The demand for new tonnage is quiet and few orders are being 
= out, The Barrow yard has been closed for a ten days’ 

oliday. 

Iron ore is in steady demand at 12s, 6d. to 13s. 6d. for good 
average sorts, and up to 16s. 6d. per ton net at mines for the best 
— Spanish ores are being imported at 15s. 6d. per ton delivered 

ere. 

The shipments of iron and steel last week reached a total of 
13,705 tons, as compared with 27,161 tons, a decline of 13,456 
tons, Shipments this year stand now at 565,409 tons, as compared 
= 573,381 tons last year, a decrease on the present year of 

tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Bank Holiday has, of course, the usual effect of moderating 
trade all round, though not, perhaps, so heavily in coal as in 
other industries. Saturday, however, is now an established play- 
day, and as this is the season of village ‘‘feasts,” the output is 
restricted, and stacking is not so frequent as would otherwise be 
the case. In all house sorts trade is very quiet, the continued fine 
weather diminishing metropolitan as well as provincial consump- 
tion. Prices are stated to be weaker, and underselling is once 
more complained about. Silkstone coal, in the best grades, is 
quoted at 12s. to 12s, 3d. per ton ; inferior sorts at lls. per ton. 
Best Barnsley house, in which the largest business is done, is 
quoted from 10s. to 11s. per ton ; the latter price is not —— 
obtained, 10s. 6d. per ton being the average figure obtained. 
Good secondary sorts are procurable at 9s. per ton in owners’ 
wagons at the pits. 

Tn steam coal, although the shipping season is now at its height, 
the demand cannot be said to be active. Fairly large quantities 
are being sent to Hull from the principal thick seam collieries, but 
the aggregate weight is not equal to what was expected would be the 
case at the end of July and the beginning of August. At 
Grimsby a good business is being done with steam fish trawlers, in 
addition to the usual shipments, The inland demand for loco- 
motive and other purposes is maintained, the contract price both 
on this account and for shipping, 9s. per ton, being exceeded in 
the open market by 3d. to 9d. per ton. Rather, less, however, is 
now doing outside contract requirements. 

There is more briskness perceptible in coal, Several of the 
large corporations and companies have un to lay in stocks. 
The new contracts continue to be placed at a reduction of 6d. 
per ton on last year’s rates. In some instances the price is said 
to have been lower. Engine fuel, slack, and smudge finds ready 
sale, owing to the diminished working of the pits. Engine fuel in 
the inferior sorts fetches very little money ; but 5s. to 5s. 3d. per 
ton at the pits is obtained for good coke slack and smudge. Coke 
continues moderately firm in value, good ordinary fetching up to 
12s, 6d. per ton at the ovens ; best washed, from 13s. 6d. to 14s. 

r ton. A considerable tonnage is being sent to Derbyshire and 

orth Lincolnshire, where the furnaces in blast are quite up to 
the average. 

The iron trade seems to be going from bad to worse. The 
‘*spurt” which was perceptible a few weeks since has died away 
again, and the outlook for the autumn is anything but encouraging. 
Several manufacturers who are in an exceptionally good position 
do not give such depressing reports, but generally the situation is 
as stated. In ordinary crucible steel the demand is quiet, but an 
active call for high-speed tool steel and drills of the same material 
is maintained. Edge tools, both light and heavy, are not in great 
request, but one noteworthy feature is the steady increase in 
South African requirements, which has also extended to construc- 
tional work, steel for mining purposes, cutlery, and electro-plate 
for new hotels, and the extension of old ones, &c. 

In the East End of Sheffield the heavy trades have not improved. 
Government work is rapidly being completed, and no fresh orders 
are to hand to take the place of the old. Armour plates are now 
in the closing stages of the finishing shops, and the firms have 
much difficulty in finding employment for their skilled staffs. 
Tenders were sent in last week for the three cruisers decided upon 
under the Admiralty programme for this year ; but the capacities 
of output are now so large that it would require five or six times 
the weight of armour needed for these cruisers to have any per- 
ceptible influence in the Sheffield establishments. There can be 
no improvement in the condition of affairs at Brightside, Atter- 
cliffe, and other large manufacturing centres until military, 
marine, and railway material is more freely ordered. 

There has been rather more doing recently in railway material, 
chiefly on account of the home companies, where everything had 
been reduced to the barest possible limits. The hopes of local 
manufacturers are largely centred upon South Africa. In spite of 
the disappointment caused by the delay in work from various 
markets in that of the world, there is a pretty confident 
feeling that good business will be done before the year is out. A 
gratifying feature of the South African trade is that in the railway 
extensions decided upon British firms have been well to the front 
in the competition for contracts. 

In the lighter trades of the city there is rather more doing in 
several departments of cutlery. The orders to hand, however, 
have been most unequally divided, and the accounts received from 
the various manufacturers are, therefore, very conflicting. An 
improvement is reported in ivory-handled cutlery, although goods 

ted in celluloid and other compositions continue to be more 
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freely inquired after. These imitations are now so perfect that it 
is hard to detect the difference between them and realivory. The 
improvement mentioned does not apply to spring knives, in which 
business is excessively quiet. Even with the diminished work, it 
is difficult to get skilled hands to do it. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir cannot be said that, as a whole, the iron and steel industries 
of this district are in a position favourable to producers, for in 
most branches they are do'pg badly, and in several, reductions of 
price have been made this week. Foreign competition is keenly 
felt, and quotations have to be cut down to enable manufacturers 
here to contend with it with some amount of success. Within the 
last few days another cargo of German steel billets has been 
imported at Middlesbrough, the German producers, owing to the 
peculiar way in which they conduct their export business, being 
able to offer supplies at prices below anything which local makers 
can see their way to accept. But this week reductions have been 
declared in the prices of steel ship plates, iron ship plates, steel 
rails, hematite pig iron, Rubio ore, and furnace coke, but that has 
not led to any actual i in the d d, for consumers think 
that the prospects justify them in holding off for stili lower 
rates. 

Almost the only branch of local business that is in a really 

tisfactory condition is that of Cleveland pig iron, but that is not 
shown if the exports of last month are taken into account, for they 
were very Surette. Bad oe they were, they were larger 
than the makers could satisfy, and brisker exports would have 
been shown if the makers could have supplied all the iron that 
was called for by the shippers. As it was, the buyers had to take iron 
out of public warrant st»res to make up for the deficiencies of the 
producers. The latter delivered so freely in June that they 
generally exhausted their stccks, Several firms have now no 
foundry iron in stock, and, taking the whole of the district, the 
total amount held in makers’ yards is not above 10,000 tons. [ron 
which should have been supplied weeks ago is still undelivered. 
This is particularly the situation as regards Nos. 3 and 4 Cleve- 
land Rie iron. Consumers who want No. 3 without delay fre- 
quently buy warrants, which are much more settled in price this 
week than they have been for a long time, sellers’ price being kept 
in the neighbourhosd of 46s. 11d. cash, which is the highest figure 
reported for over three months. 

No. 3 Cleveland G.M.B. pig iron has been advanced to 47s. per 
ton. In the early part of the week second hands sold some small 
lots at 46s. 9d. and 46s. 104d., but they have not been able to con- 
tinue that, and quote the same rates as the makers. No. 4 
foundry has been stiff at 46s. 6d., but No. 1 is somewhat easy ; 
there is not much made, but the market is limited, and what is 
now produced is in excess of requirements, and buyers, instead of 
having to pay 2s, 6d. per ton more for it than is quoted for No. 3 
—the usual difference—can getit at 48s. 6d. Grey forge is steady 
at 45s. 3d., mottled at 44s. 9d., and white at 44s. 6d. 

The hematite pig iron market continues most unsatisfactory, 
and makers have had a sorry time all this year on account of the 
depression in the steel trade. The output has been considerably 
reduced, for wherever they could furnace owners have changed 
them from hematite to ordinary Cleveland iron. There was some 
chance of carrying on profitably with furnaces making ordinary 
Cleveland iron, whereas profits were generally a minus quantity 
where hematite iron was made. Usually mixed numbers of East 
Coast hematite are 10s. per ton dearer than No. 3 Cleveland 
G.M.B, pig iron, but this year the difference has dropped to as 
little as 3s. per ton. The cost of labour, railway rates, and fuel 
has pressed more heavily on them than upon producers of Cleve- 
landiron. The cost of these items is vate: sect ag the price realised 
for No, 3 Cleveland pig iron, and as the latter has been relatively 
the dearer, producers of hematite have had to pay too much under 
these heads. Not more than 56s. will now be given for mixed 
numbers of East Coast hematite pig iron, and 53s. for No. 4. 
Rubio ore has been reduced to lds. 6d. per ton. c.i.f. Tees, and 
15s. 9d. per ton delivered at Middlesbrough furnaces is considered 
too high a figure for the hematite pig iron makers to have to 








ve. 

America has ceased to buy ordinary Cleveland hematite or pig 
iron from this district, but it continues to purchase special 
hematite pig iron. The Seaton Carew Iron. Company, Limited, 
having laid i‘salf out to produce the particular description of 
hematite pig iron that American consumers need, has booked 
orders lately which in the aggregate amount to 10,000 tons of non- 
ars ger sag hematite pig iron for delivery in the coming autumn. 

t has also sold considerable quantities of such iron to home 
consumers. The iron is made to guaranteed analysis. 

The exports of pig iron from the Cleveland district in July were 
less satisfactory than they have been for many months, noe § it is 
eleven years since July last showed such poor figures. They 
reached only 86,130 tons, that being 33,804 tons, or 28 per cent., 
less than in June. During the last ten years the average for July 
has been over 102,000 tons. The deliveries oversea fell off 45 per 
cent., and only amounted to30,568 tons, whereasthey have exceeded 
100,000 tons. Deliveries coastwise fell off 16 per cent. Only 1500 
tons of pig iron went from Cleveland to America, while last 
December the vantity was nearly 43,000 tons. To nearly every 
eng J oversea reduced quantities were reported. Germany, 
which has taken as much as 75,000 tons in a month, only received 
10,613 tons from Cleveland last month. The decrease to Italy was 
heavy, and was severely felt by the hematite ironmakers, for whom 
Italy is generally agood market. Scotland received 37,600 tons of 
pig iron from Cleveland, or 23 per cent. less than in June. 

In spite of the poor shipments in July, the aggregate exports of 
pig iron from the Cleveland district this year have reached 719,996 
tons, that being 93,482 tons, or 16 per cent. more than in 1902, 
and only twice in the history of the trade has more been shipped 
—in 1387 and 1899, the quantity for the latter year being 799,604 
tons. Not since 1895 have the shipments oversea—309,274 tons— 
been so poor ; during the first seven months of 1900 above 517,000 
tons were sent away. The deliveries coastwise, 410,722 tons, were 
the best on record, 

The stocks of Cleveland iron in Connal’s warrant stores at the 
close of July were 133,091 tons, an increase for the month of 898 
tons ; in the previous month there was a decrease of 11,247 tons. 

In manufactured iron and stee)] business is uncommonly slack, 
and works are running irregularly, with the exception of the steel 
rail mills, The syndicate of steel ship plate-makers have reduced 
their prices another 2s, 6d., and now will sell at £5 12s. 6d., less 
23 per cent., while the price of iron ship plates has been lowered 
5s, per ton, viz., to £6 10s., less 2h per cent. Heavy steel rails 
also down 5s., and can be bought at £5 5s. net, after having 
remained for over a yesr nominally at £5 10s. Steel ship angles 
are at £5 10s., less ad cent., and iron ship angles at £6 5s., less 
24 per cent. Common iron bars are at £6 10s., less 24 per cent., 
but consumers are =e to see prices down like veda and 
are only buying from hand to mouth. 

There is not much doing yet in the shipbuilding industry, only 
odd orders being booked, and some believe there are still worse 
times in store for the shipyards. It is announced that Messrs. 
Steel, Young and Co., of London, have ordered a cargo steamer of 
5800 tons dead weight from Messrs. John Readhead and Sons, of 
South Shields, and that Messrs. Bullard, King and Co., managers 
of the Natal line, have given an order to Sir James Laing and Sons, 
Sunderland, for a large cargo steamer, the engines of which will 
be supplied by George Clark, Limited. Messrs. W. Dobson and 
Co., of Low Walker-on-Tyne, are to build a collier steamer of 1650 
tons carrying capacity for the Shipping and Coal Company of 
Rotterdam. 

The period for which the wages of members of the Amalgamated 
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, trade meagre. There is, however, ample tonnage coming 





wy § will shortly expire, and a conference between repr tatives 
of the employers and men is being held this week to decide whether 
any alteration shall be made. In May the men agreed to a reduc- 
tion in wages of ls. per week and 24 per cent. on piece prices. 

The coal trade is showing greater activity, and there has been 
and is considerable pressure for deliveries, Better prices for 
steam and gas coals have been brought about in consequence. It 
is not easy to buy these descriptions for early delivery, certainly 
for the current month. Inquiries from abroad have increased in 
number, as the export season is getting on, and further advances 
in prices are very likely. Best steam coals have been put up to 
lls per ton, seconds to 9s. 3d., and smalls to 5s, 74d., all f.o.b. 
Best gas coals range from 93. to 9s, 6d., and seconds are at 8s. 6d. 
Unscreened Durham bunker coals are at 9s. f.o.b. The wages of 
Northumberland miners were reduced 24 per cent. recently, and 
it has now been arranged that the wages of enginemen, deputies, 
and mechanics, shall be reduced ld. per day. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuE Glasgow pig iron market was closed on Monday owing to the 
Bank holiday, and at the reopening on Tuesday there was very little 
inquiry for iron. Cleveland warrants have ‘sold at 46s. 104d. for 
cash and one month, A small quantity of Cumberland hematite 
warrants changed hands at 56s. 3d. for cash. Scotch warrants are 
quoted 52s. to 52s, 44d. cash, but there is not much demand at the 
moment. 

There has in the last few days been a little more inquiry for 
Scotch hematite pigs, although there is practically no pressure for 
delivery, and prices are 6d. per ton lower. Merchants now quote 
61s. per ton for this class of iron for delivery in railway trucks at 
the steel works. 

Authorities are not quite at one regarding the prospects of the 
pig iron trade. Some are of opinion that dull times are ahead, 
while others take a more cheerful view. The latter think that we 
are bound to have a good inquiry for home consumption in the 
next few months, and that this, added to the usual autumn con- 
tinental trade, will serve to keep the trade on a fairly good basis. 

The makers of pig iron have, so far, had little cause of complaint. 
Daring the holidays a number of furnaces were put outfor repairs, 
but these are again in blast. Three furnaces have been lighted at 
Carnbroe, and four at the Clyde Ironworks, and there are now 41 
making hematite, 38 ordinary, and 6 basic iron, the total of 85 
furnaces thus in operation in Scotland comparing with 78 in the 
preceding week, and 86 at this time last year. 

The accountant of the Board of Conciliation reports that the 
average selling price for cash of Scotch pig iron warrants in Glas- 
gow iron market during the months of May, June, and July, 1903, 
was £2 12s, 5°4d. per ton. These figures show a decline on the 
former period, which necessitates a reduction of 5 per cent. in the 
blast furnacemen’s wages. 

Prices of Scotch makers’ pig iron are fairly steady, but the 
tendency on the whole has been somewhat easier. G.M.B. No, 1 
is quoted at Glasgow 55s. 6d.; No. 3, 51s.; Wishaw, No. 1, 
55s. 6d.; No. 3, 51s, 6d.; Carnbroe, No. 1, 55s. 6d.; No. 3, 
54s. 6d.; Clyde, No. 1, 62s. 6d.; No. 3, 56s ; Gartsherrie, No. 1, 
63s.; No. 3, . 6d.; Summerlee, No. 1, 68s.; No. 3, 
6d.; Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, 


No. 1, 72s. 6d.; No. 3, 58s. 6d.; Glengarnock at Ardrossan, 
No. 1, 62s.; No. 3, 56s.; Eglinton at Ardrossan or Troon, 
No. 1, 56s. 6d.; No. 3, 53s. 6d.; Dalmellington at 


Ayr, No. 1, 
563. 6d.; No. 3, 53s.; Shotts at Leith, No. 1, 66s. 6a: No. 3, 
58s, 6d.; Carron at Grangemouth, No. 1, 67s.; No. 3, 58s, 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6020 tons, compared with 12,203 in the corresponding 
week, showing a decrease of 6183 tons. The increase on these 
shipments for the present year to date has now been reduced to 
only 501 tons, and unless the shipments increase it is likely to be 
speedily turned into a decrease. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were larger than for some weeks previously, reaching 
9706 tons, compared with 7418 in the corresponding week, thus 
showing an increase of 2286 tons. The total imports to date now 
amount to 332,013 tons, being 34,622 more than in the correspond- 


i riod of last year. 

"the finished iron and steel works are again in full operation. 
Good contracts are in hand for bridge building and other structural 
material, but the demand for shipbuilding steel is rather backward. 
The accountant of the Conciliation Board has examined the books 
of the malleable iron manufacturers for the three months ending 
July 31st, and certifies that the average selling price during that 
time was £6 4s. 2-41d. He also reports that the result does not 
warrant any change in the wages of ironworkers, 

The ironfounding and engineering trades are fairly employed. 
Some of the founders are busy, and the locomotive engineers have 
abundance of employment. 

During July 14 vessels, with a combined tonnage of 15,903 tons, 
were launched from the Clyde shipyards, compared with 22 vessels 
of 39,206 tons in the preceding month, and 17 vessels of 44,473 
tons in July, 1902. The output of the seven months has been 
203,609 tons, compared with ,699 tons in the same period of 
1902, and 276,546 tons in 1901. The new work placed on the 
Clyde yf the month was unusually small, being estimated at 
about 10, tons. 

With the termination of the holidays, there has naturally come, 
an improvement in the coal trade, The coal shipments from 
Scottish ports in the past week amounted to 211,055 tons, compared 
with 157,888 in the preceding week and 209,389 in the correspond- 
ing week of last year. There has been a fair inquiry for shipment 
for the time of year. Steam coal is quoted at Glasgow Harbour, 
8s. 9d. to 93.; ell, 8s. 9d. to 9s. 6d.; and splint, 9s. per ton. The 
demand for splint has improved somewhat, but steam and house 
coal are only in moderate request. The home demand for coal for 
manufacturing purposes has been very brisk this week, and prices 
are fairly steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE large steam coal trade continues se Se and bookings 
have been freely made at Cardiff for September, and some entries 
even for October. On ’Change this week there was the usual 
holiday lull, but members present expressed themselves satisfied 
with the prospects ahead. Shipment up to and including Satar- 
day was brisk, and had not a Drang of toi e been delayed by 
storms a very high total would have been reached. Small coal is 

uieter. 

. The chief subject of comment during the last few days has been 
the demand sent in by the Associated Coalowners to the Con- 
ciliation Board. This was for a reduction in wages to the extent 
of 83 per cent. It will be remembered that the previous demand 
of the coalowners, which was suspended until the arbitrator had 
given his judgment, was for 5 per cent. An impression pre- 
vails that the demand is based on the new equivalent to the 
minimum, 

The French railways have contracted with Gueret and Co., 
Cardiff and Barry, for 110,000 tons of coal. It was stated in 
Cardiff this week that the price in wagons was 13-95f. The con- 
tract for the supply of 100,000 tons of Welsh coal to the Italian 
Marine Government will affect the Welsh ports, as the stipulation 
is ‘‘ Welsh coal,” but it has been secured by Signor Sanna, of 


Naples. 
e week’s business at Cardiff promises to be feeble. Monday 


in at each port to justify the belief in resumed briskness when the 
holiday influences are gone. Up to Wednesday night colliers were 
all out, with few exceptions. Latest trustworthy quotations given 
out are :—Cardiff, best steam, 15s. 3d. to 15s. 6d.; seconds, 13s. 6d, 
to 14s. 6d.; best smalls, 8s, Best Monmouth was 13s, 6d. to 13s. 9d.; 
house coal, unchanged quotations from 15s, 6d. Swansea coal 
business totalled 60,000 tons last week. Prices little altered ; steam 
coal, best, 14s. to 14s, 6d., 11s, 6d. to 12s.; bunkers, 93. to 9s, 6d, 
No. 3 Rhondda, 14s. 6d. to 15s. Anthracite, malting, 18s, to 19s, 
Large coal, big vein, 13s. 6d. to 14s.; red vein, 10s, to 10s. 6d, 
Paris, French and German nuts, 21s, 6d.; rubbly culm, 63. to 
6s. 6d.; duff, 3s, 

The patent fuel at Swansea revived last week, over 16,000 tons 


having been despatched. The chief destinations may be of 
interest: Italy took 3975 tons, France 3385, Russia 2000, Spain 

, Greece , Algiers 1500, and Tunis 1800, At Cardiff ie 
were also large shipments. Prices firm. 


The result of the deputation of Dean Forest Colliery representa- 
tives to London is that a Bill will very likely be introduced giving 

wer to the Commissioners to amalgamate gales, to give up way- 
eg to extend the interval between the periodical revision of 
royalties, and for certain definite work of development to be 
carried out within a specified time. 

1 have long stated in this column a fact accepted by engineers, 
that had the Taff Vale Railway been constructed by engineers of 
foresight, it would have controlled the mining power of the Welsh 
coal valleys and kept rivals out of the field. Now the manage- 
ment is the pioneer in the new electrifying of railways as regards 
Wales. The self-contained steam motor coach is now being built 
at the Taff Vale locomotive shed, an establishment which came in 
for strong approval at the visit of the Junior Engineers to Cardiff. 
A trial trip may be expected, I hear, in September. 

Regarded from a holiday aspect, the various trades of the dic- 
trict are slack, but closer survey shows a satisfactory condition, 
and next week the outlook will be better. 

Previous to the departure of many members on ’Change, Swan- 
sea, for their holidays, the most important subject for discussion 
was the rivalry between We'sh and German bar makers, The 
pessimist, referring to the quantity of bars now coming from 
Antwerp, said that some of these will be converted into tin plate 
and sent back to Germany, and subjected to an import duty, 
adding, “If this continues the steel works of Wales will have to 
close, and a large number of men will be thrown out of employ- 
ment.” It should not be forgotten that some tin-plate manu- 
facturers are encouraging the import of inferior German bars, 
and are thus adding to the mischief, and, in competent opinion, 
weakening the reputation of a brand of Welsh tin-plate. 

The notices to tin-plate workers in the Swansea district and ad- 
joining were duly issued on August Ist. So far this step has not 
been followed by the tin-plate works in Monmouthshire, and 
speculation is rife as to the results which will follow this apparent 
rupture between employers. The number of mills affected by the 
notices will be 236. It is stated amongst employers that no such 
notice has been given since 1874, At that time the action of the 
masters, who were combined, led toa general lock-out, with the 
important result that the terms of the employers were accepted. 
These were the well-known schedule of prices so frequently 
referred to as that of 1874. Last week stocks were increased by 
20,000 boxes over shipments. It is expected that the holiday 
closing of tin-plate works will affect prices. Better ones are 
quoted this at On 'Change, Swansea, it was reported that in 
finished iron and steel prices remain ; shipments in pig iron have 
fallen off, and only a little over 700 tons came in last week. 
Notices have not been posted at the steel works in the Swansea 
Valley, and this is taken as a good augury. 

The leading Bessemer works are not fully employed this week. 
At the time of my despatch “lighting up” had not begun, and at 
one works in particular I was told that unless orders came in more 
freely this would not be done until the end of the week. The rail 
trade, after a brisk continuance for a long period, is slack, and the 
change from extreme pressure to get off large orders is very 
obvious. The bar and billet make is affected by German rivalry. 
At a leading works one authority said that billets were being 
offered at 23. 6d. per ton below cost price to the producer, This 
in the nature of things cannot last. 

In the coke trade a good demand prevails generally. At Cardiff 
furnace has touched 18s, 6d., good foundry 21s. Pitwood rather 
easier, prices lower by 2s. Iron ore firm at last prices, 14s. 6d. to 

5s. 6d. Almeria is being quoted at 14s. 9d. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 29th. 


Stock Exchange troubles are numerous. There will be a 
healthy reaction from these conditions just as soon as the laws 
underlying such conditions can have their way. The steel-makers 
are now negotiating with railroad builders for large quantities of 
rails, which have been fairly estimated at 500,000 tons. A great 
many light rails are now being contracted for, which are to be 
used in laying mine roads, lumber roads, and to lay roads in the 
gold and silver mining region. A great deal of girder material is 
now under contract for electric roads. There appears to be nu 
weakness in the situation. Stock reports are generally favourable, 
although there are some weak — but they are too small to 
exert very much influence upon the general result. Copper con- 
tinues to decline in price, and the home and export demand for 
the time being is very light. Pig tin is moving fractionally up and 
down in sympathy with London. Spelter continues very scarce, 
Quicksilver is selling ona moderate scale. The machinery makers 
throughout the country are now figuring on additional inquiries, 
most of the inquiries being for the heavier classes of equipment. 
The railroad companies are a_i shops. Pennsylvania 
Railroad Company is about establishing the largest foundry and 
railroad shop in the world at Altoona, at the base of the 
Allegheny Mountains in this State. The enterprise involves 
the expenditure of some 5,000,000 dols. Here will be cen- 
tralised the foundry interests of that country. The works 
will be ready by the opening of the new year. The wheel 
foundry will have a capacity of 900 wheels a day. Brass, 
steel, malleable iron and soft foundry irons will be produced ; 8000 
men will be employed, and 200 acres of land have been secured. 
Other large railroad enterprises are receiving attention. Quite a 
number of the stronger railroad corporations have been quietly 
borrowing large sums of money to carry onZoperations to prosecute 
rather stupendous schemes of improvement. The borrowings will 
exceed, according to prudent calculations, 100,000,000 dols. ese 
outlays look somewhat rash, but when all of the circumstances 
are taken into account, it will be seen that the railroad managers 
are taking a wise step. The volume of business throughout the 
country is very heavy, and the ablest merchants and financiers are 
not able to detect any unfavourable influences at work to restrict 
this activity. 

The railroads in the Rocky Mountain region are handing con- 
siderably more freight than year, and quite a number of spurs 
are now being constructed into newly developed mining regions— 
Colorado, Idaho, New Mexico, and California, 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: J. A. 
H. Hicks, to the Royal Arthur, for the Katoomba; T. Thorne, 
to the Montagu. Engineer lieutenants: A. R. Kempt, to the 
Montagu ; H. J. Leader, to the Thames, and A, T. Webb, to the 
Vivid, for the Pique. Engineer sub-lieutenants: H. C. Read and 





it was a general stoppage and on rg YF cargoes went out, 





Society of Engineers on the North-east Coast were arranged in 








Newport, only one vessel was cleared, tons, Buenos Ayres, 





C. J, Hawkes, to the Montagu ; H. W. F. Heneage, to the Thames. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE physiognomy of the Silesian iron market 
has been fairly bright, home and foreign inquiry 
being regular, and showing for some articles at 
least an improvement as compared with previous 
weeks, e malleable iron industry has been 
pretty actively employed, the demand for hoops 
and sectional iron increasing slightly. Jn the 
rail department the occupation is brisk, almost 
all the fresh orders received being for immediate 
delivery. In wire a normal trade is done ; the 
wire rod conveation has, according to the 
Breslau General A nzeiger, resolved on a restriction 
in output of 5 per cent., to prevent stocks from 
increasing too rapidly. 

On the whole little change can be noted in the 
condition of the Rhenish-Westphalian iron 
market, employment in the various branches 
having increased rather than otherwise. In 
foundry pig and in basic deliveries have been 
fairly extensive, and the roliiog mills report a 
sufficient amount of fresh work to be coming 
forward, principally on foreign account. Heavy 
contracts for pig iron and for billets and blooms 
have been coming in from America; the pig 
iron convention, for instance, is reported to 
have received orders for 6000 t. hematite, 
and a Lorraine works was fortunate enough to 
obtain a fairly large order for billets. One works 
of Witten, in Westphalia, got a contract of come 
weight for rifles for the Italian Government. 
Export is strong in hoops ; in bars only a weak 
trade is done, and quotations for home and 
foreign consumption remain low. Sheets and 
plates are likewise only in moderate request, and 
prices are comparatively depressed. The rail 
and girder mills of the Dortmunder Union, in 
Norst, will soon begin operations agaia, in order 
to be able to execute the 30,000 t. rail order for 
the South-West African Mining and Railway 
Company. In spring the two blast furnaces in 
Norst, belonging to the same company, had 
already been blown in. The majority of the 
inland consumers are still buying from hand to 
mouth only ; some think that when the different 
syndicates have again been prolonged more life 
will be felt in the iron market. On the 25th of 
last month the prolongation of the Siegerland 
pig iron convention till the end of .1906 was 
resolved upon, 

In June of present year the production of pig 
iron in Germany was 839,541 t., against 695,073 t. 
for the same month in previous year; during the 
first six months of present year 4,882,271 t. were 
produced, against 4,013,776 t. in the correspond- 
ing period the year before. 

th in Silesia and in Rheinland-Westphalia the 
condition of the coal market improves. In the 
last-named district deliveries have been heavier 
than almost ever before, and still the pits have 
some difficulty in satisfying their customers. A 
very strong demand comes in from abroad. 

In Silesia the increasing occupation of the iron 
works has caused the demand for coal to improve 
perceptibly, and shipments to the Elbe and Oder 
ports are pretty heavy. In house coal a revival 
could be noticed, and coke is in active request. 
Nothing that would be of interest can be told of 
the Austro-Hungarian iron trade, all departments 
remaining dull as before. @ crude iron busi- 
ness is particularly lifeless and weak. For girders 
and structural materia), and also for rails, a 
comparatively good inquiry was coming forward 
during the week ; the machine shops complain of 
being very poorly occupied. 

The general tendency of the Austro-Hungarian 
coal market is rather in a downward direction. 

Prices as well as demand have not altered on 
the Belgian iron market. On the whole, inquiries 
have been, perhaps, less numerous than a short 
time ago, but regular employment is secured to 
the works by previous orders. 

The condition remains favourable on the 
Belgian coal market. In spite of the warm 
weather an abatement in the demand for house 
coal could not be noticed, and the position of the 
bre oe and coke trade is stated to be very 
healthy. The total production of the Belgian 
coke convention has been sold till the end of the 
present year; foundry coke is being paid for at 
25 f. per ton. 

In nearly all departments of the French iron 
industry quietness and a lack of fresh work are 
complained of, and activity at the various 
establishments has been very moderate only. 
Prices, too, leave much to be desired; in the 
Ardennes they are being reduced to the lowest 
possible leyel whenever an order of some weight 
is holding out. The Haute-Marne department 
forms an exception, for there a good activity is 
going on in the iron industry. 

The consumption of coal is satisfactory in the 
Nord and Pas de Calais districts, wh'le in the 
centre and southern parts stocks accumulate. 
Except that the prices for house coal have been 

uced 1 f. p.t., which is usually the case in 
summer, no alteration in prices can be noticed. 








LAUNCH OF A LARGE CaIssON AT CHEPSTOW, 
—On Saturday morning, July 25th, there was 
successfully launched from the yard of Messrs. 
E. Finch and Co., Limited, Bridge Works, Chep- 
stow, a huge steel caisson for the new No. 9 
Dock, H.M. Chatham Dockyard, of the following 
dimensions :—Length, 85ft.; beam, 23ft.; depth, 
39ft. 3in.; weighing about 350 tons. It was 
immediately taken in tow by the tugs Rose and 
White Rose, of Cardiff, and left for its destina- 
tion—a voyage of 550 miles. 

MEasvRING Licut.—M. Touchet, of Paris, has, 
says the English Mechanic, devised an apparatus 
for measuring the intensities of oak feeble 
illuminations as the Zodiacal Light and the 
Gegenschein. It is similar in appearance to a 
theodolite, but has a flame of constant illu- 
minating power so arranged as to illuminate 
the field through a variable slit. This slit may 
be opened and closed, like the slit of an 
ordinary spectroscope, by a screw having a 
divided head, so that the intensity of a field 
illumination may be instantly made equal to 
that of the light it is desired to measure, and 
readings, which are reducible to a standard, 
thus obtained, 





THE PATENT JOURNAL. 


Condensed from “The Tustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


@@™ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


22nd July, 1903. 


16,168. Brake MecuantsM for Cycigs, R. E. Blackwell, 
Doncaster. 

16,169. Asn Grate, J. Meakin, Nottingham. 

16,170. Lap Macuines, W. Frost, Rochdale. 

16,171. Constructine Rigsep Pipgs, H. 8. Hele-Shaw, 
Liverpool. 

16,172 Gas BLow Pirgs, J. Mallol, Birmingham. 

16,178. Bepstgaps, T. Waterhouse, H. P. and G. A. 
Phillips, and E. Smith, Birmingham. 

16,174. Fire Extinouisugrs, E. Schaefer, St. Louis, 
Missouri, U.S.A. 

16,175. Burrons, T. Oehmichen, Dresden. 

16,176. AceTYLENE Gas Generators, M. W. Holfert, 
Dresden. 

16,177. Parntina Pagss, E. J. Gebler and M Schmidt, 
Dr 


16,178. ‘Teouen Cur, H. Lucas and H. Payue, 
16,179. ‘Houma Osszcts ia Position, W. H. Milnes, 
16,180. "Fate. Botties with Liguips, H. Flinn, 
16,181. Foupme Breast Necxtigs, H. Reuth-Graham, 


16,182. ExpLosives, A. F. Hargreaves, London. 

16,183. VenTiLators, S. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 

i Severe Hanpkercusers, 0. P. Macfarlane, 


on. 
16,185. RatLway Cargiacge Windows, W. Hunnings, 
mdon. 
16,186. Brick Mou.pino, J.8. Pullan and W. H. Mann, 
London. 
16,187. Pips Moutprsa, J. 8. Pullan and W. H. Mann, 
London. 
16,188. Bracket Sprnpigs for Crcies, W. Stanford, 


mn. 

16,189. Mupavarps for VeLocipgprs, J. Neinens, 
London. 

16,190. Tawston Limitina Devics, H. H. Lake.— 
(Compagnie de l'Industrie Klectrique and Mecanique, 
Switzerland.) 

16,191. Disposition of MgeraLiic Compounps, 8. Cow- 
per-Coles and Co., Limited, and 8. Cowper-Coles, 
London. 

16,192. CycLe Frames, W. J. Lloyd and W. Priest, 


ondon. 
16,193, InTkRNAL ComuusTion Enotng, A.C. Wescombe, 


London. 
16,194. Brxpinc Ssxet Music-pooxs, W. Taylor, 
ndon. 
16,195. Fastentnc Bacs, B. Bloom and A. .Hess, 
London. 
16,196. SuPPLYING WATER UNDER PREssvurRg, E Sistaine, 
ndon. 
16,197. Venticators, C, J. Q. Bergstriim, London. 
16,198. MovaBLE Points of Tramways, C. 8S. Gayton, 


London. 

—, Means for Conrrottisa Pumps, T. Cargill, 

mdon. 

16,200. Wercueeiposs, C. H. Bartlett, London. 

16,201. Sezp Dritts, R. Commichau, on. 

16,202. Apparatus for Fi.iine Borries, H. RB. Beckett, 
Tonbridge. 

16,208. Fastenrinc Bate Hoops, H. I. Roberts, 

Lond 


on. 

16,204. Manuracturinc CicaAr Tupss, I. Semenoff, 
London. 

16,205. Awxs, L. Arnhardt, London. 

16, wo gg Cures for CyvcLe Pepats, I. I. Redwood, 

on. 

16,207. Propgiuine Fiyixc Macuings, J. Appleton, 
Liverpool. 

16,208, Exastic Fiurp Turing, The British Thomson- 
Houston Company, Limited.—(C. G. Curtis, United 
States 

16,209. eae Fiurp Tursings, Lhe British Thom- 
son-Houston Company, Limited.—(C. G. Curtis, 
Dnited States.) 

16,210. Erastic Fivur Torts, The British Thomson- 
Houston Company, Limited.—(C. @. Curlis, United 
States.) 

16,211. Evastic Fivip Torsryg, The British Thomson- 
Houston Company, Limited.—(C. @. Curtis, United 
States.) 

16,212. ELastic Fiurp Torstyg, The British Thomson- 
Houston Company, Limited.—(C, @. Curtis, United 
States ) 

16,218, Exastic Fivrp Toratyg, The British Thomson- 
Houston Company, Limited.—(C, @. Curtis, United 
States ) 

16 214. Exastic Fiurp Torptyg, The British Thomson- 
Houston Company, Limited.—-(C. G. Curtis, United 
States ) 

16,215. Evastic Fivrp Tursiyg, The British Thomson- 
Houston Company, Limited.—(C. G. Curtis, United 
States ) 

16,216. Pomps, H. J. Fox, London. 

16 217. TREATMENT of ARMOUR PLaTsEs, F. C. Fair- 
holme, J. E. Fletcher, and W. B. Hamilton, 
London. 

16,218 Luirrs, Easton and Co., Limited, and J. Bjirn- 
stad, London, 

16,219. Manuractore of Boots and Sos, G. W. 
Johnson. —(The Moenus Machine Works, Limited, 
Germany.) 

16,220. Apmisston VaLvgs for IwTERNAL CoMBTSTION 
Enorngs, J. Y. Johnson.—(The Société Franc vise de 
Constructions Mécanijues Anciens Etablissments Cail, 
France.) 

16,221. AppaRatos for Cotrine Stong, F. M. McLarty, 

ondon. 

16,222. Exaaust Heaps, W. F. Warden, London. 

16,228. Or. Fitters, W. F. Warden, London, 

16,224. Sarps’ Huts, E. E. Goulaeff, London. 

16,225. Exaavustof Motive Fiuip Enarngs, T. Coppin, 


mdon. 
16,226. Fasteners for Drivinc Bsgita, A. Feng), 


szondaon, 
16,227. Draw Gear for Raitway Vauicies, E. R. Cal- 
throp, London. 


22rd July, 1903. 


16,228. Cappina or F:xtxa Tops to Corks, W. R. Maud, 
Pontefract. 

16,229. Fastengrs, W. J. Edkins, Birmingham. 

_— Lurrer Fives, F. H. and E. Knipe, Birming- 


m. 
oo Box for Hotpixc Strixe, G. H. Patterson, 
ul 


16,282 Maxine of ExxecrricaL Resistancss, T. E. 
Weaver, Manchester. 

16,283. Fastentnes for Jewattery, W. H. H. Eaton, 
Stoke-on-Trent. 

16,2384. Pyzomatic Trees, J. McLelland, Glasgow. 

16,235. Liqguip Mrrers, R. Blakiston, Liverpool 

16,286. ANTI-VIBRATORY Devics for Crciss, J. J. Daffy, 
Birmingham. 

16,237. Device for Sappies of Cycixs, J. J. Duffy, 
Birmiog! e 

16,238. ConvERTIBLE Motor Cycits, W. Montgomery, 
Coventry. 

16,289. Sarety AppLIANcEgs fur Mixg Cacrs, A. Hudson, 
J. Bowring, and R. Campbell, Manchester. 

16,240. Dress Fastenina, C, Ktihnel and R. Rohleder, 
Manchester. 

16,241, Arn INLET VENTILATOR for Winpows, T. R. 
Phillips, Bristol. 

16,242. Construction of Cuarrs, M, Bertish, Bristol: 





16,248. aa Apparatos for Gas Propucers, 
. Duff, Ww. 
16,244. Vapour INcaNDEscENT Lamps, L, Liais, Man- 
chester. 
16,245. Cam Harspie, R. 8. Lewton, Bristol. 
16,246. Dray Seats for Srrezt Cars, D. B. Smaill, 


Ww. 
16,247. Potisninc Leoornos, F. James, L. L. and H. 
F. Groves, Ipswich. 
— Bourtpgers’ Tazatie, W. and A. J. Knight, 
ter 


e) . 

16,249. Opgwina Eaos, T. Kay and Kay Brothers, 
Limited, Stockport. 

16,250. SpRinkiEasof Fire ExTIncvisHInG ApPaRaTvs, 
F. W. Reed and Craven Brothers, Limited, Man- 
chester. 

16,251. Parmstinc Macuings, W. Davies, London. 

16.252. ScrEw-cutTixc Too, Sedgley, 
Bromwich. 

16 253. Tram Ports, A. L. Walton, Chadderton, 
Oldham. 


West 


16,254. Enoine, C. J. Brown, London. 

16 255. Kircuen Ranoxzs, F. Helm, Limited, and J. B. 
Brand, Burnley. 

16,256. Loom Sauttirs, A. Prior, Burnley. 

16,257. Poiigys, W. B. A. Spray, Dublin. 

16 258. Rotors, A. G. Brookes.—(Blectricitiits-gesell- 
schaft-Alioth, Switzerland ) 

16,259. Sprixc Stop Catcn for Gates, C. Wills, 
London, 

16,260. Wasuinc Macuovgs, D. Cooper, Dundee. 

16,261. Mopevarp, Carrier, and Kest for Cycizs, E. 
Ferry and J. T. E. Jones, London. 

16.262. Brackats, W. J. Long, Luton. 

16,263, Gas Paopucer, J. R. George, London. 

16,264. Bripte for Painter,’ Brusues, H. J. Drake, 
London. 

16,265. Wispow BiLt Fasteners, C. Marx, L. Gottlieb, 
and A. Ornstein, London. 

— Exp.osive Enoings, T. D. Kelly, Southend-on- 


ea, 

16.267. Courtine for RatLway VEHICLEs, C. Jackson, 
London. 

16,268. SEL¥-pRIVING WeicuTs Moror, E. L. C. Mollard, 
London. 

16,269. Hyatewic Bacuetresand other Moutprxas, F. 
Pagoon, London. 

16,270. Carp Hotpers, G. Hayes and E. W. Richardson, 
jun., London. 

16,271. VARIABLE Spezp Gear, J. T. Day, London. 

16, — Faame for Staetcuinc LeatuerR, L. Cahen, 

ndon. 

16,273. Saw Fituse Macuryg, R. C. Taylor, London. 

16,274. Sram Borvger, R. Aitken, London. 

16,275. Hgapgers for Stgam Borers, C. W. Harvey, 
Kingston-on-Thames. 

16,276. Topacco Pipgs, A, T. W. Fagg, London. 

16,277. Icg-propucine Apparatus, C. C. Palmer, 


London. 
16,278. Wire Cutrer, C. R. Plummerand A. C. Brockies, 


mdon. 
a Movutps for Maxine Bricks, A. M. Lambert, 
ondon. 
16 280. Mountine of Fixes, L. Berger, London. 
16,281. Spggp Gear, A. J. Boult.—({La Société C. E. 
lenriod and Cie., France ) 
16,282. MouLpinc EaRTHENWARE Pirms, J. 8. Pullan 
and W. H. Mann, London. 
16,283. PHonocraPH RecorpD CyLinpErs, A. N. Petit, 
London. 
16,284. Cuance Spgep Geanine, L. Bollée, London. 
16,285. SEPARATION Moverats from Orgs, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 
16,286. BRAKE-OPERATING Mercuanism, W. B. Hart, 


on. 

16,287. Recrprocatinc Enotes, J. E. Howard, 
London. 

16,288, Divipgrs for Mowme Macurngs, H. R. Griffin, 
London. 


16,289. Prorectinc Pweumatic Tires, A. Niven, 


ndon. 
16,290. EquaLisinc and Byg-pass VaLvgs, E. Sarver, 


mdon. 

16,291. Lamps, J. F. C. Farquhar, London. 

16,292. Vatve Ggar for InTeRNaL CoMBUSTION 
Enorngs, J. Y. Johnson.—(The Société Francaise de 
Constructions Mécaniquea Anciens Btablissements Cail, 
France.) 

—_—. Notice or SHow Boarp, W. G. Barnfield, 


on. 
16,294. Lamps, H. Beck, London. 
16,295. Daaw Gears for Raitway Cars, J. F. Courson, 


mdon. 
16,296. ADVERTISEMENT Dispiayine, R. P. Williams, 


on. 

16,297. Dig Presses, W. P. Thompson.—(A. W. and A. 
H. Roovers, United States.) 

16,298. Manusacture of Oxycrn, G. Claude, Liver- 


16/299. ManvracturE of Oa&THOTOLUENESULPHONIC 
Acip, O. Imray.—(Fabriques de Produits Chimiques 
de Thann and de Mulhouse, Germany.) 

16,300. Courtine for Wire Castes, J. E. Spagnoletti, 


mdon. 
ie Burtprne Biocks or Stans, A. M. Lambert, 


on. 
16,302. Maxtxsa Fvop Propvucts, A. 8, Ramage, 
mdon. 


24th July, 1903. 


16,303. Weep Removers, E. T. Cripps, Cirencester. 

16.804. Treatinc House Rervuss, T. G. Charlton, 
Leicester. 

16 305. Sun Moror, J. T. Richardson, London. 

16,306. Stgam GesERaTors for Yacuts,.A. Lafargue, 


ndon. 
16,307. Corsets, E. Ellis, Fleet, Hants. 
16,308. CHance Gzak for MoToR Cars, H. Kesterton, 


ingham. 
16,309. SHarr CoupLine Camps, A. Hitchon, Accring- 


ton. 

16,310. Guys, L. Jeffries, Birmingham. 

16,311. Maxine Batts for Games, P. A. Martin, Bir- 
mingham. 

16,312. Prorgctixe Boots, W. and J. Hart, Stockton- 
on-Tees. 

16,3138 Oorsrpg Sgats for Taamway Cars, J. West, 
Southampton. 

16,814. RepucinG or Macniryine Lenses, H. Gilmour, 


ven . 
16,315. Macutng for Potisuine Woon, W.G. Hammond, 
ngbam. 
16,316. GRinpine Sat, A. and C. H. Bolland, Hali- 


‘ax. 
16,317. SospgNDING Ropss, H. Jones and J. Rees, Ton 
entre, Glam. 
16,318. Pox Cups for SrenTERING Macatnes, 8. Cook, 
Manchester. 
16,319. DispLayisc Goops in Saor Wixpows, &c., 
C. E Stanley and C. Webb and Son, Limited, Bir- 


mi . 
16,320" Apparatus for Usk with Fitter Beps, H. B. 
Killon, Manchester. 
16,321. JacQUARD ApPaRaTvs, B, 8. Smith, Glasgow. 
16,322. Looms for Weavine Fanatics, B. 8. Smith, 


Ww. 
16,328, Macutne for Spiittine Fasrics, B. 8. Smith, 
ow. 
— TRIMMING the SurFAcE of Carpsts, B. 8. Smith, 


Ww. 
16,325. Wrspow Firtincs, R. B. Black, Glasgow. 
16,826. Macutng for Currine SHest Leap, J. J. King, 


w. 
— a Taps for Cisterns, H. W. D. Fielding, 
effield. 
16,828. Coat Burster, A. Tolly, G. Wyatt, R. Fleming, 
D. Morgan, W. Jones, and D. Lewis, Aberaman. 
16,829. FrLurp Pressure Enoines, P. Thornley, 
R. Gallimore, G. Lathbury, and J. S. Coxon, Bir- 
m 


16380" PREPARING CoLours for Dyna Woot, R. 
Holliday and Sons, Limited, J. Turner, and C. M. 
Whittaker, London, 





16,881. Exastic Rat Suines, J. T. Pearman and H. 
Hayley, Wakefield. 

16,332. Gurrypat, G. P. Busbridge, Swanley Junc- 
tion, Kent. 

16,833. Tonacco Piprs, C. Crop, London. 

16,384. Burton-HoLze Flower Horper, 8. H. Levi, 


on. 
16,885. Macutnes for Movutpina Dovon, W. Oatley, 
on. 
16,336. Vatve Gear for Enoines, T. R. R. Chilcott, 
Lond: 


on, 
16,337. Tznts, J. Dean, London, 
16,838. GotF Batis, W. M. Short, Beckenham, 
16,839. Martrresses for Bepstgaps, H. West, 


on. 
16,340. Maxine GxommrricaL Mopgts, A. Cuvlliver, 
mdon. 
16,341. Rotters of Srpmwinc Frames, J. Barbour, 
lax. 
—- Srezeaste Motor Car Wuegt, W. Bede, 


on, 
16,248. Pomp, E. J. Mead, London. 
16 344. EsveLorz and Lerrer Sueet, W. G. Newman, 


London. 

16,345. Torpives, F. W. Howorth.—(The Aktiengeaell- 
schaft der Maschinenfubriken von Escher Wyse und 
Co., Switzerland.) 

16,346. Toot Hotpgrs for Larugs, H. Dworzak, 


mdon. 
16,847. Ecastic Sprina Tires for Cyoxzs, G. Kostin, 
ndon. 
16,348. Stop Motion for Macutinery, J. B. Whitney, 
London. 
em Process for Maxinc Puenors, L. H. Crees, 


on. 
16,350. Tapprts for Saarts of Org Mitts, Sandycroft 
Foundry Company, Limited, and P. C. Kelly, 
London. 
16,351. NON-REFILLABLE Bortuzs, T. C. de Hart, King- 
ston-on-Thames, 
16,352. Musica, Instruments, R. F. Flemmings, 
Kingston-on-' es. 
16,353. Laws Markers, A. G. Seaman, London. 
16,354. Neck Tres, L. A. Powell, London. 
16,355. Portapte Gas Gewerators, M. Mossig, 
mi 
16,356. Kits for Borwine Bricks, &c., J. R. Hardy, 
ndon. 
16,357. Bormne and Tornine MI11s, J. E. Mathewson, 
ondon, 
16,358. Macungs for Weavine CLors, A. Jarisch, 
ndon. 
16,359. Jomnts for Furwace Brickwork, F.C. Roberts, 


mdon. 

16,360. Breakine Exxcrric Cracuits, C. B. Auel and 
J. R. Spurrier, London. 

16,361. Ispicatine Spgep of Cars, 8S. H. Blackstone, 
T. Charteris, and J. M. Webster, London. 

16,362. Wuggts for Roap Venicizs, E, W. Moore, Bir- 
mingham. 

16,368. TrLL, E. H. Whiting, London. 

16,364. Pips Jomnts, M. Dean and E. H. Palmer, 
London. 

16,365. SzpaRaTION of Mriygrats from their Orzs, 
H. L. Sulman and H. F. Kirkpatrick - Picard, 
London. 

16,366. Erectric Lamps for Bicycies, 8. Goodman, 
London. 
16,367. Maxine UMBRELLA Ruwwers, W. H. Sharpleas, 

London. 


16,368. Mitx Caurns, A. E. Woodyer, London. 

16,369. INTERMITTENT PRINTING APPARATUS, J. Spenle, 
London. 

16,370. Magic Lawrgry, A. Wrench, London. 

16,371. Braxzs, C. E. Hare and G. F. Sturgess, 
Leicester. 


16,872. Brezch Mecuanism of Guns, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and R. T. 
Brankston, London. 

16,878. AmmoniTion Hoists, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and 8. W. A. Noble, 
London. 

16,874. FastenzR for Macutng Betine, 8. O. Ferry, 


don. 

16.3875. Sremts for Consers, J.-B. M. A. Carteaud, 
London. 

16,376. Drarsacge Systems, R. Haddan.—(@. Cody, 
United States.) 

16,377. Extractine Tix, H. Brandenburg and A. Wey- 
land, London. 

16,378. Motor VgexHicies, A. Hochegger, London. 

16,379. Negpie Lusricators, E. C. Reed, London. 

16,380. Psrcusstve Rock Drittme, A. H. Gibson, 
London. 

16,381. WageLepD Dirt Recepracizs, R. C. Menzies, 
London. 

16,382. SHoz Form Trgxmnc Macutng, W. P. Thomp- 
son.—{ IV. L. C. Niles, United States.) 

16,388. Maxine a Switcepack Roapway, H. Dutrieu, 
London. 

16.384. Layrsc Orpnance, M. Darmancier and A, 
Dalzon, London, 


25th July, 1903. 
16,385. Cootminc Water, R. J. Webster, Jarrow-on- 
Tyne. 
16,386. CoTtise Macuings, E. Lange, Barmen, Ger- 


many. 

16,387. Wacon Braxgs, G. W. Sutcliffe, Marple, vié 
Stockport. 

LEctRIc Switcu, Veritys, Limited, and D. E. 
Rogers, Aston. 

16,389. Weg. for Heavy Motor Venicizs, C. Price, 
Manchester. 

16,390. Brarines of Fixep Sxarts, W. Houldsworth, 
Manchester. 

16,391. InrgRNaL CompusTIon Enarng, A. J. Jackson, 
Manchester. 

16,392, Frames for Doors of Furnaces, J. E. Wright, 
Liverpoo 

16,393. Continuous Motion Wuekt, 8. Bacigaluppi, 
Barrow-in-Furness. 

— Wuest Lock for Carts, H. J. Tonks, Birming- 


m. 

16,395. Soto ATTACHMENT for Orcans, 8S. Howard, 
Manchester. 

16,396. Rims for Warets of Veniciss, 8S. W. Smith, 
Manchester. 

16,897. Cooters for Moron Veuicies, T. S. Fildes, 
Manchester. 

16,398. Pomps, J. Sharp, Glasgow. 

16,899. Constructinc Brick Kiiys, D. Hadlington, 
Birmingham. 

16,400. Pants, C. Steinfeldt, Manchester. 

16,401. Vatvz, W. J. Crossley and J. Atkinson, Man- 
chester. 

16,402. Mantractore of Scarves, &., The Calico 
Printers’ Association, Limited, and W. J. Shimwell, 
Manchester. 

16,408. Macurngs for WinpINe YARN, H. M. Girdwood, 
Manchester. 

—_ Carryine Borrigs, A. E. H. Loz, Liver- 


pool, 

16,405. Szgp-prppinc Apparatus, A. C. Flint, Man- 
chester. 

16,406. Rotiers of Spinntna Frames, T. Ditchfield, 
Manchester. 

16,407. Gas Torcu, C. P. Ehmann and F, Morton, Man- 


chester. 
16,408. ComprnaTion Bracz, A. E. Butterworth and 
F. W. Wright, Ashton-under-Lyne. 


16,409. UNBREAKABLE INCANDESCENT MANTLE, M. 
Ravinson, Sheffield. F 
16,410. Locks, T. Waterhouse, H. P. and G. A. 


Phillips, and A. W. James, Birmingham. 

16,411. Ratstnc Mrvgrats from Mrygs, H. Johnson, 
Birmingham. 

16,412. PrRepaninc Live, T. Winstanley, Formby, 


mcs. 
Swivettise Gas Brackets, J. H. Kelly, 
uutherglen. 
16,414. Divina Apparatus, F. Gall, Charlottenburg, 
Germany. 
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16,415, Preventine Visration in Cycigs, W. E, Plested, 
Watford. 

16,416. Movrsprece of Cicak Hotpgrs, J. Greaves, 
Oldham, Lancs. 

16.417. Batts for PLayrne Goxr, E. F. Maitland, Rye, 
Sussex. 

16,418. Coucn Exursitor, C. L. Bustin, New Bruns- 
wick, Canada. 

16,419. Apparatus for Hgatina Liguips, H. Junkers, 
London. 

16,420. Capgs, M. Rothenbiicher, Liverpool. 

16,421. Srrrrves, 8. J. Harwood, Li nian. 

16,422. ManrractorE of Papgr, A. W. Staines, 


mdon, 

16,428. Feer-water Regcuiators, R. H. White, 
maon. 

16,424. Sprayinc Dismyrectants, A. C. A. Hutton, 


ndon. 

16 425, TeuspHong Excuanos Systams, W. Aitkin, 
Liverpoo 

16,426. Storm Box. P. B. W. Kershaw, London. 

16 427. Pornts Prorector for Hgspsrar PINs, 
P. B. W. Kershaw, London. 

13,428. Non-REFiLLABLE Borties, C. Dupuy, London. 

16,429. Gas Cooxune Stoves, H. A. Price and F. W. 
Turner, London. 

13,480. Currers for CHANNELLING Macutvgs, The 
Champion Channelling Machines, Limited. — (F. 
Bisenbeis and F Garelly, jun., Germany.) 

16,431. Means for Lavine Serriine Dust, G. J. Tyack, 
London 

16,432. Hmarsrs for Rooms, F. H. Biddle, London. 

16,483. Preskrvatives for AnimaL Foop, A. Kinley 
and G. F. Walker, Liverpool. 

16,434. GLopgs for IscanpEscentT Buaners, G. Grund, 


mdon. 
16,435. Binp Sanp, G. Eduards and W. T. Seager, 
ndon. 
—_, Devics for Hanp.iune Forermes, R. F. Devine, 
Lo 


on. 
16,487. Apparatus for RoLiixe Tusgs, W. Allderdice, 
ndon. 
16,488. Cansuretters, L. Boliée. London. 
16 439. Motor VeutciEs, L. Bollée, London. 
16.440. Furt Economisgrs for Stgam Boxers, G. E. 
Tansley, London. 
16,441. Trousers and Here. Gvarp, E. Foreman, 
ndon. 
16,442. StegRmve Batxoon, P. Delbert, London. 
16.443. Srraicnt- way Valves, F. M. Castleman, 
London. 
16,444. Toy Px 
16,445. Caocotate PackIna, 
London. 
16,446. PHonocraPe P.arss, 
London. 
— Proptction of Process B.ocks, T. Dittmann, 


ai 


apus, E. Hei ger, London. 
E. Heimerdinger, 





E. Eeimerdinger, 


on. 

16,448. Heap for Incanrgscent Gas Mant gs, A. Was- 
muth, London. 

16,449. Drivosc Mecuantsm for Macutne Toos, Hulse 
and Co., Limited, E. Adams, and T. M. Lowthian, 
London. 

16,450. SicNALLING Apparatus, Siemens Brothers and 
Co., Limited.—(Siemens and Halske Aktiengellschast, 
Germany.) 

16,451. From Power Transmission Gear for Moror 
Cars, D. R. de Simone —(M. G@. de Simone, Italy.) 
16,452 Tro»ksand TrRavELLinG Boxss, W. Williams, 

London. 

16,453. ALLoys, W. Rtibel, London. 

16 454. Snutries for Looms, J. Reixach and H. Scott, 
London. 

16 455. Gun Carriacgs, J. E. Bousfield.—(Per Norden- 
flt and E. Ternstrim, France ) 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


721,869. Sray Bott, S. H. Dunning, Paterson, N.J. 
—Filed July 7th, 1902. 

Claim.—In the art of structurally combining a fire- 
box and boiler sheets or the like, the methcd of 
securing to one sheet a member having a tubular 
portion and adapted to project from the other sheet 
which consists in first providing an opening in said 
first-named sheet, in ucing the tubular portion of 
said member into said opening, then introducing into 








that part of the tubular portion of said member which 
is in the plane of the first-named sheet another 
member, and then displacing the material of said 
last-named member against the surrounding portion 
of said first-named member so as to expand the same, 

substantially as described. 
722,728. Device ror ELECTRICALLY-HEATING Rivets, 
V. Loss, Philadelphia, Pa.—Filed March 5th, 

1901. 

Claim.—In a device for electrically-heating rivets, in 
combination, a sectional clamp, the sections of which 





are mounted on flexible supports so that they may be 
moved toward or away from one another, adapted to 
engage the shank of the rivet, an engaging piece or 
seat adapted to engage the riyet at or near its head, 


said clamp and seat forming or being connected one 

to one pole and the other to the other pole of the 

source of electrical energy, and a flexible support for 
one of the contact devices so that it may be moved 
toward or away from the other. 

722,725. Gun wire Barret Reco. wavire Rr- 
CUPERATOR Serine, 0. Lauber, Bssen-on-the-Ruhr, 
Germany.— Filed July 28th. 1902. 

Claim —In a gun, the combination with the barrel, 
hollow cradle having an open end, and a recoil brake 
haviog a recuperator spring mounted within the 





cradle, of a packing closing the spice b-tween said 
epen end and psrts which reciprocate therein during 
the recoil and return movement of the barrel, said 
packing being formed of elastic material and affording 
a buffer for the gun barrel in its return movement, 


722,787. Gas Exernr, G. Westinghouse and B, Ruud, 
Pittsburg. Pa.— Filed March 81st, 1898. 

Claim.—(1) In an internal combustion engine, a 
hollow exhaust valve having one or more ports in its 
shell through which the cooling fluid that is supplied 
to the interior of the valve is discharged into the 
exhaust passage. (2) In an ixternal combustion 


engine, an exhaust passage, a hollow exhaust valve 
having one or more ports in its shell and having a 
hollow stem through which a cooling fiuid is supplied 
to the valve to be discharged through the port or 
ports into the discharge passage. 


722,871 Fexp Pomp, A. B. Moore, Elizabeth, N J.— 
Filed May 19th 1902. 

Claim.—The combination, with the chamber A 
containing the driving shaft H having the excentric 
h thereon, of the pump barrel B provided at the front 
end with a plunger guide ¢ having the shoulder ¢! as 
set forth, the enlarged counterbore extended from the 
shoulder ¢! to the rear end of the barrel. the head 
closing the rear end of the barrel and provided with 


set-screw n, the plunger / fitted movably to the guide 
e and connected with the excentric by link g, packing 
rings fitted to the counterbore contiguous to the 
shoulder, and the follower / fitted to the counterbore 
and pr upon the — by the set-screw, 
whereby the pressure genera within the pump 
barrel operates to tighten the packing and avoids a 
stuffing-box upon the plunger within the chamber A. 


724,422. Apparatus FOR Borine or Dri.uine 
ANGULAR Hogs, R. Bartholomius, Altdorf, near 
Nuremberg, Germany.— Filed June 26th, 1902. 

Claim —(1) In an syed for boring or drilliny 
geometrically true and triangular, square or other 
polygonal holes, the combination of a frame a, carrying 
an adjustably-arranged drill guide 0, on the frame a 
slotted straight face, ratchet teeth d! on said straight 
face, a central bore in the said face, and removable 
means for securing the said face to the spindle of a 
drill-press. (2) In an apparatus for boring or drilling 
angular holes, the combination of a suitable frame, 
having a ratchet-toothed straight face, pawls engaging 
said ratchet, bolts pivoted to said pawls and passing 
through the adjacent part of the frame, and nuts 
engaging said bolts to draw down the heels of the 


[724.422] 




















pawls, whereby the frame may be secured to the 
bearing of a drill-spindle. (3) In an apparatus for 
boring or drilling angular holes, the frame a, the 
adjustably and reversibly - mounted polygonal drill 
guide b carried by said frame, means for attaching 
the frame to a non-rotating member, the follower h 
attached tothe spindle head g, pins n depending from 
said follower, the dog / driving the drill and engaged 
and driven by the said pins n. (4) In an apparatus 
for drilling angular holes, the combination with the 
drill guide and its cheeks o. of plates s upon the under 
side thereof, provided with points t and carried with 
said cheeks, whereby said points serve to gauge the 
size of the hole to be cut and the consequent adjust- 
ments of the cheeks, 

724,450. VaniaBte Sprep Gear, W. NV. Dumaresq, 

London,* England.—Filed August 2nd, 1902. 

Claim —In veriable speed gear, in combination with 





a driving shaft, a driven shaft, drums mounted 


thereon haviog expansible peripheries consisting of 
radially movable wheels with means for simul- 
taneously varying the dimensions of said peripheries 
while in motion, and flexible driving means connect- 
ing the drums, racks mounted to slide longitudinally 
in slots in the respective shafts of said drums, 
obliquely toothed, internally-toothed wheels or discs 
loosely mounted on said shafts, in engagement with 
said rack teeth, said discs being in operative connec- 


tion with the means for varying the dimensions of the 
drum peripheries, and means for longitudinally 
moving said racks while the shafts are in rotation, 
whereby the dimensions of the drums are varied 
simultaneously to vary the speed between the driving 
and the driven shafts at will, substantially as 
specified. 

724,549. Incot-Heattsa Fornace, F. H. Daniels, 
Worcester, Mass., and S. T. and C. H. Wellman, 
Cleveland. Ohio —Filed May 18th, 1902. 

Claim —An ingot-heating furnace comprising two 
communicating chambers in combination, viz., a con- 
tinuous chamber adapted to receive the ingots at one 
end and to have them advanced therethrough stand- 
irg en end in opposition to the passage of the pro- 
ducts of combustion, and a finishing chamber at the 
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discharge end of the continucus chamber, said con- 
tinuous chamber being heated by the products of 
combustion passing into and throvgh it from the 
finishing chamber, and the latter chamber communi- 
cating with the continuous chamber so as to receive 
the ivgots directly therefrom, said finishing chamber 
haviog.a door in line with the continuous chamber for 
the introduction of a tool to withdraw the ingots end 
f remost from the continuous chamber on tv the bed 
of the fisishing chamber. 


724,641, Birowixa Exotwr or Compressor, B. Wiki, 
Basle, Switzerland.—Filed October 23rd, 1901. 

Claim —In a blowing engine, a piston valve regu- 
lating the admission and delivery of the compressing 
cylinder, said valve being formed with chambers D5, 
D6, said chambers connecting with the receiver of the 
engine through ports in the ends of the piston valve, 
and with the ports of the compressing cylinder 


(724,641 
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through ports in the walls of said piston valve, a 
series of thin metal flap valves operating to close the 
ports in the ends of the piston valve, a series of 
radially-arranged plate springs secured on the ends 
of the piston valve and acting to hold the flap valves 
to their seats, and back bearings for said valves, also 
secured to the ends of the piston valves, and flaring 
outward. in substantially the form of spherical 
segments. 


725,024. Expawpine Ror Putusy, )) N. Bertram and 
8. Milne, Edinburgh, Scotland.—Filed March 10th, 


1902. 

Claim —(1) An expanding rope pulley comprising 
two half-parts each composed of one-half of the pulley 
rim and each having its own spokes and boss ; a series 
of levers between the rim and bosses ; studs on which 
said levers are axially mounted “scissor” fashion ; 
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and means for moving one half of the pulley to and 
from the other half, substantially as set forth. (2) An 
expanding rope pulley comprising two half-parts, each 
having one-half of the rim, a series of spokes, anda 
boss ; sets of levers between the rim and borses ; and 
studs on which such levers are axially mounted, 
substantially as eet forth. 


725,173. Forwack ror Heratixc or MELTING 
Mater Ls, W. P. Thompson, Liverpool, England.— 
Filed June 11th, 1901. 

Claim.—In a furnace for heating or melting materials, 
the combination with a furnace roof, of a series of 
nozzles pointing against the material to be heated or 
melted at an angle of approximately 60 deg. to the 





normal surface, and means for supplying separately to 


each nozzle air and combutible gas in self-burn!, % 
proportions and at high pressure, whereby over t).. 
entire surface of the material to be heated gas in sel/- 
burning proportions is projected at a speed greatcr 





than that of flame in the mixture, and in such 
minner that the products of combustion can escape 
with the least impediment, and the entire surface is 
made incandescent. 


725.385. Pao mie C Van C. Wheeler, Allegheny, 
ani A, G. McKenna, Pittsburg, Pa.—Filed June 8rd, 


1902. 

Claim —(1) A projectile having a band and baud 
score, the cutside oiameter of the projectile being 
smaller in the immediate rear of the band score, 
leaving a frangible ring of metal in the rear of the 
band score and an open space behiad the said rng 


725,385} 


whereby the breaking «ff of the said ring will not be 
impeded by the ioertia of heavy parts in its immediate 
rear, fur substantial’y the purposes set forth (2) A 
prejectie havirg a band and a band sewe, the rear 
wa | of the baud score bing tapered outward and of 
fess aver-ge thickness than its height, whereby 
e‘atively sinall force is :equired to break the said 
wall, fur the purposes set forth, 


725,412. Rotary Esome, W. H. Cornell, Pittsburg, 
Pa.— Filed February 20th, 1908. 

Claim —In a rotary engine a steam cylinder having 
exhaust port: at oppomte sides and inlet ports com- 
municating with the said cylinder at opposite sides, 
a drive shaft. a hel'ow concentric piston in said 
cylinder provided with spokes, vanes or blades carried 


by the said piston and secured in pockets formed in 
the periphery of the said piston in alignment with 
the said spokes hollow rotary valves having slotted 
sides to receive the said vanes or blades, pinions 
moustei on stub-shafts carried by the said valves, 
and a gear on the drive-shaft meshing with the said 
pinions for rotating the said valves, substantially as 
described. 

725,817. Correa ror Dagpors, L. W. Bates, Chicago, 

J1.—Filed October 19th, 1900. 

Claim.—(l) A rotary cutter for suction dredges pro- 
vided with a series of water jets directed toward the 
interior of the cutter into the path of material ues 
therethrough. (2) A rotary cutter for suction dredges 
provided with a series of water jets acting in the same 
direction as the passage of the material through said 
cutter. (3) A rotary cutter for suction dredges in 
combination with means for directing a series of water 





jets into the interior thereof in a direction substantial], 

the same as that of the material passing throug 

the cutter. (4) In combination with a shaft having 
an opening or passage formed therein, a hollow cutter 
mounted on said shaft, and means in communication 
with said passage for directing a series of water jets 
up through the cutter. (5) In combination with a 
shaft having an opeoing or pas age formed therein, a 
hollow cutter mounted on said shaft, and a cup also 
mounted on the shaft below the cutter. said cup 
communicating with the ge in the shaft, anda 
series of openings extending upwardly through the 





lower member of the cutter 
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ANEW THEORY OF HEAT POWER PLANTS. 
By Pror. Ropert H. SMiru, 
No. V.* 

COMPLETE COMMERCIAL ECONOMY COEFFICIENT, 
Tus defect of steam as a power medium leads to con- 
sideration of the next fundamental limiting condition 
imposed by industrial necessities. This is the pressure 


limit. The resilience produced is peas th and, when 


utilised to the extent e, the utilised amount per unit of final 
1 


? _.e(1— e)@-1, while the maximum found 


bulk is 2 i 


above for thislatterisp-+«*-+, Each of these quantities 


increases With the stress p. When r,/ h, is affected by p, 
it increases with p. For any specified back pressure }, 
the profitable efficiency e of resilience utilisation increases 
with p. For all these reasons, high pressure is desirable. 
The reasons against high pressure are the increased 
prime cost of boilers, engines, &c., and the increased 
difficulty in keeping joints tight. These objections 
operate against increase of pressure in a similar manner 
to that in which the increasing cost of bulk operate 
against high-grade expansion. If the cost went up with 
the pressure by a straight-line law, say, proportionately 
to (P + ¢ p), then the resilience obtained per unit of cost 
would increase indefinitely with the pressure, no maximum 
limit being reached. The constructive difficulties, however, 
go on increasing in an accumulative ratio. If they 
follow the curve (P+ c,p + c¢,p) then the maximum 
resilience per unit of cost is reached at the pressure 
p= P+ 2c, Whatever the law be, if it give a diagram 
with upward curvature, p being plotted horizontally 
and the cost vertically, the maximum is easily found 
graphically by drawing from the origin a tangent to 
touch the curve. 

But the problem as to most profitable initial pressure 
may be looked on in another way. A full resilience 
indicator diagram, which runs up a vertical line at as 
small volume as is practicable and then runs down an 
adiabatic curve to as small back pressure as is possible, 
has elongated sharp top and right-hand corners, which 
add comparatively little to the area but add greatly to 
the prime and annual costs. Therefore it is economical 
to cut off the extreme right-hand portion at a limit 
already investigated, in order to save cost of bulk at the 
expense of loss of mechanical efficiency. For the same 
reason, it is economical to cut off the extreme top corner, 
in order to save cost of extra high pressure at the expense 
of sacrificing, in a certain degree, the advantages obtained 
from creating the resilience by transpower all at one 
valume. The resilience utilised is, of course, lessened in 
agreater ratio than is the heat flux employed; but the 
deduction from the resilience just equals the decrease of 
heat flux. In Fig. 6 the area so cut off above the pres- 
sure p, is hatched over vertically. The law of energy 
conservation shows that this area equals the excess of 
the heat influx up the vertical from point p, s’ to point 
P» 8 over the heat influx along the horizontal from p, s, to 
to point p, 8; By following this horizontal instead of 
going up to p, s, and thence down the adiabatic to p, s,, 
we save as much heat flux as we lose resilience and work 
done. In perfect gases the total resilience generated 
equals the heat flux, but in all other cases it is less.” 
In all common cases, as the resilience utilised is always 
much smaller than the total generated, these two equal 
deductions lessen the utilised resilience is much greater 
ratio than the heat flux, and thus the thermodynamic 
efficiency is much lowered. Even if the reductions were 
in equal ratio, that of the resilience would be com- 
mercially the more important, because it lessens the 
earning power more than the other lessens the fuel cost. 

In passing it is most interesting to observe that the his- 
tory of the development of the Diesel engine followed pre- 
cisely the line of argument here submitted. Diesel ori- 
ginally aimed at a quadrilatera) isothermal-adiabatic 
indicator diagram, probably because of belief in the strange 
academic legendary myth that there is peculiar virtue in 
isothermal expansion. This, of course, gave (1) a bottom 
left-hand corner rounded to an extremely flat compres- 
sion curve, and (2 and 3) very elongated and sharp right- 
hand and top corners. When this engine was taken in 
hand by practical engineers, the first item of reform was 
to sharpen up corner No. 1 to as near a right angle as the 
mode of action of the engine allowed. The second reform 
was to cut off the unprofitable right-hand tail; and the 
final reform—giving at last real commercial merit and 
success to the engine—was to cut off the unprofitable top 
peak, In the course of this historical development all 
traces of isothermal expansion gradually disappear from 
the indicator diagrams. The legend was forgotten, and 
the myth gently, but notreverently, buried. It ought to 
be specially and carefully noted that the third step in this 
Diesel reform reduced very greatly the maximum pres- 
sure in the engine, but did not reduce at all the maxi- 
mum temperature, and that in this engine high tempera- 
ture has never occasioned difficulties such as to erect 
temperature into one of the limiting conditions governing 
the design. 

One element in the great practical success of steam- 
power plant is clearly due to the fact that steady produc- 
tion of steam naturally leads to evaporation at constant 
pressure, and that steam engineers have thus been, so to 
speak, compelled to cut off the unprofitable top peak of 
their adiabatic expansion card. Another element in this 
success has, no doubt, been due to a large proportion of 
the heat being necessarily supplied at practically constant 
volume—that portion, namely, spent in heating the water 


. No, IV. appeared August 7th. 

Except very probably in solids at very high tensions and very low 
temperatures, when the increase of tensive resilience is likely to be 
sreater than the eftiux of heat, the withdrawal of heat energy setting 
ree a relatively large amount of energy of molecular attraction latent in 
the ether or elsewhere, 





to evaporation pressure. Thus physical necessity has 
shaped the left-hand portion of the steam diagram 
approximately to the form seen now to be scientifi- 
cally the most commercially profitable. 

The complete problem of adjusting the conditions—so 
far as physically practicable—for maximum industrial 
economy must take into account— 

First, cost of Fuel to obtain the heat flux or heat 
generation, along with other accompanying 
working expenses ; 

Secondly, cost of Bulk and Weight of the power 
plant; 

Thirdly, cost of High Stress; and, 

Fourthly, profitableness of High Speed. 

In Fig. 6 the working expansion is adiabatic, stopped 
at s, to avoid excessive bulk costs; and the resilience is 
created by heat flux or generation at constant volume 
8 stopped at pressure p,, short of the point p, s, on the 
adiabatic expansion curve, in order to avoid excessive 
high-stress costs, the creation of resilience and the heat 
flux being continued from p; 8 to p,%, at constant pres- 
sure. The back pressure is b. 

The whole area under the adiabatic from p, 8, down to 


= 8, 
zero stress is 22 * , 
a-l 


The top part cut off above the pressure level p; is 
{ (po — Pi) 8 — @ py (8, — 8 )} +(a-1, 
The right-hand corner cut off beyond the volume s, 
P2 82 
a—l 
The part cut off by back pressure b is b (8, — 8»). 
The area of the effective indicator diagram is, there- 
fore, 


is 


re en (8, — 8 ) ah (8-8 )3 
and in this s; may be expressed in terms of p;, and p, in 
terms of s., by means of the equation to the adiabatic. 
As regards the heat flux, it is not quite fair to reckon 
it as beginning at zero stress, nor is it accurate to 
reckon it from back pressure; but the latter is much 
nearer the actual conditions than the former. We take 
it as the amount needed from point 6s, to p, 8 less the 
hatched triangular area above pressure p, Naming 


Fig. 6. Indicator Diagram 

with Back Pressureand 

with Unprofitable Extremities 
cut ewey. 
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r, the average stress-specific heat between 6, s, and 
Po 8, this heat flux per Ib. is 


a Po 80 
Tp (Po — 6) & +—.. 9, 8) — — D1 & 
I Po } ren es 1 a-1l Pi ) 


Dividing the above card area by this heat finx, there 
is obtained the pure thermodynamic efficiency. 

Now, as to the three portions of the total cost, that for 
fuel and other working expenses in proportion to fuel 
may be taken, according to a straight line law, as an 
initial constant plus a quantity of money proportionate 
to this heat flux. The factor of this last term, taken per 
lb. of active material used, is, in what follows, called 7. 

The parts of the cost due to bulk and weight of plant 
and to provision against high stress are mainly capital 
costs; but these are to be reduced to annual costs by 
converting them into charges for interest, depreciation, 
maintenance, and repairs, with what additions to working 
cost as may be considered due to mere size of plant and 
tokeeping joints and working surfaces in good condition 
in spite of high working stress. They are then to be 
reduced from annual charges to. charges per working 
stroke of the engine by dividing by the number of work- 
ing strokes made per year—that is, by dividing by a 
factor proportional to the rotary speed of the engine. 
They may also be reduced to per lb. of working material 
used. 

A formula for the cost of power plant in terms of the 
maximum pressure used p, and of the cylinder bulk s, 
capable of great accuracy for very different types of 
engines, boilers, and condensers, by the proper adjust- 
ment of six constants /;, k; to each type, and 
and applicable alike to steam, gas, and oil engine plants, 
is 


Formula X.—Cost of Plant. 


hy + hp py + hs 83 — My at - 

For each special type it is believed that this formula 
can be simplified by making two or three of the six con- 
stants zero. For three types of plant to which the author 
has applied it has been found possible to obtain 
sufficiently accurate results with constants so rounded off 
as to make calculation of results from the formula very 
easy. But, in any case, by constructing a diagram with 
s as horizontal and the cost as vertical ordinate, with 
half a dozen curves for as many different pressures, 
say, 50 1b., 100 Ib., 150 1b., 2001b., 250 Ib., and 300 lb. per 
square inch, a very few calculations—five alone are 
sufficient to enable each curve to be drawn very fairly— 
will give the means of reading off allresults. From readings 
on this diagram a second diagram should be constructed, 


in which the same costs are co-ordinated with the pressure, 
each curve being for one volume, and a series of curves 
being drawn for a series of standard volumes differing by 
uniform amounts. If these diagrams be drawn on 
squared paper, there can be at once read off from them 
for any specified conditions not only the amount of the 
cost, but also both the s and p gradients of the cost— 
that is, the rates at which it varies with s, and with p,, 
or the “differential coefficients with respect to” s, and 
p,. Algebraically expressed, these differential coefficients 
are 
ks + P 1 with respect to s,, and 
(kg + 8)? 
kg 

kg + 8 
In what follows the constants are supposed reduced to 
per pound of active material used, s, being the low- 
pressure cylinder volume per pound used per stroke, or 
the specific volume at the end of the expansion. : 

Fig. 7 shows a very easy method of graphic calculation 
of this cost for various values of p, and of s, once the six 
constants have been determined. The graphic method is 
preferable to any numerical calculation, because it offers 
no temptation to neglect the due influence of any of the 
six constants, it being just as easy to make use of all of 
them in the diagram as not. It should be understood 
that it is better to use even very rough, well rounded-off 
approximations than to neglect any of them. For the 
problem of maximum economy, f;, k,, and k, are those 
most important to get fairly accurate. The value of 
does not enter into the solution of this problem. 

In Fig. 7 the construction is supposed to be drawn 
upon squared paper, either 10in. or 200 mm. each side. 
The adiabatic curve through p, s, is drawn. Mark off as 
indicated in Fig. 7 k; and k; to give the point 0’. Mark 
off %,, and draw a vertical at this value of s. For any 
two points p, s, and p, 5, on the curve find by projection 
the point p, s,; and, parallel to the line joining this 


ks + keg 


ky with respect to 7. 
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point with 0’, draw through 0 a line which will cut off on 
the vertical at k, the height k, ete, Mark off 10 k, 


ats = 10, and join this point with 0. This joining line 
at s, will give the height A; s.. Mark off 10 A, at s = 10, 
and join this point with 0. Draw the diagonal from 0 to 
point 10, 10, and project the height p, on this diagonal. 
Under this projection, the line joining 0 with 10,10k, 
cuts off the height /, p,; , may be marked off vertically 
either downwards or upwards from 0 and the three posi- 
tive parts of the cost added graphically on the paper, 
while the negative part is similarly subtracted from the 
sum. Care must be taken to adopt proper scales for each 
quantity plotted off. 

This construction shows very simply how the cost 
varies with s, and with p;, and a score of values for series 
of these variables can be got from it in very little more 
time than is needed to get one value. Values should be 
obtained for 5 different volumes and 4 different pressures. 

Several methods of drawing the adiabatic curve to the 
equation p s*=p, 8°. The quickest is to use a book of 
common decimal logarithms, and find points on the 
curve from log. p = (log. po + log. 8, ) —alog. s. In 
doing so both log. p and log. s are found, and these 
added together give log. p s, from which log. («—1) 
should be subtracted, and then log.« added; and the 


values of ~ —; p sand— P , noted in a table or plotted 


on the diagram as curves. These values enable one 
readily to find the indicator diagram area, which is 


ies ae Pz 8 & — b (s2 — 8). 
e—l Pi a—l i ™ 


To obtain maximum commercial economy, values of s, 
and p; have to be selected, which will reduce to a mini- 
mum the ratio 

Equation XI. 
Commercial economy coefficient. 
Fag Pi si — Ba — pr 8 - (8-80) 
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The finding of these most profitable values of s, and p, by 
the ordinary analytic process of the differential calculus 
is difficult, and much too tedious either to set forth here 
or to make use of in practice. The present writer has 
formed the two equations, giving the two required values 
in general terms, but they are too complicated to be of 


any use. 
it is better, therefore, to describe here the solution of 
the problem by graphic methods. Diagrams have 
already been explained by which the values of the 
numerator and of the denominator in the above ratio p can 
be calculated without difficulty for particular values of p, 
and 8, Use these for four series, each series for a 
different pressure, and each for five volumes s,. The 
same volumes may be used in each series. For each of 
the twenty results find the ratio p by slide-rule or other- 
wise. Now draw on sectional paper a curve for each 
series, for each curve plotting five points whose hori- 
zontal distances are the five volumes and whose heights 
are the corresponding ratios p. Each of these curves will 
first rise and then fall, showing a maximum height p,,, at 
a certain volume, say s,. If the range chosen fails to 
show the maximum of any curve, one or two more points 
must be found by extra calculations; but no one who 
considers the object of the calculation will fail at the 
outset to choose the least of the five volumes smaller, 
and the greatest larger, than that giving the maximum. 
The maximum may, however, be ill defined and given 
only roughly. In this case it is well to make a sixth 
calculation for each such curve for a volume s, as close 
as can be guessed to that where the maximum lies. The 
volume «, read off at the highest point of each curve is 
the most profitable volume for that particular initial pres- 
sure p;. The four curves are for four pressures p, which 
are to be chosen, the highest so near p, as to 
make it certain that it is unprofitably high, the 
lowest so low as to make it certain that it also is 
unprofitable for the opposite reason. Through the 
four maximum points on the four curves draw a travers- 
ing curve. This curve will evidently rise and fall if the 
pressures have been chosen as above. Its highest point 
will give at once the most profitable volume «,, and also 
the most profitable », by interpolation between the 
nearest two of the four curves for the four chosen 
pressures. Of course, in drawing the traversing curve 
through the four maximum points, these points must be 
taken in the order of the ascending or descending 
pressures. If its highest point be not sufficiently well 
defined, make three more calculations of the ratio p for a 
pressure p, judged to be close to the most profitable, and 
for three volumes, one of them close to what is judged 
to be the most profitable volume, and the two others 
greater and less than this. Draw in a fifth p curve for 
this pressure through these three points, find its maxi- 
mum point, and correct the traversing curve so as to pass 
through this point. In this way the maximum of the 
traversing curve will be more accurately defined. 

With corrections made as described, the whole process 
involves 27 calculations of the value of p. f one 
is satisfied with a minor degree of accuracy, one may 
draw each of the first four curves from four points each, 
and three other points for the fifth curve to determine more 
closely the final maximum, makes 19 calculations in all. 
By using the diagram method of calculation as explained, 
the 27 will be made in very little more time than the 19. 

On the other hand, the difficulty of getting exact 
true values for the six coefficients k—no minutely 
exact true values can exist, because they are dependent 
upon sO many minor conditions, which almost con- 
stantly vary from month to month and from place to 
place —the inexactitude of the data with respect to 
the specific heat, the cost of fuel, and attendance, «c., 
and with respect also to the index for the expansion 
curve, the back pressure, and the wastes by rounding off 
the indicator card corners, do not justify attempts to 
attain to any minute accuracy in this calculation. The 
principle and the method here described, however, enables 
one to calculate a rough approximation to the truth, and 
this appears to the author twenty-fold better than neglect- 
ing altogether the principle of total all-round economy. To 
think that a heat power plant is a fine one solely because it 
has cost a lot of money and is correspondingly well 
made, or solely because it gives a large ratio of work 
done to heat expended, or solely because it costs little in 
maintenance and repairs, is unreasonable. In electrical 
engineering all-round costs are becoming matters of 
familiar and daily calculation. It istime that mechanical 
power engineering should be put upon the same rational 
basis. In the next article is shown how speed effects the 
main problem of economy. 








CYLINDER OIL AND CYLINDER LUBRICA- 
TION. 
By Henry M, WELLS, 
No. 1V.* 

Deductions K.—All these temperatures are at atmos- 
pheric pressure, and as there appears to be no uniform 
sequence in results of physical tests at such pressure and 
we cannot yet be sure of results under known conditions, 
one oe be careful before dogmatising about the 
behaviour of oils under steam pressure until results are 
proven. ‘To show how like tests do not give concurrent 
results, let us glance at one more series of physical 
tests, i.e. :— 

Loss at 360 deg. Fah. for 80 hours and for 140 hours. 
Tables VII. and VITa.—Oil 9 leads in both tables, but 
oil 12, which loses only :2 more for 80 hours than oil 9, 
loses 80 per cent. more for 140 hours! No. 6, ranking 
almost same as 10 and 38 for 80 hours, loses over 200 per 
cent. more for 140 hours; but 10 and 8 remain concur- 
rent. While the difference between oils 7 and 8 for 80 
hours is practically nil, it is most marked for 140 hours, 





* No, Ill. appeared August 7th. 





oil 7 losing 75 per cent. more than 8. Oils 11 and D 
lose 100 per cent. more for 80 hours than 7, a common 
pais oil; but for 140 hours the positions are reversed, 
and oil 7 loses almost 50 per cent. more than 11 and D. 
Why 9 should excel all others for 80 hours and 140 hours 
is most mysterious, for it is a cheaper oil than 3, 4, 5, 6, 
10, 11, or 12. No. 1 is peculiar in that it loses almost 
half its volume in 80 hours, but then remains practically 
constant to the end of 140 hours, while several others 
lose very little between 80 and 140 hours. This also 
appears to prove that there is a something in cylinder 
oil which it loses more or less quickly under heat, and 


TabBLe VII. 
Less at 360 deg. Fah. 


TaBLe VIIa, 
Lozs at 360 deg. Fab. 


Oil (182 deg. Cent.) for (182 deg. Cent.) for 
No, 80hours, 140 hours, 140 hours, &0 hours, 
percent, per cent. percent. yer cent, 

, Serre is | sare retee NKR tg 
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11 12-0 12-8 . D . 13-0 12-12 
D 12-12 cS ee ea §-0 
1 ... 44-0 WE) evs.) 44x 44-4 44-0 


when that is evaporated the rest remains fairly uniform 
and constant. 

But here another anomaly is seen. One wou!d think 
that when this volatile part is evolved the residue would 
be somewhat in the nature of an essence and have 
higher physical tests than the original oils; but such 
does not appear to be the case. I have tested a few 
residues from 140 hours’ exposure, also a few of the 
residues and distillates from the 750 deg. for thirty 
minutes’ tests, and find they all have lower fiash points 
than the original oils. The high flash points have 
evaporated; in what manner is not clear; but this and 
many other interesting problems are under investigation, 
the results of which will be given in due course. 

The emulsifying properties of cylinder oils—for use as 
crank chamber oils and to separate in the exhaust—were 
tried. Two practical results were shown. It was found 
that, as a rule, dark cylinder oils much more readily 
“emulsified” than pale oils—that different waters had 
dissimilar effects on the same oil, enabling us to adapt 
an oil to special conditions or requirements as far as its 
emulsifying properties are concerned. 

Let us see what conclusions can be drawn from the de- 
ductions made as to flash point, viscosity, boiling point, &c. 

One conclusion is very clear:—That, even taking the 
ordinary tests as reliable standards, no one oil excels in 
all tests. How then can a chemist, or engineer, or any- 
one say from tests of a sample bottle, “This is a perfect 
lubricant” for a steam engine of any type, or that a high 
class oil is quite unsuitable for engines of several types ? 
I have known such cases. Another conclusion I have 
come to is that flash point in the open air is one thing; 
under pressure it is much higher. What it is under 
steam pressure may be quite another thing; and what it 
is under compression in a gas, petro], or oi] engine may 
be quite different from the two previous conditions, and 
from one another. 

Mercury, at atmospheric pressure, has a boiling point 
of about 595 deg. Fah.; put it under pressure with 
nitrogen or carbonic acid gas, and its boiling point is 
raised to about 900 deg. Fah. 

May it not also reasonably be inferred that the vis- 
cosity of oils is greatly altered under pressure ? 

Another conclusion appears clear, that these physical 
tests by themselves are not trustworthy standards. They 
do not give any real clue to the behaviour of oils under 
steam, great heat, and pressure. For what they appear 
to be and to contain in their normal or original condition 
is quite different from their condition and that of the 
products and educts obtained when exposed to extreme 
heat. They undergo changes physical and chemical to 
which these tests give no clue. 

Granted, these tests have their value and cannot be 
dispensed with for many purposes. Some of them are 
used regularly in our own works. Specific gravity is an 
unfailing index to many oils if the true standard be 
known—e.g., genuine sperm oil has a well-known specific 
gravity. But it by no means follows that two oils of the 
same specific gravity have the same properties or the 
same nature, or are suitable for the same work. What 
simple matters oil selling and lubrication would be if this 
were so! 

Such specifications may be well and good when the 
right oil has been found, as a standard for comparison of 
different lots of the same oil from the same source, but 
not to lay down as a standard for all oils for the same 
work for deliveries from all sources, especially for cylinder 
lubrication. They give no index to the quality wanted. 
For instance, an oil may be the finest type of cylinder 
oil it is possible to make, yet prove quite unsuitable for 
a certain kind of valve or engine because it does not 
contain @ particular quality or property which has been 
found in practice necessary for good lubrication of that 
particular type of valve or engine. The fact of con- 
taining that special quality or property most likely 
reduces all the physical tests very appreciably below that 
of the finest hydro-carbon oi]. The particular quality 
or property may be imparted to it by the addition of one 
or of several ingredients, each giving different “ tests.” 
No laboratory test yet known will prove the absence or 
presence of that necessary quality. Hence the fact that 
a certain oil giving certain tests is good and suitable for 
certain engines by no means proves that all oils, to give 
like satisfaction, must conform to the same specification 
as that particular oil. 

Being early convinced that present methods of testing 
oils were wrong, the matter was not allowed to rest there. 
Having gone so far I determined to continue the investi- 





gation, and to see what others were doing in oil testing 
and the methods employed for selecting oils for use 
under special conditions in actual work. 


To this end all recent books on a Oils were 


consulted. I personally visited most of the leading oil 
experts, professors of engineering, engineering colleges, 
mechanical engineers — and some electrical — motor 


experts, and the largest power houses in Germany, 
Austria, Hungary, Galicia, Roumania, Switzerland, and 
the United States of America; also the chief cylinder 
oil centres and refineries. My first visit abroad was paid 
to Herr Wilhelm Schmidt, at Wilhelmshdéhe, the fore- 
most apostle of superheated steam. Visits in connection 
with the work were paid by Mr. Hurst to sundry in 
Germany, and more recently by Mr. Scott Taggart, 
M.I. Mech. E., to the chief engine-builders in Holland 
and Belgium. Correspondence with all likely sources 
of information was exchanged, but all places were visited 
where oil testing was in any way specialised. _ 

No special apparatus for testing cylinder oil under 
steam and friction was found anywhere. 

The most elaborate apparatus for oil testing is one at 
the Gewerbe Museum in Vienna, designed by Professor 
Joseph Claudy. It had then taken two years to con- 
struct, and occupies a good-sized room, had cost £2000 
to date, and had an accuracy of adjustment in the friction 
discs of ;g}n9in. by electro-mercurial contact. This 
machine is intended to test most liquids from alcohol 
upwards under pressure, but not under steam friction. 
Even in the renowned Imperial Versuchsanstalt at 
Charlottenberg there is no mechanical apparatus for the 
work. Here they were surprised to find that we had 
tested the viscosity of oils up to 600 deg. Fah. (315 deg. 
Cent.), as their appsratus only works up to 150 deg. 
Cent. (about 305 deg. Fah.). 

As far as could be gathered, no special apparatus for 
testing cylinder oils under steam has yet been made, 
though at the Stevens Institute of Technology, Hoboken, 
N.J., some considerable tests were made a few years ago 
in conjunction with tests of piston rings by Professor 
Denton; while Professor Jacobus and Professor Thurston 
have made independent, though not exhaustive, tests of 
cylinder oils in actual work on ‘stationary, locomotive, and 
marine engines. 

One and all admit that no laboratory apparatus appears 
to give results which are of practical value. Conse- 
quently, there is no reason why England should be behind 
Germany or the United States in this matter. While we 
are following out the research in our own manner, we are 
convinced that many other lines of investigation are 
open to those who care to enter this highly technical 
branch of a problem which so intimately concerns engi- 
neers. Indeed, an English engineering laboratory is well 
on the way towards achieving the distinction of being first 
in this particular field. 

I have naturally been on the alert for suitable apparatus 
from the beginning of the tests. It was hoped that the 
late Bryan Donkin’s steam cylinder revealer would be of 
assistance ; but on carefully studying the apparatus, it 
did not appear suitable for the work. After casting about 
for some months, Professor Hele-Shaw’s work on “ Stream 
Lines in the Flow of Water ” suggested the idea that the 
apparatus used would, with various modifications, be very 
suitable for the work. In the autumn of 1900 Professor 
Hele-Shaw entered heartily into the spirit of the research 
—for such it had then become—and, accordingly, under- 
took to adapt the apparatus to oil testing under steam, 
and after much trouble, time, and labour, made what may 
be called the steam oil filmoscope. With this apparatus 
it is possible to watch and observe the effect of steam 
on oil, and to note all the changes which oil undergoes 
in contact with steam at various pressures and tempera- 
tures, and to see viscosity, or what part it plays in oil. 
This piece of apparatus is considered most promising. 

A paper has been written describing the apparatus, 
and the work done with it. This is held over to include 
with results of the research on other apparatus, to be 
referred to presently, now in progress at the Liverpool 
Engineering College. 

A list of mechanical and physical tests, complementary 
to those set out on Table I., was drawn up by me, after 
visiting some leading British engineers, and most of the 
British engineering laboratories. These tests, if com- 
pleted with others then in hand, would go far to settle 
mapy problems of cylinder lubrication; but they were 
too elaborate. A machine to test oil under steam 
pressure was then suggested. The outcome of this 
resulted, after a year’s experimenting and much 
work at Liverpool, in a cylinder oil steam friction 
testing machine, designed by Professor Hele-Shaw, 
and constructed at the Liverpool Engineering College, 
under Mr. Anderson’s care. The steam chamber of this 
machine is as large and massive as a locomotive cylin- 
der, and all working parts are strong in proportion, for 
we intend to try flash point under pressure init! It is 
made strong enough to work with steam up to 300]b. 
per square inch (18 atmospheres), and up to 900 deg. Fah. 
(480 deg. Cent.). Steam is furnished by a flash boiler 
purchased from Simpson and Bibby, with Professor 
Callender’s temperature recording apparatus, with special 
springs by Salters, with a special lubricator to feed an 
exact quantity of oil, and also fitted with an electric light 
projector and observation lens. By this means it is 
possible to observe the effect of steam and friction on 
cylinder oil, and of both combined on various metals. 

The work on this machine is in abeyance for the 
present. After some tests on it were made it was deemed 
better to first try simply the physical effect of steam at 
various temperatures on oil, then to follow on with the 
other apparatus, using the data so gained as guides in 
the work. Another apparatus was then designed under 
Professor Hele-Shaw by Mr. G. W. Worrall, and made at 
the Liverpool Engineering College. This apparatus has 
been at work some little time, and the thirteen oils on 
Table I. are being tested with it, seventy-two or more 
resultant samples being taken of each oil tested. Results 
we hope to be in a position to publish soon. Great 
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modifications and changes in the oil are seen. Each 
complete set of samples is submitted to the chemist for 
analysis and further testing. These results will be com- 
pared with results on the steam tester. These, in turn, 
will be compared with Table I with results in the 
filmoscope and on the friction tester. or all these tests 
we have ample oil of all the samples. There is every 
reason to expect by next winter there will be something 
more tangible and definite about cylinder oils to place 
before engineers than has yet been obtained anywhere. 
Meantime, the experience gained during twenty-one 
years in handling cylinder oils enables us to wait with 
more equanimity than if depending solely on these tests 
for guidance. 

Nothing has yet been said of the chemical tests, nor 
any comparison made of the result of the evaporation 
tests for 80 and 140 hours, nor of residues and distillates 
from 750 deg. for 30 minutes, nor of the oils used or 
methods of cylinder lubrication employed on the Con- 
tinent and in the United States. Each of these is 
sufficient for a long chapter in themselves. The gravity 
tests have not been referred to; there are hardly two oils 
alike in this simple feature. These will be dealt with in 
due time. When results of all these tests are tabulated, 
compared, and co-ordinated with results in practice 
under actual working conditions, then and then only can 
it reasonably be expected that cylinder lubrication will 
be advanced a very definite stage towards becoming an 
exact science. From all these results it is hoped that 
some simple but tried and approved tests may be evolved 
by us in due time, which will be true and reliable 
guides in the choice of a suitable oil. These will enable 
an engineer to select the best oil for the work in view 
without relying solely upon actual trials which he cannot 
always supervise, made by men not always disinterested 
nor umpartial, against whose awards or findings present 
tests are of little use or avail, and to. whom laboratory tests 
do not appeal. 

This is one means which, it is trusted, will make it 
possible to combat that system of unfair dealing, bias and 
influence which have hitherto been the scandal and the 
bane of the oil business not only in this country, but 
abroad. 

In combatting this unpleasant, but only too real phase 
of the oil business, we have our greatest and most 
persistent stimulus to further research. If this end be, 
even in part, accomplished, it will largely compensate for 
the labour involved. 








THE NEW MANHATTAN BRIDGE, 

THE supporting members of suspension bridges of long 
span consist either of chains composed of connected 
links, or of cables built up of parallel wires, or of twisted 
wire ropes. The question of the comparative merits of 
the two systems has, it appears, been brought prominently 
forward in connection with the great Manhattan bridge 
now in course of construction over the East River. It has 
been proposed to make a radical alteration in the original 
plans of the structure, and to employ wrought steel 
chains in the place of steel wire cables. Without pre- 
judging or condemning the advisability of so important 
a change, which is a manifest departure from modern, 
and especially from American practice, the whole matter 
may be fairly inquired into, and, in fact, demands ccn- 
sideration. The reason alleged for the proposed sub- 
stitution is that it will result in a more economical 
and a less protracted construction of the bridge. It 
will be found in the accompanying table that, as a rule, 
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the older bridges, and, consequently, those smaller in span, 
belong to the chain and the others to the cable system. 
It is the opinion of many German engineers that it has 
been finally proved that, regarding the matter from an 
economical point of view, as well as for reasons of safety, 
wire rope is the most suitable material for suspension 
bridges of great span, and that chain bridges are unable 
to compete with them. 

So far as the actual strength of the two forms of 
material is concerned, there can be no doubt. of the 
superiority of the cable pattern. Taking a fair and 
moderate estimate of their respective capabilities, the 
minimum strength of steel in the form of wire has been 
found to be more than double that of its maximum when 
in the shape of suspension bars. The weight of a wire 
cable would thus be about two and a-half times less than 
that of a link or bar chain having the same carrying 
powers. This is equivalent, ceteris paribus, to stating 





that the cable might be loaded without breaking with two 
and a-half times the weight that would cause the 
failure of the steel chain. The requirements of construc- 
tion add considerably more to the dead weight of the 
chain than to that of the other system. A chain consists 
of a series of links made continuous by the joints and con- 
nections, which increase their original weight by as much 
as 25 per cent.; whereas in the case of the cable the same 
item does not exceed, as a maximum, 3 per cent. It has 
been stated, on the authority of Melan, that very appre- 
ciable bending moments are frequently caused by the 
friction set up between the links of suspension chains. 
These also arise in, and are due to the stiffness of, cables, 
but they are sufficiently small to be regarded as a 
negligible quantity. In any case, the effects produced 
are too unimportant to prejudice either system in favour 
of the other. 

An American engineer, Mr. W. Hildenbrand, questions 
the advantage of the proposed change in the construc- 
tion of the new East River bridge.* He assumes, for 
the sake of comparison, that the chains are of nickel 
steel, and that the cables are only of ordinary steel, so as 
not to place the type he champions in too favourable a 
light. Under these conditions the section of the chains 
would exceed that of the cables in the ratio of three to 
one. If both chains and cables were built up of ordinary 
bridge steel, the proportion would be as five to one. An 
estimate of the relative strength of the same class of 
steel, in the shape of chain eyebars and of wire cables, 
can be formed from the following table :— 


TABLE II, 
Chain Eyebars. Pounds per 
square inch, 
Maximum ultimate strength ‘ 
Maximum limit of elasticity... 35,000 


Wire Cable. 


Maximum ultimate strength 
Maximum limit of elasticity 


200,000 
180,000 


Calculating from these data, the cost of cables would 
work out at £292,000, against £880,000 for chains. In 
addition to the excess of strength of steel wire over any 
other section of the same material, its strength is also 
more uniform. The steel itself is severely tested in the 
operations it passes through in the process of manufac- 
turing the wire cable. A greater uniformity of stress is 
probably produced throughout the cross section of the 
cable than can be ensured in other structures consisting 
of a large number of component parts. From these facts 
it may be open to question whether a rather smaller 
factor of safety would not suffice for the cable compared 
with the chain pattern. Some few years ago the Govern- 
ment of the United States appointed a Board of Engineer 
Officers to inquire into the practical limits of the suspen- 
sion principle. In their investigations the cable system 
was adopted, the working stress for the cables per square 
inch was taken at 60,000 lb., equivalent to, say, 26] tons, 
which gave 3 as a factor of safety.* 

It is alleged, in favour of the chain system, that flat 
eyebars can be readily removed and replaced, and offer 
every facility for inspection, painting, and repair. The 
total section of the chain can be increased by the inser- 
tion of additional links, and thus be adapted to suit the 
variation of stress at different parts of the span, between 
the centre and the piers. The cable, it is claimed, mast 
be of a uniform section throughout its whole length. 
After making all allowance for the lower cost of struc- 
tural steel, it will scarcely compensate for the far greater 
quantity of metal, and proportional increase of the weight 
of the eyebar chain. A point that tells to the advantage 
of this type is that pin connections offer a better mode of 
connecting all the side-stiffening framework than cables 
do by means of friction. An improved pattern of cramps 
has been introduced to obviate this objection. It is 
difficult to state what is the ultimate tensile strength of 
steel wire. It is made with a strength of 300,000 lb. per 
square inch, but in small sizes from j;in. to }in. in 
diameter. Wire has been made to stand 350,000 Ib. per 
same unit, but we have not met with any application of 
it in structures of the class under notice. In wires of 
this extreme tenacity the tests usually demanded must 
be considerably reduced, particularly those relating to 
bending and elongation. In these examples the larger 
the size the greater becomes the difficulty in ensuring 
high tensile strength in combination with high elonga- 
tion and bending properties. Engineers differ a good 
deal with regard to the character or grade of steel, which 
is the best adapted for the purposes of suspension bridge 
construction. Some incline to the adoption of steel with 
high elongation and comparatively low tensile strength. 
Others, on the other hand, give the preference to metal 
possessing high tensile resistance with low elongation. 

It may be mentioned that some years ago the Nurem- 
berg Company, now the United Nuremberg and Gustavs- 
burg Works, patented a special arrangement of the cable 
which admits not only of laying each rope with precision 
and facility, but of also taking out and replacing each 
separate rope. The object of the application was to 
remove the chief allegation, already mentioned, that 
cables and cable anchorages could not be interfered with, 
while the bridge was open, without great difficulty and 
expense. A few points in connection with the difference 
between the new and older mode of construction are 
worth notice. The chief feature in the former is the 
complete separation of each rope of the cable when 
placed in position, although they are necessarily subse- 
quently connected. In this manner the ropes are more 
easily kept clear of rust and dirt than in the older 
arrangement, in which the cables are squeezed tightly 
together by the hoops or cramps. Besides, a greater 
bearing area is obtained upon each rope for distributing 
the stresses from the suspenders to the cable. In the 
older method, each rope was pressed externally at only 
one point. 





* Engineering News, March 12th, 1908. 
* Report of Board of Engineer Officers, Washington, 1894. 





It should be kept in view that there is no question 
raised respecting the engineering merits of the design for 
the new bridge now in course of erection, whether it be 
completed on the original or on the modified lines. 
Admitting that the extra weight will not be restricted 
solely to the supporting chains, but will affect the whole 
structure, including foundations, piers, towers, and 
anchorages, the matter becomes simply one of cost. It 
will also be conceded that cases frequently arise in 
which cost, the most important item in the whole work, 
must give way to other considerations. Assuming that 
extra cost is incurred by the alteration in the original 
construction of the bridge—although it is disputed—it 
does not necessarily follow that the authorities are not 
justified, under the circumstances, in giving their sanc- 
tion to it. It would be premature at present to conclude 
that the American authorities, who can command the 
services of engineers and experts skilled and expe- 
rienced more than others in the building of this par- 
ticular type of structure, are expending large sums of 
money without obtaining an adequate return for the 
outlay. The Manhattan or new East River Bridge has a 
span of 1600ft., exceeding by 5ft. that of its New York 
and Brooklyn neighbour over the same waterway. 








L.B. AND 8.0. RAILWAY IMPROVEMENTS, 
No. IV.* 

At a short distance from the double elevated crossings of 
the two main lines over Russell-street is situated Longhedge 
Junction. At this point the South-Hastern and Chatham 
and the West London Extension Railways are crossed by 
another bridge in a single span of 140ft. This structure is of 
the same type, nearly of the same dimensions and proportions, 
and closely resembles in numerous other details the example 


Fig bs 


described and illustrated in our last article. It would be 
therefore to no purpose to publish drawings, which would be 
almost recapitulatory of their predecessors. The Longhedge 
bridge is set on the skew, with an angle of 35 deg. for one 
abutment, and 45 deg. for the other, causing the lengths of 
the principal trusses over all to measure respectively 140ft. 
and 147ft. Sin. They are spaced 20ft. 6in. from centres, and 
carry a single straight track, which takes off at each end of 


Fig 2. 



































Plan at abutments. 


the bridge upon curves, one of 22 and the other of 24 chains 
radius. The platform of this bridge differs in some respects 
from that adopted in the former structure, in which rail 
bearers were employed, riveted in between the cross girders in 
the usual manner, and covered with steel floor plates gin. in thick- 
ness. In the present instance the bearers are replaced by a 
steel trough-shaped platform, built up of plates gin. thick, and 
fastened in each furrow by four rivets jin. in diameter, passing 
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Fig 3. 
Cross Girders 


through the plates and angle steels forming the upper flanges 
of the cross girders. Transverse sleepers 9ft. by Sin. by 6in. 
carry the permanent way, as shown in the half cross section 
and plan in Fig. 1. The remainder of the cross section, with 
the arched overhead open-web braced girder, is identical with 





* No, IIL, Tag Enoinesr, May 15th, 1903. 
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that adopted for the bridge over the London and South- 
Western line, and requires no further description. 

The plan at the abutments, Fig. 2, and the elevation, Fig. 3, 
show the manner in which the short cross girders, or those 
which rest at one end upon the main girders, and at the other 
upon the masonry, are arranged. As the acute quoin of the 
abutment B is cut off square with the longitudinal axis of the 
bridge, the bearings of the main girders are necessarily of 
different lengths, that of the girders A having a mean length 
of 8ft. Gin. and that of B of 5ft. The top of the abutment in 
the plan is 3ft. 3}in. in thickness square to the face. One 
end of the short cross girders, Fig. 3, is riveted to the main 
girder by a vertical plate 1ft. 4in. deep by jin. thick, and a 
pair of angle steels 44in. by 43in. by in. The otherend, which 
extends for 4ft. beyond the face line of the abutment, rests 
upon a steel bed-plate, 1ft. Sin. by 12in. by 4in., which is 
fixed to a chambered bedstone, 2ft. Gin. by 2ft. by 1ft. A 












































Fig 8. 
! 
2 
© 
omio 
jom o © 
omc ’ L wd 
Re 45*2*/1 32 Ibs a 
° : 
a Rail Level 
omo 
eo & 
° 
Onno 
} 
om.” ~: 
° 
ROE CORIO OR. CECE ° 
Pak :) 
P H 
y 
SY, 
C) 





coping of blue brick on edge, and a facing of the same 
material, complete the upper portion of the abutment. 

The main girders of the Longhedge Junction bridge were 
erected on the viaduct, close to their future site. The opera- 
tions for launching them were conducted upon nearly the 
same lines as those which had proved so successful in effect- 
ing the transit of the heavy trusses over the London and 
South-Western line. In the engraving, Fig. 4, is represented 
one of the main girders, propped up, on its portable trestle, 
ready for the passage. It differs from the older girder along- 
side of it, in having the upper boom curved, instead of 
parallel to thelower. An excellent illustration of the girder in 
actual progress is afforded by the engraving, Fig. 5. It will be 
seen that a portion of the truss projects beyond the supports, 
to which it is further secured by a pair of strong diagonal 
timber struts. This disposition not only helps to balance the 

rder while in motion, but enables it to be brought well 

ome to its bearings, before removing the trestle. The other 
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end of the girder is carried upon a small trolley, which ; 
advances along the upper level at the same rate that the | 


trestle does along the lower. 
hedge Junction bridge is given in the engraving, Fig.6. It 
shows the structure with the cross girders riveted up in posi- 
tion, ready for the steel trough flooring, which is piled up in 
loose sections along them. Details of the cross section appear 
in Fig. 2. The identity in type of the Longhedge and the 
bridge over the London and South-Western Railway is evident 
from the engraving, Fig. 4. In the background the latter, 
with its curved overhead arch bracing, shows up distinctly. 
The weight of each of the Longhedge main girders is about 
80 tons. The firm of Messrs. Andrew Handyside and 
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Cast iron bearing plates for fixed 
and loose ends. 


Co., Limited, are the contractors for both of these bridges. 


A very good view of the Long- | 


| be negotiated, and the necessity of securing a symetrically 





Fig. 7— QUEEN'S ROAD BRIDGE 


nearly 50ft. apart, as a maximum. Consequently they are 
not braced together, and do not form trestle supports, as in 
the other bridge. It was a matter of some nicety to place 
the piers, with respect to the numerous tracks below to 


uniform bearing for the ends of the main girders, It 
will be seen from the half cross section in Fig. 8 that 
the cross girders do not rest, as in other examples, upon 
the lower booms of the main girders. They are raised 15in. 
higher upon small knee-shaped brackets, built up of a ver- 
tical plate and a pair of angle steels. The cross girders are 
further secured to the principals by the riveted up stiffening 
diaphragms common to the plate type. A footpath of 2in. 
p'anking on each side is supported at one end by a channel 
steel 44in. by 2in., weighing 11} lb. to the foot, riveted to the 
vertical stiffening plate of the main girders. The other end 
is carried on timber balks Qin. by 6in., fastened to the steel 
gusset ballast guards. 

In girders of the moderate spans under notice pivoting 
articulations may be regarded as unnecessary, as they are 
rately used by English engineers. At the same time, they 
are common enough on the Continent for girders of consider- 
ably smaller dimensions. The arrangement adopted for both 
the fixed and loose ends of the main girders are shown in 
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plan and section in Fig. 9. They consist, in both instances, 
of cast iron bearing plates, of which that for the fixed end is 
rather the larger, fastened into the solid masonry by long 
lewis bolts 1fiv. in diameter. A steel plate is riveted to the 


| bottom plate at the end of the main girders, and the real 


As we approach Pouparts Junction, where the new widening | 


joins up with the existing lines of the company, there is 
another bridge over the West London Extension and South- 
Eastern and Chatham lines, which differs from the preceding 
examples. The whole structure, together with the viaduct 
approaches, is situated upon a curve of 24 chains, and consists 
of four spans, all of which are unequal. This disparity 
extends to each of the eight girders. Neglecting inches, the 
spans between centres of bearings of opposite girders are 
93ft., 92ft., 77ft., T6f., S9ft., 9Oft., 93ft., and 89ft. All the 
girders are of the ordinary plate type, with parallel flanges. 
They are 7ft. 4in. deep over all, with flanges 2ft. wide. 
bridge is carried upon cast iron columns, which are octagonal 
and not circular in section, as in the example over the 
London and South-Western Railway. So great is the skew 
that the opposite columns, if they can be so termed, are 


| commenced. 


The | 


point of difference is that in the one case the lewis bolts pass 
through the steel as well as through the lower cast iron bear- 
ing plate, fastening down the whole yoke. Inthe other the 
bolts pass outside the end of the girder, which is free to 
indulge in a slight see-saw movement, in obedience to the 
laws of expansion and contraction. The Horseley Company 
is the contractor for this heavy example of steel building. 
The smoke plates in Fig. 10 for the underside of the bridges, 
which cross dther lines, are fixed to the soffits by bolts. 

In a former article we published a description, accom- 
panied by working drawings, of the steel arched rib bridge 
over Queen’s-road, which may be regarded as an example of 
the general type of these structures along the course of the 
widening.* At that time the erection of the arches had not been 
In the engraving, Fig. 7, the ribs are shown in 
course of building up upon a temporary staging raised over 
the road. After leaving the four-span plate girder bridge, the 
new track descends by an easy gradient to join the parent 
lines, exactly opposite the Pouparts Junction signal-box. The 
whole of the widening works were constructed from the 





* Tae Esoinger, March 20th, 1903, 
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designs and under the superintendence of Mr. C. L. Morgan, 
M. Iust. C.E., engineer-in-chief to the London, Brighton, and 
South Coast Railway Company, through whose courtesy we 
have been enabled to place before our readers the informa- 
tion contained in our articles. Our thanks are also due to 
Mr. R. E. S. Cooper, A.M. Inst. C.E., resident engineer, and 
to the assistant engineer, Mr. Fyffe, for the accompanying 
engraving, and for many details and particulars connected 
with the undertaking. Mr. Henry Lovatt is the general 
contractor for the works, which are now practically com- 
pleted, and Mr. H. B. Marten is the agent in charge for the 
contractor, 








THEGREAT WESTERN’S ROYAL * RECORD” 
RUN. 


By Cuartes Rovus-Marren. 


In Tae Exoinerr of the 17th ult., page 62, I recorded, 
with necessary brevity, the main features of the remark- 
able run made by the Great Western with the Prince and 
Princess of Wales from London to Plymouth on the 14th 
ult., and I promised to append fuller details later. As 
the performance has no parallel in British or French 
experience, taking all its features into account, nor even in 
America, so far as my authentic information goes, the 
particulars of this British “ record” cannot fail to possess 
much interest forengineers. For it is not merely a single 
“record,” but a whole bundle and series of “ records.” 

For instance, we covered exactly 67} miles in the first 
hour, nearly the entire distance being on a slightly rising 
grade. In the second hour we again covered precisely 
the same distance, the 135} mile-post coinciding as 
exactly with the 120 minutes of the chronograph as did 
the 673 with the 60 minutes. This second hour’s run had 
the advantage of much more level road and generally slight 
downward grades—four miles, however, in two separate 
lengths at lin 100down. Against this advantage must be 
placed the disadvantage of a long slack to 15 miles an 
hour through the sharply-curved station at Bath, and a 
still longer one to 10 miles an hour around the very 
devious avoiding line by which the Temple Meads 
Station at Bristol is escaped. What this meant to the 
locomotive may be inferred from the facts that, whereas 
at our average rate of speed during those two hours we 
should have run the 6} miles from Bathampton to 
Saltford—past Bath—in 6 min., and the 7} miles from 
Bristol East—past Bristol—to Bourton in barely 6} min., 
our actual times were 6 min. 47 sec. and 8 min. 54 sec. 
respectively, owing to those service slacks, involv- 
ing a total delay of 3} min. In the third hour 
a smaller distance—viz, 643 miles—was covered, 
owing to (1) the ascent of the Wellington bank, 
some of which is as steep as 1 in $1 and 1 in 80, bringing 
down our speed to 50 miles an hour, and (2) the needful 
slowing to 15 miles an hour through St. David’s Station, 
Exeter, the latter costing us 1} min., which brings up the 
hindrance, up to that point,on account of necessary 
service-slacks, to just 4} min. carefully computed. 
Without taking that delay into consideration, we get an 
average rate of 66°7 miles an hour for the three hours, 
with a load of 130 tons behind the tender, an achieve- 
ment never before approached in this country. The 
time for the 206 miles from Paddington to Dawlish was 
5h. 5min. 32sec., giving an average of 65°6 miles an 
hour. Then came the slowing for tablet-exchanges on 
the still single line from Dawlish through the Parson’s 
Tunnels, the 2} miles taking 4 min. 43 sec., whereas the 
same distance immediately preceding Dawlish had been 
done in 2} minutes, so that a further hindrance of 
2} min. was caused, which brings up the total delay 
through service-slows to 6} min. 

Next, as to the timings from Paddington to the various 
stations of interest, which presented performances quite 
extraordinary in their character. It will, perhaps, be 
convenient to avoid excess of tabular matter, and I will 
therefore simply record the times occupied in travelling 
from London to the various points named, which were 
as follow :—Slough, 18} miles, 18 min. 32 sec. ; Reading, 
36 miles, 33 min. 26 sec.; Didcot, 53 miles, 47 min. 
33 sec. ; Swindon, 77} miles, 68 min. 1 sec. ; Chippenham, 
94 miles, 1 h. 21 min. 10 sec.; Bath, i107 miles, 
1h. 32min. 2sec.; Bristol (abreast of Temple Meads 
Station), 118} miles, 1h. 44 min. 24 sec.; Yatton, 130 
miles, 1h. 55 min. 45 sec.; Highbridge, 145 miles, 
2h. 7min. 36 sec.; Taunton, 163 miles, 2h. 22 min. 
89 sec.; Whiteball Summit, 174 miles, 2 h. 34 min. 
27 sec.; Exeter, 193} miles, 2 h. 52 min. 34 sec. ; Dawlish, 
206 miles, 3h. 5 min. 32 sec.; Newton Abbot, 214 miles, 
3h. limin. 51sec.; Plymouth (North-road), 2453 miles, 
3h. 53 min. 35 sec. 

From these data it will be seen that the splendid 
average of 67°3 miles an hour was maintained from 
London to Exeter, while the subsequent severe climbs 
up grades of 1 in 47 and 1 in 43, &c. &c., the slowings 
over single track on the South Devon line, only lowered 
the complete start-to-stop average from Paddington to 
Plymouth to 63°4 miles an hour. Nothing like this has 
ever before been authentically done in Britain or France. 
As regards America, I prefer to make no assertion, and 
to express no opinion. I can only say that no adequately 
authenticated account of a performance equally fine in 
all respects has, so far, come under my notice. I am, of 
course, aware that the average speed maintained has 
been considerably exceeded on runs of 554 and 58 miles 
respectively between Philadelphia and Atlantic City by 
the rival companies which compete for that traffic. It 
has also been slightly exceeded on the Northern of 
France line, but for a distance of much shorter length. 
Taking the performance as one of high and uniform 
speed on a run of exceptional iength, I am not aware of 
any previous achievement that will at all compare with 
the one under notice. The oft-quoted record run of the 
London and North-Western from Crewe to Carlisle— 
141 miles— which averaged 67:2 miles an hour, according 
to the North-Western time, 66°9 according to the Cale- 
dorian booked arrival at Carlisle, was made with a load 
of only 70 tons behind the tender, little more than half 





that hauled on the Great Western record run, and the 
travelling time for the same distance from London was 
seven minutes longer on the North-Western than on the 
Great Western. I am not now instituting any com- 
parison between the relative merits and locomotive work 
of the two lines. The classes of engines employed 
differ so materially that no such comparison, even were 
it not invidious, can advantageously be instituted. So I 
content myself with simply noting the difference between 
the two records from an independent view-point. 

Coming now to a more analytical review of the loco- 
motive work performed, I may direct attention to the 
exceedingly fine running both uphill and on the level. 
The Great Western Railway from London to Swindon is 
on an almost continuous slight rise; there are, it is true, 
short lengths of very faint descent, ¢.g., an almost imper- 
ceptible fall between Hayes and Slough, and about three 
miles of 1 in 1320 down approaching Reading, also a 
brief level stretch near Goring, where the first water 
troughs are laid; but for practical purposes it would be 
fairly accurate to say that the Great Western rises almost 
continuously from London to Swindon, at which latter 
point it has attained an elevation of about 800ft. above 
the Paddington starting point. Orly a few years ugo it 
was authoritatively, not to say dogmatically, asserted that 
‘no train ever exceeded a speed of 60 miles an hour except 
on falling gradients.” Even at that period the statement 
was demonstrably inaccurate, and now it has long ceased 
to be even approximately true. Mr. Churchward’s engine, 
City of Bath, covered those 77} miles from Paddington 
to Swindon, and ascended those 3800ft. or so of vertical 
elevation, in 68 min. 1 sec., thus averaging just under 
68 miles an hour from the dead start; and, although a 
portion of the distance is on an up grade of 1 in 660, 
covered the 24} miles of steady climb from Didcot to 
Swindon in 20 min. 28 sec. After passing round the 
Bristol avoiding line dead slow, and resuming on the 
main line near Bedminster at barely 20 miles an hour, an 
ascent of 1 in 202 for some distance near Bourton had to 
be climbed. Up this rise the speed steadily increased, 
until at the top it had reached 65 miles an hour, and was 
still improving. Thirdly, came the heaviest ascent of all 
that occurs in the first 215 miles, namely,’the Wellington 
bank, which is practically nine miles in length, including 
a considerable distance at 1 in 150, one mile at 1 in 126, 
1} mile at 1 in 90, and about the same length at 1 in 81, 
and even at 1 in 80. Here the speed, of course, went down 
steadily, until what might be termed the normal rate of 
the locomotive on that grade was reached ; this proved to 
be exactly 50 miles an hour, which, when the speed had 
once fallen to that point, was steadily maintained right 
up the 1 in 90,1 in 81, and 1 in 80, to the Whiteball 
summit. The final 20 miles to Plymouth, however, 
offered still more formidable obstructions to high velocity. 
First, after passing Newton Abbot, the engine had to face 
adverse grades successively of 1 in 57,1 in 64, 1 in 47, 
and 1 in 43,to the Daintou summit. The last brought 
down our speed to 32 miles an hour, but at that 
point it was persistently sustained. Next, from 
Totnes, there is a less steep but longer rise to 
the Rattrey summit. The bank extends for five 
miles, the principal grades being 1 in 64, 1 in 48, 
1 in 51, 1 in 90, and 1 in 63. Here, again, the 
engine gave a good account of itself, maintaining a 
minimum of 36 miles an hcur up the 1 in 48 and 1 in 51, 
and 40°2 miles an hour up the 1 in 90. This was distinctly 
good hill-climbing. 

Dealing next with the running over those portions of 
the route which are either on a dead level or practically 
so, I may mention some exceedingly striking instances of 
fast work. Most of the length between Slough and 
Twyford is on a rising grade at lin 1320. Here a rate of 
72 to 74°2 miles an hour was evenly kept up. On the 
short bit of 1 in 1320 down just before Reading, the rate 
increased to 76°3; up 1 at 1508, approaching Didcot, the 
speed increased to 77°1 miles an hour; up 1 in 754, after 
Didcot, the lowest speed was 75, and up the subsequent 
pieces of 1 in 660, it did not go below 73°6. The 11} 
miles between Bath and Bristol are almost dead level. 
At one point, where the down grade is 1 in 1320, the 
speed rose to 76°3. But it was on the long flat stretch 
between Nailsea and Durston, where the course is 
absolutely dead level for more than 20 miles, that 
it became possible to test definitely what Mr. Church- 
ward's engine could do on the absolute level. At Yatton 
we were doing exactly 80 miles an hour. This had 
increased to 81°8 before Puxton was passed, then con- 
tinuing still on the dead level, we attained 83-7, the 
highest velocity I have ever registered on an absolutely 
level road. Thenceforward our speed kept at about 80, 
until an undulating course was once more reached near 
Durston. 

Thirdly, it becomes interesting to note the chief down- 
hill speeds; but here I must observe that no attempt 
was made to score a “record’’ maximum. I am able to 
state, without hesitation, that afar higher speed could 
have been run down each of the principal descents had 
this been desired. But on these portions of the road the 
driver, Burden, and the inspector, Mr. Greenway, “ kept 
a hand” carefully on the engine. It is true that some 
high figures were reached, but not nearly so high as I 
have occasionally recorded in the ordinary couse of 
running. There were several reasons for this abstention 
from extreme rates. In the first place, the most favour- 
able points for the best speeds occurred when the Royal 
passengers were at luncheon. In the next place, while 
it was desired by the superintendent of the line to make 
an exceptionally fine and, if possible, “record” run, Mr. 
Allen was anxious that this should be accomplished with- 
out resorting to any extreme “rushing” on the falling 
gradients. It is true that for a single mile at the foot of 
the Wootton Bassett incline, a speed of 87°4 miles an 
hour was attained, two successive half-miles being 
covered in 20°6 sec. each, and the whole mile in 41:2 sec. 
But this was the only occasion on which the speed 
reached or exceeded 84 miles an hour. On the 
very tempting length of 20 miles, nearly all down- 





hill, from Whiteball summit to Exeter, our rate 
was kept almost invariably at 70 or a little less, and 
down the excessively steep slopes after Newton Abbot it 
was never allowed to exceed 60 miles an hour, excepting 
at the extreme foot of the Hemerdon bank, preparatory 
to “rushing” the up grade of 1 in 80 which approaches 
Mutley. The maximum of 87:4 may seem high, and, 
indeed, is so. Such arate may not perhaps be attained 
every day; yet it is not uncommonly reached, and even 
exceeded, on certain down-hill portions of the Great 
Western line where the road is so good and straight that 
any velocity which a locomotive can possibly attain is as 
safe as any less speed would be; while the running at 
those relatively extreme speeds I have invariably found 
to be greatly steadier than at such moderate rates as 50 
to 55 miles an hour. I may have something to say ere 
long as to my recent experiences in respect of maximum 
speeds, 

To make these observations complete, it may be well to 
repeat that the engine employed was No. 3483, City of 
Bath, one of Mr. Churchward’s design, having 6ft. sin. 
four-coupled wheels, leading four-wheel bogie, inside 
cylinders 18 by 26, outside bearings and cranks, extended 
wagon-top boiler, and Belpaire fire-box, giving 181s 
square feet of heating surface, and 180 1b. steam pressure. 
The train consisted of five bogie corridor coaches, all 
eight-wheeled, the total weight behind the tender, 
including passengers, staff, luggage, and stores, being 
approximately 130 tons. Water was picked up at speed 
three times during the journey—namely, near Goring, 
Bristol, and Taunton respectively. The weather was fine 
and calm throughout, and the rails dry. I desire to 
acknowledge the great courtesy and assistance which I 
received throughout from Mr. T. I. Allen, the superin- 
tendent of the line, and his assistant, Mr. J. Vaughan 
Williams. 

In my brief notes published on the 17th ult,, owing to 
the hurry with which they were necessarily written and 
despatched on my arrival at Falmouth, one or two 
clerical errors crept in. The correct figures are those in 
the present article. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue space at our disposal will not permit of anything 
like a detailed dercription of the various works visited by 
the members, but afew notes thereon will doubtless be of 
interest to our readers. Our attention was specially 
directed to the use of electrical transmission of power and 
its substitution for mechanical transmission. 

We visited the group of works in Jack-lane, Hunslet, 
and found that Messrs. Hudswell, Clarke and Co.'s 
premises had been largely extended within recent years. 
This firm was established in the year 1860, and occupies 
itself with the building of locomotives, usually of the ty pe 
employed by contractors and by colliery owners, but also 
frequently of larger size. The locomotive which has been 
drawing his Majesty's train in Ireland upon the occasion 
of his recent visit was built by this firm, who employ from 
400 to 500 men. The shops were originally driven en- 
tirely by belting from several independent steam engines, 
but some years ago this method was given up, and a very 
suitable generating plant was installed, consisting of a fine 
compound steam engine by Messrs. J.and H. McLarer, 
of Leeds, their next-door neighbours, driving direct a 
continuous-current dynamo, developing current at 250 
volts. This is distributed by means of insulated cables, 
carried overhead until the main shops are reached, and 
thence upon insulators in the shops. An electric motor 
has been provided for the driving of each of the lines of 
shafting, and the machines are driven, as before, by 
belting from the shafting. All the motors were built by 
the Thomson-Houston Company, and have given great 
satisfaction. The lighting is also carried out by electri- 
city. We were unable to obtain precise data as to the 
cost of production of the energy per kilowatt-hour, but 
were assured that it was below 1d. 

Crossing over the road, we next visited the shops of the 
Hunslet Engine Company, where we were received by 
Mr. James Campbell and his son, and found that a large 
new boiler shop was in course of erection. The shafting 
in all the shops is driven by electric motors, built by the 
Electrical Construction Company, of Wolverhampton, 
and the supply is of the two-phase alternating type, at 
200 volts, and with a frequency of 50 periods per second, 
obtained from the public supply mains of the Leeds City 
Corporation. The charge for power is 14d. per Board of 
Trade unit. : 

The motors seem to give great satisfaction, and the 
starting switches are of the special type made by the 
Electrical Construction Company for two-phase work. 
There are three positions of the switch handle, the centre 
position being “ off,” the lower one the “starting” posi- 
tion, and the upper one the “running” position. Elec- 
tric lighting is not in use, the shops being furnished 
throughout with lamps supplied by the Kitson Light 
Company, of Coventry, which, we understand, are much 
liked. In the offices electric lighting has been 
adopted, with current taken from the public mains. 
Electric hand drills were in use, supplied by H. V. 
Kramer, of Manchester. These were also using the two- 
phase supply. 

At Messrs. J. and H. McLaren’s works we found the 
shops driven by a locomotive boiler and under-type 
engine, with belt transmission ; but for an outlying shop 
a dynamo was belted from the main shaft, and supplied 
current at 220 volts direct toa motor. The main engine 
drives direct on to the centre of the mainline of shafting, 
and the proprietors consider this method affords the best 
economy. ; 

It would be of considerable interest to have the precise 
figures of cost per.kilowatt-hour for each of these three 
installations, which are characteristic, and it would ge far 
to settle a number of questions if the figures could be 
obtained with great care. 
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A large party of the members visited the works of 
Messrs. Joshua Buckton and Co., of Meadow-road, Leeds. 
This is the firm in which the President is the principal 
partner. 3 ae 

Self-acting machine tools have been the speciality 
of these works since they were founded by the late 
Mr. Josbua Buckton in 1842. The firm has turned out 
considerably more than 10,000 machine tools, varying in 
weight from 5 cwt. to 120 tons, and composed of indi- 
vidual pieces up to 30 tons weight, cast in their own 
foundry. The-heavier tools are such as armour-plate 
finishing machines, large lathes, shearing machines for 
hot steel blooms and cold steel plate, plate shears, and 
billet shears, and the lighter tools are such as medium- 
sized lathes, drilling, boring machines, kc. A speciality 
of the firm is a planing machine, with double-cutting tool 
boxes, and with power feed and traverse to the tool 
boxes. 

Amongst the machines finished or in progress which 


were open to the inspection of the members the following | 


represent recent developments :— 

Double-cutting table planing machine, ft. by 8ft. by 
24ft., with power feed and tool box traversing motion ; 
standard 12in. lathe for high-speed cutting; two-spindle 
radial drill; locomotive crank-axle profile slotting 


machine; four-spindle rail drilling machine; vertical | 
and horizontal planer, with fixed table and moving | 


upright; chain and anchor testing plant; 300 ton 
universal testing machine; vertical testing machines ; 
and 4}in. square cold billet shears. 


The City Electric Lighting and Power Station also | 
attracted great attention, the most important feature | 


being the pair of engines, one built by Messrs. Belliss and 
Co. and the other by Messrs. J.and H. McLaren. The 
latter engine has just been taken over; the former has 
not yet concluded its tests. 

The station is situated in Whitehall-road, and has been 
enlarged from time to time. In 1891 a Provisional Order 
was granted to the Yorkshire House-to-House Electricity 


| charge pipes, oil filters, &c., were supplied by Messrs. 
| John Spencer, of Wednesbury. The steam pipes are 
| lap-welded steel, with flanges welded on. The exhaust 
pipes are wrought iron, riveted, and the remainder of 
the pipes are cast iron. There is a 30-ton overhead 
| travelling crane, supplied by Messrs. J. Booth and 
| Brothers, of Rodley. This crane is fitted with a two- 
phase motor. 

| The switchboard was made by Messrs. Ferranti, and 
| consists of six sets of their two-phase oil brake switches 
| on the dynamo board, with necessary bus bars, synchron- 
ising apparatus, &c. The cable cellar running under the 
floor of the switch-room is so arranged that the cables 
leaving the board are carried down direct on to shelves 
supported on brackets carried on iron pillars, and the 
cables then pass away into the cable subway, which runs 
as far as Queen-street. The subway is capable of holding 
200 cables. 

The boiler-house is arranged to hold twenty-four 
water-tube boilers, with 4300 square feet of heating 
surface each. At present there are installed eight Bab- 
cock and Wilcox water-tube boilers fitted with super- 
heaters and purifiers. The tubes are arranged in 
seventeen sections, with twelve solid-drawn steel tubes 
to each section. The boilers, fitted with Meldrum’s 
coking stoker and forced draught, are arranged with 
twelve on either side of the boiler-house. Immediately 
| above is the coal store, from which the coal gravitates, 
by means of inclined shoots, into the mechanical stokers. 
| A Green’s economicer, consisting of 960 tubes, is placed 
over the boilers between the coal store and the western 
wall of the engine-house. Provision is also made for 
three other economisers. 

The pump-house is situated at the south end of the 
boiler-house, and is fitted with two feed tanks, and is 
capable of holding seven Weir pumps. At present there 
are provided two pumps with a capacity of 4000 gallons 
per hour each, and one with a capacity of 8000 gallons 
per hour. There are also installed two Worthington 










































































- 
-% 
° 
La) 
- 
> 
Standard Undcreut 

Air Coal-Cutter. 

To hole 5 feet. 

& (Diamond Co.) 
° 
a 





DIAMOND COAL-CUTTING MACHINE 


Company, and in 1893 the supply of electricity to the 
public was commenced. The undertaking was, however, 
transferred in December, 1898, to the Leeds Corporation, 
who found it necessary to make a large extension of the 
works to provide for future increase. The works com- 
a an area of 290ft. by 181ft., and consist of engine- 

ouse, switch-room, cable cellar, boiler-house, stores, and 
workshops. 

The engine-house is 220ft. in length by 65ft. in width, 
and 33ft. in height from floor line to crane rail. The 


pumps, one with a capacity of 12,500 gallons per hour 

and the other with 25,000 gallons. The coal conveying 
| plant is supplied by the New Conveyor Co., and will deal 
| with 40 tons of coal per hour. 
| The capacity of the generating plant is 8740 kilowatts, 
| and the number of 35-watt lamps—or their equivalent— 
| connected to the mains is over 200,000. The price of 
| current for lighting purposes is 4d. per unit, less 5 per 
| cent. discount, and for power is 1}d. to 2d. per unit, less 
| 5 per cent. 


plant consists of one McLaren engine and one Belliss| The engineering and electrical work was arranged by 


engine, both coupled to alternators made by the Electric | 
Construction Company. The capacity of the dynamos | 
is 1500 kilowatts each. The engines are of 2400 horse- | 

wer, and are of the triple-expansion enclosed type, 
with forced lubrication. The dimensions of the engines | 
are as follows :— 


Mr. Harold Dickinson, M.I. Mech. E., the Corporation’s 
engineer. 

Many members went to Altofts, near Normanton, on 
Thursday, to visit the collieries of Messrs. Pope and 
Pearson, and were received by Mr. Garforth, who gave 
them a most interesting account of the special tests 


McLaren engine. Belliss engine. | which he has recently made concerning the use of 


Inches. Inches, | el inal vil Pity * Th f 
Hist meemete cides. daases. .. Sk... SS electrical plant in fiery mines. ese tests are of a 
= tr ig = ae wes ‘ * at cad iG. 24 | unique character, and a very full and detailed account 
Low-pressure 2 2 | a, | appeared in the Colliery Guardian of May Ist, 1903. 
Stroke ; At a eee |The tests were undertaken to illustrate Mr. Garforth’s 


The speed of both engines is 200 revolutions per | 
minute. The valves of the McLaren engine are Trick- | 
ported slide valves, balanced horizontally and vertically, | 
and the governor is of Messrs. McLaren’s automatic 
expansion type. The Belliss engine has piston valves, 
and the governor is of the throttle type. 

The dynamos are made to supply two-phase energy at 
fifty periods per second, and generate 2000 volts on each | 
phase. The alternator shaft is bolted up direct to the | 
engine coupling, and runs, therefore, at 200 revolutions 
per minute. The diameter over the field magnets is | 
13ft. 6in., and the weight of the magnets and wheel shaft | 
is 28 tons. The exciter for each machine is mounted on | 
the alternator shaft, and is of 8 kilowatts capacity. 

In the cellar below the engines are placed two surface- 
condensing plants, made by Messrs. Cole, Marchent and 
Morley, of Bradford, one condenser for each engine, in 
connection with which are two centrifugal pumps made 
by Messrs. Belliss and Morcom, of Birmingham. The 
condensers have each 3400 square feet of surface, and 
the number of tubes in each is 2245, of 3in. internal 
bore, and 7ft. 9in. in length. 

The steam, feed, exhaust, suction, and air pump dis- 


evidence, given on April 29th, 1903, before the Depart- 
mental Committee appointed by the Home-office to 
inquire into the use of electricity in mines. The gist of 


| the matter is that Mr. Garforth considers that a dynamo 


or motor used in a fiery mine should be treated just as 
the light in the improved form of Davy lamp is treated, 
that is to say, the commutator should be surrounded by 


|an envelope which, while permitting good ventilation, 


and therefore rendering small explosions inside the com- 
mutator case possible, would preclude the possibility of 


| explosions being caused outside the case. This danger 


would be obviated by providing metallic surfaces of such 
a nature, and of such special form, as should cool down 


| the heated gases discharged from the case and reduce 


their temperature to such an extent that combustion 


| outside the case would be impossible. Experiments were 


shown to the members which proved that Mr. Garforth 
was upon the right track to effect this result. 

Some of the party descended into the workings, 500 
yards below the surface, and saw a disc type of cutter 
ran by compressed air, and made by the Diamond 
Coal Cutter Co., of Wakefield, at work undercutting a 
seam of coal about #ft. 3in. thick, on the long-wall system 





of working. The great bulk of the coal raised in these 
pits is won by machines of this type, instead of by the 
old hand-pick method. 

The following notes will give a good general idea of the 
extent of the collieries. 

The collieries have been working for the past fifty-two 
years, and at the present time the output of coal is about 
8000 tons per day. Last year 553,000 tons of coal were 
raised, of which 421,000 tons were got by coal-cutting 
machines. There are three shafts at present winding 
coal, with other shafts for ventilation and pumping. 

The Silkstone coal—4ft. thick—is raised from a depth 
of 336 yards by means of a pair of horizontal winding 
engines, 32in. diameter by 6in. stroke, made by ‘Messrs. 
R. Daglish and Co., St. Helens, with automatic cut-off 
valves. The drum is 16ft. diameter, and the rope plough 
steel 43in. in circumference. The wrought iron head 
gear is 100ft. high, and was made by Messrs. Goddard 
and Massey, of Nottingham. Eight tubs of coal are 
raised at each lift, the weight of coal being about 
8 tons 10cwt., and the deadweight of loaded cage and 
rope is 10} tons. About 1300 tons of coal are raised per 
single shift. 

Power is supplied by four Lancashire boilers, 9ft. 
diameter end 30ft. long, working at a pressure of 120]b. 
per square inch, made by Messrs. Spurr and Inman, of 
Wakefield. The heapstead is built of steel girders, 12in. 
by 6in. The screening plant produces eleven qualities of 
coal, and the tipplers were made by Messrs. M. Coulson 
and Co., of Spennymoor, Durham. 

The Silkstone plant also contains the following engines : 
—A screen engine, 16in. diameter by 3ft. stroke, made by 
Messrs. Marshall, Sons and Co., of Gainsborough. A pair 
of compound condensing air-compressing engines, on the 
two-stage principle, by Messrs. Walker Brothers, of 
Wigan. Thehigh-pressure steam cylinder is 20in. diameter, 
and the low-pressure cylinder 36in. ; the high-pressure 
air cylinder is 22in. diameter, and the low-pressure 34in., 
by 4ft. stroke. A pair of 16in. self-contained engines, by 
Messrs. Wood and Gee, of Wigan, were used for sinking 
the 16ft. pit, 336 yards deep, and were subsequently con- 
verted to drive a strap rope, which works an endless 
chain, to convey the full and empty tubs to the pit 
bottom. The working places in-bye are about three 
miles from the shaft, and the haulage is on the endless 
chain system, driven by compressed air. 

The diamond coal, 3}ft. thick, is raised from a depth of 
500 yards by a pair of vertical higl -pressure engines, 40in. 
diameter by 6ft. stroke, made by Messrs. Bradley and 
Craven, of Wakefield, fitted with Daglish’s automatic 
cut-off. The weight of coal lifted each wind is about 
3 tons 5 ewt., the deadweight of loaded cage and rope 
being 10 tons 15 cwt., and the rope is 44in. circumference, 
made of plough steel. The output per single shift is 
over 1000 tons. The screening and banking plants are 
undergoing alteration, and, when finished, will be similar 
to those described at the Silkstone shaft. The Diamond 
plant also contains nine Lancashire boilers, working at 
70lb. pressure, made by Messrs. Spurr and Inman, of 
Wakefield, and Messrs. Davy Brothers, of Sheffield. The 
ventilating Schiele fan is 15ft. diameter, and is capable of 
producing about 200,000 cubic feet of air per minute with 
a Gin. water gauge; it is driven by a high-pressure engine 
32in. by 3ft. duplicated. 

The West Riding pit is 80 yards deep, from which the 
Haigh Moor seam, 135 yards deep and 4ft. thick, is drawn, 
the coal face being distant about three miles underground. 
There are eight Lancashire boilers, made by Messrs. 
Daniel Adamson, Thomas Beeley, and Spurr and Inn:an. 
Besides the above, the following plant may be seen :—A 
washer capable of washing aud separating 600 to 700 
tons of coal per day into four different sizes, made by 
Herr F. Baum, Herne, Westphalia; bee-hive coke ovens ; 
two pairs of air-compressors by Messrs. Walker Brothers, 
of Wigan, for supplying Diamond coal-cutting machines ; 
and an air-compressor by Messrs. Ingersoll and Sergeant, 
London. 

The electric lighting plant was made by Messrs. 
Greenwood and Batley, Leeds, supplying 1100 lamps of 
16-candle power to underground and surface works, and 
consists of three dynamos driven by two Marshall 
engines. A Ledward condenser receives the exhaust 
steam from ten cylinders. There are also smiths’ and 
fitting shops, wagon shop and saw shed. Four locomotives 
made by Hunslet Engine Company, Leeds, and a steam 
navvy made by Messrs. Whitaker Brothers, Horsforth, 
is used for filling up stacked coal. ; 

At the Fox Lane pit (one mile distant), a Capell fan, 
driven by a 26in. by 4ft. high-pressure engine, by Messrs. 
Bradley and Craven, Wakefield, is capable of producing 
250,000 cubic feet of air per minute with a 6in. water 
gauge. There are alsoa pair of winding engines, six Lan- 
cashire boilers made by Messrs. Spurrand Inman, of Wake- 
field; a polyphase electric power plant of 550 volts, made 
by the General Electric Company, Manchester, to supply 
coal-cutting machines, and two Diamond electric coal- 
cutting machines under-cutting 7ft. 

Two Diamond coal-cutting machines, one driven by 
compressed air, and one by electric continuous current, 
with a 54ft. undercut, were on view on the surface, which 
we illustrate herewith. 

Among other works visited was the Leeds Steel 
Works of Messrs. Walter Scott, at Hunslet. These 
works comprise a blast-furnace plant, a basic Bessemer 
steel department, rolling mills, girder constructional and 
tram rail finishing yards. There is also a basic slag 
artificial manure plant. The works occupy an area of 
25 acres. There are three blast furnaces of equal 
size, measuring 65ft. in height, with a diameter of 18ft., 
inside the fire-brick lining at the bosh. There are eight 
tuyeres to each furnace. The ores used are obtained 
chiefly from Lincolnshire and Northampton. The coke 
employed is partly Durham and partly Yorkshire, and the 
total quantity consumed per week is more than 2000 tons. 
The limestone is the ordinary blue mountain limestone 
from Ribblesiale.. The total quantity of materials de¢1 
with per week is about 9000 tons. There are eight 
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Cowper stoves, 75ft. high and 28ft. in diameter, the blast 
being heated in these to 1350 deg. Fah. There are three 
vertical blowing engines, with air cylinders 100in. in 
diameter. The air pressure maintained is about 6 lb. 
per square inch. The make of the three furnaces 
averages 2200 tons per week, the record being 2396 tons. 
The slag is run into iron tubs, and, when cool, is broken 
in machines, and screened to various sizes suitable for 
road metal and concreting purposes. About one-half of 
the blast furnace slag produced is utilised in this way. 
The Bessemer steel plant consists of two converters, 
each of a capacity of 7 tons at a cast, and two ofa 
capacity of 10 tons ata cast. There are two casting pits 
provided with hydraulic cranes. There are three 
cupolas, each 8ft. in diameter by 36ft. high. They are 
capable of melting 150 tons in twelve hours. A receiver 
of 120 tons capacity has been installed, and provided 
with hydraulically-worked filling arrangements, by which 
it is possible to empty a 12-ton ladle in half a minute. 
The blast for the Bessemer process is supplied by a 
horizontal engine, made by Fowler’s, of Leeds, the air 
cylinders being 4ft. 6in. in diameter. The converters and 
cranes are worked by hydraulic power, there being two 
accumulators weighted to 6201b. on the square inch. 
The rolling mill is a 32in. mill, and consists of three 
sets of standards placed in line across the mill. The 
cogging rolls are driven by a pair of Galloway’s engines, 
with cylinders 37in. in diameter and 4ft. 6in. stroke. The 


roughing and finishing rolls are driven by a pair of | 


engines made by Davy Bros. The cylinders are 5lin. 
diameter by 5ft. stroke. There are nineteen Lancashire 
boilers, working at 100 lb. pressure, to provide steam for 
the Bessemer and rolling-mill engines. The changing of 
the rolls is done by overhead electric travelling cranes. 


The joists rolled vary from 1é6in. by 6in. weighing 62 |b. 
per foot, to 4in. by 1fin. weighing 7} lb. per foot. Sixty- 
three different sections of joists and channels rolled, and 
forty-four different tram-rail sections are rolled. We 
may mention that the Leeds Steel Works claim to be the 
largest makers of girder tram-rails in Great Britain. 

The arrangements for testing steel supplied to cus- 
tomers are complete, and tensile tests are made in a 
Buckton’s 100-ton testing machine. Electricity is largely 
used for power purposes. In a generating station are 


two dynamos of 100 horse-power each, driven by Robey 


engines, and also a 300 horse-power Fowler generator, 
coupled direct to a vertical compound steam engine by 
the same makers. We give an illustration of this 
plant above. Itis of 220 kilowatts capacity, with an 
output of 1000 ampéres at 220 volts; the engine is com- 
pound, with high-pressure cylinder 18in. diameter, and 
low-pressure cylinder 32in. diameter by 24in. stroke. 
The high-pressure cylinder is fitted with a piston valve 


| controlled by a Robinson patent shaft governor; the 


low-pressure cylinder has a relieved slide valve; the fly- 
wheel to which the dynamo is coupled is 10ft. diameter 
and weighs 10 tons, the speed being 125 revolutions per 
minute. The dynamo is multipolar, there being eight 
magnets and compound wound. The armature is of the 


| slot-drum barrel-wound type. 


There are upwards of fifty motors, ranging from 14 to 
50 horse-power, supplied by Greenwood and Batley. 
Arrangements are now being made to fix fifty more 
motors to replace small engines, so satisfied are the 
proprietors of the works that efficiency and economy lies | 
in this direction. New repair shops, 250ft. by 38ft. have | 
been erected. The works, we may add, employs 1350 
men. 
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COMPOUND SURFACE CONDENSING 
MARINE ENGINE. 


WE illustrate, on page 161, a compound surface condensing 
marine engine recently made by Mr. A. G. Mumford, Culver- 
street Engineering Works, Colchester, to the order of Messrs. 
W. A. McArthur, Limited, of London and Sydney ; for the 
Balmain New Ferry Company, of Sydney, N.S.W. 

The cylinders are 14in. and 28in. diameter by 18in. stroke, 
carried on cast iron standards which carry the guides at the 
back, and on two polished steel columns with flanged ends in 
the front. The indicated horse-power is 220, with a working 
pressure of 120 lb. per square inch. The high-pressure 
cylinder is fitted with a piston valve, the low with a balanced 
slide valve, the reversing motion being worked from the deck, 
where the engineer will also have under his control the 
throttle valve, starting cock, &s. The shafting runs both 
fore and aft, with an adjustable thrust-block at either end of 
the bed-plate; a gun-metal propeller 5ft. Sin. diameter, 
10ft. 9in. pitch, with four removable blades, being carried at 
each end of the vessel. The stern tubes are of gun-metal, 
and the tailshafts are cased with gun-metal. 

The air pump, one of Edward’s patent, is driven from the 
high-pressure crosshead ; two feed, and two bilge pumps, all 
of gun-metal, being driven by the same levers. The condenger 
is placed athwartship, the cooling surface being 450 square 
feet, and the tubes have screwed ferrules and cotton packing 
at both ends. An independent ‘ Duplex’’ pump, with Tin. 
diameter steam, and Sin. diameter water cylinders, and a 


| stroke of Tin., supplies the circulating water; it exhausts 
| into the main condenser or overboard. 


A powerful worm and wheel turning gear is provided, 


| which is very readily thrown out of gear when necessary. 


Large wearing surfaces are provided throughout, and all the 
larger brasses are fitted with white metal. Special pains have 
been taken with the lubricating arrangements ; ample water 


, service is fitted, and the engine-room outfit is very complete, 
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The engine, which has been designed and built to the Board 
of Trade requirements throughout, is a very strong, service- 


be generated in two horizontal through tube boilers, each 
18ft. long by 6ft. 3in. diameter, inside measurements, with 
corrugated furnaces, having a grate surface of 20 square feet 
each, the tube area being 942 square feet ; constructed under 
Board of Trade rules, and inspection for a working pressure 
of 1201lb. One of Mumford's ‘‘ Duplex’’ pumps, din. and 
3in. diameter, by 5in. stroke, is supplied as a donkey feed 
pump, with exhaust into main condenser when feasible; an 
inspirator and bilge ejector are also carried. Our illustration 
shows clearly the general appearance of the engine, which is 
compact and well finished throughout. 








ELECTRICALLY-DRIVEN GANTRY CRANE. 


Tue drawings on page 154, and the engraving herewith, show 
one of the widest span electrically-driven travelling cranes 
erected in this country. It has been designed and constructed 
by Messrs. C. and A. Musker, Limited, of Liverpool, for a firm 
of timber merchants at Bootle. The spanis 125ft., and the 
crane travels ths whole length of a yard about 600ft. long. 

The hoisting, cross traverse, and longitudinal traverse are 
effected by separate motors, the connections for which are 
shown by Fig. 5. The hoisting speed with full load-of 5 tons 
i3 14ft. per minute, the cross traverse 100ft. per minute, and 
the longitudinal traverse 50ft. per minute. 
series wound, and of the totally enclosed type, specially 
designed for crane service. Each motor is provided with its 
own fuse. 

The mains from the Corporation supply are taken to a box 





at one end of the yard, which contains the meters, fuses, and | 
a double-pole switch. The mains from the latter are carried | 
underground to the end pole, and sweated into terminals | 
The current is taken from the latter by | and the electrical connections. 


on the trolley wire. 
suitable hook collectors, and is conveyed to the three con- 
trollers. These are of the tramway rheostat type. 
nection will be readily understood from Fig. 5. 


The motors are | 


The con- | the drawings. 
The trolley | end bracing, which is shown by Fig. 2. 


} . , sy 
ioe / \ 
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wire and crane are protected against injury from lightning by 
Figs. land 2 
able job, of excellent workmanship and finish. Steam will show the general arrangement; Fig. 3, details of the travel- | 
ling wheels and gear: Fig. 4 the arrangement of the hoisting 


lightning arresters fixed on one end of the pole. 


NOTES FROM SOUTH AFRICA. 
(From our South African Correspondent.) 

Asiatic labour.—While on the one hand the Cape and 
| Natal Governments have been passing votes against the 
| importation of Asiatic labour into South Africa, the Trans- 
vaal, on the other hand, is coming round more and more to 
the conviction tbat such a policy is essential to its own well- 
being. Even such powerful organisations, holding such 
widely divergent views as the Transvaal Political Association 
and the Transvaal General Lands Syndicate, are agreed on this 
head. The former is the nucleus which will some day evolve 
| itself into the machinery for self-government in the Transvaal. 
| The latter, as its name implies, has more particularly to do 
| with the agricultural and pastoral interests. Ex-General 
Louis Botha, who refused to belong to the former Association, 
is chairman of the latter, and yet both are clamouring for 
the importation of Asiatics. Both associations have made it 
perfectly clear to Sir Gordon Sprigg that the Transvaal will 
no longer submit to being dictated to on this or any other 
| point concerning its own internal affairs by the coastal 
Colonies. 

Cape Railway extensions.—The following are the latest 
| railway extensions to be undertaken in Cape Colony, and the 
| amounts of their estimated cost :— 


£ 

Sandflats—Alexandria .. .. .. 216,000 
| Kokstad—Riversdale (Border) . 488,000 
| Conway—Maraisburg aa ecean 109,923 
} Eendekuil—Lambert’s Bay _ .. 183,000 
| Richmond-road—Richmond .. .. .. 89,622 
| Fourteen Streams—Transvaal Border .. 40,000 
} Victoria-road—Carnarvon.. eidled 37,510 

Ceres—Ceres-road 58,845 


| Rhodesian gold.—To those who maintain that there is no 
| gold worth mining for in Rhodesia, the progressive statistics 
relative to the mines in that country should come as a shock. 
| The returns for twenty-nine days of May show that at 
| Selukwe forty stamps and a cyanide plant, operating on about 
| 6000 tons, produced 4390 oz. of gold. 
| Openings for well borers.—Though irrigation is marking 
| time as usual in Cape Colony, the demand for well-boring 
| plant is ever increasing. The Government are advertising 
for diamond setters capable of mounting the crowns and 
reamers of diamond drills; also for drill foremen for small 
steam and hand-power diamond-drilling plant. This work is 
very highly paid, and is of a class which leads to advance- 
| ment when once in the country. 

The Customs Convention.—All the Colonies here and 
| Rhodesia, with the exception of Cape Colony, have now 
| accepted the terms of the recent Customs Convention, of 
| which I sent you particulars a few weeks ago. 
| Cape Colonial tin.—The recent discovery of alluvial tin in 
the neighbourhood of Capetown, of which I notified you a 
few months ago, shows every prospect of developing into a 
very extensive indust For a time there was an attempt 
to depreciate the value of this discovery, but mainly owing to 
the enterprise of Mr. C. Seavill, a mining expert, who insisted 
on the value of this property, experimental work has been 
systematically carried on. The result is that the alluvial 
deposits have been found to extend over a much larger area 
than was at first anticipated, and the washed stuff is said to 
average from 60 to 70 per cent. of tin. The work of locating 
and determining the values of the lodes from which the 
alluvial tin has emanated is proceeding, and an experimental 
bore-hole has given good results. The alluvial tin has now 
been traced beyond the property of the original syndicate, 
and thus it would seem that there is a prospect of Southern 
Cape Colony becoming a mining centre on its own account. 
This is much needed. 

Wanted, white artisans.—The demand for white skilled 
labour all over South Africa is increasing steadily, now that 
the war is really becoming a thing of the past. I quote 
below one of the many advertisements which are appearing 
daily in the papers just now. I have selected this one 
because it gives about the proportions of the various trades 
in which men are required out here asa rule :—‘* Wanted, 150 
carpenters and joiners, 60 bricklayers, 60 painters and paper- 
hangers, 30 plumbers and tinsmiths, 10 plasterers, 10 elec- 
| tricians, 10 woodworking machinists, 5 French polishers, 5 
| fitters and turners. Top wages to first-class mechanics. No 
| fares paid. Apply, Chas. Keam, hon. sec. and treas., East 
London Builders’ Association, P.O, Box 257, East London.’’ 
| 











|STANDARD SPECIFICATIONS FOR TRAM 
RAILS. 


Tue Engineering Standards Committee have just published 
standard sections for tramway rails and fish-plates. The 


























ELECTRIC GANTRY CRANE 


gear and crab; and Fig. 5 the arrangement of cross wiring 


The construction of the crane itself may be gathered from 
Particular attention may be directed to the 


book can be obtained from Messrs. William Clowes and Sons, 
Limited, Cockspur-street, or from the offices of the Committee, 
28, Victoria-street, S.W. The price is one guinea net. It 
contains eleven sheets of drawings, full size, with all dimen- 
sions for rails weighing from 90 lb, to 116 lb, per yard, 
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showing also fish-plates and tire sections. Minute details are 
given as to testing. The book issocomplete that its adoption 
will save infinite trouble to the municipal engineer. No 
notice, however, is taken of the special requirements of rails 
used with electric cars. That is to say, of bonding or insula- 
tion. Possibly these matters will be dealt with subsequently. 
Everything seems to have been very carefully thought out. 
If any exception can be taken to the standard section, it will 
be to the dimensions of the web, which is very thin. 








DOCKYARD NOTES. 


THE naval manceuvres this year have been singularly 
peaceful so far as the daily Press is concerned. Somewhere 
on the vast deep a score or so of special correspondents are 
loaded up with “copy,’’ but having the intelligence 
and getting it to press have proved to be different 
things. Dramatically, therefore, the mancuvres have 
been a failure, for by the time news reaches home 
everyone will have forgotten that there were any 
manoeuvres at all. From the Admiralty standpoint this is, 
very possibly, a brilliant success. It is no secret that the 
authorities object to the press going afloat, and allow corre- 
spondents to do so only under compulsion. This year they 
seem to have gone to the length of arranging some opera- 
tions that are certainly unreal, and to most people uninterest- 
ing. On the whole we cannot blame the Admiralty very 
much. There is plenty of sane criticism in the Press, but 
for one sane critic there are half-a-dozen complete amateurs, 
who, by setting afloat false ideas, doa great deal of harm in 
the worst possible way—that is to say, with the best of 
motives. cats 

THE torpedo operations have been almost impossible to 
follow, for the Admiralty have seen to it that only carefully 
prepared reports appeared. Many things may have happened 
over which silence was observed. So far as can be gauged, 
the advantage rested with the torpedo boats ; but this is not 
certain. In any case, the primary objects were drill and war 
training, and these seem to have been achieved in full 
measure. We cannot too highly commend the “ secret 
number” system, by which a number of size varying with 
the craft was fixed on each combatant, and putting a boat out 
of action depended on the discovering of this number. We 
have seen plenty of actions in which one side claimed to have 
the enemy under fire for ten minutes at four hundred yards 
or so, while the other put the time at about two minutes and 
the range well into the thousands. Obviously both were not 
correct ; probably neither was. As the secret number could 
only be recognised when the combatants were very near, the 
system automatically compelled them to get so near that 
one or other was certain to have been under fire long enough 
to get destroyed. 


UNFORTUNATELY, no provision for partial destruction seems 
to have been made. This was a defect, for in real war partial 
destruction and minor damages are likely to be the dominant 
factors. However, it is captious to expect manceuvres to 
simulate actual war to the full. 


Ir is said that the new Scout will be able to cross the 
Atlantic without re-coaling at 12 knots, while at full speed 
the endurance will be only 200 miles. 


Tue first of the new Austrian battleships has been named 
Erzhertzog-Karl. We shall be dealing with her in due course. 
Her launch is fixed for October 4th. She will be by far the 
biggest ship in the Austro-Hungarian navy. 


Our friends the French, who built and engined the Russian 
battleship Tsarevitch, are very gleeful about her having done 
a twelve hours’ full power trial against the eight or less that 
has been the maximum heretofore. Ten has lately been 
demanded in the French navy, but not long ago it used to be 
only three hours. We have a fixed eight hours. In some 
navies only one hour, or single runs over a mile, are demanded. 
Russia, therefore, has instituted a trial of herown. There 
are not wanting those who suggest that the wily Slav 
reckoned that in twelve hours either boilers or engines would 
give out, and the way thus be paved for a reduction in 
price. However, if this be so Russia’s business acumen 
has proved of small value, for the Tsarevitch ran the 
whole twelve hours at a mean of 18°78 in place of the 
contract 18 knots, and finished with a special spurt 
of well over 19 knots by way of ‘showing off.” What 
she had still in hand we, of course, cannot tell. Pro- 
bably not very much; still the result has sufficed to. place 
the Tsarevitch on a par with our Duncans—ships in which 
armour has been pretty freely sacrificed to secure a special 
speed. Now the French are pointing out that the demand 
of the future will be to get the speed without sacrifice, and 
we shall have to do it. 


SuBMARINE AI is at present in No. 1 dock at Portsmouth. 


TELEGRAMS just received inform us that the Atlantic 
manceuvres are over, Admiral Domville having—as was anti- 
cipated—been beaten. At the time of going to press no data 
are available beyond the bare fact that the two fleets met 
without opposition some distance off Fayal. 


In connection with the manceuvres we cannot but con- 
gratulate our contemporary the Daily Graphic, which, on the 
principle that anything is better than nothing, perhaps, 
would seem to have anticipated events to the extent of 
laying in a good stock of sketches. While its rivals have 
been silent the Daily Graphic has daily produced sketches by 
its special artist, of the Channel Fleet, nearing and at 
Gibraltar in every possible position. It has not been very 
exciting, maybe, because the fleet in line ahead twenty miles 
from Gibraltar looks pretty much like the fleet in the same 
position eighteen miles off—still “ palmam qui meruit ferat.” 


Tue Russian battleship Slava, of the Borodino class, is to 
be launched at St. Petersburg at the end of August. 


Tue Turkish cruiser Abdul Medjidie has been launched at 
Cramp’s Yard, Philadelphia. It is reported that, following 
the example of the Kaiser, the Sultan has directed one of his 
torpedo boats to be re-named ‘‘ Alice Roosevelt,’ in com- 
memoration of the event, The Kaiser, it will be remembered, 





recently re-named an old division boat after the United 
States President’s daughter. 


Four engineer officers of the Good Hope have been 
suspended in connection with the recent disaster on board 
her. Some extraordinary rumours are going round, but 
thes at present are so vague that we do not think it well 
to deal with them till we have investigated matters. But if 
rumour does not lie, these officers have been very hardly dealt 
with in order to save a troublesome inquiry. 








THE MOTOR CARS BILL. 


THE Motor Cars Bill has passed both Houses of Parliament. It 
has not yet received the Royal Assent, nor has it been printed in 
its complete form. Numerous clauses and additions have been 
made to it. We give a summary of the more important provisions 
of the Act. 

1,—(1) If any person drives a motor car ona public highway 
recklessly or negligently, or at a speed or in a manner which is 
dangerous to the public, having regard to all the cireumstances of 
the case, including the nature, condition, and use of the highway, 
and to the amount of traffic which actually is at the time, or which 
mighi reasonably be expected to be, on the highway, that person 
shall be guilty of an offence under this Act, 

(2) A person shall not, under any circumstances, drive a motor 
car on a public highway at a speed exceeding twenty miles an 
hour, and if any person acts in contravention of this provision he 
shall be liable, on summary conviction, in respect of the first 
offence to a fine not exceeding ten pounds, and in respect of the 
second offence to a fine not exceeding twenty pounds, and in 
respect of any subsequent offence to a fine not exceeding fifty 
pounds, 

Provided that a person p-oszcuted for an offence under this 
section shall not be convicted upon the evidence of one witness 


only. 

(3) Any police constable may apprehend without warrant the 
driver of any car who commits an offence under this section within 
his view, and who refuses to give his name and address or produce 
his licence on demand, or whose motor car dogs not bear the mark 
or marks of identification. 

(4) If the driver of any car who commits an offence under this 
section refuses to give his name and address, or gives a false name 
or address, he shall be guilty of an offence under this Act, and 
it shall be the duty of the owner of the car, if required, to give 
any information which it is within his power to give, and which 
may lead to the identification and apprehension of the driver, and 
if the owner fails to do so he also shall be guilty of an offence 
under this Act. 

2.—(1) Every motor car shall be registered with the council of a 
county or county borough, and every such council shall assign a 
separate number to every car registered with them. 

(2) A mark indicating the registered number of the car and the 
council with which the car is registered shall be fixed on the car 
or on a vehicle drawn by the car, or on both, in such manner as 
the council require in conformity with regulations of the Local 
Government Board made under this Act. : 

(3) A fee of twenty shillings shall be charged by the council of 
a county or county borough on the registration of a‘car, except in 
the case of motor cycles, for which the fee shall be five shillirgs, 
The council of any county or county borough in which the business 
premises of any manufacturer of ordealer in motor cars are situated, 
may, on payment of such annual fee, not exceeding three pounds, 
as the council require, assign to that manufacturer or dealer 
a general identification mark which may be used for any car on 
trial after completion, or on trial by an intending purchaser, and 
a person shall not be liable toa penalty under this section while so 
using the car if the mark so assigned is fixed upon the carin the 
manner required by the council in accordance with regulations of 
the Local Government Board made under this Act. 

(4) If a car is used on a public highway without being registered, 
or if the mark to be fixed in accordance with this Act is not so 
fixed, or if, being so fixed, it is in any way obscured or rendered 
or allowed to become not easily distinguishable, the person driving 
the car shall be guilty of an offence under this Act, unless he 
proves that the mark had been obscured or rendered not easily 
distinguishable by unavoidable causes arising from natural con- 
ditions over which he had no control. 

Provided that a person shall not be liable to a penalty under this 
section if he proves that he bas had no reasonable opportunity of 
registering the car in accordance with this section, and that the 
car is being driven on a highway for the purpose of being so 
registered. 

The council of any county or county borough in which the 
business premises of any manufacturer of or dealer in motor cars 
are situated may, on payment of such annual fee, not exceeding 
three pounds, as the council require, assign to that manufacturer 
or dealer a general identification mark which may be used for any 
car on trial after completion, or on trial by an intending purchaser, 
and a person shall not be liable to a penalty under this section 
while so using the car if the mark so assigned is fixed upon the 
car in the manner required by the council in accordance with 
regulations of the Local Government Board made under this Act. 

3.—(1) A person shall not drive a motcr car on a public highway 
unless he is licensed for the purpose under this section, and a 
person shall not employ any person who is uo’ so licensed to drive 
@ motor car. 

If any person acts in contravention of this provision he shall be 
guilty of an offence under this Act. 

(2) The council of a county or county borough shall grant a 
licence to drive a motor car to any person applying for it who 
resides in that county or county borough on payment of a fee of 
five shillings, unless the applicant is disqualified under the pro- 
visions of this Act. 

(3) A licence shall remain in force for a period of twelve months 
from the date oa which it is granted, but shall be renewable, and 
the same provisions shall apply with respect to the renewal of the 
licence as apply with respect to the grant of the licence. 

A licence must be produced by any person driving a motor car 
when demanded by a police constable. If any person fails so to 
produce his licence, he shall be liable, on summary conviction, in 
respect of each offence to a fine not exceeding five pounds. 

(4) Any person under the age of sixteen years shall be disqualified 
for obtaining a licence, and any person who already holds a licence 
shall be disqualified for obtaining another licence while the licence 
so held by him is in force. 

4. If any person forges or fraudulently alters or uses, or 
fraudulently lends or allows to be used by any other person, any 
mark for identifying a car or any licence under this Act he shall be 
guilty of an offence under this Act. 

5. A person driving a motor car shall, in any case, if an accident 
occurs to any person, or his horse or vehicle, owing to the presence 
of the motor car on the road, stop, and if required, give his name 
and address, and also the name and address of the owner, and the 
registration mark or number of the car; and if any person 
knowingly acts in contravention of this section, he shall be liable 
in respect of each offence, on summary conviction, to a fine not 
exceeding ten pounds ; or, in the case of a second conviction, not 
exceeding twenty pounds, and in respect of any subsequent 
offence shall be subject to a fine not exceeding twenty pounds, or 
to a term of imprisonment not exceeding one month. 

6.—(1) The Local Government Board may, under section six of 
the Locomotives on Highways Act, 1896 (in this Act referred to as 
the principal Act), make regulations— 

(a) Providing generally for facilitating the identification of 
motor ears, and in particular for determining, and regulating 





generally the size, shape, and character of the identifying marks 
to be fixed under this Act, and the mode in which they are to be 
fixed and to be rendered easily distinguishable whether by night 
or by day, and with respect to the registration of cars, and the 
entry and giving of particulars, including particulars of the 
ownership of the car, in the register, and for making any par- 
ticulars contained in the register available for use by the police, 
and for making the registration of a car void if the regulations as 
to registration are not complied with ; and 

(+) with respect to the licences to be granted by the councils of 
counties or county boroughs under this Act, and in particular with 
respect to the register to be kept of those licences and the renewal 
of licences, and for providing special facilities for granting licences 
to persons not resident in the United Kingdom, and for communi- 
cating particulars thereof to adjoining and other county or county 
Senbeah seule, and for making any particulars with respect to 
any persons whose li are suspended or endorsed available for 
use by the police, and for preventing a person holding more than 
one licence, 

(2) The councils of counties and county boroughs shall comply 
with any regulations so made by the Local Government Board, 
and may, if authorised by those regulations and in accordance 
therewith, charge in respect of the entry of particulars of the 
ownership of a car on change of ownership such fee, not exceeding 
ten shillings, as may be prescribed by the regulations, and in 
respect of the issue of a new licence in the se of a licence lost 
or defaced, such fee not exceeding one shilling, as may be pre- 
scribed by the regulations. 

7.—(1) Section 4 of the principal Act (which relates to the rate 
of speed of motor cars) is hereby repealed, provided that within 
any limits or placa referred to in regulations made by the 
Local Government Board with a view to the safety of the public 
on the application of the local authority of the area in which the 
limits or place are situate, the speed of any motor car shall not 
exceed ten miles per hour, 

A person shall not under any circumstances drive a motor car 
on a public highway at a speed exceeding twenty miles an hour. 

A person shall not be convicted under this provision for exceed- 
ing the limit of speed of twenty miles merely on the opinion of 
one witness as to the rate of speed. 

Where a person is prosecuted for an offence under this section 
he shall not be convicted unless he is warned of the intended 
prosecution at the time the offence is committed, or unless notice 
of the intended prosecution is sent to him or to the owner of the 
car as entered on the register within such time after the offence is 
committed, not exceeding twenty-one days, as the Court think 
reasonable. 

If any person acts in contravention of this provision he shall be 
liable, on summary conviction in respect of the first offence, to a 
fine not exceeding ten pounds, and in respect of the second offence 
to a fine not exceeding twenty pounds, and in respect of any 
subsequent offence to a fine not exceeding fifty pounds. 

(2) The local authority of the area in which any such limits or 
place to which any regulation under this section refers are situated 
shall give public notice of the regulation and place notices for the 
purpose of giving effect to the regulation in conspicuous places in 
or near the limits or place. 

Clauses 8, 9, 10, define local authority, authorise danger boards, 
define male servant, and refer to:—Local inquiries by Local 
Government Board, saving of liability, application of act to servants 
of the Crown, protection of Menai Bridge, application to Scotland, 
application to Ireland. 











LAUNCHES AND TRIAL TRIPS. 

City or LgEps, steel screw steamer; built by, Earle’s Ship- 
building and Engineering Company, Limited ; to the order of, the 
Great Central Railway ; dimensions, 256ft. 6in., 34ft. 4in., and 
18ft. 6in., moulded; accommodation for about fifty first-class 
passengers in the poop ; engines, triple-expansion, pressure, 180 Ib. ; 
constructed by, the builders; trial trip, August 5th, over 144 
knots. 

CAMBERWELL ; built by, Joseph L. Thompson, Limited ; to the 
order of, Tyzack and Branfoot Steam Shipping Company, Limited ; 
dimensions, 368ft., 49ft. 6in., by 29ft. 64in.; engines, triple-expan- 
sion, 26in., 44in., 72in. by 48in., pressure 180 lb, ; constructed by, 
Jobn Dickinson and Sons, Limited ; launch, August 6th. 

INNISCARRA, screw passenger steamer ; built by, Swan, Hanter, 
and Wigham Richardson, Limited ; to the order of, the City of 
Cork Steam Packet Company, Limited ; dimensions, 290ft. long by 
38ft. beam ; berthing accommodation for 300 passengers ; enzines, 
balanced on the Yarrow, Schlick, and Tweedy system ; constructed 
by, the builders ; trial trip, August 7th, 164 knots. 

VILLE DE Paris, steel screw steamer ; built by, La Socié.< des 
Ateliers et Chantiers de France, of Dunkirk ; to the order of, La 
Compagnie Havraise Péninsulaire, of Havre ; dimensions, 3S0ft , 
47ft. 3in., and 28ft., moulded; engines, triple-expansion, 
25in., 42in., and 7lin. by 48in. stroke, pressure 185 lb.; constructed 
by, the builders ; launch, August 9th. 

KILSYTH, steel screw steamer ; built by, Craig, Taylor and Co.; 
to the order of, the Kilsyth Shipping Company, Limited ; dimen- 
sions, 316ft., 44ft., and 22ft. 6io. moulded ; engines, triple-expan- 
sion, 22in., 36in., and 58in. by 39in. stroke, pressure 160 lb. ; 
constructed by, the North-Eastern Marine Engineering Company, 
Limited ; launch, August 10th. 

WELSH PRINCE, steel screw steamer; built by, R. Craggs and 
Sons, Limited ; to the order of, the Prince Line, Limited ; dimen- 
sions, 436ft. 6in., 52ft. lin., and 38ft. 4in. moulded to shelter deck ; 
to carry, a deadweight of over 8000 tons, or a measurement cargo 
of 11,000 tons ; engines, triple-expansion, 27in., 44}in., and 73in. 
by 54in. stroke, pressure 180 1b.; constructed by, the North-Eastern 
Marine Engineering Company, Limited ; launch, August 10th. 








IRON AND STEEL INSTITUTE 


Tue following is a corrected list of papers which are to be sub- 
mitted at the forthcoming meeting of the Iron and Stee) Institute 
at Barrow-in-Furness on September Ist to 4th. 

1. “On Alloys of Iron and Tungsten,” by R. A. Hadfield, Vice- 
President. 

2. ‘*On the Restoration of Dangerously Crystalline Steel by Heat 
Treatment,” by J. E, Stead, Member of Council, and Arthur W. 
Richards, Middlesbrough. . 

3. “ On Sorbitic Steel Rails,” by J. E. Stead, Member of Council, 
and Arthur W. Richards, Middlesbrough. 

4. ‘*On the Influence of Silicon on Iron,” by Thomas Baker, 
M.Sc., Sheffield. 

5. “On the Diffusion of Sulphide: through Stesl,” by Professor 
E. D, Campbell. Ann Arbor, Michigan. 

6. ‘On the Heat Treatment of Steel,” by William Campbell, 
New York, Carnegie Research Scholar. 

7. “Oa the Manufacture of WeldlessSteel Pipes,” by H. Erhardt, 
Diisseldorf. : 

8. ‘On the Heat Treatment of Stee! Rails High in Manganese, 
by J. S. Lloyd. mes, 

9. “On the Regulation of the Combustion in Coke-oven Practice, 
by D. A. Louis, London. ‘ 

10. ‘*OnCoal as Fuel at Barrow-in-Furness.” By W. F. Petti- 
grew, Barrow-in-Furness. : 

11. ‘On the Diseases of Steel.” By C. H. Ridsdale, Middles- 
brough. 

12. ‘On the Probability of Iron Ore 
the Duddon Estuary.” By J. L. Shaw, 


lying below the Sands of 
Whitehaven. 
13. ‘On the Overheating and Burning of Steel.” By Professor 


A, Stansfield, D.Sc. 


Lond., Assoc, R.S.M., Montreal, Carnegie 
Research Scholar, . 
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RAILWAY MATTERS. 


We understand that the Pennsylvania Railroad has 
ordered a de Glebn engine for experimental purposes. 


Ow1neG to a breach of the Kazipett tank in the middle 
of July, a wash away occurred on the Nizam’s State Railway. 


Coat from the Palamau and Rajhara Collieries has 
been given a trial on the Barun-Daltonganj branch of the East 
Indian Railway. 

DurinG the month of June there were 28 collisions, 
20 derailments, and two other accidents in the United States, 
Five of these caused the deaths of 39 persons and injury to 80 
others. 


Tue service of electric trams in Calcutta, says Indian 
Engineering, is pictaresquely fitful during the monsoon, for every 
storm occasions a disturbance and dislocation by the failure of the 
current or the breaking of a wire, 


Surveys are far advanced for a railway from the 
Peruvian port, Chimbote, to Recuay. It will tap a very important 
mining district, and it is hopad, says the Times, that the conces- 
sion may remain in British hands, 


Tue gross receipts of the North London Railway for 
the past half-year were £274,861—a decrease of £801. The 
expenses were £161,828—a decrease of £1430. Thera were 
23,901,756 passengers carried —an increase of 576,654. 


RusstA has obtained a concession for a railway between 
Chingfingfu and Taiynenfu, and the British and Chinese corpora- 
tions and a German syndicate are negotiating jointly for a 
concession for a lina batween Tientsin and the Yangisze. 


Tue Baldwin Locomotive Works employ 15,000 men, 
and the pay roll amounts to £38,000 weekly. ‘Ihe capacity of the 
works is equal to five locomotives daily ; but in April last 197 com- 
plete engines were turned out, with an average weight of 125 tons, 
and valued at £550,000. 


THERE was rather a bad accident, due it is believed to 
the breaking of an axle, occurred toa goods train between Pegu 
and Payagyi, in India, on July 3rd. Fifteen wagons were derailed 
and broken up. The line was blocked for twenty-four hours until 
a temporary diversion could be laid. 


Tue receipt of the Great Western Railway for the 
ilf-year ending Jane 30th amounted to £5,623,332, an increas 
of £131,944, and the expenditure to £3,604,026, an increas2 of 
£38,002. ‘The ba'ance available for dividend on ordinary stock is 
£594,965, against £543,485, 

A stone, much heavier, it is said, than any one man could 
lift, was placed on the Lancashire and Yorkshire Railway, between 
Rochdale and Milnrow, on Saturday. Fortunately, the stone was 
soft, and a passenger engine smashed it to pieces, otherwise a bad 
accident would almost certainly have fullowed, 


Tae Furness Railway Company has declared a dividend 
at the rate of 2} per ceat. per annum, carrying forward £1636. A 
dividend of 2 per cent, was declared for the corresponding half of 
last year, and £1604 carried forward, The dividend for last half- 
year was 3h per cent., £5385 being carried forward. 


Tue railways of the United States use on an average 
26 locomotives and 8195 cars per 1000 miles of line, 62,985 pas- 
sengers are carried, and 1,908,310 senger-miles accomplished 
per passenger-locomotive, and 50,874 tons of freight are carried. 
und 6,666,499 ton-miles run per freight locomotive. 


On June 30th, 1902, there were 41,228 locomotives in 
the service of the railways of the Unit-d States, which number 
was 1644 more than were in use in 1901. Of these locomotives, 
10,318 are classed as passenger locomotives, 23,594 as freight loco- 
motives, 6683 as switching locomotives, the remainder, 633, not 
being classified, 


Tae Bethlehem Steel Company has constructed a 
special car for its own use. Itis practically a bridge truss, 6ft. 
high in the centre and 66ft. 10in. over all, the distance between 
the king pins being 64ft. It is carried on two trucks, each having 
eight axles, Its capacity is 300,0001lb. The trucks are about 
38ft. long. The weight of ths car itself is 196,429 lb. 


Tuere is being built for the Canadian Copper Company, 
by Baldwin’s Locomotive Works, a locomotive, parts of which will 
consist of nickel steel. The use of this material necessitates an 
extra expenditure of £800. The boiler will be of nickel steel 
containing from 3 to 4 per cent. of nickel. The frames, rods, 
—e crank-pins, and piston-rods will all be of this 
material, 


Tue total number of cars of all classes in the service 
of the United States railways at the end of June, 1902, was 
1,610,220, there having been an increase of 89,387 in rolling stock 
of this class, Of the total number of cars 36,991 are assigned to 
the passenger service, 1,546,132 to the freight service, and 57,097 
to the direct service of the railways. These figures do not include 
cars owned by private companies, 


Art the end of 1902 the railway mileage of the world 
was 532,500 miles, of which the United States had 202,471 miles 
and Europe 180,708. Asia came next with 41,814, and Africa last 
with 14,187 miles The British Empire had 91,485, the German 
Empire 32,753, and the Russian Empire 31,945 miles. The United 
States, therefore, has six times as much as either the German or 
the Russian Empires. 


Tury always contrive to do something in the United 
States that could not happen, one would think, by any possibility 
in any other country. The latest is this. Among the things left 
behind in a Missouri-Pacific round house at Kansas City after the 
late floods was a piano. It is said to have required a no incon- 
siderable amount of tuning and repairs before it could be used 
without torture to its hearers, 


Tae half-yearly report of the Midland Railway shows 
a gross revenue of £5,680,020, and a net revenue, after deducti 
working expenses, of £2,224,731, as against £5,557,185 a 
£2,147,789 respectively in 1902. The ratio of expenses to income 
was 62-84 a4 cent. The total train mileage was 22,507,198, as 
against 22,920,260 in the corresponding period of last year. The 
number of miles worked by train in 1903 was 2051}, which compares 
with 2023? worked in 1902, 

Tar Commission appointed to investigate the causes 
of the late arrival of railway trains in Russia reports that un- 
punctual despatch of trains either from their starting point or 
from junctions accounts for 26 per cent.; irregular crossing at 
junctions, 28 per cent.; crowded platforms and delay posers by 
taking in the mails, 7 per cent.; delay caused by coupling and 
uncoupling carriages, 8 per cent.; improper driving, 25 per cent.; 
and other causes, 6 per cent, 


Tue half-yearly report of the London and North- 
Western Railway shows that the traffic receipts, rents, &c., 
amounted to £6,808,958, an increase of £135,003. The expenses 
were £4,372,276, an increase of £67,021, thus showing a net 
increase in revenue of £67,982. The passengers carried were 
40,930,624, a decrease of 50,226. The mileage of passenger trains 
was 12,805,030, an increase of 212,942, Merchandise and minerals 
showed 22,576,046 tons, an increase of 614,231 ; and the mileage 
ph noe and mineral trains was 9,273,289, a decrease of 834,404 

n miles, 





NOTES AND MEMORANDA. 


Ir is said that red ants have been wiped out of existence 
by millions in Bombay as the result of plague, 


Imports of merchandise into British India during 
April and May showed an increase of 16 lakhs, as compared with 
the same period of last year. 


Tue tonnage of vessels entering Milford Docks during 
the half year ending June 30th last amounted to 281,612, as against 
269,194 in the corresponding period of 1902. 


Ir is claimed for the De Forest system of wireless 
telegraphy that fifty-two words a minute were sent during a trial 
carried out under Government auspices, It is further said that 
the system is working in the United States on a commercial basis. 


Revuter’s Agency is informed by the Liberian Consul- 
General in London that the report of the discovery of diamonds in 
Liberia is confirmed. Some stones were sent to London, and one 
— which was tested proved to be a diamond of a very good 
colour. 


On the southern slope of the hill that fronts the 
Philippine exhibit at St. Louis, Mo., U.S.A., the Department of 
Agriculture is me as a map of the United States to cover 
5,!, acres of ground. The entire 5 acres have been underlaid with 
wooden drains to carry off the surface water. Products grown by 
each State will be exhibited on the map. 


ALuMIniuM becomes granular and brittle when heated 
to about 600 deg. Cent.; at a slightly increased temperature it 
becomes so soft that it can easily be cut with a knife. Hence all 
that is needed in order to pulverise it is to heat it to the above- 
mentioned temperature and then pound it in a mortar. With 
zinc a similar treatment will give the same result. 


THE importation of iron and steel into the United 
States during 1903 were larger than any preceding yearsince 1891, 
and, with the exception of that year, larger than at any time 
within the last twenty years. The total value—excluding iron 
ore—was 51,617,312 dollars—say, £10,323,462. The iron ore 
imported was worth 2,351,278 dollars—say, £470,256. 


An earthquake was felt at Lisbon on the evening of the 
9th. No lives were lost, and the damage done is reported to be 
slight. There was, however, considerable subterranean noise. The 
shocks were apparently vertical, and travelled from north to 
south. There have been several other earthquake shocks in 
different parts of Europe during the week. 


Quite recently the largest glass bottles ever blown 
were made at the works of the Illinois Glass Company. The 
capacity of each bottle is 45 gallons. After many unsuccessful 
attempts four Dagens bottles were obtained. Each stands nearly 
6ft. high, and measures about l6in. across the bottom. The 
men who blew the bottles each supplied about 11,000 cubic feet 
of air. 


Germany is the great potato-using country of the 
world, It is said that 160 acres are planted with potatoes there 
for every 10,000 inhabitants, whereas the proportion in the United 
States is only about 34 acres, and in Great Britain and Ireland 
only 31 acres. The fact is of interest seeing that potato spirit is 
likely to play so important a part in the future of the motor car 
industry. 


EXTRAORDINARY results are said to have followed the 
establishment of the new drainage system in New Orleans, in that 
cellars can now be dug and tall buildings erected—thi that 
were impossible before. The drainage canals are kept clear by 
constant pumping, and are rapidly drying out the soil. Formerly 
water could be struck 2ft. below the surface, but now it is necessary 
to go down 6ft. for it. 


Dover experienced a curious storm early on Monday 
morning. About 3 a.m. there was heavy thunder and vivid light- 
ning, and a deluge of rain. In the midst of this a terrific gust of 
wind struck the town, wrecking roofs, breaking windows, blowing 
down chimney-pots, and uprooting large trees. A peculiarity of 
the disturbance was that the width devastated was only between 
60ft. and 70ft. wide, and some two miles long. 


Ir we are to believe a report which comes from New 
York, remarks the Electrical Engineer, Mr. Edison’s storage battery 
for motor cars has now reached the practical Qo will be put 
on the market before the end of the year. A -mile ranning 
test concluded recently is claimed to have proved the excellent 
durability of the battery, but with regard to the length of the run 
on one charge, the correspondent is ominously silent. 


In 1880 Italy owned 7822 sailing vessels and 158 
steamers, totalling 999,196 tons. In 1901 she owned 5337 sailing 
vessels and 471 steamers, totalling 999,918 tons. The total 
tonnage, therefore, remained almost stationary as regards the two 
years, but the number of vessels decreased from 7980 to 5808. In 
1890, however, the total tonnage was only 820,716. In 1901 Italy 
came fourth among the seafaring countries of Europe. 


Tue shipping of the world is said to consist of 29,943 
steamships and sailing vessels, representing a tonnage of 33,643,131. 
The 29,943 are made up of 17,761 steamers and 12,182 sailing 
vessels, with tonnages of 27,183,365 and 6,459,766 respectively. 
Great Britain owns 16,006,374 tons, the United States coming 
second with 3,611,953 tons. There are 336 British vessels of over 
5000 tons, 119 of over 7000 tons, and 48 vessels of over 10,000 
tons. 


Waaes in Japan are very different in amount to those 
received by workmen in this country. The following were the 
averages of the wages earned by some classes of Japanese workmen 
in 1901 :—Stonemasons got about 1s. 44d. ; smiths, ls. ; com- 
positors, 9{d.; carpenters, Is. 24d. ; moulders, ls. 0jd.; paper 
makers, 74d. ; plasterers, 1s. 24d. ; and shipwrights, ls. 3jd. To 
these prices a small proportion has to be added for food, clothing, 
and other supplies. 


Accorp1nG to the Controller and Auditor-General the 
output of the various coal mines in Cape Colony during the year 
ended December, 1902, amounted to 89,965 tons, whilst the amount 
raised during the year ended September 28th, 1902, in the Trans- 
keian territories is returned at 89,104 tons. It is impossible to 
obtain the output of private mines on which no royalty is paid to 
the Government, so that the foregoing amounts by no means repre- 
sent the full output of the Colony. 


Ammonia destined to be used for refrigerating machines 
should always be carefully tested before being put into circulation. 
Impurities should certainly not be permitted to exceed 1 per cent. 
The ammonia in the machines should also ba tested at least once 
a month. To show how important this is we may state that in 
some machines impurities to the amount of from 18 to 25 per cent. 
have been found, Of course, such a large proportion as this greatly 
reduces the efficiency of the refrigerating plant. 


M. Santos-Dumont recently wrote to General Andre, 
Minister for War, offering his services in the event of war between 
France and any other country but Brazil and the United States. 
The Minister accepted this offer, and sent two officers to the shed 
at Neuilly for arranging with M. Santos the details of a conclusive 
experiment. This is to consist of taking the balloon and hydrogen 
tubes by train from Paris toa station near a fortified place—Nancy 
or Belfort~detaching the wagon, inflating the balleon, and passing 
over the place designated, all in one day, 





MISCELLANEA. 


Tue number of factories in the “entral Provinces of 
India increased from 70 in 1901 to 107 in 1902. 


A wrrewess telegraph station has been established at 
Port Arthur for affording communication with Russian warships in 
the Gulf of Petchili. 


Ow1ne to short supply of water it became necessary 
to close the hydrants for all but a couple of hours daily in Simla 
in the middle of July. 


THE accounts of Henschel and Son, Cassel, are said 
to show that they cnperes last year locomotives to the amount of 
£100,000 at prices below the cost of production. 


TWELVE more cotton mills, employing 750,000 spindles, 
shut down on Monday at Fall River, Mass. No relief is expected 
until the new crop is available, six week’s hence. 


Tue first-class cruiser Powerful put in at Gibraltar at 
the begianing of the week having broken down. The cause of the 
breakdown had connection, we believe, with the condensers, 


Ir is said to be now almost certain that only one 
Japanese battleship will be ordered this year. There is, however, 
just a chance that two may be given out to British firms if prices 
are satisfactory. 


WE understand that for the first time in the history of 
the Madras Public Works Department, the chief engineer, the chief 
engineer for irrigation, and the consulting engineer for railways, are 
all Coopers Hill men. 


A motor omnibus which has been hired by the Wol- 
verhampton Corporation was tested on Monday morning by the 
Mayor and other members of the Corporation, and it was after- 
wards started running on the Dudley road route. 


Tuer French Chamber has passed a law authorising the 
Paris Municipality to raise a loan of two hundred million francs 
—£8,000,000—to meet the expense of regulating the Seine, the 
Marne, and the Biévre, making several bridges, and building or 
rebuilding a school of arts et métiers, barracks, and an asylum, 
with other works. 


Tue principle of connecting the Crimean Peninsula 
with the Caucasus by a bridge spanning the Straits of Yenikale, 
near Kertch, has now been approved by the Imperial Government. 
The distance across the Straits at the point chosen as most com- 
modious for the bridge is 2} versts, or 2625 yards. The estimated 
cost is 7,000,000 roubles. 


Tue Illinois and Mississippi, or Hennepin Canal will 
b2 about 75 miles long. It has been under construction since 
February, 1895, and seems likely to remain under construction for 
several years to come. Even when completed it will, itis said, 
be already obsolete, because of the size of barges having been so 
largely increased of lata years. 


Tue cruiser Lancaster returned to the Nore on Friday 
evening on the completion of her gunnery trials in the North Sea, 
On Saturday morning the cruiser left for the North Sea for a 30- 
hours’ steam trial at three-fourths of her maximum horse-power— 
22,000—which was followed by an eight hoars’ full-power trial, the 
last of the series of trials, to determine the acceptance of her 
machinery. 


Tue Sheffield delegates to the Congress of Chambers of 
Commerce, to be held at Montreal next week, are Mr. W. F. Beard- 
shaw, President; Mr. H. H. Bedford and Mr. J. Dixon, Vice-presi- 
dents ; Messrs. W. Chesterman, H. P. Marsh, T. W. Ward, and 
John Hibbard. The Congress begins on August 17th, and ends 
on the 20th. Two hundred delegates are to represent Great 
Britain. 

THE annual report of the Suez Canal Company for 1902 
shows that the total number of vessels passing through the Canal 
during the last three years was:—In 1900, 3441; in 1901, 3699 ; 
and in 1902, 3708. The net tonnage during the three years was :— 
1909, 9,738,152 tons; 1901, 10,823,840 tons; 1902, 11,248,413. 
The excess of receipts over expenditure during the three years 
was :—1900, some £2,026,600 ; 1901, £2,427,000 ; 1902, £2,496,200. 


Tue Baltic coastline affords but scanty shelter to 
vessels during the sudden and heavy storms during the equinox. The 
Russian Board of Merchant Shipping and Harbours has therefore 
decided to establish various harbours of refuge for coasting vessels. 
Harbours are to be built at once between Libau and the new port 
of Windau in the Baltic province of Courland and also on some of 
the islands in the Baltic. 


TuE new battleship Cornwallis is to leave Chatham 
to-day for Sheerness, where she will be swung for the adjustment 
of her compasses, and will afterwards go to Spithead for her gun- 
mounting trials. The Cornwallis was built by the Thames Iron- 
works Shipbuilding and Engineering Company, and has been armed 
at Chatham with four 12in. and twelve 6in. breechloaders, and 
twelve 12-pounder and six 3-pounder quick-firing guns. 


Taree chaplains, Church of England, Scottish, and 
Roman Catholic, have arrived, says the Daily Telegraph, and 
proceeded to Berbera. Apropos of this, continues our contem- 
porary, an amusing story is told. It is said that Major-Gen. 
Egerton wired home for three Parson’s pumps, and the above 
gentlemen were sent in execution of the order! The pumps have 
not yet arrived, and it will be interesting to know if they will 
foilow. 


In order to make room for the bridge over the Seine, 
designed to carry the Paris Metropolitan line between the 
Trocadero and the Boulevard de |’Hépital, the Passy foot-bridge 
has been shifted laterally fora distance of 25 metres—or more 
than 27 yards—by means of hand winches anda roller path. As 
the railway bridge will also have a carriage-way, the Passy 
Passerelle, which was opened in 1878, will no longer be required, 
and is to be taken down, 


One of the Portsmouth submarine flotilla ran ashore 
on Saturday afternoon. She touched ground when going at a 
speed of about eight knots, and almost her whole keel was upon 
the bank. The War Department tug Falcon at once steamed up 
to the submarine, and a hawser was then attached to the bows of 
the submarine, which was eventually pulled into deep water. 
There was no leakage, and, as far as could be judged, the craft 
had sustained no damage. 


THE new Springfield magazine rifle, which has under- 
gone its preliminary tests with very satisfactory results, is to re- 
place the Krag-Jorgensen in the United States Army. By means 
of a larger charge of powder the muzzle velocity has been raised 
from 2000ft. per second in the present gun to 2300ft. in the new. 
This is accompanied with an increase in the muzzle energy from 
1952 to 2582 foot-pounds, and a decrease in the maximum ordinate 
for a trajectory of 1000 yards from 25-8 to 20-67ft. 


Ir is said that the Board of Merchant Shipping and 
Harbours in Russia intends to establish a large model shipbuilding 
yard which will accept only private orders to build ships. In this 
respect it will differ from the existing yards in Russia, which seek 
to secure only orders from the Crown. In the model yard students 
will be afforded practical -instruction in ship construction. More- 
over, the board will shortly order a new training ship for the 
Caspian Sea, which will be fitted out to accommodate one hundred 
students of navigation. 
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TO CORRESPONDENTS. 

£87 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4aF All letters intended for insertion in Taw Exanvesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

sar: =We cannot undertake to return drawi or manuscripts ; we must, 
therefore, request correspondents to keep 


REPLIES. 


H. J. P.—We cannot find the name in the Post-office Directory. No 
doubt ycu can get it from the United States Patent-office, Washi: gtun. 

W. J. ©. (Basingstoke).—The numbers of Tae Evarerr describing and 
il ustrating Mr. Patrick Stirling’s and Mr. Adam.’ engines have been 
out of print fur years. 

T. W. (Tewkesbury).—T he only book of the kind we know of is Taxtm’ ‘8 
** Builders’ Price Book.’ You might see ‘‘ How to Eetimate,” by J. T. 
Rea, pub‘ished by Batsford. 

A. B. C.—We have not a notion. The tib’e is taken from the report, 
which can probably be obtainei by application to the Necrctary, 
American Society cf Mechanical Engineers, New York. 

M. O. (Paul-street, Finsbury).—We know nothing whatever of the com- 
petition referred to in your letter, and the questions yuu raise as to 
the competence of the judges would in Lo way interest our readers 
outside an extremely narrow circle. 

Artorus (Tunbridge Wells).—Send your son to engineering works of 
any kind for a couple of months. This can generally b> arranged if 
you have a little interest or will pay a small premium, so that he may 
get a general idea of whit life iu engineeriog works is like. Then 
send him to the City uf London Guilds [echnical Schools, Finsbury. 

H. D. R. (Dublin).—Smoke prevention cannot be effected by altering 
the shape of a flue. We believe that a patent was t»aken out for pre- 
venting smoke by injecting a spray of nitrate of soda, but it is of nv 
practical va'ue. The prevention of smoke whea highly bituminous 
coal is burned is extremely difficult. Hundreds of dcvices have been 
patented for the purpose ; almost every case must be dealt with on its 
own merits. There is no royal road to smoke preventi_n. 





ERRATUM. 

Iv our report of the discussion on Mr. Mc" areu’s paper a slight error 
occurs on page 183. The cost«f the thermal storage plant to which Mr 
Halpin referred was 70 per cent. cf the cost of the necessary new boilers, 
not 7 per cent. as st ited. 


INQUIRIES. 


DU3T COULECITORS. 

Sie,—We would feel obliged if any of your re:ders could give us the 
names «f makers of dust collectors suitable for collecting very hot — 
nearly red hot—dust. 

August 10th, % & 
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THE PARIS RAILWAY FIRE. 


Untii we have all the facts before us it would be 
fvtile to speculate about the primary cause of the 
awful calamity which has taken place in Paris. 
Our own correspondent supplies all the information 
available at the moment; it will be found in 
another page. Various deductions will be drawn, 
and an unreasoning clamour against tube railways 
will no doubt be raised. By-and-bye something 
may be said with profit about the cause of the fire, 
assuming that it was a failure of insulation, short- 
circuiting, or overloading a wire or a switch. For 
the present, however, we need not concern our- 
selves at all with electricity. A fire might be 
caused by a dropped match or a hot axle-box, and 
with similar results. The important lesson taught 
is for every conceivable case the same. No one 
would have been killed if the train had caught fire 
in the open. A trifling accident was converted 
into a fearful catastrophe simply because it occurred 
inatunnel. That is also the story of the Liver- 
pool Overhead Railway accident of 1901. It is clear 
that special precautions must be taken to prevent 
the occurrence of conflagrations in tunnels. The 
first method lies in so constructing the electrical 
mechanism that it cannot originate a tire. This 
plan may or may not meet the case. Hundreds of 
millions of passengers have been moved by elec- 
tricity on railways and street tramways, and not 
one of these millions has been seriously burned, or, 
indeed, burned at all. It may be claimed, there- 
fore, that the risk of what we may term an 
electrical fire is very small; still, there is a risk, 
and it is by no means absolutely certain that this 
risk can be entirely eliminated by any precaution 
that the electrical engineer can take. The second 
method has the enormous advantage that it is abso- 
lutely certain. If all trains in tubes or tunnels were 
constructed wholly of steel and lined and uphol- 
stered witb leather, woollen cloth, and horsehair, 
the ornamental lining and decoration being of 
pressed asbestos, mi!lboard, Uralite, or some other 
incombustible material, there could be no conflagra- 
tion, simply because nothing would burn. 

There is, of course, no difficulty whatever in 
carrying this plan into practice. Many railway 
coaches are built now with sheet steel panels. Thecost 
of coaches of this kind would be very little greater 
than that of wooden vehicles, and they would last 





much longer. Some coaches of the kind are already 
in use on the Central London Railway. In so far 
as appearance is concerned, the general public 
would find no difference. In Paris the tunnel was 
large, and passengers could get out of the train. 
We are not quite sure that this helped them much. 
But in the London tubes no way of escape of this 
kind exists, and passengers would have to get out 
at the end of the train. For this reason it is not 
only desirable, but essential, that the burning of a 
train should be an impossible, and not a very im- 
probable, occurrence. We do not suggest that the 
tube railways now open should at once replace 
their existing stock with steel coaches; but all 
renewals ought to be in metal, and new stock for 
new lines must be metal. Some one will be cer- 
tain to say that a precaution so obvious ought to 
have been taken from the first ; but it was very far 
indeed from being obvious that any precaution of the 
kind was necessary. In fact, unless direct proof 
had been given that a disastrous fire can take place 
in a ‘‘ tube,” it would have been to the last degree 
difficult to persuade any electrical or railway engi- 
neer that such an event could occur. It would be 
conceded, indeed, that the covering of a wire 
might flash intoa transient flame, or that a dropped 
match might set fire to a lady’s dress or a bit of 
carriage trimming. Buta risk of this kind would 
be but nominal. Faith in the electrican and in 
the general conditions prevailing, and the fact 
that railway carriages and tramcars always have 
been made of wood, sufficed to secure the use of 
wooden vehicles on underground railways. Noone 
is to blame for this. Combustible wooden carriages 
might conceivably be used for centuries before the 
Paris catastrophe was paralleled. But the lesson 
taught has been sharp. No risks must be taken ; 
and so in future non-inflammable trains will be the 
rule instead of the exception. 


LOCOMOTIVE ENGINE GRATES, 


Tue first essential characteristic of a locomotive 
engine is that it shall keep time; the second is that 
it shall do its work with the greatest possible 
economy. But no amount of economy will excuse 
failure to haul the trains allotted to it at schedule 
speeds. Now, these two conditions are in some 
degree incompatible. Most of the variations in 
design which distinguish one class of locomotive 
from another are the result of attempts, more or 
less successful, to secure both economy and great 
tractive power. Carrying our proposition a little 
further, we may say that the first essential in a 
locomotive boiler is that it shall make plenty of 
steam; the second is that it shall make it 
economically. At one period in railway history the 
speeds were so moderate and the loads so light that 
gauge gave no trouble, and it was always practicable 
to work a locomotive under conditions favouring 
economy. Thus, for example, a train could be run 
between London and Brighton on one fire. The 
fire-box was large ; it was filled up before starting, 
and the whole contents gradually heated. When 
running the ashpan dampers were kept nearly 
closed, and most of the air required was admitted 
through the fire-door. The furnace was, in fact, a 
gas producer. The practice was only possible 
because the loads were light. For some few years 
past the traffic manager has made greater and 
greater demands on the locomotive superintendent, 
and engines larger and larger are built day by day. 
These engines are, moreover, in turn taxed to the 
utmost, and the conditions securing economy are 
either pushed into the background or else they 
assume new forms. 

We have often pointed out in our pages that all 
methods of saving steam or increasing the economical 
efficiency of fuel counted for very little as compared 
with the virtues of a powerful boiler when hard work 
had to be done. It has been claimed, and with 
truth, for the American engines in England, that 
they might be coal devourers, but that they could pull. 
On long ascending banks speed falls because the 
boiler is unable to make enough steam to satisfy 
the demands of the engine. Mr. Ivatt is accurately 
right when he reasons that a comparatively small 
cylinder will take a very. heavy load up a steep 
bank if only the boiler will supply steam enough 
and of sufficiently high pressure. It requires no 
set argument to prove that the steaming power of a 
boiler is in the main settled by the quantity of fuel 
that can be burned in a given time in its furnace. 
For this reason it is that the designers of the huge 
boilers of modern locomotives have had resort to 
almost desperate expedients to get adequate fire 
grates. The dimensions of the grate are normally 
fixed by the gauge. The width cannot much exceed 
3ft. 3in. A length of about 7ft. is the most that 
can satisfactorily be fired. Various conditions, such 
as the difficulty of firing a long grate, of obtaining 
copper plates of the required size in one piece, and 
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of carrying the crown sheet, interfere to keep down 
grate area. To get over these troubles the grate is 
now and then spread out sideways over the frames, 
as in the Great Northern engine which we illus- 
trated last week. Leaving out, however, for the 
moment the way in which grate area is obtained, 
let us consider what is the part that the grate plays 
in the production of steam; we have no hesitation 
in saying that this question has not yet received the 
attention it deserves. 

It will not have escaped our readers interested in 
railway matters that of late blast pipes seem to have 
increased in diameter, and thut without regard to 
the size of the cylinders. It will generally be found 
—not always—that a large blast pipe and a large 
grate go together. This in itself, for well-known 
reasons, is an argument in favour of augmented 
fire-bar surface. But, furthermore, the large grate 
means a large fire-box, and fire-box surface is the 
most potent steam generator in the boiler. Sacri- 
fices of various kinds are made to get a large grate. 
It is possible, however, that a mistake is being per- 
petuated, and that difficulties are supposed to exist 
which will vanish on examination. The object of a 
grate is to carry burning coal and admit air for 
combustion. It does not follow from any condition 
that the grate must be as large as the fire-box. 
Thus, for example, a dead plate might run all 
round in any locomotive, or a portion of the 
grate surface might be bricked up. We can 
determine grate urea, therefore, by conditions 
which are quite independent of the dimensions of 
the fire-box—in the sense, at all events, that the 
grate may be smaller than the bottom of the box. 
Again, it does not appear to be in any way essential 
that the grate shall be flat, and there is no con- 
structive insurmountable reason why it should not 
take the form of a rectangular basket hung below 
the fire-box. Let us suppose that a normal grate is 
7ft. long and 3°25ft. wide, its area being 22°75 square 
feet. If, now, this grate, instead of being flat, took 
the shape of a rectangular basket 6in. deep, there 
would be an extra surface added of a little over 10 
square feet, the two vertical sides of the basket giving 
7ft., and the two ends 3-25ft., we should obtain a 
grate area of 33 square feet. The construction of 
the ashpan would present some difficulties, but by 
no means insurmountable. Again, the same prin- 
ciple might be carried out by reversing the 
basket, so to speak, and dividing the fire 
into two by a longitudinal rib of bars, admit- 
ting air sideways. But while it can be shown 
that grate area may be augmented without 
increasing its length or its width, we have 
to consider whether it is, after all, necessary to 
have a very big grate when high steaming power is 
wanted. In the first place, it is clear that there is 
no vital connection between the size of a boiler and 
the size of the grate. An engine with 1200ft. of 
heating surface will have 20 square feet of grate, 
but one with 2500 square feet will have at the 
most 30 or 32 square feet instead of 40 square feet. 
There is a tendency again to confound the dimen- 
sions of the fire-box with those of the grate. But 
leaving this line of argument, let us ask why large 
grate area is wanted? In most cases the engine is 
worked with the ashpan damper partly closed, and 
a very large proportion of all the air admitted is 
sent in through the fire-door and not through the 
grate at all. By the use of suitable deflectors in 
the fire-door, indeed, it becomes possible to keep a 
furnace going with a curiously small admission of 
air through the bars. 

Let us assume that a locomotive is burning coal 
at the rate of 50 1b. a mile while climbing an incline 
at 30 miles an hour. The consumption will be 
25 lb. of coal per minute, and, allowing 260 cubic 
feet of air for each pound of coal, we have 5150 
cubic feet for 25 lb. Taking the air space as 7 sq. ft.— 
equal to a little more than one-third of the whole 
grate area—we find that the velocity of the current 
cannot be less than 930ft. per minute up through 
the bars. If the train speed is greater, the rate of 
combustion may readily be much higher, and the 
velocity of the air through the bars may rise to 
1500ft. or 1600ft. per minute. So that it is not 
surprising that the fire should “ lift,” or sparks and 
cinders fly. Seeing that such an engine would pass 
no less than 13 tons of air through the fire-box per 
hour, it is not, perhaps, wonderful that a big grate 
area should be regarded as eminently desirable. 
Bat it must not be forgotten that a large percent- 
age of all the air required for combustion is 
admitted through the fire-door. 

The general conclusion which may, we think, be 
drawn from a consideration of all the circumstances 
are that, while a large fire-box is eminently desir- 
able, it by no means follows that a large grate is 
essential.. With the advent of the huge boiler we 
would suggest the carrying out of an experimental 
inquiry into the available methods of burning coal in 
locomotives. Something much better than the normal 





flat grate may perhaps be provided. Step grates, 
for example, have been used with success abroad, 
and arrangements may be made which will enable 
& comparatively small grate to deal with a very 
large quantity of coal. If, for example, the arrange- 
ment is, on the whole, that of a gas furnace, dis- 
tilling being effected by the air passed through the 
grate, and combustion by air admitted above, then 
@ nominal rate of as much as 200 lb. per square foot 
of grate per hour might not really mean more than 
ordinary rates under existing conditions. Various 
inquiries of the kind suggested were made many years 
ago when coal took the placa of coke on our railways; 
but the time is ripe, we feel certain, for a renewal 
of these experiments on somewhat different lines, 
and made in the full light of knowledge that really 
did not exist thirty or forty years ago. It is un- 
necessary to dwell on the advantages that would be 
conferred on the designer of locomotives if it were 
possible to regard 20 square feet of grate area—we 
shall not say surface—as enough for engines with 
2500 square feet of heating surface. It is impossible 
within the limits of a brief article even to touch on 
half the questions and problems and conditions 
involved. We fancy that not a few of our readers 
will find the whole subject attractive in a very high 
degree, and worth thinking about. 


THE MOTOR CARS BILL. 


THE motor car problem has been so fully dis- 
cussed in Parliament and out of it during the last 
six or seven weeks that it would be sheer waste of 
time to say here much about the multitudinous 
contentions of a host of writers and speakers. In 
another page we give the text of the Bill which has 
just become law. It appears to us to be an honest 
and even successful attempt to deal with a very 
perplexing question. Mr. Long found himself called 
upon to effect such a compromise as he best could 
between two fiercely contending parties. The Act 
is provisional, and it is to be hoped that before the 
three years of its life have passed away a reconcilia- 
tion will have been effected, and the motor car 
owner and the general public will have ceased to 
regard each other as mortal foes. Although, how- 
ever, nothing could be gained by raking up the 
embers of controversy, a few words remain to be 
said concerning matters which seem to have been, 
to some extent, overlooked by the greater number 
of the combatants. 

It is beyond doubt that the demand for high 
speed cars has no foundation in any higher or more 
useful motive than the mere desire to go very fast; 
nocontingent reasoncan be even suggested. Speed is 
not wanted for any conceivable commercial or pro- 
fessional reason. No one dreams of sending goods, 
or parcels, or even messages, at 40, 50, or 
more miles per hour along the highways. No class 
of professional men find the motor car so helpful 
as do the country doctors, and they certainly have 
neither the need nor the desire to go from one 
patient’s home to another at railway speeds. The 
motor car is eminently suitable for touring purposes. 
It opens up a new world to thousands of people 
who really know nothing about the beauties of 
Great Britain. But to enjoy a run through our 
delightful English, Scotch, Welsh, or Irish scenery, 
a speed of 12 or 14 miles an hour is all-sufficient. 
We believe that a mistake was made when the 
speed was limited to 12 miles an hour; but on the 
other hand, we hold that 20 miles an hour is quite 
as high a rate as is required. At even less speeds 
all the exhilaration due to rapid motion can be had, 
while risk is minimised and comfort secured. Much, 
however, has been written about restrictions on 
speed being restrictions on trade. All the facts 
show that the high-powered car is neither more nor 
less than a toy—a plaything for the rich and 
foolish. It will be found, and that very quickly, 
that the new speed limit will satisfy every possible 
requirement, and will develop the industry along 
legitimate lines instead of letting it fall into ruin. 

A perfectly sound objection, however, to the new 
Act is based on the introduction of a speed limit 
of any kind. Not because the principle is wrong, 
but because the old friction between the law and 
the motor car driver will remain. The prosecutor 
will maintain that the car ran at more than the 
legal limit ; the owner will be at least equally posi- 
tive that it did not. Various suggestions have been 
made for getting over the difficulty. A corre- 
spondent, for example, proposes that every car shall 
carry a speed-recording instrument. Such an in- 
strument would, however, to be efficient, be rather 
big, heavy, and costly. The real way out of the 
difficulty is so to construct the car that it shall not 
be able to attain a greater speed than 20 miles an 
hour on a smooth, level road. Every one applying 
for registration would have to submit his car to test 
by a competent expert appointed, say, by the Board 
of Trade, who would do what in him lay to get the 





highest speed out of the car of which it was 
capable. It is true that it would be impossible in 
this way to provide for the case of a car running 
down hill, say, with the engines out of gear alto- 
gether. But it would effectively settle one point. 
It may very fairly be argued that if a car owner 
finds that he dare not run faster than 20 miles an 
hour, he will not waste his money in providing 
engines which are powerful enough to drive his car 
at a much faster pace. But the motor car owner 
will argue that, as 20 miles an hour are allowed, he 
will have that speed up hill and down dale, and so 
while 8 horse-power would suftlice on the level, he 
will provide three times that power in order to run 
fast up hills. This he could not do if his capacity for 
speed were limited to 20 miles on the level. In- 
vention would have to take a new departure, and 
engineers would have to scheme out engines which 
would give the largest possible hill-climbing powers 
under the suggested restrictions as to speed ona 
level. 

A direct result of the Act ought to be the further 
development of the steam car. It has not enjoyed 
the popularity it really deserves, because it has been 
impossible to construct steam machinery of the 
power required to give the excessive speeds 
demanded. But 20 miles an hour is well within 
the limits of steam, and there is more pleasure to be 
had, according to many people, in riding in a steam 
than a petrol car. The former is practically quite 
silent, the slight “ purr” of the exhaust taking the 
place of the heavy beat of the petrol engine and the 
rattle and growl of the gearing. There is no vibra- 
tion and no starting trouble. A Gardner-Serpollet car 
has run over 400 miles without astop. Itis true that 
thesteam caruses more petrol than its rival per horse- 
power per hour. But it must not be forgotten that 
the steam car utilises its power instead of wasting 
half of it in gearing, as does the petrol engine car. 
The steam car is beyond all question the better hill- 
climber of the two, and that in aremarkable degree. 
The new Act ought, however, not to be without its 
influence on the design of internal combustion 
engines, particularly in the matter of speed gearing. 

Much, no doubt, will be urged against the Act by 
all concerned, one side holding it to be too drastic, 
the other side that it is not drastic enough. It 
appears to us, however, to possess the great advan- 
tage that it will serve to bring to an end a wide- 
spread opposition to the use of motor cars of any 
kind on the highway ; and we may add that it is by 
no means to be assumed that the unpopularity of the 
motor car has taken its rise altogether in its powers 
of killing or maiming, or doing general mischief. 
The principal reason why the fast motor car has 
been and is hated is that it creates an unparalleled 
nuisance. Its noise, its smell, the clouds of dust 
that it raises, its destructive effect on the roads, and 
the generally hideous appearance of the car and its 
occupants, have become more and more unendurable 
as the number of cars has increased. On certain 
routes the value of house property has deteriorated. 
Districts have acquired the reputation of being un- 
safe or uninhabitable. It was absolutely essential 
that steps should be taken by the Government to 
abate a very serious nuisance. Something had to 
be done, and that quickly, or the motor car would 
have been driven off the road vi ef armis by an 
exasperated populace. 


AIR RESISTANCE TO TRAINS. 


In this country less attention has been paid to 
the resistance which the air offers to trains moving 
at high speeds than either on the Continent of 
Europe or in America. Rightly or wrongly, it is 
generally assumed that the resistance of the air is 
one of those things which cannot by any possibility 
be overcome, and can only be reduced by means 
of doubtful efficiency. For, it is contended, if trains 
are provided with prows for cleaving the air, as in 
many French locomotives; or if the spaces between 
the coaches are boarded up, and covers hung over 
the wheels nearly to the rail to obviate eddies 
between and beneath the coaches, es in some 
experimental American trains, then, although in a 
calm or head wind a certain small advantage is 
realised, it is more than nullified if the wind be at 
all on either quarter, since a larger surface is pre- 
sented to the direction from whence the pressure 
comes, and the flange resistance, always an 
important item under such circumstances, is 
enormously increased. Opposing this aspect of the 
case, the view is held by others that as the velocity 
of high-speed trains is very much greater in normal 
circumstances than the wind, since gales are the 
exception, not the rule, the component of the 
resistance parallel to the train is, in ninety-nine 
cases out of a hundred, a factor of no in- 
considerable importance. As there is obviously 
much to be said for both points of view, the interest 
in the subject is perennial. 
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A paper on this question, contributed by Mr. 
w. J. Davis, jun., to an American contemporary, 
has thrown railway engineers on the “ other side” 
into some consternation. The tests upon which 
Mr. Davis reports were made on the Buffalo and 
Lockport Railway with the object of finding 
coefficients for the total resistance of trains. The 
method of experimenting was very simple. A short 
iece of practically level line was selected. On 
this the train, electrically propelled, was 
brought up to a considerable speed. The power 
was then interrupted, and the train allowed 
to “coast,” records of time and speed varia- 
tion being taken. A slight breeze, considered 
negligible, blew at right angles to the line through- 
out the tests. After each set of trials a coach was 
yemoved until the locomotive only was left. The 
coefficients arrived at are as follows:—For the 
journal friction the coefficient was 4; for rail fric- 
tion, 13; and for air resistance—that is, effective 
pressure in pounds per square foot opposed to the 
train—"004. Each car added to the train was 
found to increase the effective cross section by 
approximately 10 per cent. We are at present 
interested in the coefficient for wind resistance, 
004, for several reasons. It may be of some 
importance in seeking a solution of the very vexed 
question of wind pressures. It was obtained by 
mounting a hinged wooden shield in front of the 
locomotive, connected with suitable instruments to 
measure the pressure upon it. The best known and 
most widely used formula for wind pressure is 
Smeaton’s ‘0049 V?. Now, Mr. Davis laid down 
the points he had arrived at empirically, and drew 
an average curve through them. This curve was 
calculated from ‘004 V*, and though it appears to 
be a little low, it lies closely upon the experiment- 
ally-determined points. That is one interesting 
point. Another is brought about by a considera- 
tion of the general formula for train resistance, 
e+°13V+4+ SS x 
A is the cross section of the train, T its weight, 
V its velocity, and C a constant for different cars. 
From this formula it is obvious that the relative 
value of the wind resistance goes up very rapidly 
as the number of cars is reduced, from which it is 
fair to argue that where a single car is used there 
may be a distinct economy of power in adopting 
means to reduce wind resistance, whilst the more 
the trains are increased in length the less advantage 
is to be obtained. This is a fact of considerable 
interest, since it confirms the view that for ordinary 
railway trains pointed prows are of but little value, 
but that for racing motor cars, or for single high- 
speed electric coaches, like Mr. Behr’s, for example, 
a marked advantage is likely to be realised by 
properly shaping the forward end. This view has, 
we believe, been held for many years by British 
railway engineers, who had arrived at it by similar 
consideration ; every new experimental verification 
of it must, however, be of value. 

Bat the most notable deduction from this formula 
of Mr. Davis is that if it is even approximately 
correct the high-speed electric car is impracticable. 
We mean speeds of about 100 miles per hour. 
Mr. Davis gives three curves—one for a 25, one 
for a 35, and one for a 45-ton car. For the first the 
tractive effort in pounds per ton at 60 miles per 
hour is 60, for the second 50, for the third 43; but 
the curves at these points are rising rapidly, and as 
Dr. Louis Bell shows, to drive a 45-ton car at 100 
miles per hour on a perfectly level track, an 
enormous tractive effort, certainly not less than 
103 lb, per ton; and a horse-power over 1200, would 
be needed. Obviously, if further experiment con- 
firms Mr. Davis’ formula, the impracticability of 
the high-speed single car is in no doubt. This fact 
is, indeed, supported by Mr. Behr’s failure to reach 
the enormous speed he expected with a single coach 
on his experimental line at Brussels. This deduction 
is, however, too much at variance with preconceived 
views, and the formula will doubtless receive careful 
investigation. 
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1 +-1(n — 1)], where 


THE STOP-DAY CASE. 


Waar has become generally known as “the stop-day 
case ’’ reached a highly interesting stage in the Court 
of Appeal on August 11th. It was about this time 
last year that we reported the hearing of this remark- 
able action at considerable length. As our readers are 
doubtless well aware, it raised an issue of the greatest 
importance to the coalowners in South Wales and the 
members of a trade union known as the South Wales 
Miners’ Federation. The short effect of Mr. Justice 
Bigham'’s judgment was as follows:—A trade union, 
acting through its officials, orders all its members to 
stop work on a certain day. This order is issued with 
the intention of benefiting the workmen not solely at 
the expense of the employers, and not with the inten- 
tion of injuring the employers, though with full know- 
ledge that it must occasion many breaches of contract 





on the part of the workmen, and consequent loss to the 
employers. The order is acted on by the workmen, 
and the employers sustain serious loss. Mr. Justice 
Bigham decided that in these circumstances the em- 
ployers have no right of action. This decision has now 
een over-ruled by the Court of Appeal, and the union 
has been held responsible in damages. In commenting 
upon this judgment at the time we ventured to express 
the view that Mr. Justice Bigham took a somewhat 
narrow view of the facts before him. The proposition 
of law is perfectly plain that it is actionable for one man 
to induce another to break his contract unless he has 
just cause or excuse for so doing. What is “just cause 
or excuse”’ is a question of fact to be answered in the 
light of all the circumstances of the case. We are not 
surprised to find that the majority of the Court of 
Appeal have come to the conclusion that there was no 
such “just cause” in the case before them. Lord 
Justice Romer, in the course of his judgment, said:— 
“Tn analysing or considering the circumstances regard 
might be had to the nature of the contract broken; 
the position of the parties to the contract; the 
grounds for the breach; the means employed to procure 
the breach; the relation of the person procuring the 
breach to the person who breaks the contract; and I 
think also to the object of the person in procuring the 
breach. In my opinion, a defendant sued for 
knowingly procuring such a breach is not justified of 
necessity merely by his showing that he had no personal 
animus against the employer, or that it was to the 
advantage or interest of both the defendant and the 
workman that the contract should be broken.” Lord 
Justice Stirling concurred in, but Lord Justice Vaughan 
Williams dissented from, this judgment. Having 
regard to this conflict of judicial opinion, it is difficult 
to say what may. be the ultimate result of the case if it 
is taken to the House of Lords. But even assuming 
the Court of Appeal are reversed in a Higher Tribunal, 
employers must not suppose that interference by trades 
union officials will be always justifiable. The House of 
Lords cannot fai] to recognise that each of these cases 
must be decided on its own merits, and that the deci- 
sion of what is just cause or excuse is a matter for fresh 
consideration in every case. Having regard to the 
result of previous appeals to the House of Lords, we 
have little doubt that the judgment of the Court of 
Appeal will be affirmed. 








PARIS METROPOLITAN 
CATASTROPHE. 


(From our Paris Correspondent.) 


Tue loss of eighty-four lives in the tunnel of the Paris 
Metropolitan is something more than an accident. It is a 
terrible fatality, which seems to have been entirely beyond 
human foresight, and though imprudence was undoubtedly 
the primary cause of the disaster, there are other things 
that show how extremely difficult it is, under certain con- 
ditions, to provide for every possible contingency when 
dealing with heavy traffic. Indeed, to follow up the 
various causes that were responsible for the loss of so 
many existences it seems to be a question as to how far 
railway engineers can provide for the impossible. The 
accident took place on Monday evening on the Circulaire 
Nord between the Couronnes and Ménilmontant Stations. 
You have already dealt fully with this line, which was 
opened to traffic a few months ago. The coaches run by 
brush contact on a third rail, the triphase current at 
5000 volts being transformed at the Etoile and at Bercy 
into continuous current at 550 volts, each of these sub- 
stations supplying one-half of the line. The coaches are 
very lightly built, with a central corridor and transverse 
seats on either side. They are intended to carry forty 
passengers each, but during the busy parts of the day 
they are usually crammed with fifty passengers and more, 
every available space of standing room being taken up. 
There are two wide sliding doors, so that the passengers 
are able to pass in at one end of the coach and out at the 
other. The trains are made up of four or eight coaches. 
The motor vehicle has two motors gearing on the axles, 
each of 100 horse-power, and as owing to the gradients 
one can only haul three coaches, a train of eight coaches 
has to be made with two motor vehicles, the first and 
the fifth. Both, however, are controlled by the 
driver in the first motor coach. At about half-past 
seven in the evening, when the tratfic on the line is 
particularly heavy, one of the four coach trains stopped 
at the Barbés Station on the Viaduct with flame under- 
neath the driver's cab. This was extinguished with 
hand grenades. As the train could not proceed, the 
passengers had to get out; and the train that followed, 
composed of eight coaches, also had to disembark its 
passengers, and push the other on to the shops at the 
Place de la Nation. The two trains travelled at a terrific 
speed, and passed into the tunnel at La Villette, con- 
tinuing to the Couronnes Station, when the speed 
dropped, and it was observed that the flooring of some of 
the coaches was burning. The station-master called out 
to the driver to stop, but he replied that he would have 
plenty of time to get to the terminus, and the long train 
again disappeared under the tunnel. When within fifty 
yards or so of Ménilmontant a huge sheet of flame 
suddenly enveloped the train, and the men on board were 
just able to save themselves, while the coaches were 
burning like matchwood. Meanwhile, another four- 
coach train had been following, with as many of the 
passengers as could be taken on at Barbes—that is to say, 
it was absolutely full. It arrived at Couronnes at the 
moment when the flames had gained on the Ménilmontant 
Station, and two of the employés, who had run back, 
gave thealarm. They were immediately followed by a 
huge cloud of smoke, which rolled out of the tunnel and 
filled the subterranean station. The lights were 
extinguished, and the passengers, who had rushed out on 
to the platform, groped wildly in the dark, while the 
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acrid smoke got thicker and more suffocating every 
instant. On each platform there is only one staircase 
communicating with the street, and. many of the pas- 
sengers, by feeling their way along the wall, succeeded 
in escaping. At the other end of the platform there 
is a dead wall, with a small staircase at the extreme edge 
descending on to the track, and two men got down here 
and ran through the tunnel until they were overtaken by 
the smoke a few yards from the Belleville Station. The 
others, who had been groping along the wall in the 
opposite direction to the staircase, were stopped by the 
wall at the end; and when, after twenty-four hours of 
fighting with the flames, the firemen were able to 
descend into the station, they found close upon eighty 
victims huddled together at this point. Though the 
contortions of the bodies would seem to indicate great 
suffering, it is explained that these are due to the effects 
of the intense heat after death, and it is perfectly logical 
to suppose that the unfortunate victims succumbed 
almost immediately to the dense smoke heavily charged 
with carbonic oxide. The heat in the tunnel was terrific, 
to such an extent that even the coach windows were 
melted in the furnace. 

There are plenty of theories being brought forward to 
explain the cause of the accident, but, while many things 
are possible, nothing is certain. It has often been 
argued that there is some risk in placing trains in the 
hands of men who know absolutely nothing about elec- 
trical mechanism, though, of course, everything is 
devised in view of its necessarily receiving a good deal of 
rough treatment. Still, it is quite feasible to suppose 
that, by interposing an enormous resistance when 
suddenly braking at the Barbés Station, the driver 
created a short circuit in his motor, and it is possible 
that in the flight towards the terminus the heat gene- 
rated should have set fire to the insulating material, 
when the woodwork burned up with astonishing rapidity. 
In the question of responsibility, the municipal engineers 
naturally disclaim everything, as they had only to do 
with the construction of the tunnels and cuttings, and 
the company point to the regulations as showing that no 
one is responsible besides the driver of the first train. 
Finding that a motor had short-circuited, he should 
not have proceeded before cutting it out, and this 
is what he did not do. This, however,is not of so 
much importance as the reason why upwards of eighty 
persons lost their lives. Had they been able to escape 
freely from the station, it is only reasonable to assume 
that everyone would have been saved ; but, as it was, they 
were penned up in a corner from which there was no 
escape. Even if they had been aware that there was 
only a staircase at one end, they would not have known 
in the intense darkness what direction they were taking. 
The unfortunate victims were boxed in, utterly helpless. 
Nearly every station on the Metropolitan is constructed 
on much the same system, with a staircase leading 
down from the street to the vestibule, in which is 
situated the booking-office, and then at each end of the 
vestibule is a staircase Jeading to the platform, so that 
there is only one method of egress, which would of 
itself be of insufficient width in the event of the pas- 
sengers making a sudden crush. This is not the fault 
of the engineers, who have found themselves tied 
down to certain limitations, notably the desire of 
the Municipality to make the approaches to the 
railway as little conspicuous as possible. In many 
cases they have only been allowed one staircase 
from the street, and even then they have been prevented 
from encroaching too much upon the pavement. It is, 
of course, highly improbable that such a disaster will 
happen again, for in its character it is quite unique, but 
it certainly shows that it is highly desirable to have a 
staircase at each end of the platform, and it is probable 
that as the result of the. agitation which is already 
being worked up in favour of providing every possible 
security for the public the municipal authorities will 
allow of necessary improvements being carried out. The 
public themselves are so impressed by the disaster that 
on the day following the receipts fell tremendously. 
Some of the trains were nearly empty. No doubt this 
feeling of alarm will wear off in time, but for the: moment 
even the successful dealing with a traffic of many 
millions during the past three years without a fatal 
accident fails to reassure the public. . 








ROYAL INDIAN ENGINEERING COLLEGE, 
COOPERS HILL. 
THE following are the names of the candidates who qualified for 


admission to the Royal Indian Engineering College at the c- u- 
petitive examination held at Coopers Hill on August Ist to 7th :— 


Duthy, G. W. .. a 308 Curry, T. A. -- 1010 
Hyde, C. J. = . 1268 Sharp, W. SA -. 994 
Byde, H.A. .. 1249 Garnier, C. N. .. Je. OS 
Shakerley, E. P. 1216 Betterton, F. A. -. 981 
Routh, R. A. .. 1204 Curling, R BR... .. .. 968 
Humfress, H.T. .. .. 1182 James, W. 8. A. .. .. 985 
Chatterjee. K. K. .. .. 1172 Deane, R.T. .. . - 981 
Gregson-Williams, F.J. 1163 Ronald, A. G. .. 919 
De La Hoyde, W. A.J. 1154 Peddie, K. .. 909 ) 
MeMillan, W.8 .. .. 1154 Stubbs S. G. 909 | 
McInerny, J. R. 1185  §5 aoe 
Connor, G. P...  .. 1130 Van der Spar, L.G.R... 864 
De Smidt, G E 0. 1125 Anderson, A R. .. .. 8388 
Jesson, A. W. M. .. 1077 Mortor -Mencrieff. A. O. 829 
Priday, L. M. .. 1070 Johnstone, BH. V. C -. 825 
Howe. 3... .. 1060 Perry, A 8. H... 819 
HilLE.W. . 1026 Dresser, A. R. .. 759 
Stavert, W. D. 1017 Northey, H. S. .. 750 








Tur Land Settlement Board of the Orange River 
Colony are, says South African Exports, importing six of the newest 
type of diamond drill for the benefit of settlers. ‘‘The borirg 
operations already carried on in various parts of that colony,” adds 
our contemporary, ‘‘ have proved very successful. It isa constant 
subject for wonder that, seeing the good that accrues to the coun‘ry 
from work of this kind, and the enormous demand for boring on 
the part of the farming community, the number of Government 
boring p'ants is not doubled, trebled, or even quadrupled in this 





Colony.” 
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LITERATURE. 

Electrical Enginecring Measuring Instruments for Commercial 
and Laboratory Purposes. By G. D. AsprxaLt Parr, 
Head of the Electrical Engineering Department, York- 
shire College. 328 pages, Svo., with 370 illustrations. 
Blackie and Son. 1902. 

TE announcement of this book states that it “for the 
first time gives an adequate treatment of the important 
subject of electrical measuring instruments. Every 
instrument at present in actual use in this country is 
clearly described and iilustrated.” It describes a large 
number of instruments. The descriptions are by skeleton 
“diagram ” sketches more or less in perspective, and by 
photographic views mostly dealing with the cases and 
dial plates. But a certain proportion of the photographs 
give glimpses of parts of the “inside works.” The letter- 
press supplies the names of the makers, tells where the 
terminal screws are placed, and which of the pivots are 
jewelled, where the dial pointer is attached to the 
mechanism, whether the measuring resistance to the 
active electro-magnetic or electro-static force is furnished 
by a spring or by a weight, gives an inventory 
of the parts of the construction, and usually also gives a 
general idea of how these parts are connected together. 
In these ways the book is evidently useful. If one sees 
an instrument, and notes its general outside appearance 
and the maker's name, it can be looked up in this book, 
which will give a sketch of its construction. If one 
knows otherwise all about electrical instrument making, 
one can then reason out the probable facts about its 
electro-magnetic and mechanical actions, and about the 
quantitative elements of its design. These latter, however, 
one cannot learn from the volume under review. Its 
scientific value is thus very small. Every one taking 
interest in this class of instrument has already learnt 
that a magnet attracts a piece of soft iron, that comple- 
mentary charges of static electricity produce attract‘on 
between the charged bodies, that a current through a 
solenoid produces a magnetic field, and that the move- 
ment of a piece of metal through a magnetic field 
produces Foucault currents in the metal. If the 
reader has not already become acquainted with these 
facts, he will learn them from this volume; but he cannot 
learn more than that. It may be said that the scales of 
all these instruments are obtained by calibration from 
standard instruments, and that therefore, so long as one 
is intelligently sure that an action of some kind takes 
place when the instrument is connected, a quantitative 
estimate of the forces at play is not necessary. But an 
ingenuous faith of this sort would lead to the classifica- 
tion of all instruments as of equal merit—except that 
the photograph of the dial plate of one looks in some cases 
prettier, and in others more “ business-like,” than that of 
another. But from a higher point of view it is regret- 
table that an author, undertaking the “ adequate treat- 
ment” of “all instruments in use,’ should take a 
negative view of the useful scientific possibilities of such 
a work. All of these instruments measure quantities to 
scale, obtained by standard calibration. Just because 
they do so, they afiord unlimited opportunities of 
demonstrating all the quantitative laws of electricity and 
magnetism, elementary and complex. For example, 
some instruments aim at, and approximately obtain, a 
uniform scale through a large range, while others aim at 
a close scale through most of the range, and a very open 
scale through one small portion of it. These results are 
obtained by the most careful and patient shaping and 
dimensioning of certain active parts. What a rich field 
lies here for quantitative investigation of complex laws 
of extreme practical importance. It is not true to say 
that no other books have “adequately treated ’’ parts of 
this rich field of scientific exploration. Moreover, no 
one can begin to make instruments without knowing 
what the quantitative results are ; whether or not he can 
explain them scientifically and theoretically. Thus, 
from the narrowest instrument maker’s point of view, 
this volume, which attempts nothing of this sort, is not 
an “ adequate treatment.” 

The author sometimes launches bravely into mathe- 
matics—with remarkable results. In explaining “ hot- 
wire’’ instruments, apparently the rate of cooling of the 
wire has nothing to do with the indication, as no mention 
is made of it. The temperature reached by the wire is 
stated to be proportional to the time during which the 
wire is traversed by the current; and it is, with pecu- 
liarly charming naiveté, remarked that this time “ may 
be taken as unity.” From this is found T° proportional 
to EC. Then, “butifR remains constant, then Co E,” 
and “vonsequently TocEocC.” The italics are ours, and 
indicate the completeness with which the conclusion 
deprives usof breath. In describing a remarkable instru- 
inent designed by the author himself, he finds, by simple 
mistake, that the deflection of his pointer is “ approxi- 
mately ” proportional to the first power of the current, 
instead of to the two-thirds power. He then states that 
“the scale graduations are nearly equal from end to end,” 
and attaches a photograph of the scale which shows that 
near the low end they are about double the width of 
those at the high end. 

Evidently the book has its utility, but it certainly 
leaves room for another affording more adequate 
treatment. 


Mechanical Refrigeration. By Hat Witu1ams. Londen: 
Whittaker and Co. 1903. 

In this small octavo volume, the author seeks to deal 
with the subjects of insulation, ice-making, and cold 
storage, from the standpoint of the owner and user. It 
must be admitted that for the most part he has stuck 
well to his text, giving his explanations in simple and 
concise language. His general opinion of the contractor 
for refrigerating machinery is evidently high; while of 
some consulting engineers, at all events, he has by no 
means so good an opinion. ‘The object of an expert,” 


we read, “is to save his client money, not to exercise his 
idiosyncrasies. . . .” It couldbe wished that more of 
our consulting engineers could see the matter from the 
same point of view. Taken generally, the buyer will 
find that he has sound advice given him in this book. 
He will, however, discover amidst a host of practical 
suggestions, a very considerable quantity of theory. On 
such a subject, we suppose, it is impossible to write a 
book, even for a non-technical reader, without dipping 
somewhat deeply into theory. Mr. Williams defends his 
action in this respect by saying that since mechanical 
refrigeration is a new and growing industry, those who 
contemplate employing it, should clearly understand the 
limits beyond which it is neither wise nor profitable to 
venture. There is something in this, no doubt, but it 
seems to us that what the user most wants to know is, 
What will it cost, and how shall I set about it? not 
How is it done? How many owners of refrigerating 
machinery, for example—many of them, no doubt, 
earning a good livelihood thereby—have any knowledge 
of what is entropy, or of how it affects or does not affect 
results? How many pounds, shillings and pence 
difference per annum would it make to him if he knew 
all about it? Mr. Williams, however, nothing daunted, 
seeks to explain in Jess than two pages the “ calculation 
of entropy.” He is careful to add, however, with perhaps 
a touch of humour: “In any case, the calculation 
demands a previous complete study of the properties of 
the substance, and, even then, considerable labour.” 
We wonder how many of Mr. Williams’ readers will take 
the liberty of skipping—or, at most, skimming—the 
thirty-eight pages of Chapter II., “ Thermodynamics and 
Entropy.” 

But to pass on. After an interesting chapter on the 
historical part of the subject and another on the proper- 
ties of ammonia and CO,, we find in Chapter V. a 
dissertation on the various types of machines. The 
De la Vergne, the Frick Company's Eclipse, the Haslam, 
the Hercules, the Linde, the Pontifex, and the Triumph 
machines, all in turn are noticed and described: Then 
follow three chapters, which are among the best in the 
book. They are entitled: “The Refrigerating Plant,’’ 
“ Auxiliary Plant,” and “ Insulation” respectively. In 
the first, the author deals in a practical way with a number 
of details met with in working a refrigerating instal- 
lation, amongst which may be mentioned, the ice-making 
capacity of a compressor; size of condensers; water 
required, kc. The chapter on auxiliary plant contains 
some really excellent all-round advice ma information. 
It forms quite a feature in the book, and should prove of 
considerable value. There is too much tendency now-a- 
days to regard the auxiliary machines lightly as being of 
so much less importance than the main machinery. The 
chapter on insulation deals first of all with the objects to 
be attained, and then with the nature and properties of 
the various substances employed. It is a plain common- 
sense dissertation on the subject. After chapters on 
“ Brine ” and “ Distilled Water,” there follow two on “ Ice- 
making” and “Cold Storage.” In both of these, the 
author shows that he is thoroughly intimate with what 
he is discussing. In the chapteron “Articles in Cold 
Storage,” we have a very fairly complete set of instruc- 
tions as to how to treat all manner of different things in 
order to preserve them by means of cold. Mr. Williams’ 
personal experience in this matter has, no doubt, stood 
him in good stead in the preparation of this part of the 
work. In the concluding chapter, “ Other Applications,” 
the brewery first claims attention, being followed by the 
design of freezing works, refrigeration in the dairy, the 
crystallisation of paraffin, and chocolate cooling. The 
volume is completed by tables concerning the proper 
ties of anhydrous ammonia, and an index which, as far 
as we have tested it, is well arranged and accurate. 

Taking the work all round, we should say that it is 
likely to fill a want which has been much felt. Generally 
speaking, it is accurately written, though we have found 
one or two slight errors which are doubtless slips, and 
will be corrected in a future edition. There are also parts 
which seem to have been written with much greater 
ease than others, the result being a slight irregularity of 
style in places. We are somewhat surprised to find no 
mention of refcigeration as applied to civil engineering 
—such as well sinking, tunnelling, etc.—considering the 
good work which has been done in this direction. It 
would seem that the CO, and compressed air machines 
are not regarded by Mr. Williams with nearly. as much 
favour as anhydrous ammonia machines ; indeed, he tells 
us as much. At any rate, the two former are passed 
over with much less reference than is accorded to the 
latter. Apart from these criticisms, the book seems to 
carry out well the ideas with which it was written. 


The Design of Plate Girders. By W. E. Litiy, M.I.C.E.I. 

Dublin: John Falconer, 53, Upper Sackville-street. 1903. 
In a short “ paper” upon the above subject the author 
states “that a retrograde movement has taken place 
in the design of plate girders.” This observation 
does not appear to us to be well founded. If‘ much 
heavier scantlings are used at the present time,’ the 
enormous increase in the weight of modern rolling loads 
fully justifies them. That the plate, or solid-sided type 
of girder, is much less frequently employed than formerly 
is well known, and the reasons why are equally in 
evidence. The plate system suffered severely—in fact, 
never altogether recovered from its struggle with its 
open-web rivals. The advocates for the latter principle 
committed a great error in pushing their advantage to 
an extreme. It is true that the plate girder, for practical 
reasons almost solely, cannot, or, at least, has not yet 
attained to the spans of the other form, and possibly 
never will. Had the partisans of the open web been 
satisfied with distancing their competitors, there would 
be nothing to cavil at; but they were not. Open-web 
girders were designed for very small spans, for which 





plate girders are equally, and, in the opinion of many 
engineers, much better suited. 


| 


The grounds upon which Mr. Lilly founds his design of 
plate girders are that the experiments on the model of 
the Britannia Bridge show that the lines of stress were 
roughly at 45deg. Consequently, the ordinary Vertical 
stiffeners should be inclined also at the same angle, |p 
the first place, there is no proof of the exact manner jn 
which the shearing stress acts on a plate web; secondly, 
we do not quite see what advantage is gained by placing 
the uprights diagonally, and treating them as strut 
instead of regarding them as simple stiffeners, whose duty 
is toenable the web to transmit its own stresses, and 
whose sectional area is not included in calculating the 
strength of the girder. The merits of both the plate ang 
the open type appear to be combined in the * Design for g 
Compound Girder,” which is rather a novelty for a bridge 
girder. Fora quarter of the span on each side of the 
centre line the design is that of a lattice web, with g 
single intersection. The remaining end parts are plate 
with diagonal struts at intervals. This arrangement is 
sometimes adopted in lattice roof trusses, and in al] 
open-web bridge girders the ends over the bearings are 
reinforced by strong vertical plates and pillars. In this 
little brochure the plate girder is considered to be out. 
wardly and superficially an example of that type, but 
inwardly and at heart a lattice girder. Some of the 
points introduced have been previously noticed, but it ig 
interesting to have them and others put forward in 
somewhat different manner. 


SHORT NOTICES. 


Catalogue of Books on the Useful Arts in the Central Library, 
Neweastle-upor-Tyne. Compiled by Basil Anderton, librarian, — 
Everyone who takes any interest in such things knows what an 
excellent library is the Central at Newcastle, and they know 
equally well that the librarian, Mr. Andertor, has been most 
energetic in making it useful by the compilation and publication of 
sectional catalogues, The latest addition is the catalogue of 
books on the useful arts, a volume which will appeal to our 
readers, as it covers all the subjects in which they are interested, 
The Dewey classification—for the catalogue only—has been 
followed, and, we think, will be readily understood by anyone 
who will give a very few minutes toits consideration. The voiume 
runs into some $00 quarto Pages, including the index, and a short 
introduction. It is divided into two parts, an author list anda 
subject list. The work appears to have been done carefully and 
thoroughly. There are two jokes in the volume. At the end of 
the contents list, under Dewey's classification, Pope’s famous line: 
“‘f lisp’d in numbers, for the numbers came,” is printed. Only 
those who know the Dewey system will appreciate this, but no one 
can fail to enjoy the joke of classifying atrial or wire-rope tram- 
ways under atrial navigation. Presumably tight-rope walking 
would come in the same place if it were a useful art. This is, of 
course, one of those little slips from which no catalogue is quite 
free, and Mr. Anderton will enjoy it as much as anyone when he 
sees it. He may find no little comfort in the fact that the British 
Museum catalogue contains even a funnier mistake under the 
same head, for there we find the following :—‘‘ Thomley, T., Draw 
Frames and Fly Frames,” ‘Fly frames” under aironautics is 
good ! 

The Purification of Sewage: With Special Reference to the Works 
of the Birmingham Tame and Rea District Drainage Board.—This is 
a well —e : and printed reproduction of a lecture delivered by 
Mr. J. D, Watson, the engineer to the Board, before the Univer- 
sity of Birmingham in February last. It contains an able disser- 
tation on the subject of sewage disposal, and combines with that a 
detailed description of the work carried out for the Birmingham 
Tame and Rea Drainage Board. It is clearly written, and is 
illustrated with plans, maps, and reproductions from photographs, 
All interested know of the good work carried out by this drainage 
board, and all must unite in congratulating Mr. Watson on the 
excellent description of this work as contained in the present 
volume. 

Heating and Ventilation of Houses. By C, F. Townsend, F.C.S. 
London: Dawbarn and Ward, Limited.—This little work forms 
No. 3 of the series of rural hand-books which this firm is publish- 
ing at the modest cost of sixpence each. It forms a treatise on 
the principles of heating and ventilation intended to enable anyone 
in any house to secure full supply of fresh air without chilling 
draughts. One of the objects of the author is to show how this 
can be effected without disregard of economy and existing con- 
ditions. The suggestions made are illustrated by plans. The 
subjects have been treated in a clear and concise manner, and may 
be read with advantage by the average householder, who has still 
much to learn in connection with this important feature of his 
domestic affairs, 

Traverse Tables to Five Places for every 2’ of Angle up to 100 of 
Distance. By Robert Shortrede, F.R.A.S. Edited by Edward 
Lang, F.R.S.E. London: Charles and Edward Layton.—A book 
of this sort does not lend itself to review. Its voluminous tables 
were compiled when the author was engaged on the Revenue 
Survey of India. He found the want of a method of finding 
traverses for bearing and distance shorter and easier than any of 
the methods commonly in use. He began with a table to every 5’ of 
bearing, but finding it left an opening for error he decided to take 
it to every 2’. Hence the present volume. The author explains 
how the tables have been produced, and what pains have been 
taken to make them correct in his preface. He has even gone to 
the length of designing a new type face for this book. 


Secondary Batteries: A Practical Hand-book for Owners and 
Attendants. By an Engineer. London: H. Alabaster, Gatehouse 
and Co, 1903. Price 4s.—This is a most sensibly-written little 
book, and it contains any amount of useful information as to the 
management of accumulators. It is written by one who professes 
to be an engineer, and not an e’ectrician, and will be all the more 
acceptable to the numbers of attendants in charge of small 
lighting installations who have not very much knowledge of the 
plant entrusted to them. The author brings a great deal of 
common sense to his work, and endeavours to inspire all cell 
attendants with the same faculty. 


Smithsonian Miscellaneous Collections, 1038 ; Smitisonian Physical 
Tables. Prepared by Thomas Gray. Second revised edition. 
Washington: The Smithsonian Institute. 1903.—This is virtual'y 
a re-edition of this valuable reference book, only a few corrections 
having been made. Table 283 has been re-written to make it 
agree with the recent report of the International Committee on 
Atomic Weights. 


BOOKS RECEIVED. 
Gold Mining in Western Australia: With Notes upon Tellurid: 


Treatment, Costs, and Mining Practice in other Fields, By A. C. 
Charleton, A.R.S.M. With numerous Illustrations, Plans, and 
Tables. London: E, and F, N. Spon, Limited. New York 
Spon and Chamberlain. Price 25s. net. 

The Business Encyclopedia and Legul Adviser, By W. 8. M. 
Knight, of the Inner Semele, Barrister-at-Law. With a Series 
of Statistical Articles and Explanatory Diagrams, by John Holt 





Schooling, and a Commercial Gazetteer of the World, by W. Mel- 
von, M.A, Volume lY. Lordcn: Caxton Publishing Company. 
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eae ? | sea. The hulls are to be composite to a point about 2ft. 3in. 
PETT’S DAVITS. | above the load water-line amidships, above which line the 
| body will be entirely of steel. There will be a double bottom, 
1x our notice of The Queen turbine channel steamer we | extending throughout the boiler space and reserve feed-water 


referred to the davits and boat-lowering apparatus con- | tanks, the latter to be capable of carrying about 17 tons of 
structed under the patents of Mr. F. S. Pett, Dover, with | water. The hull will be completely plated in wake of these 
which she is fitted. We illustrate the davits by the accom- | tanks, and continuous strakes of plating will be worked in line 
apying views reproduced from photographs. with the longitudinals. All frames and beams will be of tke 
Pelt’s patent davits fitted to the s.s. Queen consist of two | standard 6 by 34 by 3} by 151b. channel ; all other shapes 
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PITTS DAVITS—BO\T BOOM DOWN 


o dinary ships’ davits spaced a foot or more beyond each end | to be angles, of which the variety of sizes has been reduced 
of the boat, the davit heads being inclined towards each | toa minimum. The outside planking will be of yellow pine, 
other, making an approximate angle of 50 deg. to the fore of a uniform thickness of 44in. amidships, reduced at the ends 
and aft line of the ship. To obtain the necessary outreach | to 3in., and will be worked in lengths of from 30ft. to 40ft. 
the davits are made with about 50 deg. more spread than the | Planking will be sheathed with cold rolled copper, varying in 
ordinary type. | weight from 28 oz. to 24 oz. per square foot. The stem, stern- 
The davits are rotated by means of worm-and-worm wheel | post, stern tube, and strut castings are to be of manganese 
mechanism, so constructed, combined and arranged, that the | bronze. 
worm-and-worm wheel always maintain their correct opera- The armament of each vessel will consist of the following 
tive positions, irrespective of any spring in the davit, sag of | pieces:—Six 4in. rapid-fire guns, four 6-pounder rapid-fire 
the boat’s deck or other support, or sag due to the heel of the | guns, two 1-pounder rapid-fire guns, two Colt automatic 
davit not being fully footed in standard or heel plate. | guns. These guns will be mounted as follows :—Four 4in. 





To enable the boat’s boom to be rapidly placed in position, 
it is provided with vertical stanchions which are hinged to 
the boat deck, the boat’s boom is also provided with two 
vertical pins or horn attachments for the eyes on the upper 
ends of the gripes to engage with the eyes on the lower ends 
engaging with similar pins on the boat deck. The gripes are 
made in two parts, which are connected together by 


guns on the main deck at the sides, well forward and well | 
aft, and so placed that they may have a very commanding | 
arc of fire, and the two remaining 4in. guns to be mounted | 
on the gun deck, one on each broadside, so placed that they | 
shall have a forward train of 80 deg. and an after train of | 
45 deg., and the ports so cut that the guns can be stowed 


means of a gun tackle purchase, which is hauled taut and | 


ammunition will be made :—900 rounds of 4in. ammunition, 
35°36 tons; 2002 rounds of 6-pounder ammunition, 9°94 ; 
165 rounds of 6-pounder saluting ammunition, -48; 1200 
rounds 1-pounder ammunition, °96; 10,000 rounds Colt’s 
ammunition, °35; ordnance stores, small arms, and drill 
ammunition, 2°36; total, 49°45 tons. 

The engines will be of the vertical twin-screw triple- 
expansion type, of a combined indicated horse-power of 1000. 
The steam pressure at the engines will be 2501b. The stroke 
will be 2lin. The revolutions will be 225 per minute. The 
ratio of high to low-pressure cylinder will be about 1 to 8. 
Both engines will be placed in the same water-tight com- 
partment. There will be two boilers of the Babcock and 
Wilcox marine type, , laced in one water-tight compart ment. 
| These will have a total grate surface of at least 100 square 
| feet, and 4200 square feet of heating su face. The two 
| funnels will be 66ft. bigh at their tops above the base line. 
| 
| 





| Each boat will have a workshop for the making of repairs, 
and there will be the following auxiliary steam machinery :— 
| A steering engine, capstan engine, ash hoists for fire-room, 
| forced d aught blowers, evaporating plant, with a total daily 
| capacity of 3500 gallons of fresh water and a distilling appa- 
ratus capable of distilling not less than 3000 gallons of water 
| every twenty-four hours. 

The vessels will be lighted throughout by electricity. The 
| electric plant will consist of two 2s-kilowatt generating sets, 
| both of 125 volts pressure at the terminals. There will be 
| 135 electric fixtures with incandescent lamps, six enclosed 
| arc lamps of about three ampéres capacity in engine and fire- 
| rooms, one 18in. search-light, two truck lights with truck- 
| light controllers, one night signalling apparatus, one portable 
|} horse-power ventilating set, and three {4 horse power 

bracket fans. The electric auxiliaries will consist of one 

25 horse-power output motor and a complete set of ventilating 
| fan motors, consisting of not fewer than eight blowers, with 
| a combined capacity of about 11,000 cubic feet of air a 
| minute. The small boat outfit will consist of one 28ft. 
| steam cutter, one 28ft. railing cutter, two 26ft. sailing 
cutters, one 28ft. whale-boat, one 28ft. gig whale-boat, one 
| 18ft. dinghy, and two 12ft. punts. The main deck will be 
| planked, so also will be the bridge, but the other decks will 
| be covered either with linoleum or wooden gratings. All 
spaces in officers’ quarters on the gun deck bounded by the 
| outer hull, also sick bay and dispensary, will be sheathed with 
| metal sheathing, lined with compressed cork 1}in. thick. 
| The engine and fire-room hatch trunks in the living spaces 
| and underside of the gun deck over the engine-room will be 
| sheathed with asbestos fire felé and millboard. Metal 
| ceiling, cork painted, will be fitted to the outer hull in all 
| the living quarters not sheathed with other non-conducting 
material. 

The complement of each ship will be as follows:—One 
commanding officer, eight wardroom officers, 137 sailors, 
and a marine guard of twelve. The Congressional limit of 
cost for each vessel is, exclusive of armament, 382,000 dols., 
say, £76,000. The maximum time allowed for their con- 
struction is twenty months from the date of contract. 

Quite another class of vessel was launched on April 16th, 
from the yard of the Eastern Shipbuilding Company, of New 
London, Conn. This was the largest merchant vessel ever 
built in the United States. The Minnesota, for such is her 
name, is a sister ship of the Dakota, soon to follow her into 
the water from the same yard. These ships are the direct 
result of a determination of J. J. Hiil, the great American 
railroad man, to build for his road, the Great Northern, a 
direct line of communication to the Far East. 

As the ships are identical, a description of the Minnesota, 
already launched, will do for her sister ship, still on the 
ways. 

The Minnesota is 630ft. long, has a maximum beam of 
73ft., and a moulded depth of 56ft. In model she is rather 
bulky,and on a draught of 33ft. her displacement will be 33,000 
tons. Atfull load draught of 36ft. 6in. her displacement will be 








belayed when the boat is griped ready for sea. It is found 
in rractice that two men lower the boat’s boom, let go the 
gtipe, tackle falls, and turn the boat inboard in fifteen | 
seconds, and turn the boat outboard, raise and secure | 
the boat’s boom in position and gripe the boat ready for | 
sea and immediate use in twenty-one seconds ; the actual | 
time occupied in swinging the boat out or in being ten | 
seconds, 














AMERICAN VESSELS, NAVAL AND MER-| 


CANTILE. 


By Act of Congress, approved July 1st, 1902, provision was 


made in the naval increase for two gunboats, each of about 
1000 tons trial displacement. The 
vessels was that of ‘‘ mother ships ” for the flotilla of small 
craft doing picket and police duty in the shallow waters of the 
rivers and bays of the Philippines. Ever since the war with 
Spain it has been necessary to maintain in service rather a 
large fleet of miniature gunboats, which, apart from patrol 
and police duty, were used extensively in covering the landing 
of military expeditions beyond the reach of vessels of greater 
size and deeper draught. To make these small boatsefficient, 
and to ensure them sufficient mobility, it was frequently 
necessary to attach them to larger vessels, which, in turn, 
merely served as movable bases of supply. In most instances 


this was anything but economical ; the larger craft, being too | 


large for joint operations with the little gunboats, had to 
remain, toa great extent, idle; and their absence from the 
main squadron, where their services were sorely needed for 
despatch and other light work, compelled those duties to be 
assumed by still larger vessels. 

The two gunboats under discussion were designed to meet 
the special requirements of the ‘‘ mother ship ” work, and to 
enable them to do effective duty on their own account when 
occasion should arise. The main features and the principal 
dimensions of the Dubuque and Paducah—for so they are 
named—are as follows :— 

Length on load water-line .. .. .. .. .. «» «- 174ft. 
Breadth, extreme, at load water-line .. .. .. .. 85ft. 
Displacement on trial, about .. .. .. .. «. +. 1085 tons 
Mean draught to bottom of keel at trial displacement 12ft. 8in. 
Mean draught, fullload, about .. .. .. .. .. .. 18ft. 5pin. 
Total coal bunker capacity .. 200 tons 
Speed, maximum, contract... .. .. .. .. «. «. 12 knots 
Maximum indicated horse-power .. .. .. .. .. 1000 
Trial displacement is understood to mean the vessel and 
er equipment complete, with 100 tons of coal, plus two- 
thirds supply of ammunition, plus two-thirds supply of total 
stores and provisions, full complement, and four tons of feed 
water for steaming purposes. We give on page 164 au illus 
tration showing how these vessels will appear when ready for 


primary purpose of the | 








PETTS DAVITS— 


within the load-water side line. The 6-pounders will also be 
mounted on the gun deck, and will likewise have wide arcs 
of fire, the ports being so cut that they may be housed close 
to the hull. The 1-pounders and Colts will be placed on the 
hammock netting and elsewhere to secure an effective fire 
against torpedo craft. 

The ammunition for all guns will be handled by hand 
through the various hatches; and the following allowance of 











BOAT BOOM UP 


| 87,000 tons. From keel to navigating bridge the vessel is 
| 89ft. Gin. high, and from her bottom to the navigating bridge 
there are no fewer than eleven decks. The inner bottom is 
6ft. above the bottom plating, and the trimming and ballast 
tanks are stowed within this space. Above the inner bottom 
rise in succession the orlop, the lower, the between, the main, 
and the upper decks, all of which are within the main body 
of the craft, and built of steel varying from lin. to 1jin, 
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the upper deck are the 


order :—The pro- 


and lin. thick. Above 
remaining decks, in the following 
menade deck, the upper promenade deck, the boat 
deck, and, finally, the navigating bridge. When the 
ship is drawing 33ft. of water, the navigator stands 57ft. 
above the load water-line. There will be no time, even 
in the roughest weather in the Pacific, when passengers 
cannot, withcomfort—that is, with immunity from the reach 
of the heaviest seas—use the promenade deck. There is 
ascommodation for 172 first-class passengers, for 110 second- 
class passengers, 100 third-class passengers, and 2424 steerage 
passengers, in addition to a crew of 250 persons. The middie 
superstructure wil house the first and second-class pas- 
sengers. In that part of the ship they will be removed from 
the vibrations of the engines and the noises incidental to ship 
routine, while they will be high enough above the water to 
get all the ocean breezes. 

The ships are to make at their best but 14 knots, and 
because of this moderate rate of speed it has been possible to 
keep the space occupied by the motive power down to a com- 
paratively small area. The prime object of this was to leave 
as much room for cargo as possible, and the result has been 
space enough for a total capacity of 20,000 tons of cargo. 
The engines and boilers are placed amidships. The 
ships will have twin screws, driven by two direct-acting 
triple-expansion engines of the surface-condensing type, with 
the low-pressure cylinders in the middle. The estimated 
indicated horse-power of the two main engines, at 78 revo- 
lutions a minute, is 10,000, with a boiler pressure of 230 Ib. to 
the square inch. There will be two three-bladed propellers, 
one right and one left-handed, with a diameter of 20ft. and a 
pitch of 23ft., and a developed blade area of 97 square feet for 


height of the intermediate deck it is of gin. plating. The 
longitudinal strength of the ship is further augmented by a 
new type of stanchion and girder. The ordinary pipe or tube 


| stanchion, commonly used in large numbers and spaced at 
| very frequent intervals has been replaced by three lines of 


heavy box-section stanchions, measuring 13in. by 24in. in 
section. These stanchions are spaced 20ft. apart, longi- 
tudinally, and the deck loads of the deck above them are 
carried by means of a continuous line of 13in. by 24in. box- 
girders. Apart from the economy of this distribution of 
material, the system adds enormously to the longitudinal 
stiffness of the vessel and the facility of cargo stowage. 
Seattle, Washington, will be the home port for the line, and 
the route to Hong Kong will be vid Honolulu and Yokohama. 








A FAST MOTOR LAUNCH. 


WE were invited to visit Southampton on Saturday last in 
order to inspect and have some trial runs in the motor 
launch Napier, which had the day before won the motor 
boat race at Cowes, and attracted special notice from his 
Majesty the King. Our readers will, perhaps, remember 
that it was this same boat which recently won the Harms- 
worth Challenge Trophy at Queerstown ; indeed, it was on 
purpose to compete for this trophy that the boat was designed 
and made by S. F. Edge, Limited. Its overall length is 40ft. 
and its extreme beam is about 5ft. 3in., while it draws about 
Gin. of water fully loaded. It has, however, a depending fin, 
and the propeller has to be revolved at such a depth that 4ft. 
of water is necessary te work the boat in. Its general appear- 























THE NAPIER PETROL MOTOR LAUNCH 


each screw. Steam will be supplied by sixteen Niclausse 


water-tube boilers, having a total heating surface of 40,000 | 
| actual service two hoods, very like ordinary carriage hoods, 


square feet and a total grate surface of 1080 square feet. The 
boilers are designed to carry a pressure of 250 1b. to the 


equare inch, and are to be equal to developing steam enough | 
for a total combined horse-power of all machinery of quite | 


16,000. 


The coal bunkers are above the boilers, the ends of the | 


bunkers being so sloped that the coal will naturally gravitate 
through chutes and be deposited on the fire-room floors 


ance will be gathered from the engraving which we give 
herewith, and which shows the position of the engine. In 


only reversed, are placed, the ons over the engine and the 
other further forward over the steering wheel. The hull of 
the boat consists of No. 20 gauge mild steel plate put on over 
a framework of light section rolled steel angles, these being 
stiffened with cross plates and angles. The engine, which is 
of the type employed for the Napier cars of two seasons ago— 


| and which, as was pointed out to us, is therefore not of the 


without need of special trimming. The capacity of the per- | 


manent bunkers is over 4000 tons, and a reserve bunker is | 
fitted contiguous to the boiler-rooms, having a capacity for | 
The ship will have a large and complete | 


electrical plant for the lighting of the craft and for providing | 
| later design, and had to make use of just what,it had on 


2000 tons more. 


energy for the laundry, the workshop, the ventilating system, 


| 


and the numerous winches that provide power for the perfect | 


forest of freight booms. 
the deck-house, just forward of the superstructure, and the 
chilling capacity of the plant is equal to keeping cold storage 
for some 2000 and more tons of frozen meat. This insulated 
compartment can be used on the return trip for ordinary 
cargo or for the stowage of silks in cold storage. 

The entire space below the main deck, excepting the space 
occupied by the engines and boilers, is given over to cargo. 
There are no fewer than fourteen large hatches, arranged in 
pairs, because of the central bulkhead. There are two of 
these hatches, however, that are double the size of the others, 
and of sufficient magnitude to afford a passage below for the 
bulkiest kind of freight ; in fact, it is said that a locomotive 
complete, a large boiler, or even a freight car, could be sent 
down to the hold through them. This has a special regard 
to Oriental trade, where it is so often necessary to ship large 
articles already assembled, because of want of skilled artisans 
at the other end. Two winches and two booms are fitted to 
handle the freight at each hatch, and for this purpose there 
are no fewer than thirty odd steel booms. Two of the booms 
are equal to lifting loads of fifty tons. The ships are 
especially stiff in their construction. The outer plating of 


the bottom is of 14in. steel, and the shell plating is further | 


strengthened by an additional strake of lin. plating along the 
main and the upper decks, and continuous: lin. stringer 
plates are worked from bow to stern along these decks for 
additional strength. The main deck plating is ¢in. thick, and 


the upper deck plating is ,,in. thick. To offset any tendency | 
to sag or hog longitudinally, there is a continuous longi- | 


tudinal bulkhead extending from the keel up to the upper 
deck and from bow to stern. Tois bulkhead is of jin. plating 
at the top and the bottom, and throughout the run and the 


The refrigerating plant is placed in | 


latest or lightest design, has four cylinders, each 64in. dia- 
meter and 7}ir. stroke. The cranks are set 2 and 2 at 
180 degrees apart. It is just an ordinary motor car engine 
put into a boat. The company, so we were informed, could 
not, at the time the boat was being built, spare an engine of 


hand. The engine on board is said to develop between 60 and 
70 horse-power at a speed of 800 revolutions per minute. It 
is, as will be observed, set at an angle, the object being, of 
course, to get the propeller sufficiently far below the surface 
of the water. The propeller itself has three blades and is 
30in. in diameter. It was made after a number of calcula- 
tions and experiments, and we should say that, judging 


| from the work it does and the appearance of the wake, it is 


| 22 knots. 


exceedingly efficient even at the high rate of velocity at which 
it revolves. The engine is placed rather forward of the 
centre of the boat, and it naturally occupies a good deal of 
room. It is provided with a friction clutch, the hand wheel 
for working which may be seen aft of the engine, this clutch 
being for transmitting the motion of the engine to the 
propeller shaft. Steering is brought about by a system of 


| wires and a hand wheel, which is manipulated exactly as is 


the steering wheel of a motor car. The whole weight of the 
boat hull, engine and everything included, is, we are informed, 
rather under 14 tons. 

We were able to sail in her straight from a point in the 
Medina above Cowes to the head of Southampton Water, the 
distance being accomplished in forty minutes. We also had 
further runs in Southampton Water, and are therefore in a 
good position to judge of the capabilities of the launch from 
a speed, and also from a seaworthy point of view. There is 
not a doubt that she is extremely fast. She was reported to 
have accomplished Friday’s race at an average speed of 
We should not have been surprised to hear that 
when we were on board she was at times going even faster than 
this. The distance from above Cowes to the point reached at 
the head of Southampton Water by the nearest route is probably 
about fourteen miles. For a short distance in mid-Solent, 
where the water was rather choppy and the wind strong, the 


speed was reduced, and yet, as we say, the time taken—with 
six passengers and a heavy cargo of full petrol tins, & Pp 
board, was 40 minutes. This would give the average te 
about 21 miles an hour. Moreover, fhe course steered wa, 
not quite the most direct, and once, in order to show . 
her capabilities, the boat was taken in a complete circle a 
full speed. We judged the diameter of the circle to be about 
fifty to sixty yards. 

In such a boat, with so powerful an engine, Vibration 
would certainly be expected. As a fact, a slight vibration 
only is experienced when standing aft of the engine and oye, 
the screw shaft, and none whatever is felt even at full spee 
in the forward compartment, from which the steering is done 
We were enabled to sit in both places, and when in th, 
latter had an opportunity of steering the boat for some djs. 
tance. The eas> with which she answered her helm Was 
remarkable; perfect control of the boat was possible with 
practically no effort. Another noticeable thing is the smaj). 
ness of the disturbince of the water even at full speed, both 
at the bows andin the wake, It was much less than might haye 
been anticipated. In smooth water but litt'e is knocked y 
by the bows, but when the water is a bit choppy, especially 
if there is much wind, a considerable quantity of spray come; 
on board, rendering oilskins and the hoods already mep. 
tioned quite necessary. As in torpedo and such like craft 
tho pitching or rolling motions when the boat is going fast 
are very slight. The bows just cut through the waves instead 
of going over them. This process is aided, no doubt, by the 
fact that the bows are slightly raised by the action of the 
screw. 

It will be asked, of course, to what uses such a craft as this 
can be put. There are probably a number of ways in which 
even now it could be employed, and we venture to think that 
small vessels on lines similar to the Napier will, in the future, 
have a considerable amount of occupation found for them, 
The Napier, it must be remembered, is a boat built and 
engined with materials at hand. Even now, an engine of like 
power, but of considerably less weight, might be put into her, 
We are informed that a 100 horse-power Napier engine has 
already been constructed, which weighs only between 6 |b, 
and 7 lb. to the horse-power. What may be looked for in the 
future if such developments have resulted from the experi. 
ments and experience of the last few years? The French 
have hitherto been ahead of us, perhaps, in petrol engine 
propelled boats, but we doubt if they are now, or will be, in 
the future. The Napier is fast, but we have little doubt that 
the experience gained with her will enable her makers to 
make boats of her class even faster. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible yor the opinions of our 
correspondents.) 


PORTLAND CEMENT, 

Sia,—In Toe ENGINEER of April 3rd last you kindly published a 
letter on Portland cement in which I gave reasons for supposing 
that the failure of cement, especially in marine work, may some- 
times be attributed to the defective calcination of the mixture of 
chalk and clay which are the essential ingredients of artificial 
Portland cement. I also stated that the process of burning, if 
properly performed, should produce a dense and hard clinker, 
calcined to the verge of vitrification, and I showed that the merits 
of extremely fine grinding were greatly exaggerated, as bas been 
amply proved by time and experience, for the mortars and con 
cretes made with coarse but well-burned cements from twenty-five 
to forty years ago are at the present day nearly as hard as stone, 
while the proportions by volume of cement to sand or gravel 
are now substantially the same as those adopted in the 
earlier period. Consequently the only economy due to fine 
grinding is that derived from the fact that fine cement in 
its uncompressed condition is slightly, but only slightly, lighter 
percubic foot—or per bushel—than coarse cement, and therefore 
a ton of modern fine cement is a trifle bulkier than a ton of the 
ancient coarse cement, and goes a little farther than the propor- 
tions of sand and cement in mortar are measured, as they almost 
invariably are; by volume. I also pointed out that the demand 
for excessively fine grinding creates a temptation to underburn 
cement, inasmuch as it is cheaper and easier to produce fine 
cement from an underburned soft product than from a hard and 
highly calcined clinker, and that consequently underburned 
cements occasionally come into the market and require to bo 
specially guarded against by marine and hydraulic engineers. 

Another circumstance connected with cement requires elucida- 
tion. Free lime in overlimed cements has often been alleged to 
be a cause of after-failure in cements that have passed the ordinary 
tests in a satisfactory manner. If, however, there is really free 
lime—that is, quicklime—in cement it should, on account of its 
finely divided condition, become hydrated and slaked within a few 
aninutes, perhaps a few seconds, after it has received its doxe of 
water. It is, cf course, the experience of every practical engineer 
that it is desirable to keep cement when delivered hot from the 
factory for some weeks, or even months, in store before using it. 
Chis increases the time of setting, which for marioe work should 
not be less than one hour, and tends to ensure sound work ; but it 
seems questionable whether this slower setting is entirely due to 
any free lime which happens t» be in the hot cement absorbing 
moisture from the air, especially when the cement is kept in 
casks or bags in place of being spread out in a thin layer, for 
it is not easy to see how enough moist air can penetrate 
the heart of a cask or bag in the course of a few 
weeks so as to enable quicklime in the heart to be 
sufficiently hydrated to change from quick into slaked lime. It 
rather suggests the idea that an excess of lime in over-limed 
cement is not altogether in the ordinary condition of free lime, but 
that it is held in some weak kind of chemical bond by the other 
constituents of the cement, which require tims and exposure to 
l.osen, and that when thus loosened the over-limed cement may be 
more trustworthy than is generally admitted. If finely divided 
lime really exists in the condition of ordinary quicklime in over- 
limed cement, and if, when this cement is mixed with sand and 
water so as to form mortar, this free becomes slaked almost immie- 
diately after the water is added, and long before the mortar has 
time to set, the latter bears some resemblance to the well-known 
composite mortar made of a mixture of ordinary slaked lime with 
cement, and which mortar I have used for more than twenty-seven 
years for special kinds of work with great success. Bae 

It is true that Mr. Butler [Butler ‘On the Finer Grinding of 
Portland Cement” (‘ Prc ceedings,” Inst. C.E., Vol. exxxii., part 2)| 
thinks that free lime in coarsely ground cement is confined within 
the hard-burned coarse particles, but it is not easy to see why this 
should be so, for freo lime is a comparatively soft material and 
not likely to form a portion of the hardest part of the clinker. 

Cement with too large a proportion of clay is even worse than 
one with an excess of lime, and, as.an over-clayed cement requires 
less fuel and is more easily ground than one in which the clay and 
chalk are in their proper proportions, it is to be feared that this 
sometimes tempts to over-dosing with clay, which generally produces 
a quick-setting but weak cement. On the other hand, itis not easy 
to overburn cement in which the proportion of lime is excessive. 
The temperature of calcination should be high, so that the 





materials may agglutinate and arrive at the verge of vitrification. 
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In this respect the calcination of Portland cement differs 
essentially from that of Roman and some other natural cements 
which are injared by being calcined to the verge of vitritication. 
The produce of the kiln, when made from properly mixed 
materials and carefully burned, will be a clinker of a dark 
greenish-black colour, and reduced to nearly half the original 
weight. Sometimes a — proportion of dust is formed along 
with the semi- vitrified clinker ; this dust, when mixed with water, 
will be-of a bad colour and deficient in tensile strength. It is 
sometimes supposed that we owe fine agar to continental 
manufacturers, but the usual practice in the United States, before 
1870, was to grind cement so that not more than 8 per cent. should 
be rejected by a sieve of 6400 meshes to the square inch. The 
American cements, however, were produced from natural cement 
stone, and were probably more easily ground than artificial English 
Portland cement, : \ : = 

Finally, we may conclude tbat if suitable materials for artificial 
Portland cement are properly proportioned and thoroughly in- 
corporated, and if the calcination is sufficiently bigb, long 
exporience, and not merely laboratory experiments, proves that 
course cement makes as good mortar cr concrets as very fine 
cement, and that the vaunted economy of the Jatter has been 
greatly overrated. BINDON B, £TONEY. 

14, Elgin-read, Dublin, 

August 11th. 


THE PROPULSION OF WARSHIPS. 


Sin, —Certsialy my letter on this subject was not intended to 
impute any lack or profundity of knowledge, and I can only 
remind Mr. Quick that the = of reading our letters as others 
read them is a withheld gift. I can only answer his question, 
first, that 1 am unaware of the ‘‘ constant” tor tank experiments, 
yiz., the percentages of certainty and of uncertainty which the 
tank experiments can guarantee towards success in the real thing ; 
secondly, I am very dubious towards such results solving propeller 
prob'ems, which are sometimes abstractions too subtle for words ; 
thirdly, the success of propellers depends on the material and on 
each and every item of their dimensions and positions, of which 
blade area is one, and the perfectiog of satisfactory dimensions is 
a gradual rither than a leaping process in these days of transmit- 
tiog increasing }»»wers through propellers. 

Eyaally unsatisfactory results are given by using too much a3 
well_as too li tle area, and I have no doubt that Mr. Quick’s 
reading of Bourne will have told him that curtailing the Archi- 
medean screw till a satisfactory “fraction of a convolution ”—as 
Bourne calls it—is arrived at was made, which spoke-shaving 
method seems to be that suggested Mr. Quick to the Admiralty. 
Such a series of experiments in H.M.S, Dwarf ‘‘was undertaken 
at Woolwich in the year 1845 to determine the best relative pro- 
portions for the screw propeller, with regard to pitch, length, and 
area.” And four years afterwards Griffith patented “filling up 
the central portion of the propeller to prevent the centrifugal 
action upon the water and consequent waste of power.” 
Certainly, if Griffith was correct, our propellers now in being are 
incorrect, 

Further, that r ing the di of any propelier bas never 
improved it as a propeller, t.¢., given more advance of ship per 
revolution ; the slip is always thus increased, but as a means of 
obtaining more indicated horse-power for the same coal this 
method wd pate pao though stultifying all elaborate calculations 
as to speed and indicated horse-power per square foot of helicoidal 
area, based on indicated horse-power. 

Iam sorry that Mr. Quick iterates his assertion as to ‘rule-of- 
thumb” practice. Knowing many marine engine designers, I can 
assure him that they would not be flattered by his dictum, and in 
decrying fancy pitches and fancy forms doubtless many of these 
gentlemen would agree with me. Regarding ‘“‘cavitation,” the old 
idea of the lack of solid water when going ahead does not explain 
why many propellers cavitate when going astern, notably those of 
the increasing pitch type, which I augur that Mr. Quick favours, 
and which may cause verging on fracture of holding-down bolts 
when going astern to avert collision. For, if the function of the 
propeller were only to speed the ship ahead, and never astern, 
very different forms and dimensions could be adopted. Some 
fifty years ago cavitation was very marked in a number of small 
vessels built for our Navy. The engine builders bad to give 
indicated horse-power, and up to a certain speed of engine the 
speed of the vessel responded ; after that, although the indicated 
horse-power was attained, the speed of the vessel actually 
decreased as the engines went faster. These were very good 
propellers for giving indicated horse-power, 

I agree with Mr, Quick that the Admiralty would be running 
counter to the Official Secrets Act should they publish dimensions 
of propellers giving increased speed to our warships, though I 
regret that he has not favoured your readers with his ideas. He 
is hardly discriminatory in claiming for the gun-metal propellers 
of fifty years ago the same virtues as the manganese bronzes, 
which have the strength but not the skin friction of steel. And 
then, as now, it was noted that increased speed resulted from 
polishing propellers, and decreased speed from painting them, 
when made of yellow metal. Perhaps you can find space for 
the accompanying form, giving comparative results of steel and 
bronze propellers in comparatively similar vessels, and also the 
effect of changes of dimensions of propellers. 

The fact is, the screw propeller is viewed from different asp2cts, 
which may ba called the indicated horse-power, the speed, the 
radius of action per bunker, the non-vibrating, and the weight and 
first cost; and the task of the engineer should be a production 
harmonising the above five discordant elements, his initial informa- 
tion being displacement, coefficient of fineness, and arrangement of 
bilge keels. “For it is possible to fit bilge keels producing less 
knottage por ton of coal when light than when deep, and they 
materially increase the task of the engineer in speed production. 



































Propellers. 
- | Comparative -_—— ——— 
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3 |- E . 
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SAFE LOAD ON LAMINATED SPRINGS, 
Sir, —What is the safe load laminated springs will carry? There 


are two formule to calculate it in Molesworth’s ‘‘ Pocket-book, 
one for carriage, the other for engine springs. The former is the 
more rational of the two, because it takes into account the width 
of the buckle, but the constant coefficient is evidently wrong. We 
are told that the safe working load in tons which a spring will 
B Sht2n ht? n 
carry is = 37> = 13:3 —j— 





where 


S$ = ultimate stress in tons per square inch = 4.. 
4 = width of plates in inches, 





= thickness of each plate in inches. 

n = number of plates. 

L = half-length of spring from buckle in inches. : 

But if S is the ultimate strength, the formula will give the 
theoretical breaking load on the spring. Of course the spring will 
not fail under the calculated load, (1) because there is a considerable 
margin between theory and actual results, and each plate is in 
itself stronger than the formula indicates; (2) there is some 
friction between the individual plates, which adds considerably to 
the strength of the spring; and (3) the ultimate strength of 
spring steel is more than 40 tons per square inch, even before 
tempering and annealing. 

Clark’s formula—the other formula is Molesworth—gives some- 
what Jower results, especially if the width of the buckle is counted 
as part of the span. 

bere is a third formula in Fowler's ‘‘ Mechanical Engineer’s 
Pocket-book,” which seems to be a compromise between the two 
formule in Molesworth. 

The specifications as regards the spring steel on the Continent 
are also very divergent. Thus, ¢.g., the French State railways 
specify that the untempered steel must have an ultimate tensile 
strength of 50-8 tons per square inch, the tempered and annealed 
spring a strength of 88-9 tons per square inch. : 

The Paris-Lyons-Mediterranean Railway expects an ultimate 
strength of more than 127 tons per square inch, if calculated by 
the usual theoretical formula for bending stresses. 

The Eastern Railway of France specifies for the elastic limit of 
tempered and annealed bars, if calculated by the theoretical 
formula, as follows :—63-5 tons "ge square inch for steel of 
ordinary quality, 88-9 tons for steel of superior quality, and 95-2 
tons for extra superior quality. 

The Adriatic Railways in Italy specify that a steel bar tempered 
and treated in the same way as it is when it is manufactured into 
springs must not break if calculated by ‘‘the usual theoretical 
formula ” till the stress in the fibre furthest from the neutral fibre 
has reached 133 tons per square inch, 

The Southern Railway of Austria specifies 47-6 to 52-1 tons per 
square inch tensile strength for untempered spring steel, the 
Hungarian State Railways and Swiss Central Railway an ultimate 
tensile strength of 50-8 tons, and the St. Gothard Railway 48-3 
tons per square inch. 

It seems to me that a standardisation committee is badly 
wanted on the Continent also. 

While on the question of plate springs, may I ask why British 
spring makers have such an aversion—at least { am told they have 
—to testing s vm beyond the straight line! The late M. 
Belpaire, on the Belgian State Railways, made all his engine 
springs straight to begin with—because they are easier to manu- 
facture—and consequently, when they deflect they, of course, 
bend beyond the straight. Everything depends on the total 
deflection. X. ¥. Z. 





GUNS AND WATER-TUBE BOILERS. 


Sir,—As some little time has elapsed since the appearance of 
the erroneous statements in connection with this matter in your 
columns, perhaps I may be permitted brietly to recapitu’ate what 
has appeared, so that the corrections may be duly appreciated. 

In your leading article of May Sth the ast ga 
ment was made that on board the U.S. cruiser Maine no fewer | 
than ninety tubes of the boilers were bent and several of them 
burst owing to ‘‘the concussion and shock when her big guns we e 
fired during target practice,” and that indeed the whole boiler 
installation was said to have suffered severely. 

On my pointing out in your columas—May 22nd—the absurdity 
of such an idea, and that the tubes of a water-tube boiler were no 
more liable to be affected by the firing of the guns than those of a 
cylindrical boiler, you asserted that the statement was “‘ official, 
and made by a Commission appointed to investigate the injury,” 
and further, in your issue of June 12th, we are told that the official 
statement concerning the effect on the boilers of the Maine by 
firing the big guns is that it resulted in the bursting of ninety 
tubes owing to the shock and concussion caused by their recoil, 
and it is suggested that the reported failure of a bolt in the boilers 
of H.M.S. Good Hope, said to have taken place ‘‘ during heavy gun 
practice,” is rather alarming when taken together with the 
‘*explosion ” on the Maine, 

Dealing first with the trouble on the Maine, it should be said at 
once that the alleged ‘‘ bursting of ninety tubes ” is a gross exaggera- 
tion. The number of the burst ones was two, the others were 
bent only, and they were taken out, straightened, and most of 
them replaced. 

As to the cause, theré is no basis of fact whatever for such an 
extraordinary idea as that the damage was due in any way to the 
firing of the guns, nor is there anything in the official reports 
suggesting such a connection. In fact, they do not mention the 
guns even. 

With regard to the Good Hope, the ‘‘ heavy gun practice ” is a 
myth, and at the time of the alleged failure of the bolt not a 
single gun had been fired. 

However, it may be considered reassuring to know that the 
Admiralty have just had ‘‘heavy gun practice” carried out with 
the Leviathan, a sister ship to the Good Hope, the guns being 
fired under all possible conditions, and with the boilers working at 
their full pressure and utmost power, and as might be expected, 
not the slightest inconvenience resulted in any way whatever. 

It cannot be sufficiently emphasised that the idea that the firing 
of a ship’s guns is more dangerous to the tubes of a water-tube 
boiler than to those of a cylindrical one, is essentially an absurd one, 
and without any basis whatever. Should there G the slightest 
liability for them to suffer in this respect, no sane person would 
for a moment think of putting them on board a warship, and I 
trust we have heard the last of such a foo!ish theory. 

Genoa, August 6th. C. de GRAVE SELLS, 








THE SPEED OF MOTOR CARS. 


Sir,--With referezce to the Motor Car Bill, passed apparently 
on trial for three years, it seems probable that the admission of a 
speed limit will entail disagreeable differences in estimates of pace 
at critical periods, similar to those that appeared in prosecutions 
of motorists before the passing of this Bill. Whether it would 
have been easier to argue as to what might be judged a dangerous 
and what a safe speed at the time, is another question, and may 
need another solution ; but surely there need be no difficulty in 
designing and making a motor car meter, combined with a clock, 
that would record pace and time, as well as the distances run, 
during every part of a trip, just as, for instance, automatic gauges 
are used to record the rise and fall of tides, and show by the 
inclination of the line traced by the tide pencil, to the horizontal 
time lines printed on the roll, what were the rates of flow, or of 
ebb, throughout. 

To carry a reliable instrument of this kind might often be useful 
to the owner, and, of course, need only be produced when he 
desires to do so in self-defence. 

Possibly, if you should deem this suggestion worthy of a place 
in your columns, some good instrument makers will work out the 
idea, and perhaps save magistrates a good amount of time and 
trouble. J. E, Wuirtne, M.1.C.E. 

Dunham House, Ramsgate, 

August 9th. 





SOUTHWARK BRIDGE, 

Sir,—The following, though not a strict reply to “‘C.E.,” may 
be of service. From the manuscript life of John Rennie the 
elder—written by his son—and now in the possession of the Insti- 
tution of Civil Engineers, it appears—see vol. vii., page 141—that 
the ribs of Southwark Bridge were designed with such an adjust- 


figure of the ribs, no reliance being placed upon the bolts connect- 
ing the sections, which bolts were used to facilitate erection 


simply. 

F cies somewhere read, though unable now to quote my 
authority, that the skewbacks were prepared in such a way as to 
ensure the thrust being incident on a narrow bearing surface at 
the centre of each springing, thus introducing a species of hinge 
joint; but as after the arch was complete long-fitting wedges 
were driven to fill the whole depth of the springing, the hinge 
can have been effective only during erection. The younger 
Rennie refers to the ribs, formed of separate pieces, as the equiva- 
lent of a stone arch formed of separate voussoirs, Dr. Young made 
an investigation of the matter, and appears to have expressed a 
favourable opinion of the structure ; but I do not gather that he 
treated the question of stresses from Mr. Rennie’s standpoint. 

A rough computation <f the horzontal thrust, given in Law’s 
‘ Civil Engineering,” makes the mean compressive stress at the 
crown 2-1 tons per square ineb. I suggest that ‘“‘C.E.” may 
with advantage consult the manuscript volumes which were pre- 
sented to the Institution in 1898 by Miss Rennie, a granddaughter 
of the elder Rennie. In this book are also some interesting par- 
ticulars of old Vauxhall Bridge piled foundations, not generally 
available, however, till the above-mentioned date. In the auto- 
biograpby of the younger Rennie, Sir John, which may be referred 
to for information respecting both bridges, the statement as to the 
Vauxhall Bridge foundations are distinctly misleading, as cai 
only are there mentioned. W. H. Tuorre, 

60, Winsham-grove, Clapham Common, 8.W., 

August 11th. 








THERMAL STORAGE. 


Sir,—In the discussion as reported in your pages on Mr. 
McLaren's paper read at the recent meeting of the Institution of 
Mechanical Enginee-s, Mr. Halpin gave figures which, cddly 
enough, were not questioned at the time, although, as they stand, 
they may mean anything or nothing. I now express a hope 
that Mr. Halpin will clear the matter up. 

It is easy to understand what thermal storage can do in the way 
of supplying steam. Mr. Halpin, however, was dealing with it as 
a feed-wa‘er heater, and he gave an example where the increase 
in evaporation over 94 hours due to thermal storage was 21-7 per 
cent. ; other examples were given, but I shall confine myself to 
this one. 

Mr. Halpin does not give the pressure or temperature in his 
storage reservoir, but, so far as I can calculate on the insufficient 
data, the saving effected represents the difference between feed- 
ing the boilers with water at 60 deg. and at 338 dez. Thermal 
storuge in this cise means hot feed instead of cold feed. 

But the feed water must have been heated at the cost of fuel, 
and the fuel used for this purpose has to be charged to the steam 
boiler. I take it that the storage reservoir was either heated up 
before the experiment began or by some other boiler. In this 
case there was no economy secured. 

If, however, the steam from the boiler was passing during the 
experiment into the thermal store cylinder we have feed water 
heated by live steam, and we have Mr. Kirkcaldy’s effect pro- 
duced, only ‘‘ much more so.” 

If Mr. Halpin can rea!ly show that the heating of feed water by 
live steam saves 21 per cent. in fuel we must alter all our notions 
about the production of steam. To me the thing seemsimpossible, 
and I await explanations with curiosity. M. Inst. M.E. 

Leeds, August 8th. 





ELASTIC WHEELS. 


Sir,—My attention has been drawn to an article which ter 
in THE ENGINEER of July 24th, upon ‘‘ Elastic Railway Wheels,” 
in which the statement is made that ‘‘it would be practically im- 
possible to run a motor car at even 20 miles an hour without rubber 
tires.” It may be of some interest to you to know that this speed 
has within the last few months been maintained, and even exceeded, 
with an elastic driving wheel, running upon an ordinary flat iron 
tire, on roads which are far from ideal, with very satisfactory 
results, and unless I am very much mistaken, the motor world will 
hear a great deal more of this wheel as soon as some further 
exhaustive tests have been made, for undertaking which a syndicate 
is now being formed. For obvious reasons I cannot disclose the 
exact dates or locality of the late tests, but the facts are known to 
some five or six persons. I may add that the wheel is applicable 
to every kind of motor vehicle, from those used upon railways to 
motor bicycles. LAURENCE T, CLARKSON, L.Sc. 
G-:ange-road, Beccles, August 10th. 





BRITISH TRADE MARKS IN CHINA. 


Sir,—The Foreign-office has informed me that a telegram has 
been received from his Majesty’s (hargé d’Affaires at Peking 
stating that ratifications of the Commercial Treaty of September 
5th, 1902, between Great Britain and China, were exchanged on 
the 28th ult. By Article VII. of the treaty the Chinese Govern- 
ment undertake to afford protection to British trade marks against 
infringement, imitation, or colourable imitation by Chinese 
subjects, and further undertake to establish a system of registra- 
tion for foreign trade marks. This will be a distinct boon for 
British traders, as hitherto, owing to the omission from former 
treaties of any reference to trade marks, and for lack of a proper 
register, great difficulty has been experienced in obtaining the 
punishment of Chinese traders forging or imitating foreign trade 
marks. REGINALD W. BaRKER. 

British and Foreign Patent and Trade Mark Offices, 

56, Ludgate-hill, London, August 4th. 





THE SPEED OF A CRICKET BALL. 


Sir,—I recently heard the following question discussed. Readers 
of THE ENGINEER may find it interesting. If a crack bowler stood 
ready, as close as was safe to a train running at 60 miles an hour, 
could he hit the end of the guard’s van with a cricket ball after the 
train had passed him ? 

I venture to state the case somewhat differently. Let a guard’s 
van be cleared from end to end and the back removed. Then 
while the train was running at 60 miles an hour let 4a first-class 
bowler start from the leading end of the van, run as if ona cricket 
field, and bowl as hard as he was able, about how far behind the 
train would the ball drop ? 

If the ball were not bowled, but suffered to fal!, say, out of the 
window of the van, it would, allowing for the resistance of the air, 
hit the ground very nearly under the window. Cover Pornt. 

Leyton, August 11th. 





THE DIESEL OIL ENGINE, 


Str,—In your report of the proceedings at the Institute of 
Mechanical Engineers at Leeds, and of the discussion on Mr. Ade 
Clark’s paper on the “Diesel Oil Engine,” I observe that Mr. 
Saxon is credited with a statement as fo the, cost.of running steam 
and oil engines which he did not make--the whole «f the remarks 
in the second, third, fourth, and fifth sentences of the paragraph 
attributed to Mr. Saxon having been made by 7 

A. J. Lawson. 

4, Adelphi-terrace, London, W.C., 

August 12th. 








THE ss. MoorHEN.—The Cork Steamship Company’s steam 
Moorhen has recently been given ahorough overhauling by Messrs. 
David Rollo and Sons. The whole hull was tested, and all parts 
which showed appreciable deterioration cut out and renewed. New 





ment of the weights carried, as to make the linear arch follow the 


beilers and a new propeller were also fitted. 





THE ENGINEER 


Ava. 14, 1903 








FLOATING DOCK FOR DURBAN 


SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND AND WALKER-ON-TYNE, BUILDERS 





1HE NEW FLOATING DOCK FOR DURBAN. 


A FLOATING dock, built for the Government of Natal, to 
replace that which was unfortunately lost on the passage out 
to Durban Jast year, was launched on Saturday last, by Swan, 
Hunter, and Wigham Richardson, Limited. The present 
dock, which is of the same type as that at H.M. Dockyard at 
Bermuda, and also of that which was lost, has a lifting power 
of 8500 tons. Its extreme length is 475ft., and its width 
96ft. 2in. The distance between the guard timbers on the 


side walls is 70ft., so that the dock can accommodate vessels | 


up to 68ft. beam, and whilst still retaining a freeboard of 
4f. 3in., it can take a vessel drawing 23ft. over keel blocks 
4ft. high. 

The dock proper corsists of three pontoons and two side 
walls, to which the former are connected in such a way that 
any of the pontoons, when required, can be removed and 
Jifted by the dock itself, thus making it self-docking in all its 
parts. The machinery of the dock is contained in the upper 
portion of the side walls, and consists of two separate, but 
identical installations. Each installation comprises two 
boilers and two pumps, each pump driven by its own separate 
ergine, and the piping arrangements of the dock are to 
arranged that either pump can empty the whole of the com- 
partments on its side of the dock. In addition to this there 
is @ communication through the ccntral bulkhead across the 
dock, so that in case of any breakdown it would still be 
possible to lift the dock by the engines of one side alone. 
The boilers are of the ordinary return tube marine type, 10ft. 
long by 8ft. 6in. diameter, and were built by Messrs. 
Cochrane and Co., of Annan. The engines are of the hori- 
zontal compound type, placed on their sides, and connected 
directly to the vertical spindles of the centrifugal pumps, 
which are placed right down at the bottom of the dock, 
directly on top of the main drain of the pumping system, the 
weight of the shafts and pump impellers being taken on ball 
bearings at the ergine dock. These and the engines have 
been built by Messrs. Drysdale and Co., of Glasgow. 

The dock itself is divided into forty-four water-tight com- 
partments, each of which has a separate pipe leading into it, 
each pipe being provided with its separate valve. All these 
distributing pipes are collected together into the main drain 
on which the pumps are seated, and the discharge and inlets 
into this main drain are governed by large screw-down valves 
and by automatic flap valves outside the dock. The different 
compartments are all worked by means of bell eranks and 
rods and levers from the valve house, which is placed cen- 
trally on each wall, whence direct communication can be 
made to the engines and the inlet and outlet valves, co that 
the valveman standing in his house has complete control over 
the whole of his section of the dock. In addition to the 
main pumping service there is a small direct acting drainage 


service into all the pontoon compartments, which can also be | Bermuda Dock, made by the same builders, will be found in | t 
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for cleaning the outside of vessels or for filling up their tanks 
for testing purposes. The pumps for this service were made 
by Messrs Lamont and Co., of Paisley. The valve-lifting 
gear, and the erc ction of the machinery of the dock generally 
has been carried out by the Wallsend Slipway and Engineer- 
ing Company, Limited. 

As regards fittings, the dock is supplied with the usual 
timber keel blocks, and, in addition, has forty-six sliding 
bilge blocks, which can be hauled in under the vessel by 
means of chains from the top deck. It is further provided 
with four mechanical side shores, also worked by hand- 
wheels from the top deck, by means of which a vessel can be 
centred on the dock. Four steam-warping winches—two on 
each wall—are provided for hauling the vessel into the dock, 
and numerous bollards and timberheads are provided on the 
face of the walls for making her fast. 

The dock is further provided with an electric installation, 
which will enable work to be carried out on ships by night. 


This installation, which is placed in one of the walls, consists | 


of a marine type boiler by Clarke, Chapman and Co., and of 
two steam dynamos, duplicates of each other. By means of 
@ flexible cable the current is conveyed across the dock to the 
other wall, where it is connected to a switchboard. The 
lighting installation consists of three circuits — first, there are 
the standard 200-candle power lamps along the top deck of 
the walls, which light the dock generally; secondly, there is 
a series of clusters of lamps in reflectors, with flexible leads, 
which can be carried to any portion of the dock, or 
ship on the dock where light is required; and lastly, there 
are the ordinary incandescent lamps in the boiler, engine, 
and store rooms, and other compartments of the dock. The 
electrical installation of the dock is of sufficient power to 
enable electric drills or other machines to be driven from the 


plug boxes, for carrying on work on the hulls of ships on the | 


dock, for which purpose it is possible to utilise both the steam 


| dynamos simultaneously, in which case steam could be taken 


from the main boilers of the dock, for both the main and 
auxiliary steam services are so connected together that either 
may be used to supplement the other. The whole of tke 
electrical irs‘allation has been provided by Messrs. J. H. 
Holmes and Co., of Newcastle. The system used is the 
direc’ current, at a tension of 110 volts, the electric cables 
being all contained in steel tubes to prevent injury, with the 


exception of the cable which crosses the dock, which is | 


| drawn into lead, and suitably armoured. 


Directly after the launch, the end pontoon, which was | 
| previously launched, was connected up to the dock, in readi- 


ness for the self-docking trials, which are to consist of the 
lifting and replacing of the large centre pontoon. After this 
the dock will proceed on its voyage to Durban, where it is due 
to arrive before the end of the current year. An interesting 
illustrated account of the operation of self-docking the 


utilised by changing the nozzles as a washing down service Tur Encineer for June 13th, 1902. 





COAL MINING IN CHINA. 
AN engineer, who has lived many years in China, recently 
| undertook to investigate the conditions of coal mining in 
that country, and he has published the following striking 
details. It seems that the due development of the industry 
has been retarded by the very strong aversion shown by the 
Chinese to working in the mines; not only up to quite recent 
times were the mine-owners compelled to drive the people to 
work in the mines, but they had to keep them there. Owing 
to the lack of technical equipment a greater number of 
miners had to be cmployed. To secure labour the rich mine- 
owners hit upon the idea of enticing half-starved coolies from 
the Southern Provinces to work in the mines under specious 
promises; these coolies went to a living death, for their 
return to bank was prevented by armed men who stood 
around the cage. Many a miner who could not endure the 
wretched existence and attempted to escape was shot down 
| promptly; only very few of them ever saw the light of day 
again, and they died from privation and exhaustion. Other 
richer mine-owners maintained bands of Chun-chus, who 
fell upon the Chinese villages and carried off the male 
population to work in the mines. The higher Government 
officials were bribed to disregard these outrageous methods of 
securing labour, and the less influential officials dared not 
make a stand against the mine-owners. Under these con- 
ditions the aversion of the Chinese to labour in the mines is 
| not to be wondered at, and in this way is explained the great 
trouble which the Russians experienced in obtaining the 
labour necessary for working the coal mines situated 17 
miles from the station of Yan-tai on the Eastern China 
Railway. At first, only the rabble element of the natives 
could be prevailed upon to undertake the work ; but, when 
it was found that the conditions were more humane than 
those which existed in purely Chinese mines, a better class 

of workmen was eventually forthcoming. 








SEWaGE PumpiInc ENGINES.—For raising the sewage cf a low- 
lying district into the main intercepting sewer system, the city «f 
Chicago will build a pumping station with four centrifugal pumps 
having runners 74ft. diameter. These pumps are set horizontally 
in the pump chamber, and the shaft extends up to the engine- 
| room. On the head of the shaft is a horizontal crank-arm. Two 
of the pumps will be driven each by a cross-compound condensing 
Corliss engine, with cylinders 14in, and 28in. diameter, and 30in. 
| stroke. The cylinders are set with their centre lines at an angle of 
90 deg., the connecting-rods converging upon the same shaft. Tbe 
| other two pumps are driven by triple-expansion Corliss condensing 
engines. One of these has cylinders 9}in., 164in., and 23in. 
| diameter, by 30in. stroke. The other has cylinders 8in., 13in., and 
| 18in, diameter, and 24in. stroke. The compound engines will have 
| 4in. admission and exhaust valves in the high-pressure cylinder, 

and four 6in. admission and exhaust valves in the low-pressure 
| cylinder. The connecting-rods will be 74ft. long, both attached to 
e same crank-pin, 5in. by 3hin. for the upper, and 6in. by 34in. 
‘for the lower rod. The shaft will be Qin. diameter, 20ft, long. 


| 
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THE RAISING OF WATER FROM DEEP WELLS 
AND BORINGS BY COMPRESSED AIR.* * 


AM H. MAXWELL, Assoc, M. Inst. C.E., Borough and 
Waterworks Engineer, Tunbridge Wells. 


‘Yue use of compressed air for power transmission has been a 
matter of careful study and experiment on the part of engineers 
for some considerable time past, but it is only during more recent 
years that the ‘‘air-lift’” system has been applied to any practical 
extent in this country, — 

The successful adoption of the system of raising water by the 
use of compressed air is dependent upon the conditions peculiar to 
the case under treatment, aud it is therefore essential that the 
waterworks engineer, before resorting thereto, should carefully 
consider whether the special circumstances of the case are such as 
to fully warrant its adoption, and the author bopes in the course 
of the present paper to point out from his own experience what he 
believes to be the — circumstances to which the system is 
particularly applicable. 

Before referring to the details of the plant —Corporation Water- 
works, Tunbridge Wells—under the author’s charge, it will be 
convenient briefly to review some of the general principles 
governing the operation of compressed air in raising water. 

The experiments carried out in the United States by Dr. Pohlé, 
of Arizona, who for some years past has been engaged in the 
application and development of this system for raising water, oil, 
and other liquids from underground sources, have proved that the 
main principle upon which the system operates is the following : 
Air under the necessary pressure, and of suitable volume is 
admitted to the bottom of a pipe immersed in the water to be 
lifted in the manner shown on the accompanying sketch—Fig. 1. 
By this means alternate bands or columns of air and water are 
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Aggregate head of water in rising main 
40 ft. = 1732 Ibs. per sq. inch 


Aggregate head in well = 55 ft. = 23.82 ibs 
per sq. inch 


Fig 1—THE POHLE SYSTEM 

formed in the water-pipe or ‘‘ rising main,” and the air does not, 
as might perhaps have been anticipated, pass through the mass of 
water. the result of this is that the aggregate weight of the 
water in the rising main is insufficient to balance the column of 
water in the boring, and the pressure of the latter therefore 
produces an upward movement of the air and water column in the 
rising main. As the force lifting this column is the head of water 
at A—Fig. 1—it follows that the height to which the water can be 
lifted depends upon the depth to which the pipe is immersed 
below the pumping level of the water in the boring, thus the 
higher the “lift” required the deeper must be the point at which 
the air is injected relatively to the normal water level therein, and 
so the height to which the water has to be raised determines the 
minimum depth to which the boring must be driven. 

With regard to the best proportion between the immersion of 
the air nozzle and the ‘‘ lift” of the water opinions vary, but the 
author found that in his case the most economical result was 
obtained when the ratio was 3 (of immersion) to 1 (of lift) at the 
start, and 2-2 to one at the finish of the test—see Table I., 
Appendix. Under these conditions the efficiency worked out at 
36-8 per cent. calculated from the steam diagram, and at 46 per 
cent. calculated from the compressor diagram, the volumes of air 
used and water lifted being in the proportion of 2-69 of the former 
to 1 of the latter. 

From the results of his own tests and those of others, the author 
has prepared the following table showing the approximate horse- 
power required to compress one cubic foot of free air to different 
pressures per square inch :— ia pate 

2. requir 
== oy age compunne 1 


cub. ft. of air. 
. Solvay Works, Saaralben .. .. .. 176 +484 
Brostowe Estate, near Freidheim .. 0-876 


140 
Tunbridge Wells Waterworks .. 1 
Ditto ae ae er ee 
Ditto a ee Ae 
Sugar Factory, Glogan 
Yard Works, Zwickau 
Rossland Mines, B.C... ‘e 
With regard to the quantity of 
volume of water to any specified height, the author has found the 
following formula to give results In accordance with his own 
experience :— 
X = cubic feet of free air per minute ; 
A = gallons of water required per minute ; 
B = “lift” of water in feet ; 
re AXxB 
x 125 


From this formula it is, of course, a simple matter to ascertain 
the quantity of water that can be lifted to any given height by a 
given quantity of air. : 

With regard to the proportions between the areas of the air-pipe 
and the rising main, the author considers that further experiments 
are required before it can be decided what proportions will secure 
the most economical results in practice; it is evident that the 
velocity of the water in the rising main is an important factor in 
this case, but as regards the air-pipe the author considers that the 
velocity of the air should not exceed about 20ft. per second. 

It has occurred to the author, as it has no doubt to others who 


7 * Read at the Bolton meeting of the British Association of Waterworks 
Zngincers, 
t This excellent result was probably due to the use of inter-coolers. 
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have watched an air-lift plant in operation, that the excessive | ‘The com ratively unfavourable results shown in trial 4 were * 
velocity and force of the discharge must involve a considerable | accounted for by the fact that at this time the water level was at 
waste of energy, and that some appreciable economy would be | an unusual depth, and the ratio of immersion to lift was con- 


effected were it possible to utilise this force in any practical way. 


| sequent] 


In considering the design of the compressor, it is obviously | 


importantin the interests of economy to provide either “‘two-stage” 
or ‘‘ three-stage” machines, with inter-coolers, according to the 
amount of compression required. Thus for pressures above 60 Ib. 
per square inch and up to 3001b. per square inch “ two-stage” 
machines are most suitable, and from this to 10001b. per square 
inch ‘* three-stage ” machines are desirable. The cooling of the 
air is also of great importance in this respect, and care should be 
taken to start with an air supply at the lowest temperature 
obtainable. 

Description of Tunbridge Wells plant.—The main factor which 
influenced the decision to apply the “ air-lift” system at Tunbridge 
Wells—which decision was arrived at prior to the author’s appoint- 
ment as waterworks engineer—was the possibility of operating the 
boring from the existing pumping station and avoiding the erection 


reduced to 1-13 tol—end of trial. On this occasion a 
test was , bree made of the maximum yield of the strata, and all 
the wells and borings were being drawn upon to the utmost possibls 
extent. In this case the quantity of air required per unitof water 
lifted rose to a proportion of 8-4 to 1, and the “‘etficiency ” feil to 
17-7 per cent, on the indicated horse-power in steam cylinders, 
and 22 per cent. on indicated horse-power in air cylinders. The 
cost of fuel—at 25s, 5d. per ton, as before—worked out at 1-53d. 


| per 1000 gallons raised, The author has given this result for the 


of any buildings, foundations, or machinery requiring personal | 


supervision at the site of the boring, which is situated some 530 
yards away from the pumping station. The boiler power was also 
sufficient to supply the steam required for the compressors without 
any additional boilers, settings, or buildings for same, and the 
air-compressing plant involved no extra attendance, as a new steam 
pumping plant was then being installed, and one extra mechanic 
was able to attend to both sets of plant. 

The compression is carried out in two stages, the first to a 
pressure of 25lb. per square inch, and the second, after inter-cool- 
ing, to the pressure required, which varies from 901b. to 100lb. per 





rtion of immer- 


purpose of showing the effect of reducing the pro’ 
taken as repre- 


sion to lift, but, of course, these figures mustnot 


| senting the working of the plant under ordinary and fair con- 


APPENDIX.—TaBLe I.—Tests of Air Lift—Tunbridge Wells Waterworis. 


ditions. 
In trial No. 7 the efficiency worked out at 26-1 per cent. on 
steam cylinder diagram, and 32-5 per cent. on air cylinder 
ram, 
‘able II. gives the working results obtained with four examples 
of air-lift plant on the Continent. 

Table III. gives hourly records of a six-hour test carried out 
with an air lift plant at Grinnel, Iowa, on August 16th, 1902. In 
this casa the lift was exceptionally great, being 258ft. The water 
main was 3}in. diameter, and the air pipe fixed outside the water 
main was 2in. diameter. The boring was 2000ft. deep, and the air 

ipe extended to a depth of 557ft., thus giving an immersion of 

t., or a proportion of 1-16 to 1 of “lift.” The water was 
delivered Bt. above surface level. The boring was lined with 
10in. diameter tubes into the rock, and was continued unlined of a 








1 2 8 4 5 6 7 8 9 10 
. Ave rate r Cubic feet =? 
a ee of deliv ery baggem of of ade Caliteniat Ratio “* ba oy Ig of air 
Date of test. hake i ee per \delivered per, ,PeF minute jfree air to 1) _ Pipetolift, == 
| Start. | Finish. — minute. waa of water. / atstart. | At finish. 
oe aes | 
| ft. in. ft. in. 
June 3rd, 1901.. 1 | 84 0 106 0 24,100 64-3 173-6 2-69 3-01 to 1 2-2 tol 
April 1lth-17th, 1901 .. 2 89 0 130 9 29,055 77-5 377 4:8 2-8 tol 1-6 tol 
July (latter part), 1901.. 3 | 94 0 124 0 30,446 81-2 285-3 8-5 2-6 tol 1-72 tol. _ 
| 
July 14th-20th, 1902 4 120 0 158 6 19,785 52-8 447 8-4 18 tol 1-13 tol 
October 7th, 1902 .. 5 103 9 125 9 27,636 73-7 421-8 5-7 2-27 tol 1-69 to 1 
October 21st, 1902 .. 6 109 7 124 6 27,187 72-7 398 5-4 2-1 tol 1-71 tol 
February 12th,1908 ..| 7 | 96 6 112 8 26,289 70-1 260-5 3-7 2-46 to 1 1-96 to 1 





Nors.— The fuel cost per 1000 gallons raised, test No. 5, with water levels varying between 103ft. 9in. and 125ft. 9in., was 1-073d., with coal at 


25s. 5d. per ton. 
-97d. per 1000 gallons. 


square inch, according to the depth of the water in the boring. 
The air is delivered into a large steel receiver situated in the 
engine-house, whence it is conveyed to the wells by means of a 4in. 
cast iron pipe. This main is formed of ordinary spigot and socket 
pipes with lead joints, which, however, shortly after starting the 
plant, showed signs of leakage adjacent to the receiver. This was 
traced to the expansion and contraction of the pipes due to the 
high temperature of the air, and was effectually prevented by 
fixing a cooler on the air-pipe between the second stage compressor 
and the receiver. 

There are two sets of engines and compressors designed to 
deliver a sufficient volume of air to lift the desired quantity of 
water, if needs be, over a igen aie 20ft. high above ground level. 
The engines are compound, with cylinders Sin. and 12in. diameter 
respectively, the air-compressing cylinders ag, ges first stage, 
and 6in. second stage, diameter respectively. e stroke in each 
case is 14in, The air cylinders are water-jacketed at sides and 
covers, The clearance in the air cylinders does not exceed 1 per 
cent. of the capacity. The air isdrawn from outside the building, 
and is carried in an earthenware pipe under the floor to the inlet 
valves, so that it enters the compressors at the lowest possible 
temperature. 

The inter-cooler—between. the first and second stages of com- 
pressors—is formed of a series of ‘“‘Rows” tubes cooled by 
circulating water. This is also fixed outside the engine-house. 

Provision is made for draining off the water which is precipitated 


in the receiver owing to the compression of the air, and, similarly, | 





any oil carried forward by the air from the cylinders is also | 


precipitated here, and drained away from time to time. 


As a} 


further safeguard, another trap is provided near the boring for the | 


same purpose. 
coke in order to arrest any oil carried forward with the air. 

The boring is 350ft. deep, penetrating the Wadhurst Clay to a 
depth of 204ft. 6in., and the Ashdown sands to a further depth of 
145ft. 6in. The upper portion is lined with 15in. steel tubes, and 
the lower portion, 150ft., with steel perforated Yubes, 134in. 
diameter. The rest level of the water is about 96ft. from the 
surface, and the pumping level, when drawing at the rate of 


82,000 gallons per hour, is about 120ft. from the surface, but on | 


the cessation of pumping the water resumes its rest level very 
rapidly. 

The water pipe or rising main is 7in. diameter, and is carried to 
within a few feet of the bottom of the boring. The air D vay was 
originally 14in. diameter, but was subsequently increased to 2hin. 
diameter, an alteration which reduced the air pressure required 
from 105 lb. to 91 lb. per square inch, the latter figure correspond- 
ing very closely to the head of water above the bottom of the air 
pipe, and thus proving the loss by friction to be reduced to a 
minimum. Ina trial run for 10} hours made soon after the plant 
was installed, an average of 31,402 gallons per hour was raised 
from this boring under a head of 133ft., whereas an ordinary 
single-acting pump, such as could be fixed in a boring of this small 
diameter, would not give more than about 18,300 gallons per hour. 
The plant was made and erected by Messrs. Hughes and Lan- 
caster, of London and Ruabon, and the cost, including two com- 
pressors with compound engines, air main, air and water pipes in 
borings, condenser feed and air pumps, was £3374 17s. 6d. 

Cost and efficiency of working.—In Table I. the author has givena 
summary of the results obtained by tests at various times and under 
different conditions of water level, which he believes will prove 
interesting. Here it will be seen that the most favourable result 
was obtained in trial 1, when the proportion of immersion of air 
pipe to lift of water was 3 tol at the start, and 2-2 to 1 at the 
finish, the volume of air used per volume of water lifted being in 
the proportion of 2-69 to 1. ‘The efficiency in this case was 36-8 
per cent. calculated on the water i proportionate to the 
indicated horse-power develo, in steam cylinders and 46 per 
cent. calculated from the indicated horse-power shown by air 
cylinder diagrams, Unfortunately, on this occasion the fuel con- 
sumption was not recorded, so that the cost per 1000 gallons of 
water raised could not be obtained. 

From trial No. 5, however, with a much less immersion of air 
pipe, and when the proportion of air used to water lifted was more 
than double that in the former case, the cost of fuel worked out at 
1-073d. per 1000 gallons for a maximum lift of 125ft. 9in., the price 
of coal being 25s, 5d. per ton. 

During the earlier months of the present year, with water levels 
varying between the depths of 98ft. and 118ft. below surface, under 
regular working conditions the fuel cost came out at a fraction 
under 1d, per 1000 gallons raised. . 


In some cases, however, the receiver is filled with | 








During the early months of the present year (1903), with water levels between 98ft. and 118ft. below surface, the fuel cost was 


diameter of 63in. The compressing plant was second-hand, and 
all pistons and valves were leaky, so that the air actually delivered 
was less than the piston displacement. The average efficiency 
worked out at 29-6 per cent. 

At this boring a test was made with an ordinary pump, when the 
average rate of delivery was only 4500 gallons per hour, compared 
to an average of 7394 gallons per hour obtained by the air lift 

lant. 
Comparison between different systems of pumping.—Having:to pro- 
vide pumping plant for a boring 154in. diameter and 400ft. deep, 
situated in an isolated and somewhat inaccessible position, the 
author has made a careful estimate of the comparative cost of 
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DETAIL AT TOP OF BOREHOLE, 
AT TUNBRIDGE WELLS. 
SHEWING CONNECTION OF AIR SUPPLY. 


garg and maintenance with the three alternatives of (1) air 
ift ; (2) steam — ; and (8) oil engine ; both the latter operat- 
ing ordinary borehole pumps, and in each case taking into account 
the capital charges involved. The results are shown in the follow- 
ing statement, the lift being assumed as 100ft., and the working 
hours 3000 per annum. 
(1) Compressed Air Plant. 
Capital , labour, and repairs .. 1-16éd._ per 1000 gallons. 
Fuel as per eet October Tt, 1002. 10784. ; 
WO ta ad eee. ke sat, as, 

(2) Steam Engine and Borehole Pump. 


” ” 


Capital charges, labour, and repairs .. 2-4d. per 1000 gallons, 
Fadavenes of tests by the author.. 0-5d. ss 
Total 2-9d. ” ” 
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(83) Cheap Fuel Oil Engine Plant and Borehole Pump. 
1-538d. per 1000 gallons. 
0- 25d. 


Capital charges, labour, and repairs .. 
a ees 


Total 1 - 78d. ” ” 


Advantages and disadvantages of air-lift system —In conclusion, the 
author will summarise some of the most important general features 
of the air-lift system as ascertained from his own experience. The 
most suitable conditions under which the system may be applied 
appear to be those which exist at Tunbridge Wells, viz., where a 
boring is situated in an isolated and somewhat inaccessible position 
and the air-compressing plant can be placed on an existing pump- 
ing station, involving but little vutlay in the erection of new 
foundations or buildings, or the purchase of additional land, and 
without incurring the provision of additional labour at the site of 
the boring. To secure satisfactory results, however, it is 
important that the difference between the rest level and the 
pumping level of the water should not be excessive, that the 

* At a trial of a crude oil engine plant, working at Grantham, the cost 
of fuel averaged only 0-183d. per 1000 gallons raised 100ft., the price of 
crade oil being 2}d. per gallon. 
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APPENDIX.—TaBLE II.—Tests of Continental Air Lifts.* 


fluctuations of the same should be ascertained beforehand, and 
that the ratio between the immersion of the air pipe and the total 
lift of the water should be adjusted to the most suitable propor- 
tions, and not greatly varied in ordinary —e 

Although it cannot be denied that the cost of fuel involved by 
the air lift exceeds that required with a steam or oil-driven pump 
of the ordinary form, yet the author believes that, under suitable 
conditions, the former will prove to be preferable, taking all 
charges into account in each case. The absence of any moving 
parts in the boring secures a great reduction in the cost of repairs 
and maintenance, as well as in supervision and all other charges 
incidental to an additional pumping station. There is also a great 
advantage in the use of the air lift in cases were the water contains 
iron, as the aération is carried out very thoroughly in the boring, 
and after the water has reached the surface the precipitation of 
the iron takes place more speedily, On the other hand, the 
system is by no means suitable to all circumstances, and should not 
be resorted to unless the conditions of working are specially 
favourable to its use. 

The paper is illustrated by five tracings, showing the details of 
the plant at Tunbridge Wells Waterworks, from which plates 1 and 
2 have been prepared. 
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* Zeitschrift des Vereines Deutscher Ingenieure, 3rd September, 1898. Columns 8, 7, 8, 10, 17, and 19 have been added by the author. 


APPENDIX.—TaBte IIL.—Official Six-hour Test of Air Lift made at the Waterworks of Grinnell, Iowa, August 16th, 1902. 


The well has the Pohlé system of piping, with a 
2000ft., and the length of air pipe 557ft. The lift is 258: 
Percentage of submergence 
Gallons per minute (average) 
Cubic feet piston displacement 


Cubic feet air per gallon (average) 


Percentage of efficiency 


a water pipe and a 2in. air pipe placed outside the water pipe. The depth of the well is 
t. 


53-6 per cent. 
= 123 
135 
1-09 (6-8 volumes air to 1 of water) 
29-6 per cent. 
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THE NATIONAL PHYSICAL LABORATORY. 


REPORT BY THE DIRECTOR ON THE WORK IN THE 
ENGINEERING AND PHYSICS DEPARTMENTS. 


THE following statement was prepared by the Director, and laid 
before the Executive Committee at their meeting on July 17th, as 
an interim report on the research work in progress. The Com- 
mittee, believing it would be of interest to a wider circle, ordered 
it to be printed and circulated. 

Engineering laboratory.—In the wind pressure research the case 
of flat surfaces exposed to a perpendicular current of air has been 
fully worked out, and a general relation established which is now 
being tested for the case of larger surfaces exposed to the natural | 
wind. The case of parallel plates at varying distances apart has | 
been treated, and experiments are also in p: on the pressure | 
on inclined surfaces. Dr. Stanton hopes to cone a paper on the | 
results obtained at present ready for publication very shortly. 
The testing machine for alternating stresses is nearing completion, 
and will, it is hoped, be ready for working in the autumn. Draw- 
ings have been prepared and some preliminary tests made for the 
research into the constants of steam. 

Thermometry.—Dr. Harker has continued his comparison between 
the air thermometer, the platinum thermometer, and the thermo- 
junctions, and the work is now complete for temperatures between 
0 deg. Cent. and about 1050 deg. Cent. The first part of the work | 
for temperatures up to 500 deg. Cent. was done with M. Chappuis, | 
at Sévres, and the results have been published. Dr. Harker is 
now preparing for publication results up to temperatures of 1050 
deg. Cent., obtained at Bushy. He also constructed and 
subjected to stringent tests a set of platinum thermometers for the 
British Association. A small research on the specific heat of iron 
at high temperatures—700 deg. Cent. to 1000 deg. Cent.—is nearly 
complete and promises to be of interest. 

Electricity.—Mr. F, E. Smith’s research on the resistance of 
mercury and the construction of a standard mercury resistance is 
practically complete. Some 10 or 12 tubes have been calibrated, 
and give results which will only differ among themselves by some 
few parts in 100,000. The value of the specific resistance of 
mercury will probably prove to be very close to that determined 
by myself and Mr. Fitzpatrick in 1888. On the assumption that | 
the absolute value of the wire standards in the laboratory is known, 
the length of the column of mercury, 1 sq. mm. in section, having | 
a resistance of 10° C.G.S. units is found to be almost exactly 
106-29 cm. The difference between Mr. Smith’s results and those 
of the Reichanstalt will not be more than some few parts in | 
100,000. Mr. Smith has also made good progress with a research | 
into some of the anomalies of the Clark Cell. An investigation of | 
some importance into the changes in insulating strength of various 
dielectrics, used in motors, transformers, &c., due to continued 
heating, by Mr. A. Campbell and Mr. Rayner, undertaken for the | 
— Standards Committee, promises to lead to results of 
value. 7 

Metallurgy.—In the Metallurgical Division preparations have 
been made for the work on nickel steel in conjunction with Mr. | 
Hadfield ; the material is being prepared by him. Meanwhile, | 
considerable advance has been made with a series of determinations | 
on some iron carbon alloys. The solidifying points and eooling 
curves of a series of pure iron carbon alloys have been determined, 
using platinum platinum-iridium and platinum platinum-rhodium | 
thermojunctions. The range of carbon is from 0-15 to 3-55 per 


4 


| he said, would see the old 


cent.; the range of temperature from 1502 deg. Cent. to 1111 deg. 
Cent. on the thermojunction scale. About 15 alloys have been 
made, the weight of each being about 4 lb. The ingots have 
been analysed for carbon, sulphur, and silicon. The percentages 
of the two last named elements do not increase during the time 
needed for melting. Further, the ingots are satisfactorily homo- 
geneous in composition. The apparatus for taking cooling curves 
by the differential method is in working order and the above 
mentioned alloys will be examined in this way. 

The Director hopes that a number of important results may be 
published during the autumn. The equipment of the photometric 
room is approaching completion. The main photometer bench 
which is being standardised at the Reichanstalt has not yet been 
delivered. n its arrival the Director hopes to issue a special 
circular giving an account of the equipment and a statement as to 
the conditions of the tests and the fees. 








THE LEEDS ASSOCIATION OF ENGINEERS. 


THE members of this Association left the city by an early train 
for Gainsborough, on August 5th, under the conduct of their 
President (Mr. G. R. Goldsack) and the Secretary (Mr. Robert 
Lupton), on a visit to the Britannia Iron and Trent Wood Works 
of oom Marshall, Sons and Co., Limited, 

The Britannia and Trent Works now occupy about nineteen and 
nine acres respectively, being served by the river Trent and the 
Great Central Railway. The total number of employés is about 
3500, representing a weekly wages bill of some , and up to 
the present upwards of 95,000 engines, boilers, and thrashing 
machines have been turned out. On arriving at Gainsborough the 
members were conveyed in wagonettes to the works. 

Mr. James Marshall, in a few words of welcome, humorously 
referred to himself and his brother (Mr. Henry) as ancient 
mariners who had for fifty years been at the helm. The visitors, 

uildings, put up by his father, with 
regard to which it had been once said, “ Mare all has overbuilt 
himself.” With reference to electric driving, they had now over 
100 motors, but he was of opinion that this might become a craze 
easily overdone, He regretted the absence of his son(Mr. Herbert 
Marshall), but he, along with his brother and nephew (Mr. 
a Marshall), would show the visitors round the various 
shops. | : 

A tovr was then made of the works. In the tool-making and 
testing shop, small tools, such as milling and grinding pare Posy 
were being made. Here also are tested the capabilities of output 
of machine tools and labour-saving appliances, and piecework 
prices determined. The main machine shop, 350ft. by 60ft., 
provided with a gallery all round for the lighter machines, has a 
wide range of machine tools, some 400 in number, chiefly of 
British manufacture. In some of the machines up to thirty pieces 
are machined at one setting. In the brass-working shop a 
revolving chuck device enables cocks, valves, &c., to be entirely 
machined without re-setting. Passing to the automatic machine 
room, sixteen machines were seen on repetition work. 

The wee erecting and fitting shop, 275ft. by 130ft., where 
the thrashing machine department is also found, served by 
transport plant of the most modern design, the pattern shop 
(electrically driven), the iron and brass foundries, and smithy were 





or, ~~; 


visited in turn. In the iron foundry 40 tons of castings are turneq 
out daily. Here an ingenious moulding plant excited considerablg 
interest, the sand being delivered from a hopper into moulds ang 
rammed by a flexible head, the whole pneumatically operated, Jy 
the thrashing machine department is an enormous dipping tank 
holding 20 tons of paint. : 
The testing of the finished work under 
separate departments, specially opps. The steam power used 
in the Britannia Works amounts to horse-power, the engines 
and boilers being made by the firm. The electric motors give of 
350 electric horse-power. In 1893 a new saw mill was put up at 
the Trent Works, lighted and driven electrically. In a growin 
establishment like this, it is not so easy to introduce all the latest 
methods, and much therefore still remains to be achieved ; but ql} 
who have had the opportunity of inspecting these works, and of 
observing their systematic organisation, progressive practices ang 
eee, will feel that it is one of which any country might be 
roud, 
. Buildings have been provided in connection with the works 
where technical and commercial subjects are taught to over 809 
students, and Mr, James Marshall has erected a memorial insti. 
tute in the town, containing reading and billiard rooms, and a 
large recreation hall. In this hall the visitors were entertained at 
a banquet, and complimentary toasts were given to the prosperity 
of the firm and the jae Association of Engineers, 


ressure Was seen jn 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE iron trade continues quiet and negotiations are on a small 
scale, at figures which favour buyers. The foreign trade, however, 
keeps up well, and merchants report the receipt of some good 
indents by recent mails. Makers of high-class iron for forging 

urposes are in receipt of improved inquiries on home account, 
farked bars continue at £8 10s. as the basis price, and Ear] 
Dudley’s L.W.R.O. brand, £9 2s. 6d.; galvanised corrugated 
sheets, £11 to £11 5s.; cold-blast pig iron, 95s. to 100s.; and 
Staffordshire cinder forge, 47s, 6d. to 483. Coal keeps easy. 

Engineers have sufficient orders on the books to keep them 
engaged for the next few weeks, Gas and oil engines are in heavy 
demand, and makers of stamping presses are tolerably busy, 
Lathes and shop tools are in fair request, and some good or<ers 
are under execution for rifling and profiling machinery, 

With reference to the Admiralty cable contracts, which | 
alluded to in a recent issue, Messrs. Joseph Wright and Co., of the 
Neptune Engineering Works, Tipton, in reply to inquiries, inform 
me that they have secured a share of the Admiralty contract for 
high-class cables. The contract is for a period of five years, and 
they have received a spe.ification of several miles of chain on 
account of this contract. I may add that a share of the Admiralty 
contracts has also been secured by Messrs. H. P. Parkes and Co., 
Limited, of the Tipton Green Chain and Anchor Works, Tipton. 

The very satisfactory amount of £410,181 is that at which the 
profits of Guest, Keen and Nettlefolds for the past financial year 
are returned. A year ago the corresponding total was £447,204, 
but as this last sum included the profits of fifteen months’ trading 
by Nettlefolds, the reduction in profits is not so considerable is it 
looks ; whilst this year’s available profits are also increased by the 
larger amount — £128,000 against £100,000 — brought into the 
accounts, , ; 

Fifty years’ progress was the cheerful topic chiefly under dis- 
cussion the pA see. at the jubilee meeting of the Midland Rail- 
way Carriage and Woes ompany. The Right Hon. J. Powell 
Williams presided, and the other directors present were Messrs, 
H, F. James, J. 8. Keep, H. Griffiths, and W. A. Bindley. The 
report showed a gross profit for the year of £37,800, and adding to 
this the amount brought forward, the sum to be dealt with was 
£42,807. 

The Redditch Urban District Council are contemplating an 
extension of their electric lighting facilities, and are in communica- 
tion with Messrs. Burstall and Monkhouse, of London, electric 
light experts, who are advising in the matter. 

Four cross-channel steamers, costing some £90,000 each, are to 
be built for the Midland Railway Company in connection with the 
company’s new interests in Ireland. ‘These vessals will run from 
Heysham to Belfast, and two of them will be fitted with turbine 
engines. 
he engineer to the Severn Commissioners, Mr. E. D. Marten, 
at the recent annual meeting of that body, reported that 34,010 
tons of material had been dredged from the river bed during the 
year. This amount is considerably lower than at any time since 
the compietion of the deepening operations authorised under the 
Act of 1890, and may be regarded as normal, as the training works 
constructed to minimise the accumulation of deposit have now been 
in full operation for three years. So advantageous have these 
works been that the quantity of material dredged has gradually 
fallen from a maximum of 89,780 tons in the year 1896. Whereas 
the dredging ry to maintain the 6ft. navigation, prior to 
deepening operations commenced in 1890, averaged 25,000 tons per 
annum, that to maintain the existing 10ft. navigation from 
Gloucester to Worcester, and 7ft. from Worcester to Stourport is 
about 35,000 tons. Ten feet is the minimum depth of the 40ft. 
wide channel from Worcester to Gloucester, and 7ft. from Wor- 
cester to Stourport. It was stated that boats of 160 tons and 170 
tons now experienced no difficulty in navigating the river. 

With regard tocopper, some good Indian orders have come to 
hand for yellow metal, and copper tape and wire for electrical 
purposes is in large demand, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —Generally the position both as regards the engi- 
neering, iron, and stee) trades remains very much of a tentative 
character. There is still no appreciable development to indicate 
the probable course of events, and operations continue to be con- 
ducted with extreme caution. Visits to engineering works in the 
district afford evidence of widely varying conditions, In some 
instances establishments which not long back were short of work 
are now full of orders, and others where slackness seemed in 
prospect are booking new orders more freely. On the other hand, 
the situation tends in some quarters in the opposite direction, and 
taking the engineering trades all through, although possibly the 
outlook is more hopeful, there is no sufficiently general improve- 
ment to bring about a feeling of confidence in the future. The 
textile machinery trades remain in the worst position, and other 
important runna e of Lancashire engineering are still very in- 
differently engaged, but the outlook for electrical engineering and 
locomotive builders continues satisfactory. : 

There was a moderately attended, but only a very sluggish sort 
of iron market at Manchester on Tuesday, and an absence of any- 
thing like animation again characterised business pretty well all 
through. Prices, except that the tendency of the market if 
anything was towards weakness, underwent no really quotable 
change. The usual meetings of the Lincolnshire pig iron makers 
and the Lancashire bar and hoop makers held during the past week 
to consider the market position and prices again brought about 
no change in the quo list rates. Outside sellers continue to 
underquote for Lusiness, but makers and manufacturers do not 
attempt to force sales in competition. Their present list prices, as 
I have previously intimated, really afford no margin for further 
concession, unless they can secure some substantial reduction in 
the cost of production, of which there would seem to be at any 
rate no early probability. 
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Pig iron users still buy only as Sur are compelled to cover actual 
requirements, and it is exceptional where orders of any weight 
come upon the market. Makers’ quotations for local and district 
brands are unchanged from last week, Lancashire No, 3 foundry, 
delivered Manchester, remaining about 53s. 6d. to 54s., and 53s. 
aken in odd A ag we cases, The list basis rates for Lincolnshire 
remain 50s, 6d. Manchester, and, with makers well sold, although 
they are booking little or no new business, they are firm in holding 
to this figure, notwithstanding through second hands iron is still 
to be bought at 3d. to 6d. under the basis rates, Derbyshire iron 
is perhaps a trifle stronger, but there are still low quotations 
ranging from 53s, 6d. and 54s. up to 55s., delivered Manchester. 
Forge qualities remain without quotable change, the cheapest 
brand being still Derbyshire, which is to be bought at from 49s. to 
50s., with Lancashire and Lincolnshire brands quoted 50s. 2d. net, 
delivered Warrington. Middlesbrough iron, so far as open market 
quotations are concerned, is perhaps a trifle easier, but mal do 


reduction since the beginning of the year 5647 tons, and leaving 
stocks in hand at 18,656 tons. There are thirty-four furnaces in 
blast—thirty-two on hematite, one on spiegeleisen, and one on 
charcoal iron, compared with thirty-seven furnaces in blast in the 
corresponding week of last year. Makers are very firm in their 
prices at 58s, for mixed Bessemer numbers net f.o.b., while war- 
rant iron is slightly easier at 56s, 3d. net cash sellers, — 2d. 
less, Shipments of iron from West Coast ports have fallen off. 
Last week only 2928 tons were panes compared with 12,490 
tons in the corresponding week of ear, a reduction of 9562 
tons. The shipments of iron this year have reached 234,214 tons, 
being a decrease of 26,050 tons on the corresponding period of last 
— The fact is that iron is not required in such bulk as of late 
y oversea customers, and there is no prospect of any improvement 
in the demand. 
The trade doing in hematite iron ore is steady, and prices are 
h d at 12s. per ton net at mines for usual good sorts, 





not give way atallin their prices, Delivered Manchester, No. 3 
foundry Middlesbrough averages about 54s, 10d. to 55s. 4d. In 
Scotch iron there are also rather lower quotations, especially for 
Glengarnock, which has been sold at quite 1s, under recent nominal 
quoted rates. Delivered Manchester docks, Eglington averages 
about 57s. 6d. to 57s, 9d., Glengarnock from 58s, 3d. to 58s, 9d., 
and Gartsherrie 60s, 6d. to 61s. net. 

Not more than a moderate business is reported in hematites, 
with an easing down of about 6d. per ton in some cases on late 
quotations. The average market prices, delivered Manchester, 
remain about 66s. 6d. to 67s, net for No, 3 foundry, delivered 
Manchester. 

In manufactured iron an indifferent sort of business continues 
to be reported. The smaller forges are kept fairly well going with 
hand-to-mouth orders ; but the principal firms have a difficulty in 
running their mills more than three to four days per week. 
Makers’ prices are without quotable change, and for delivery 
Manchester district Lancashire bars average £6 7s. and £6 8s. to 
£6 10s.; North Staffordshire, £6 10s, to £6 15s.; sheets, £8 to 
£8 2s. 6d.; and hoops £7 2s, 6d. random to £7 7s. 6d. special cut 
lengths, delivered Manchester, and 2s. 6d. less for shipment. 

ut and bolt makers are booking a fair weight of orders in 
bright work ; but in other descriptions of goods trade continues 
extremely slow, and orders are cut for at vie the list rates, which 
remain ly unchanged 

Throughout the steel trade business agers still moves on 
slowly, with prices about maintained at late rates, although the 
tone of the market is weak. For local-made steel billets makers 
still quote £4 13s, 6d. Warrington, and about £4 15s. Manchester, 
with German billets to be bought at about 7s. 6d. to 10s. per ton 
below these figures. Steel bars are still quoted £6 5s. to £6 7s. 6d. 
up to £6 10s. ; angles, £5 10s. to £5 15s. ; common plates from 
£6 2s, 6d. to £6 7s. 6d. and £6 10s., and boiler plates £7 to £7 2s. 6d. 
per ton delivered Manchester district. 

The monthly report of the Amalgamated Society of Engineers 
shows no very material change as regards the industrial position 
generally throughout this important organisation. The number of 
members in receipt of out-of-work support is practically the same 
as the previous month, although so far as there is any change, 
it is a very slight increase. There is a substantial increase 
in the number of members onsick benefit, which is returned as 
2053, as compared with 1940 last month, and there is also an 
increase in the number of members on superannuation, which is 
returned as 4413, as compared with 4376 in the previous report. 
The membership of the Society, although it has not yet quite 
recovered from the slight decrease reported last month, is well 
maintained, the numbers on the books being 94,847, as compared 
with 94,951 a couple of months back. The returns sent in as to 
the condition of trade in the various districts continue not very 
satisfactory. The Birkenhead districts still report trade as good, 
Liverpool as moderate, and Barrow-in-Furness ranges from bad 
to moderate, The various Manchester, Salford, Bolton, and 
surrounding districts, with one or two exceptions, all return trade 
as moderate. In the Oldham and surrounding neighbourhoods 
the condition of trade seems to even less satisfactory than 
last month, several of the Oldham districts returning it as very 
bad and the others, without exception, as bad. 

Mr. Geo. N. Barnes, the general secretary, in commenting upon 
the position of affairs during the past month, states that it had 
been one of more or less supp d it t throughout the 
branches, Voting had been Parmer | in the council elections, 
wages movements had been discussed, trade had fluctuated, and 
there had generally been an air of expectancy. Dealing with what 
he terms ‘things American,” Mr. Barnes calls attention to the 
fact that America would be entitled to send a delegate to next 
year’s representative meeting. It was to be hoped that one might 
be sent who would be able to present the special conditions and 
requirements of America, which were altogether different from those 
of this country, because of the more intense life and the fact that 
their members were but a minority of unionists in the trade, 
whereas in England the society practically stood alone as the cus- 
todian of the interests of operative engineers. 

Now that collieries are getting well through the slackest season 
of the year, a rather better tone is noticeable, and although there 
is not as yet any actual increase of demand, coalowners are looking 
forward to enlarged requirements after the close of the present 
month. Just now holidays in the various Lancashire manufactur- 
ing districts, which follow one another in different localities all 
through August, are considerably curtailing requirements for iron- 
making and steam purposes, but there is really no great surplus 
on the market so far as Lancashire collieries are concerned. Pits 
enerally are being kept on short time to check any excess of pro- 
uction, and except for odd clearance sales here and there, and 
cheap supplies which are coming in from some of the outside dis- 
tricts, prices are being well maintained. 

House-fire descriptions are still in extremely limited request, but 
there is compuratively little pressure to sell, and it is only in odd 
cases that cheap lots, chiefly from outside districts, are to be 
picked up. At the pit mouth, Lancashire quotations remain steady 
at about 13s, 6d. up to 14s, 6d. for the best qualities; 11s. 6d. to 
12s, 6d. seconds; and 9s, 6d, to 10s. 6d. common house coals. 
Steam and forge descriptions are meeting with a fair sale, but 
ample supplies keep prices for the present rather low. It is, 
however, only in exceptional cases that quotations get below 8s. to 
8s, 3d. on inland sales, the average rates for good descriptions of 
steam and forge coal being about 8s. 6d. to 8s. 9d. per ton. Engine 
classes of fuel are maintaining a very steady position considering 
the restricted requirements for mill purposes, owing to the 
unsatisfactory condition of the cotton trade. This, however, has 
been more than counterbalanced by the lessened production of 
slack, and under ordinary trade conditions it would seem not 
+ emg there would have been a scarcity of engine fuel. 
The only weak feature is where surplus output from Yorkshire, 
Derbyshire, and Staffordshire comes into some of the outside 
markets in competition with local collieries, but this has no 
material effect upon the general Lancashire pit prices, which are 
steady at about 4s, to 4s. 6d. and 4s. 9d. for common slack, 5s, 3d. 
to 5s, 9d. good medium sorts, and 6s. 6d. to 6s, 9d. for the very 
best qualities at the pit mouth. 

The shipping trade remains in much the same position as 
reported of late, with special clearance lots of steam coal to be 
bought at about 8s. 9d, and 9s, 3d., and ordinary quotations 
— 9s. 6d. to 9s. 9d. per ton delivered at the ports on the 

ersey. 

Coke continues in active demand, and Lancashire makers have 
no difficulty in disposing of all they are producing at their full 
quoted rates, 

Barrow.—There is a fair trade doing in hematite pig irop, and 








‘makers are well off for orders, but the business doing on foreign 


continental and colonial account is small, while the home deman 


‘is brisk, and the necessity has arisen for withdrawing more iron 


from warrant stores, as the available iron from smelters was insuffi- 
cient to meet the demand ; 520 tons were withdrawn, making the 





Spanish ores are in steady demand at 15s. 6d, net at West Coast 
rts, 


ports. 

Steel makers are better off for orders than they were a short 
time ago. There was then a shortage pad. peer orders for rails, 
and it looked as though the mills which been busy for so long 
a time would have to slow down until the heavy forward orders 
could be proceeded with, but the demand has improved, and now 
the mills are fully employed night and day ; £5 10s. per ton is still 
the quotation for heavy rail sections. Light rails are quiet, and 
there is not much business doing in tram sections. Ship-plates are 
in better demand, and there are hopes of a very much better 
business during the autumn and winter months. Prices are steady 
at £5 15s. per ton. Hoops are in rather better inquiry, and 
general merchant steel is brisk. Foundries are fairly well employed. 
Shipments of steel last week from West Coast ports reached 
10,334 tons, compared with 6992 tons in the corresponding week 
of last year, an increase of 3342 tons. The aggregate ~~ 
this year to date have reached 344,457 tons, compared with 332,599 
tons in the corresponding period of last year, an increase of 
11,858 tons. 

Shipbuilders are very short of orders, and the demand for 
new tonnage is not brisk, but some new orders are expected. 

Coal and coke remain very quiet, and prices are decidedly low, 
while competition is very keen. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue South Yorkshire coal trade continues very much as reported 
last week. Continuous fine weather causes house coal to be some- 
what weaker, but there is no fall in values to any extent owing to 
the restricted output through holidays, feasts, and other causes. 
Complaints of underselling are being very frequently heard, as is 
usual in the middle of August. In steam coal the weight of 
business continues to be fairly satisfactory. Exceptional deliveries 
have to be made at this season on account of the railway companies, 
who are large consumers through the requirements of their heavy 
holiday traffic. Considerable complaints have been made about 
the falling off in the requirements of Hull for export, but it will be 
seen from the figures that follow that there is not much ground for 
grumbling, as the Hull Chamber of Commerce return shows an 
increased tonnage for July both over those for June of this year 
and July of last year. There is not quite so much doing in the 
open market, but what is being done is ata slight advance on the 
contract price. Not only Hull, but Grimsby and Goole have taken 
heavy tonnages from the South and West Yorkshire collieries. 

Gas coal contracts continue to be made, though slowly, the rate 
being about 6d. per ton less than for those that expired on 
June 30th. The improvement reported in coke is well maintained, 
a satisfactory business being done up to 12s. 6d. per ton for good 
ordinary samples, superior sorts fetching from Is. to 2s. per ton 
more. The demand for slacks is also better and the market is 





firm. 

The Yorkshire coal trade with Hull during July showed a weight 
of 316,480 tons, as compared with 278,640 tons for the corre- 
sponding month of last Pay ; for the completed seven months 
1,945,184 tons, against 1,804,976 tons. Denaby and Cadeby main 
seem now to be steadily recovering from the effects of the long 
strike, their business with Hull during July having been 60,256 
tons, as compared with 14,336 tons for the corresponding month of 
last year ; for the seven months 176,336 tons, — 223,272 tons. 
Aldwarke main takes second place for the month with 21,264 tons, 
a decrease, however, of 5488 tons on the corresponding month of 
last year; for the seven months 116,560 tons, against 116,944 
tons. West Riding and Silkstone come next ‘with 20,544 tons, 
which is an enormous increase on the weight. sent in July of last 
year—6968 tons ; for the seven months the weight is 69,528 tons, 
as compared with 54,232 tons. The export trade is well main- 
tained, the weight taken by foreign markets last month being 
145,545 tons, against 118,226 tons for July of 1902; for the seven 
months 866,618 tons, against 744,875 tons. 

The iron market continues very quiet. West Coast hematites 
are now quoted at 67s. 6d. per ton ; East Coast hematites, 63s. to 
64s.; Frodingham forge iron, 47s, 6d. per ton. Billets continued 
unchanged. 

In the general trades of the city, both light and heavy, there 
is ample room for improvement. The steel trades continue to 
be very dull, with no prospect of any immediate change for 
the better. In the engineering shops employment is limited, the 
only departments in which activity is reported being castings, 
mill sections, and other specialities for agricultural machine and 
implement manufactures. No information is yet to hand respect- 
ing cruisers or armour plates. 

n the cutlery trade there is much less doing in spring knives, 
owing to the contracts on Government account having been 
greatly attenuated through the stoppage of orders for clasp 
knives, razors, &c,, suitable for troops at the front. Sheffield 
firms who make a speciality of this class of Government work have 
now, through the termination of these contracts, dismissed a large 
number of cutlers and grinders who had been induced to leave 
their ordinary employment in the time of Government pressure. 
It is noteworthy that, owing to the war and the pressure caused 
at the time, wages have gone up 10 per cent. in the spring-knife 
branches alone. It is not likely, however, that this advance will be 
maintained. 

Much complaint is heard in the scissor trade respecting the 
German competition to which Sheffield firms are subjected. It is 
stated that an enormous number of German “ blanks ” are brought 
over here, made up, and sent out bearing the stamp “ Sheffield 
made.” Several of our larger houses, whose business justifies the 
outlay, have erected plant to stamp their own ‘‘ blanks” for the 
secondary class of scissors, The smaller firms are still importing 
German made ‘ blanks.” 

The foreign trade in cutlery during July showed a value of 
£54,727, and for the completed seven months of the year £385,425, 
as compared with £57,216 and £371,679 for the corresponding 
periods of last year. 

At the annual meeting of the Company of Cutlers in Hallam- 
shire, held in the Cutlers’ Hall, Sheffield, on the 11th inst., Mr. 
Michael Joseph Hunter, head of the firm of Michael Hunter and 
Son, merchants and manufacturers, Talbot Works, Sheffield, was 
elected Master Cutler for the ensuing year. Mr. Hunter’s election 
creates a record in the Cutlers’ Company, he being the third 
member of the family to reach the honourable position of Master. 
His grandfather, Mr, Michael Hunter, was Master in 1852, hisfather, 
then known as Mr. Michael Hunter, jun., followed in 1860, and 
now the son succeeds to the chair in 1903. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
A MORE cheerful report can now be given with respect to the 





iron and steel market of this district than was possible last week. 
Traders are taking a more sanguine view of the situation, and are 
less influenced by the continued unfavourable financial and com- 
mercial news from the United States, where, it would seem, the 
best of the good times has been left behind, demand is falling off, 
and prices declining. The value of American iron has dropped so, 
much and the supply is so plentiful that ordinary iron from this 
country can no longer — even in districts near the seaboard, 
and any iron that is likely to be taken from this side will be of 
special description. What disquiets traders in this district is the 
idea that before long the Americans will have so much surplus 
iron that they will be competing, not only in neutral markets, but 
even in Britain itself, as they did some two or three years ago. 

In one branch of business—that of East Coast hematite pig iron 
—there has been some activity during the past few days ; in fact, 
there has been more business within the last week than the aggre- 
gate of two or three months previously, and sales have approached 

,000 tons. Fora long time consumers have been holding off in 
the expectation of placing their orders at reduced prices, and 
makers have likewise held off while they had fair-contracts. This 
month they have been getting short, and have had to give in to 
the consumers, Last week they were not prepared to sell in 
nambers under 56s. per ton, but they have since reduced the 
quotation to 55s., and that meeting the views of the buyers a 
good deal of business has been done at it. The reductions in the 

rices of ore and coke have enabled pig iron makers to quote 
aoe rates. To-day’s price is 3s, per ton below the maximum of 
the year. Much of the buying this week has been done by Shef- 
field consumers, who are not so badly off as steel manufacturers— 
at least, those who consume hematite pig iron—are in this district. 
Having sold so freely, makers are now inclined to hold out again 
for better prices, 

Cleveland foundry pig iron has become easier in price as warrants 
have fallen in value, and dropped to as low a figure as 46s. 4d. cash 
buyers—a lower rate than has been known for several weeks, but 
there has since been a slight improvement, stocks of Cleveland pig 
iron in the public stores having been reduced, and shipments 
having increased. Makers have been in no h to sell, as most 
of them have good orders on their books, and their stocks are very 
light, so light indeed that scarcely any firms are fully abreast of 
their contracts, and consumers speak of considerable delay in 
getting the iron due to them. It is more the second hands whose 
prices have been easier this week. The yy fea gor have kept 
to 47s. per ton as the price of No. 3 Cleveland pig iron, and 
46s. 9d. has been the general price, but second hands have taken as 
little as 46s. 6d., though since Tuesday 46s. 7}d. has been more like 
the merchants’ price, warrants en improved in value. No. 1 
is in larger supply than demand, the latter being generally rather 
limited, and instead of this quality being the usual 2s, 6d. per 
ton above No. 3, it is hardly 1s. 9d., for it has mostly been sold 
this week at 48s, 3d. No. 4 Cleveland foundry iron has been 
quoted at 46s. 3d. : F 

Cleveland forge pig iron has been steady in price—in fact, it has 
not moved in value for more than three weeks. The supply has 
recently been hardly equal to the requirements, but next week 
production will exceed consumption, as most of the finished iron- 
works on Teesside will be laid off for Stockton Race holidays, as 
also will the steel works, foundries, shipyards, engineering esta- 
blishments, &c. But that does not weaken the market for forge 
iron, and grey forge is at 45s. 3d., mottled at 44s, 9d., and white 
at 44s, 3d, r 

Merchants have reduced the price of Rubio ore—indeed, without 
that hematite ironmakers could hardly have brought down their 

uotations ; the quotation is now 15s. 6d. per ton, c.i.f. Tees, but 

5s. 44d. has been taken. A reduction in the price of coke has also 
helped the ironmaster to accept lower rates; medium coke has been 
bought this week at 15s. 6d. per ton, delivered at the farnaces on 
Teesside, but 15s. 9d. was the regular quotation. 3 

Makers had a very bad period in July as far as regards their 

exports ; but this month they are doing better, and they have 
ood reason to believe they will continue to do so. Buyers on the 
ntinent have so far purchased little Cleveland iron for autumn 
delivery, but it is thought that soon they will be coming in with a 
rush. This month’s shipments of pig iron from the Cleveland dis- 
trict up to 12th reached 36,719 tons, as compared with 31,786 tons 
in July, and 36,766 tons in August, 1902. Only 9843 tons were 
sent oversea, against 19,731 tons in August, 1902; but there was a 
large increase to Scotland, 22,059 tons being sent, against 14,991 
tons last month, and 12,810 tons in August, last year, the increase 
in July being over 45 per cent., and on August, 1902, no less than 
70 per cent. The stock of Cieveland pig iron in the — 
warrant stores is being reduced, 132,574 tons being held by 
Messrs. Connal and Co. on the 11th inst., a decrease of 517 tons 
this month. 

The Cleveland ironstone miners have agreed to accept the small 
advance in wages which the employers offered to them. The 
masters expressed their readiness to submit the whole question of 
wages to arbitration, if the men could not see their way to accept 
the amount of advance that was named—-15 of 1 per cent. © 
wages are now adjusted for the next three months, 

The steel rail trade is active, and exports of rails are good, 
especially to South Africa, There is no lack of work at the mills, 
and they are likely to be kept going next week, while the other 
finished iron and steel-making establishments on Teesside are 
stopped for the holidays. e value of the order secured b 
Messrs. Dorman, Long and Co., Limited, from the Siamese Rail- 
ways for steel rails, fish-plates, dog spikes, bolts and nuts, &c., is 

164 10s., of which £172,500 is for the 30,000 tons of steel 
rails, or £5 15s. per ton. The nearest foreign tender for the rails 
was £174,250 by the John Cockerill Company of Seraing. English 
railway companies are only et small quantities 
of rails. The regular price is £5 5s. net at works. Cast iron rail- 
way chairs have been reduced to £3 12s. 6d. net at works. 

he plate and angle trades are very dull, and scarcely any of the 
establishments are fully employed. The prospects of any earl 
improvement are not , for the shipbuilding industry is in suc 
an unsatisfactory condition. One of the leading shipowners, speak- 
ing at a lunch at Middlesbrough this week, said he was afraid that 
a period of very bad trade was being entered upon by shipowners, 
shipbuilders, and engineers, and he was afraid that when they 
came out of it England would not come out on top, as before, but 
third—in fact, America would be top, Germany second, and 
England a very poor third. 

he marine engineering industry is very slack, though some 
establishments are a little better than in the early of the year, 
the spurt in March and April having done a little for them ; but it 
cannot be said that they are doing better financially, for the work 
they have secured was taken at such low prices that profits were 
almost out of the question, 

The matter of wages has not been adjusted by the recent con- 
ference between the representatives of the employers and engineers 
at York. It will be remembered that in May the men submitted 
to a reduction of 1s. per week on time wages, and 24 per cent. on 
piece prices, on the understanding that the question would be 
reconsidered in August. The men at the conference applied for 
the restoration of the 1s. per week and 24 per cent., on the ground 
of improved trade and pel considerations. The employers did 
not deny that there was some a in the engineering 
industry as a whole, but they held that it had been brought about 
by reduced rates. The conference closed without the question 
being settled. 

Locomotive engineers are doi 
Robert Stephenson and Co, have ship 
engines which they are constructi or the Bengal-Nagpur 
way in India, These engines in full working order weigh close 
upon 104 tons, are six wheels coupled, and have outside cylinders. 

The appointment by Messrs. Dorman, Long and Co. Limited, 
Britannia and Clarence-street Works, Middlesbrough, of two 
American engineers as ers of their bridge aeng, Spee 
ment has led toa good deal of comment in the district. e firm 


a very fair trade. Messrs. 
the first of several “— 
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deny that they are to establish American methods at their works, 
and it is stated that the firm endeavoured to obtain Englishmen 
to fill the positions taken by Messrs. Mescrop and Ennis, But they 
were unable to meet with anyone. While there are said to be 
plenty of able men in England fully equal to the work, they were 
not available, for when a man secures a high position in a works 
in this country he usually becomes a shareholder, and does not 
care to leave the establishment in which he is interested. 

‘The coal trade is active, and colliery firms are so fully supplied 
with orders that it is difficult to find anyone who can sell for ear'y 
delivery. Exports are good, last month 2,013,674 tons of coal were 
shipped from North East Coast ports, a considerable improvement 
being shown to oversea destinations. Best steam coals are up to 
lls. per ton, and best gas coals are at 9s. 3d., both f.o.b. Foundry 
coke is at 17s. f.o.b. and medium coke at 15s. 9d. per ton delivered 
at the Furnaces on Teesside, but sales have been reported at 15s. 6d. 
The wages of Durham miners were on Monday reduced 1} per cent. 
for the ensuing quarter. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been quiet again this week. 
Advices from abroad, and especially from the United States, are 
of an unsatisfactory nature. It does not appear that, for the 
present at any rate, there will be any additional inquiry for the 
shipment of Scotch pig iron to America, and the demand on the 
part of continental countries is limited. 

~ Jn the Glasgow warrant market there is scarcely any speculative 
business. Both Scotch and Cumberland warrants are inactive. 
Scotch warrants are quoted 5ls. 6d. to 52s., and Cumberland 
hematite, 56s. to 56s. 3d. per ton for cash. A small business has 
been done in Cleveland warrants at 46s. 4d. and 46s, 44d. cash and 
46s. 44d. to 46s. 54d. one month. 

There has been a moderate demand for Scotch hematite pigs, 
and merchants quote 60s. 6d. per ton for delivery at the West of 
gaa steelworks, the price having been reduced 6d. to ls. per 

n. 

The prices of Scotch makers’ special brands are for the most part 
unchanged, but there is, on the whole, a rather easier tendency. 
G.M.B., No. 1, is quoted at Glasgow 55s. 6d.; No. 3, 51s. 6d.; 
Wishaw, No. 1, 55s. 6d.; No. 3, 51s. 6d.; Carnbroe, No. 1, 56s. 6d.; 
No. 3, 54s. 6d.; Clyde, No. 1, 62s. 6d.; No. 3, 56s.; Gartsherrie, 
No. 1, 63s.; No. 3, Bes. 6d.; Calder, No. 1, 68s.; No. 3 not quoted ; 
Summerlee, No. 1, 68s. ; No. 3, 58s. 6d.; Langloan, No. 1, 70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 58s. 6d.; 
Glengarnock at Ardrossan, No. 1, 62s.; No. 3, 56s.; Eglinton at 
Ardrossan or Troon, No.1, 56s. 6d.; No. 3, 53s. 6d.; Dalmellington 
at Ayr, No. 1, 56s. 6d.; No. 3, 53s.; Shotts at Leith, No. 1, 66s, 6d.; 
No. 3, 58s. 6d.; Carron at Grangemouth, No. 1, 67s.; No. 3, 
58s. 6d. pr ton. 

Since last report one furnace has been taken off hematite iron at 
the Langloan Ironworks, and there are now 84 furnaces in operation 
in Scotland, compared with 85 last week, and 86 in the correspond- 
ing week of last year. There are 40 furnaces making hematite, 38 
ordinary, and 6 basic iron. 

The stock of pig iron in Glasgow warrant stores was reduced 
240 tons in the course of the past week, and the total stock is now 
only about 13,300 tons. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5362 tons, compared with 5701 in the same week of 
1902. It may be of interest at the present time to note that for 
this year to date the proportions in which our pig iron has been 
exported areas follows, the figures for the corresponding period of 
last year being given for the sake of comparison :— 
1908. 
Tons. 
29,367 
17,186 


1902. 
Tons. 
29,713 
12,150 


United States 
nada 
3,829 


South America 4,243 

es ee. ee ek ee we lve eee 7,611 

a ee eee ee 6,055 .. 
France Sy dies Woe star se Fey aoe 8,031 

Hany sc. 00 9,612 .. 
Germany .. 3,887 
Russia .. 80 
A Se 4,511 
Belgium .. .. .. 823 
— and Portugal 2,541 
ina and Japan .. 5,876 
6,482 


Other countries .. 
101,305 94,080 


The arrivals of Middlesbrough pig iron at Grangemouth for the 
past week reached 12,884 tons, showing an increase of 5096 over 
the import for the same week of last year. The total arrivals for 
the present year to date are 344,897 tons, being 29,718 tons more 
than in the corresponding period of last year. 

The finished iron and steel industries have fair employment, but 
there is a lack of fresh orders, and it is reported that competition 
with foreign makers is becoming more keen. There is considerable 
activity in the ironfounding industry, and this is likely to be main- 
tained for some time. While ae have fair employment for 
the present, the prices obtained have been declining, and the 
wee is that this process must become still more marked on 

uture business. 

The conference at York with regard to the demand of the opera- 
tive engineers to have restored to them the last reduction of wages 
has ended, as was anticipated, with a refusal of the employers to 
make this concession. 

It has been agreed by the shale miners to ask an advance of Is. 
per day, or 4d. per ton, on their wages. 

There is a fair volume of business in the coal trade. The past 
week’s shipments from Scottish ports reached 260,794 tons, com- 
pared with 211,055 last week, and 250,566 tons in the correspond- 
ing week of last year. In the home branch of the coal trade there 
has also been a good business, For the better qualities of house- 
hold sorts there is a good inquiry at steady rates. Splint coal 
sells readily, and there is a rather better inquiry for steam coals. 
Main coal is quoted f.o.b. at Glasgow harbour 8s. to 9s. ; ell, 
8s. 6d. to 9s. ; splint, 8s. 9d. to 9s. 3d.; and steam, 9s. 3d. to 
9s. 6d. per ton. Supplies of all kinds of coal are ample, the 
colliers working steadily. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

DurinG the month of July coal shipments from South Wales 
and Monmouthshire totalled 2,241,641 tons, as against 2,001,641 in 
the same month last year. And again, as compared with June 
this year, there was an increase of 449,002 tons. All ports showed 
a proportionate increase except that of Neath. Cardiff increase 
was 342,398 tons, Swansea 44,487, Newport 36,910, Port Talbot 
19,402, and Llanelly 8474 tons. Returns show that Port Talbot 
continues to forge ahead in patent fuel. During July Cardiff 
shipped 45,882 tons, Swansea 43,327, Port Talbot 8925, and New- 
port 1232 tons. In the month 5877 tons of iron and steel were 
despatched from all ports, and 8271 tons of coke. 

The loss to ports by holidays was shown forcibly by Swansea 
harbour returns last week. Compared with the corresponding 
period of last year this amounted to no less than 18,000 tons. 

Last week’s coal output was considerably lessened by the holi- 
days, the men, with little exception, only returning to work on 
Thursday. Non-unionism continues to give trouble. One of the 
large Monmouthshire collieries has been affected, and a stoppage 
of 400 colliers at the Elliott Collieries, New Tredegar, took place 
on Monday. One of the Powell-Duffryn pits was idle on the same 
day on account of a cutting-price difficulty. Apart from these 
matters the steam coal trade has a healthy outlook, and prices 





have touched 15s, 9d. for best steam. House coal has spasmodic 
movements—the unerring indicator that the time is nearing for 
greater activity. At present the trade isdull. In Monmouthshire 
semi-bituminous there is a degree of buoyancy; coke continues 
firm, and large sales are reported ; pitwood has nm coming in 
more plentifully, and easier rates prevail; patent fuel brisk ; ruling 
prices, Cardiff, 14s. 9d. to 15s. 3d., including tax. 

The demand of the coalowners for a reductlon of wages has been 
discussed by the miners’ executive and a reply prepared, but its 
purport had not been stated in time for my despatch. 

Closing prices this week at Cardiff were as follows :—Best steam 
coal, 15s. 3d. to 15s. 9d.; and scarce ; small, 8s. to 8s. 3d.; best 
seconds, large, 13s. 6d. to 14s. 6d.; drys, 12s. 6d. to 12s, 9d.; best 
Monmouthshire, 13s. 6d. to 13s, 9d.; best ordinary, 13s. to 13s. 3d. ; 
seconds, 11s. 6d. tolls.9d, House coalfrom15s., good ordinary from 
123, 6d. These figures may be expected to change as soon as the 
season opens, o. 3 Rhondda, 14s. 6d.; brush, 12s, to 123. 3d.; 
small, 9s. 6d.; No. 2, 10s. to 10s. 6d.; through coal, 8s. 6d. to 9s.; 
coke, 17s, 6d. to 25s., according to quality. 

In the anthracite district there has been, as in all parts of the 
coalfield, very irregular working. Llanelly, which has bituminous 
as well as anthracite coal measures near at hand, has suffered, 
perhaps, more than any other place, from the fact that the 
national institution, the Eisteddfod, was held there. Coalowners 
now are hopeful that brisk work will follow, as coal workers are 

lentiful. During July, 20,000 tons were despatched. Prices firm. 
he Harbour Gate question is stiil unsettled, and promises to be 
one of the historic questions of delayed contention. 

Upon the initiative of Mr. C. D. Phillips, a spirited movement 
to establish a daily Exchange at Newport, Mon., has been made. 
The reagan was brought forward at a meeting held by the 
metal trades, and was carried unanimously. 

Guest, Keen and Co. declare a dividend of 10 per cent., which is 
satisfactory, and shows that in despite of German rivalry, particu- 
larly shown in tin-plate bars, and with all the managerial trouble 
of labour irregularities, er work is being done ; but the critics 
who have quoted this dividend in order to attack Chamberlain’s 


proposition should investigate items. These would indicate the 
sagacity of the combine, I imagine, which has brought Midland 
gg aaaacin iron and steel into touch with Welsh steel rails and 


A correspondent points out the astuteness of the German rivalry 
in despatching their imports to Wales vid Antwerp. The end of 
last week and beginning of this witnessed the arrival of several 
cargoes of German steel, chiefly to Newport. 

The subject was commented upon freel 
this week. It was also stated that races 4 
being imported freely to Swansea, and a jar trade is expected. 
Pig iron prices are 3d. lower in Scotch, 10d. in Middlesbrough 
and 3d. in hematite. Slackness prevails in finished iron and steel 
in the Swansea district, and the holiday influences, in combination 
with a falling off in demand, have caused a good deal of inactivity 
at most of the large works. Lighting-up was deferred all last week 
until the end. Rails are not so much in evidence, There is one 
reason for this in railway management being too busily employed 
in other ways than re-laying. At works alterations and extensions 
are "ieee attention during the dull season. Mills are very 
quiet. 

In tin-plate less than 33,000 tons were exported last week. 
Outlook is fair, as the men are persuaded that when notices 
mature an amicable arrangement will be made. Russian sheets in 
demand, copper works busy, and the dispute of late will now be 
settled by arbitration. The late active demand at the foundries 
has now lessened. On ’Change it was remarked that in the great 
machinery repairs of the Valley they had enjoyed a good time in 
turning out rolls and standards, and are now tolerably busy with 
castings. 

Railway returns are being freely discussed. The ement 
of the Cambrian Railways is such as to inspire confidence in better 
times. The Rhondda and Swansea Bay report points to several 
hopeful facts—one, the entry upon more peaceful relations with 
the Great Western, which will now run over a portion of the line ; 
and another, the important sinking of the Duffryn Rhondda to the 
lower measures. recon Railway returns show an increase of 
£6485 on the gross receipts. 

The Taff Vale Railway half-yearly meeting this week was the 
occasion of an interesting résumé by the chairman, during which he 
referred to the proposed electrification of line, and in reply to a 
shareholder ps it would be applied to the carriage of is and 
mineral traffic as well as that of passengers. 

The Cardiff Railway meeting was held on Tuesday, and 3 per 
cent. on ordinary dividend declared. 


on ’Change, Swansea, 
hematite pigs are now 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE majority of the ironworks in Silesia are reported to be wel 
engaged, and there wasagood tone noticeablein quotations generally 
For export orders concessions have to be made in many cases, as 
competition from other districts is very keen. The pipe works 
and wire mills state the number of orders recentiy received to 
have strongly increased, and quotations are consequently much 
stiffer than before ; also rails and girders are selling briskly. So 
far as prices are concerned, unsatisfactory accounts are received 
from the Rhenish - Westphalian iron market, for the shops 
and forges, as a rule, have to work with little or no 

rofit. Demand generally is lively on the pig iron market. 

n order to induce the chary customers to place further contracts, 

the Diisseldorf Pig Iron Syndicate is going to charge M. 1 p.t. 
more for all orders that have to be delivered after October Ist. 
The malleable iron business is pretty lively, and quotations have 
been slightly raised for export. Girders are well inquired for at 
the old price of M. 105 p.t., and in bars existing orders reach up 
to end of present year. Hoops are active, while the plate and 
sheet trade is still languid. The production of pig iron in Germany 
and Luxemburg during the first six months of present year was 
4 882,721 t., against 4,013,776 t. for the same period in 1902, and 
against 3,953,779 t. during the first two quarters in 1901. Pro- 
duction of pig iron, accordingly, shows a marked improvement 
against previous years, 

On the Silesian coal market a lively trade has been done upon 
the week, consumption has increased, and the tone of prices 
remains firm, On the coke market a brisk business continues to 
be done. Consumers of coal in Rheinland-Westphalia begin to 
refill their stores, and fairly large purchases have been made. 
Deliveries to Rhenish-Westphalian ports are pretty heavy, especi- 
ally to the northern ports and to Hamburg ; also to Holland ship- 
ments have increased, while the supplies sent to the Upper Rhine 
have been comparatively small. _ aoe coal, as well as gas coal, 
remain quiet, but they are likely to improve in demand now that 
autumn is approaching. In coal for coke-making consumption is 
stronger than output, 

All departments of the Austro-Hungarian iron market remain in 
a weak condition, with little or no prospect for oo gr omens 

Crude iron is particularly a > pete both the machine 
and hardware ind complain of insufficient employment. 
Girders and bars, too, have been in comparatively fair request, 
but there is not the slightest symptom of an improvement to be 
perceived with regard to prices. 

Consumption for all sorts of coal is exceedingly small in Austria- 
Hongary. Bohemian brown coal, on the other hand, was in a fair 
condition upon the week. Shipments in browa coal on the Elbe 
were about 700 to 800 wagons per day. Deliveries per rail have 
been rather moderate, being 72,762 tons for the time from the 
19th to the 25th of July, against 75,839 tons during the same week 
last year. Since Jan Ist of present year 2,000,017 tons brown 
coal have been Pee on the Saxon railways, which is 32,233 
tons less than during the same period year. Quotations 
remain unaltered, 


On the whole, business transactions have been very limited on 
the French iron market, and the tone all round was quiet ; only in 
the Haute-Marne the works are satisfactorily engaged, especially 
on heavy plates and agricultural machines. 

Regarding coal, the accounts coming in from the North and Pas 
de Calais department continue favourable, while in the depart. 
ments Loire and Centre a poor trade only isdone. Fresh contracts 
in coke are being booked at 20f. p.t. 

The position of the Belgian iron market cannot be regarded as 
favourable, although some branches are well occupied. Foreign 
competition is very keen on the rail and girder market, and prices 
for the latter have been again reduced, though but slightly. For 
foreign consumption, girders are realising 125f. to 130f. p.t.; 
merchant bars, 132f. to 135f. p.t.; the same in steel, 135f. to fios’ 
p.t. Luxemburg forge pig is sold at 52f. p.t.; foundry pig at 62f, 
p.t.; basic at 58f. p.t. 

The Belgian pod market remains firm and unaltered, though it 
is generally considered likely that the differences between the iron 
masters and the coalowners of the Hainault will be settled in 
favour of the latter. For home and local consumption the pits 
firmly maintain the former quotations, while for export they have 
already frequently granted concessions. Dry sorts of coal for 
brick-kilns are well inquired for, and 10-25f. to 11-75f. p.t. is 
being asked. There is less done in house coal, and stocks are 
heavier this year than usually, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very firm, and stems well filled for forward 
delivery. House coal continues quiet. The quantity of coal 
ship for week ending August 8th was 46,955 tons ; foreign, 
32,441 tons ; poscerNrsy Py tons. Imports for week ending 
August 1lth:—Iron ore, 4270 tons ; steel bars, &c., 6965 tons ; 
slates, 147 tons ; loam, 100 tons ; pitwood, 8656 loads, 

Coal :—Best steam, 13s. 3d. to 13s, 6d.; seconds, 11s, 9d.; house 
coal, best, 15s.; dock screenings, 8s. ; colliery, small, 7s. 3d. to 
7s.6d. Pig iron :—Hematite warrants, 56s. 3d. f.o.b. Cumberland 
prompt; Middlesbrough, No. 3, 46s. 5d. Iron ore :—Rubio, 
14s. 9d.; Tafna, 15s. 6d. Steel :—Rails, heavy sections, £5 5s. to 
£5 10s.; light do., £6 5s. to £6 10s. f.0.b.; Bessemer steel tin-plate 

; 12s, 6d.; Siemens steel tin-plate bars, £4 15s., all de- 
livered in the district cash. Tin-plates :—Bessemer steel coke, 
lls. 6d. to 11s. 9d. ; Siemens coke finish, lls. 9d. to 12s. Pit- 
wood, 17s. 6d. ex-ship. London Exchange telegram :—Copper, 
£57 5s, to £57 10s.; Straits tin, £126 lds, to £137 5s, Freights 
easy. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs, THOMAS NOAKES AND SONS inform us that they have 
moved from 35 and 37, Rrick-lane to 4 and 5, Osborn-place, 
Brick-lane, E, 

Messrs. JOSEPH WRIGHT AND Co., Tipton, have received the 
contract for small chain—from gin. to ljin.—from the Admiralty 
for the next five years, 

Mr. FREDERICK GROVER, Greek-street Chambers, Leeds, having 
handed his report on the smoke nuisance of Calcutta to the 
Government of Bengal, has returned to England. 

GENT AND Co, have appointed Mr. Harold Elliot, of 30, Bootle- 
street, Manchester, to represent them in Lancashire, Cheshire, 
North Wales and West Riding of Yorkshire. 

THE competition for the best schemes for the water supply 
of Flamborough has resulted in the plans of Messrs. Elliott 
and Brown, a Nottingham, being adopted. Fourteen schemes 
were submitted. 

Mr. Francis J. Piatt has resigned his position as a director of 
Fielding and Platt, Limited, Gloucester, and, having terminated 
his connection with this firm, is joining the Dudbridge Ironworks, 
Limited, Stroud, as one of the managing directors, in place of the 
late Mr. James Humpidge. 

WE are informed that special authorisation has been issued to 
the Deutsche Strassenbahn-Gesellschaft, of Dresden, to equip a 
short section of its existing tramway lines on the Kingsland 
Surface Contact System, preliminary, if satisfactory, to the exten- 
sion over the Dresden eos System, generally. 

Mr. H. F. Hunt, chief electrician to Veritys, Limited, having 
been appointed by the Admiralty to the post of electrician at 
Pembroke Dockyard, Mr. F. O. Hunt, for some time associated 
with Messrs. The General Electric Company, and recently at its 
Witton Works, has been appointed by Messrs. Veritys to succeed 
him. 

THE British Westinghouse Electric and Manufacturing Com- 
pany, Limited, has opened a branch office in Sheffield. The 
address of the new branch will be York City and County Bank 
Buildings, Sheffield, and it is uested that all communications 
from Sheffield and the surrounding neighbourhood shall in the 
future be sent direct to that office, 

Tue North Wales Power and Traction Gren has accepted 
the tender of Bruce, Peebles and Co., Limited, for six 1000 
kilowatt 3-phase generating sets, 6000 volts, direct-coupled to 
Pelton turbines; power-house and complete equipment thereof 
and all accessories; electrification and equipment of Beddegelert 
and Portmadoc Railway, rolling stock, and electrical locomotives ; 
6000 kilowatt transformers and overhead line equipment, 

AN order for pumping plant has been placed with Messrs, W. H. 
Allen, Son and Co., Limited, of Bedford, by the Cardiff Railway 
Company, consisting of three 60in. centrifugal pumps, driven by 
triple-expansion surface-condensing engines, for the important 
new dock which is now bye | carried out at Cardiff. Each pump- 
ing engine is capable of delivering 100,000 gallons of water per 
minute. We believe this will be one of the largest pumping 
plants of its kind that has hitherto been erected in the world for 
the purpose. 

Tue scheme of providing a refuse destructor for the Borough of 
Eccles, Lancashire, has advanced as far as the placing of the 
following contracts :—Messrs. Meldrum Bros., to supply and erect 
two refuse destructor furnaces, £1985 ; Messrs. Marshall and Sons, 
Ashton-under-Lyne, erection of destructor buildings, £1168 ; 
Messrs. John Wolstenholme and Son, Radcliffe Bridge, clinkering 
machinery, £787. The ‘Town Council have accepted these tenders, 











MIDLAND RaILWay CHANNEL STEAMERS.—The Midland Railway 
Company, with the view of opening up steam communication with 
its new port at Heysham, in Morecambe Bay, has now fixed 
upon builders for the steamers for its Irish sea service, The 
vessels, which have been designed by Professor J. H. Biles, of 
Glasgow, and his tner in such work, Mr. William Gray, are to 
ply between Heysham and Belfast, and are four in number, and a 
spe gd interesting fact concerning them is that two will be 

tted with ordinary reciprocating engines, and two with turbine 
engines. The first couple will built by John Brown and Co., 
Clydebank, and Caird and Co., Greenock, and the second pair, 
having turbine propulsion, are to be produced by William Denny 
and Brothers, Dumbarton, and Vickers, Sons and Maxim, Barrow- 
in-Furness, The vessels are to be 330ft. long, 42ft. beam, and 
174ft. deep, the gross tonnage being about 1900 tons. The speed 
is to be 20 knots. Should the vessels fall half a-mile per hour 
short of this speed as a mean result of six hours’ continuous steam~- 
ing, they may be rejected. There will be in each ship two double- 
ended and one single-ended boiler, and the reciprocating engincs 
will be of the twin-screw triple-expansion type, while the turbine- 
propelled vessels will have three turbines operating three lines of 





shafting, each with one propeller. 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


oe whet inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 
27th July, 19038, 
16,456. Execrric Lamps, H. Hogge and J. Barrollier, 





London. 

16,457. Game of SxittiEs, J. Segalove and M. Cohen, 
London. 

16,458. Borrer Workers, T. Bradford, Manchester. 

16,459. OvuTsipgE Sats for TRAMCARS, E. Bleackley, 
Manchester. 

16,460, Cur, T. Sullivan, Leeds. 

16,461. InrTgRNAL ComBusTion Enaing, H. E. Griffiths 
and J. Clay, Liverpool. 

16 462. Mancractrusina Tak Macapam, H. Ellison, 
Halifax. 

16,468. PortaBLEe Tarorts, F, 8. Cox, Birmingham. 

16,464. Barrec Cups for SMauu Arms, The Birming- 
ham Small Arms Company, Limited, and C. Proctor, 
Birmingham. 

16,465. Brake Mecaanism for Cycizs, J. Parkes, 
Birmingham. 

16,466. APPARATUS for Mix1no ConcrgrtE, T. M., J. H., 
and A. Mason, Leicester. 

16,467. CoaL-savine Aso Pan, B. Thomp3on, Great 
Yarmouth. 

16,600, Serruuna Tanas, 8. H. and M. J. Adams, 


ork. 

16,469. Foo-sigNaLLine Apparatvs, O. R, St. J. Palmer, 
New Hartley, Northumberland. 

16,470. A New Fasric, A. H. Oldham, Rochdale, 

16,471, Dost Extractors, J. A. Kennedy and H. Dun- 
can, Glasgow. 

16,472. Treatina Firour with a Gaszous Acznrt, 8. 
Lectham, Manchester, 

16,478. Tragatine Gratin, 8. Leetham and R. F. Wood- 
smith, Manchester. 

16,474. CLutcu Mecuanism for Motors, W. J. Dosseter, 


London. 
16,475. Cur-orr for MiLk Reraicsrators, E. Hart, 
Chippenham. 
16,476. Dress Protectors, A. Becker, Barmen, Ger- 
maby. 
6,477. Apparatus for Dressine Yarn, R. White, C. K. 
, and F, H. Gosling, Manchester. 
16,478. Srong-prRgeakina Macuingry, D. Whitaker, 
Manchester. 
16,479. PrepaRine Mareriat for Sprvnino, J. Mackie 
and R. Kirk, Manchester. 
a Apparatus for Tagatina Bons, L. Dorner, 
ve - 
16,481. EcecrricaLty Lockiye CarriaGe Doors, W. 
Walmsley, Liverpool. 
16,482. PRESERVING Eoas, C. L. Tweedale, Weston, 
near Otley. 
16, i. Device for Securtne Lapigs' Hats, M. Kaden, 
erlin. 
16,484. Mowers and Harvesters, P. Dhein, Berlin. 
—— Sutpnocyanic Compounps, A. Heberand, 
rlin. 
16,486. Cuoppine Device, J. Matheis, Berlin. 
16.487. TeLecraPpH Po.ies, W. Schtiitz, 
Germany. 
16,488. New Sarety Srrap, L. Wyvill, Southend. 
16,489. Heatine Apparatus for CLosgp RecePracies, 
. A. Waters, London. 
16, 490. Lrxtnos for Casks, J. Wetter. —(H. Blank, 
Germany. 
wes. a gD Guass CLeaner, J. H. Bockelmann, 


16,492, Cirock, A. E. Cadot, London. 
16,493. TeLescopic Guar for BAND Saws, H. J. Fraser, 


Dresden, 


London. 
16,494. Bro.ogicat Portrication of Liquips, C. Peters, 
mdon. 
16,495. CaILpRen’s Carriaogs, D. and J. J. Simpson, 


ndon. 

“es © ees “GENERATING Lamps, E. M. Hipwell, 

16. 497. Maxmno Gas, H. W. Woodalland A. M. Duckham, 
Birmingham. 

16,498. ADJosTaBLE INVALID's TaBLE, J. T. Gendron, 
London. 

—, Device for Curtise Butron-Hougs, 8. Hare, 

ndon. 
16,500. Constructioy of Resgrvorrs, A. E. Gray, 


mdon. 
— Ry Improved Brus, L. Mason and J. Eagles, 
ord. 


16,502. Motor VexiciEs, G. Liddell, London. 

16,508, RoLter-cLeanine Davice, G. Harrison.—(\. 
Maheu, United States.) 

16,504 Saati Arms, G. Harrison.—(/. P. White and 
B. D, Haines United States.) 

16,505. Means for PLayine a Game of Sxitt, H. J. G. 
Pessers, London. 

16,506. Psgumatic Rotiters and Cusnions, A. W. 
Turner, London. 

16,507. Brexca- Loapinae Riries, R. M. Basilone, 
London. 

16,508, ApvostaBtg CoMBINATION BepstEap, F. Newis, 
Southampton. 

16 50). Fietp Maonet, T. A. Hearson.—(Electricitits- 
Gesellschalft Alioth, Switzerland.) 

16 510. Lamps, A. Meissner and J. 
London 

16,511. Bcacensoas Hot Conrro.iers, W. H. Scott, 
London, 

16,512. Fastentne Trees to Fixep Stakes, E. Beckett, 
Elstree, Herts. 

16,518. ELgcrricat Fuses, W. R. Macdonald and G. E. 
Heyl-Dia, London, 

16,514. Ececrricat Fuss, W. R. Macdonald and G. E. 
Heyl-Dia, London. 

16,515. Trp Wacons, B. Loens, London. 

16,516. Two-speep Gears, C. C. R. Nicholson, 
Liverpool. 

16,517. ExpLosive Compounns, R. B. Ransford.—(M. 8. 
Talbot, Natal.) 

16,518. StrgeRine Gear of Motors, A. W. Brightmore, 


Danischevski, 


mdon. 
16,519. Car Coupiines, G. M. Spain and A. R. Taylor, 


mdon. 

16,520. Hay Cotiectors, J. A. Badley, London. 

16,521. Tawatment of Woop, J. E. Bousfield.—(/. E. 
Jansson, France.) 

16,522. Barpie, C. Arnesen, London. 

16,523. Feep Mecuanism for Rotiinc MILs, M. Mannes- 


mann, London. 
16,524. Braxgs, Siemens Bros. and Co., Limited, and 
. Berry, London. 

16, 525. APPARATUS for ConDENSING EXHAUST Sream, 
Pokorny and Wittekind Maschinenbau A.G., and R. 
Schnickel, London. 

16,526, Makino Borrie Capsu.es, E. Watzke and I. 
Nagy, London. 


28th July, 1908. 


16,527. Cure to Prevent Boor Lacrs BecomiIne UntiEp, 
W. Lingard, London. 
16, a SELF - REGULATING VALVES, 


16,529. a W. H. Bamlet and R. E. Thomas, 
Westcliffe-on-Sea. 

16,530, Prgumatic Ting Covers, H. W. Cave-Browne- 
Cave, London. 

16,531. Wasa Toss, Entwisle and Kenyon, Limited, 
hi Dickenson, and J. L. Shorrock, ester. 
6,532. Mirror Giasses, J. Harrison and R. Hood, 


ag ham. 
W. A. Northcliffe, 


16, ae. ‘Barren, M. Schneider and J. Beissbarth, 
Mancheste: 


O. Guttmann, 





16,585. Cycie Lamp, F. L. E. Jenkins, Sketty R.8.O., 
Glamorgan. 

16,536. Umpegiias, A. Hanson, Huddersfield. 

16,587. InviersLe Sxiet Howpers, D. A. McLean, 
Portsmouth. 

16,588. Top Motions of Looms, 8. Butterworth, 


ax. 
16,539. Luar Tornee for Music, E, G. Lancaster, 
nes. 
16,540. . tata for Enornzs, R. D. Lloyd, Egremont, 


16,541. _ eg Hoss, C. Marston, W. Hough, and 
6. Pinson, a. 
16, ~ aeeaee to Locomorive Exsornes, F. Pitts, 
10,548. D ‘Doves, J. Adair, Woodville, near Lucan, Co, 
ub) 
16,544. __ Baarinas, A, A. Govan, Glasgow. 
16,545. Tza Mixtso Macuingry, P. A. Hearman, 
Newcastle-on-Tyne. 
16,546. Mow1ne and an gees wget T. Eddleston, 
Newton, Mass, United Sta’ 
16,547, WATER-TUBE BoILgex, <1 Walton, Sunderland. 
16,548. Brosu-makine Macutng, W. C. Fairweather. 
“(The Universal Brush Company, United States ) 
16, 2 Apparatus for Dygine Ciorta, F. Cleff, Man- 
chester. 
16,550. Caarcine Gas Retorts, W. P. Gibbors and W. 
. Goodes, Birmingham. 
16,551. MacdINERY rs Sewrna Books, G. A. Gowans, 


mdon. 
16,552. Wager Ciutcugs for Cycixs, J. O. Peters, 


ondon. 

16,558, Tcoos, L. W. Benner, London. 

16,554. NON-REFILLABLE Bort eg, 8. J. Hawke and H. 
Vincent, London. 

16,555. Screw Propsiiers, H. du Cros.—(The Société 
Anonyme des Anciens Establissements Panhard et 
Levassor, France.) 

16,556. Drivers’ Brake Vatves, W. R.and E R. Smith, 
London. 


16,557. Consumusc Smoxe and Savina Coa, F. 
Rich: m, London. 
16,558. Composition for CLzanino Cioru, R. 8. Harrison, 
Londo on. 
16,559. “‘CycLomic ArR-cooLine Macuing,” F. J. Fuga, 
anchester. 


16,560. Motor, R. Cummins, London. 

16, (001. Hixons for Doors and Winpows, C. Jiigler, 
Lo 

— Jornts for Vatvsgs, C. Radcliffe and D. Pugh, 

mdon. 

16,568. Apparatus for Morsrenrna Lapexs, H. J. G. 
Dawe, ndon. 

16,564. Winpinoc Macutngs, A. J. Boult.—(/nternational 
Winding Company, United States.) 

16,565. SypHon, C. W. Clayton and H. Handoll, 


London. 

- ArmoureD Hoss PirgeCovup.te, E.T. Greenfield, 

mdon. 

16,567. Rupper Trees, R. B. Price, London. 

16,568. Trouser Stretcusr, G. J. Jones, London. 

16,569. Locxine Devices, J. H. Heywood, London. 

16,570. Pepas, T. Roberts, H. Smith, and R. Allwood, 
London. 

16,571. Covertne Jvas, G. Lock, London. 

16,572. Cortine Mannoigs, W. H. de Rusett and T. 
Jobling, London. 

16,573. Latca Locxs for Doors, T. H. Longshaw, 
London. 

16,574, Joust, W. Thorpe, London. 

16,575. Waexs, A. Boguslavsky, London. 

16,576. Mountinc Rusper VEHICLE Tings, R. B. Price, 
Londor. 

16,577. Macuings for Dergectinc CasH. The F.S.M. 
Syndicate, Limited.—(B. H. Spear and B. Moriarty, 
United States.) 

16,578. SeL¥-actinc Muss, A. Astley, London. 

16,579. Hotpiye Cycues for Storacsg, J. F. Sargeant, 

—, REFRIGERATING APPARATUS, 8. Goodman, 

mdon. 

16 581. Makino CoLourino Marrers, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co , 
Germany.) 

16,582. Conveyor Apparatvs, 8, E. Page.—({7he Robins 
Conveying Belt Company, United States.) 

—, HicH-sprgp RatLway Vguicies, D. Monnier, 

ndon. 

16,584. Prorpg.tinc Rotary Morors, J. M. Small, 

mndon. 

16,585. Heatrxe Syatem for Boriprnes, G. C. Marks.— 
(BE. R. Kaapp, United States 

16,586. Siautinc Firtines for Riries, B. B. Hill, 

mdon. 

16,587. Vatves, J. O'Meara, London. 

16,588. ARTIFICIAL StLk, EB. Thiele, London. 

16,589, Lamp Hoxpgr for Forsirurg, J. Rainbow, 


London. 
16,590. Work Taxntxs, P. Guttenberg and J. Nemeth, 


mdon. 
16,591, Warer DispLacers for Cyiinpers, 8. Smith, 


mdon. 
16,592. MecuanicaL Iystruments, L. Frichette, 
mdon. 
16,598. Gainpinc Apparatus, F. W. Howorth.— 
(Daverio, Henrici and Cie., Switzerland.) 


16,594. Frag-proor Covers for ELecrric Conpuctors, 
H.R. Romney, London. 

ae for BUILDING Porposss, W. L. Watson, 
mn 

16,596. Nut Lock, O. Feuer, London. 

16,597. Toys, E. P. Lehmann, Liverpool. 

16,598. Rartway Switcusgs, T. T. Chaloner, London. 

eee AGRICULTURAL IMPLEMENTS, D. 
ubi 

16,600. Rattway Pornts, J. Leighton and R. Hacking, 


London. 
_— Gran Wuests, C. L. Bell ard E. D. Morgan, 
16 ro “iernxat. ComsBustion Encings, F. L. Merritt, 


16,698. “Fane for Preservine Foop, J. Johustone, 
ndon, 
16,604. TreEatinc THrEaps from Viscosg, C. H. Stearn 
and C. F. Topham, London. 
16,605. Pomprxc Apparatus, C. H. Stearn and C. F. 
Topham, London. 
— Steam Traps, J. Dewrance and G. H. Wall, 


jon. 
16,607, Catt.e Foon, E. H. Strange, E. Graham, C. A. 
Pim, and T. C. Palmer, London. 
16,608. Rartway Covp.ines, J. 8. Bush, London. 
16,609. Rotary Exorvegs, C. Tuckfield and D. Weston, 
London. 
16,610. Gas-cooxine Apparatus, L. Schine, London, 
16, ‘611. Grate for GAs-COOKING Apparatvs, L. Schine, 
London. 
16,612, SHow-casgs, C. E. Wilton, London. 
16, i018. APPARATUS for TREATING Tosacco, E. Turpin, 
mn 
16,614. Tgrminats for Cornice Poigs, T. S. Lucas, 
irmingham. 


16,615. A POrATO-RAISING Macuing, F. Mason, Peter- 
borough. 
—_ PoTATO-PLANTING MacuIng, F. Mason, Peter- 
rough. 
16, peg INCANDESCENT Gas Burners, R. R. Beard, 
mi 
16,618, Sexs-.0rme EXTINGUISHER for Lamps, J. Mun- 
day, Birmingham. 


16,619. Stzam Lirrers for Drop Stamps, W. H. Smith 
and A, Baylis, Birmingham. 


29th July, 1908. 


16,620. Maxine Hottow Guass Opsects, J. Hecker, 
Cologne, Germany. 
16,621, OpticaL Lanterns, H, Fuller and E. de Montel, 


Manchester. 

16,622. Carriage and Cycie Tirgs, P. Bradstock, 
Birmin, — 

16,628. Motors, J. Ridley and The Ridley Autocar 


Company, Limited, Coventry. 


16,624. Fauszine Tank for RergiczRrators, G. Smith, 
Birkenhead. 
16,625. Stgam Vatves, J. Westle: Se om og 

16,626. Gas Dynamos, C. Hurst, 

16,627. Sappiz Bars, W. H. Bayley =i i "5. Bayliss, 


‘alsall. 
16,628. Axte and CHain Wuegis of Cycizs, D. Macnair, 
iw. 
—_ Sgr for Rinc Framzs, D. Brown, Man- 


16,680, PwgUMATIC W. Barratt, Manchester. 
16, eal. Fiuters for Firterine Crper, LN, Pope, Man- 


ter. 
— Driving Bets or Ropgs, A. H Knipe, Liver- 
poo! 
16,633, Caaroine Gas-makine Retorts, A. Musker, 


verpoo 

16,634. ‘Tus ‘ Spor” Game, A. W. Brown, Manchester. 

16, an aeenen and Souitarrgs, H. E. and A. E. Evans, 

Brackets, C. H. Brandreth, 

16,637. ConvERTIBLE AGRICULTURAL IMPLEMENT, C. A. 
Cass, Manchester. 

16.638. CRank-aRM Connections for Cyoxgs, J. 8. Fritz, 
Glasgow. 

16,639. Trg ApsustER, E. T. Early, London. 

~~ IscanpEscent Gas Borygrs, T. J. F. Ryland, 


on. 
16,641. Poriryine Naprua.ing, F. E. and E. A. Catch- 
pole, London. 


16,642. re Taiu-TaLe for Loom:, A. Herzog, 
mn 
16,648. Bacwands Bep Fcoors, E. H. Brown, Groom- 
e, Sussex. 


16,644. Stop Cocks, W. Theis, London. 

16,645. Aotrator, J. Smith and A. Scossa, London. 
16,646. Swata Torswers, J. V. Collyer, London. 

16,647. Farm Inpicators, A. Schneider, London. 
—_ 648 ne for Supportine Wire, W. V. Gilbert, 


ria "Toot-aox for VeLocipepgs, H. T. Stephens, 

ond 

16,650. “Lapens’ Dress Guarps on Cycigs, C. Cox, 
London. 

16,651. Bortte Scraps, C. Berlt, London. 

a Wisp Gavuce Hire Sicuts, A. Blaikley, 


in. 

16,653. SotpgRInGc ARMATURE Lzaps, J. A. Wirth and 
J. Beech, London. 

16, _ ANGLE-DRAWING INsTRUMENT, W. A. Black, 

16, J peeatlng Tunsines, J. N. Paxman and T. 8. King, 

16,656. CELLULOID Mareriat, M. J. R. T. R. de 

Chazelles, London. 

16,657. Razor Strops, W. E. Bond, Twickenham. 

16,658. Lusricant for Usg in Maxine Cray Goons, 
H. T. Rayner, London. 

16,659. Borwine Liquip Fug, J. Badger, London. 

16 660. GLoves, L. Whitby, London. 

16.661. Ergcrricat Heatine Device, M. H. Schoen- 
berg and J. W. Edwards, London. 

16,662. Mures for Sprswinc Corton, H. Ashworth, 
London. 


16,668. Constructine Sratrcases, T. Beevers and The 
Safety Tread Syndicate, Limited, London. 

16,664. WixpMiLts, J. H. Ravelli, London. 

16,665. CARDBOARD Boxgs, A. E. Reeve, London. 

16,666. Device for Securtne Laprgs’ Dressgs, L. G. 
Freedman, London. 

16,667. Apparatus for Distrinutine Pasts, D. Weil, 


mdon. 

16,668. Iowrrion Davices for ExpLosion Motors, I. 
Zubalof, London. 

= SHUTTLE-CHANGING Devices, F. Hofmann, 


mdon. 
16,670. Pomps, O. L. Clark and A. Valentour, London. 
16,671. Casxs or Barres, J. Meek, London. 
16,672. Pistons, G. H. Holgate, London. 
16,678. Couptines for RaiLway Venicies, E. Novak, 


on. 
16,674. Faezine Sort from Inssgcts, 8. Lokuciejewsky, 


on. 

16,675. Devicgs for Hoxtprse Sacks, R. Udall, 
mdon. 

16,676. a PrepaRED from Mik, X. Binder, 


16,677. —— Puuigy for Motor Cycxss, J. and H. N. 
wn and T. 8. Rickman, London. 
16,678.  SouEw Bouts for Lockie Nuts, E. Novak, 


G. E. Osmond, London. 


16.679. ‘Basans for a 
. Haddan.—(Z. & H. A. 


16,680. Yokes for Oxen, 
Gasqui in, France. 


— Hoipine cKets Securtty, A. Schneck, 

maon. 

16,682. CanTRIFUGAL Separators for Hongy, A. Bull- 
mer, London. 


16,683. Lirg-savinc Apparatus, J. Memmer. London. 
16,684. ManoracTuRE of Acip, O. Imray.—(# Ritsert, 


Germany.) 
— Macatines for MiLLinc WHEE Ls, C. Wust-Kiinz, 
Lon 


16,686. Ay.esTHETIC AppaRaATvs, The Dental Manufac- 
turing Company, Limited, and V. Knowles, 
London. 

16,687. Copyine with Saruratep Papsr, W. P. Thomp- 
son.—(L. Busch, Germany.) 

16,688. Packaces for Paste Biack.eapD, R. Ripley, 
Liverpool. 

16,689. ExveLorgs, W. Myers, Liverpool. 

16,690. Drawine Compasses, L. Myers, Birmingham. 

16 = —gguaaaean or PalNTiIna Lixcrvsta, F. Walton, 


16.692. “APPLIANCE for CuTtise VEGETABLES, E. Mason, 
Birmingham. 

16,698. Apparatus for Paintine Lincrusta, F. Walton, 
London. 
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16,694. Guarps for Water Gavegs, J. Dixon, Burnley. 
16,695. Macuine for CLEansine PLatsEs, J. H. Rigbey, 
Liverpool. 
16,696, ADJUSTABLE Dagss Improver, W. G., J. A, 
‘and J. Gaunt, Gargrave, vid 

16,697. Manuracturg of Yeast, W. 8., L. R. L., and 
. H. Squire, Loudon. 

16 698, Time Controt Devices, H. L. P. Boot, Tun- 
idge Wells. 

16,699. CuimNgy and VenTiLaTiIna CowLs, F. H 
Shorland, Manchester. 

16,700. Out-poor Szats, G. Reekie, Manchester. 

16, 701. Stong-pREssine Toots, E. 8. Smith, Sheffield. 

16, 702. Furnaces for STEAM GENERATORS, E. Bennis, 

Manchester. 

16,708. Smoke Paeventers, J. T. Clitheroe, Rishton. 

16,704. Cameras, A. Bennett, Birmingham. 

16,705. Rotary ENGIngs or as 

and A. and J. Georges, 
16,706. Cover for WasHING Macumens, E. G. and E. 
O'Hara, Keighley. 
16,707. Mountines of F. G. Cook, Halifax. 
16,708. Apparatus for TyPs-SETTING MACHINES, J. 
Pinel, Altrincham. 
16,709. 'BELT-SHIFTERS, G. F. Wilde and J. H. Almond, 


urnley, 
16,710, Waste Ot Fitters, M. Kuhl, Liverpool. 
16,711. InsuLators for ELEcTRICAL "TERMINALS, J. A. 
Daven and A. F. Guy, Liverpool. 
16,712. BRELLA Racks, H. F. H. Phillips and G. W. 


Peard, Liv verpool. 
16,718. 'PspaL Crank for Bicyctrs, H. Garstang, 
Blackburn 


16,714. Sramenes and Warencugs, J. Matthews, J. 
Lewis. and W. Galloway, Glasgow. 

16,715. _{xcanpascant Gas BuRNERS, H. C. Rocholl, 
M ester. 

16,716, Ciasps for Corsgts, R. Pellew, Manchester. 

16, 717. Upnotstery of Furniturg, V. Van Inthoudt, 
Manchester. 


+ A Fortunesco 





16.718, The Susroto Booxcass, R. B. — Bristol. 
16,719. Gas Cocks, J. W. Bray, Bradford. 





16,720. Powgr Hammers, P. Pilkington, Limited, and 
G. J. Gibbs, Liverpool. 
16,721. Fotpine paceman H. C. Smith and G. E. 
ells, Londo 
16 ~* View: vane for Puotograpuers, A. Brooker, 


16,723. — ConpenseR, Pokorney and Wittekind 
hinenbau — Gesellschaft and Richard 
Schnoeckel, Lon: 

16,724. Proczss yey , ae Liquips, Pokorny and 
Wittekind Maschinenbau Actien Gesellschaft and 
Richard Schnoeckel, London. 

16,725. Maxine Conpgnsgr, Pokorny and Wittekind 
Maschinenbau Actien Gesellschaft and Richard 
Schnoeckel, London. 

16,726. Caps, G. W. Fox. London. 

16.727. Expansipte Towersor Scarrope, J. Westaway, 
London. 

_—_ Wispow Sass Fastener, L. Letchford, Becke~- 


m. 
16,729. Matcu-Box, E. Atkicson.—(A. EB. Foesaneanu, 
Roumania.) 
16,730. Picrure Saow Cass, H. Voll, London. 
16,731. Brakes for Bicycirs, G. W. Scaife, London. 
16,782. The Twin-screEw Castor, H. W. Cracknell, 


ndon. 

16,733, CaBLe Baax® Levers for preg er Rudge- 
Whitworth, Limited, and J. V. Pugh, London. 
16,734. EXxiENsION Lappers, R. 8. Kelly and G. E. 
Thorn, London. 

16,735. Brakes Beame, C. V. Marquart, Kingston-on- 


Thames. 

16,736. Motorists Face Prorsctors, M. A. G. Jenkins, 
London. 

16,737. ContRoLiine Arr Currents, 8. G. Brounger 
and W. G. Haywood, London. 

16,738. Buixp Ro.ugrs, E. H. Parkes, London. 

16,739. — for Mantie Lamps, E. J. Shaw, 


16,740. a Ex.zctraic Circuit CONTROLLERS, 
= a wine n.—({ The General Electric Company, United 


16741. "icapenee Arc Lamps, E. A. Carolan.—(The 
Electrie Company, United States.) 

16, oa. Evecrric Cot-outs, E. A. Carolan.—{ The General 
Blectric Company, United States ) 

16,743. BLUg-PRINTING Macuings, E. A. Carolan -- (The 
General Electric Company, United States.) 

16,744. Cowrrottinc Exsecrric Switcues, E. A. 
Carolan —{The General Bleztrie Company, United 
States 

16 745. ConTRoLtters for Exvecrric Motors, E. A. 
Carolan.—(The General Electric Company, United 
States. ) 

16,746. ASCERTAINING the Lave. of Liguips, C. May, 
London. 

16,747. VaRIaBLE Sprep Gear, C. H. Murray and F. G. 
D. Johnston, London. 

16,748. REFRIGERATING or WARMING AppaRaTos, R. H. 
Cabena, London. 

16,749. SupportTinc Matrress Frames, 0. Lademann, 


mdon. 

16,750. Maxine Suaar, G. Harrison.—(F. Hlavati and 
Co , Italy.) 

16,751. CygansInc Preparations, G. B. Batten, 


mdon. 

16,752. Lamp Scspgnper, A. J. Williams, London. 

16,753. (GERSTALL, J. erssen, London. 

16.754. Barometer Atarms, G. Vives, Liverpool. 

ag om aa, Jomnts for Pirzs, G. M. Stephens, 

on. 

16,756. Cuttinc MecuanisM, J. West, London. 

16,757. ENVELOPE MAcHINgs, J. West, London. 

16,758. Makino Envevopss, J. West, London. 

16,759. Veuicie Sreps, A. F. Dietz, London. 

16,760. Fitters, G. Lebedinsky, London. 

— Guarps for Roap VesicuEs, P. A. Sanz, 

16.762. Gravity Locks, G. H. Stout and L. A. Turner, 
London. 

16,763. Gravity Locks, G. H. Stout and L. A. Turner, 
London. 

16,764. Gas GengraTor, R. Dempster, London. 

16,765. Trotieye, E. Hall, J. R. Townsend, and C. F. 
Peace, London. 

16,766. Burntinc Orr INCANDESCENT Mantizs, G. 
Mucke and O. Krueger, London. 

16,767. Locxine Device for Prgumatic Toots, C. F. 
W. A. Oetling, London. 

16,768. VARIABLE Spzep Gearino, W. J. Blaxton, 


London. 
16,769. Corrina Curves in Suzet Grass, E. 8S. Sewell, 


London. 
16,770. Recreation Raitways, 8. E. Jackman 
mdon. 
16,771. Recreation Rattways3, S. E. Jackman, 
London. 
16,772. CompusTiIon Motors, H. Smithand B. F. Wright, 
Coventry. 
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16,773. Fotpixc Bepsrgaps, K. Gadomski, Lcndon. 

16,774. ConvertTine Evectric Currents, G. H. Buillie, 
London. 

16,775. Grate Sreve. J. R. Sinfield, Scarborough. 

16,776. Castors for Formtorg, C. E. Julian, sitting- 
bourne. 

+ rane Brake Mecuanim, C. H. Spencer, 

16,778. Oars, W. W. Barnes, Harrington, R.3.0, 
Cumberland. 

16,779. Box SHUTTLE Swewu, W. and W. E. Nelson, 
P , Lanes. 

bn SLUICE Vatves, J. Barr, Glasg> 

781. Hanp Toot, R. H. Marples, = er c. Wilkinson, 

ee poiteld. 

16,782. Courtine of Drawretpgs for Bsr Pomps, G. 
Allinson, Sheffield. 

16,783. Matcu-Box, J. A. Morris, Gateshead. 

16,784. Garpgn Toot, J. Fisher, Manchester. 

16,785. Brakes for Motor Cars, C. W. Siddle, 
Huddersfield. 

16,786. SgLF-DRIVING Motor, 8S. Witt, Southampton. 

16,787. TaeRMostaTic VaLves, J. G. Wagstaff, Man- 
chester. 

16,788. Etgctric Istecrator, W. B. Day, Curragh 
Camp, Co. Kildare. 

16,789. Brake Apparatus, A. J. Woolnough and W. 
Notley, London. 

16,790. Fite for SHarpEnine Saws, H. L. Holderness, 


Hull. 
— ae for Laprges’ Dassszs, F. Hallworth, 
anch 
16,792. Srosmimecr Twaeme Macuing, J. F. Bradbury, 
Manchester. 
16,793. WATER SUPPLY Firtines, T. W. Twyford, 
B ‘ham. 


16,794 DETECTING the Presence of Lzaxaces, W. 


ynes, Birming! 

16,795. Susstiruts for Corron Wasts, C. Bollé.— 
Hermann and Funke, Germany.) 

16,796. > = eae ace ee, C. A. Christianson, 


16,797. Davina Pgat for Cuarcoat, A. V. Turnbull 
G 


16,798. Nai-uaxiwe Macurgry, G. Tew and Kynoch 
Limited, London. 

16,799. ToRPEDO STEERING MecuantsmM, J. Whitehead, 
Man 


16,800. GoLF Batts, C. A. F. Gregson, Birmingham. 

16,801. Mixisc and Sirtmye Macutygs, I. Golwer, 
Berlin. 

16,802. Port a ny, A. E. Leins, London. 

16, 808. Hazarp Gamgs, J. Straulino "and HL Pirner, 


16,804. Music Instruments, J. Straulino, Berlin. 

16,805, Marine Compass, W. T. St. Aubin, London. 

16, 806. Evectricat Fosss, J. M. Douglas, "London. 

16,807. Device for Turninc Over Music SHEEts 
7. M. Binckes, London. 

16,808. Devices for Hotprsc ExgecrricaL MacuiIne 
Brusnes, G. Brewer. — (Blectricitéts Gesellechast 
Alioth, Switzerland.) 
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16,809. Apparatus for SLAUGHTERING ANIMALS, B. Behr, 
London. 
— Apparatus for Bakers’ Ovens, A. S. Hammond, 


ndon, 

16,811. Gurpr Bearrnes for Piston-rops, E. 8. Hough, 
London. 

16,812. CytmsprR Pamrine Macuivgry, G. Schneider 
and Carl Schoening Eisengiesserei und Werkzcug- 
maschinenfabrik Aktiengesellschaft, London. 

16,8138. Lockine SHack is, R. Davies, 

16,814. Exsgctrise Mecnanism for Smatu Arms, W. 
Baker, Birmingham. 

16,815. SgpaRatTinc PULVERISED 
Brauget, London. 

16,816. Parstine Macutnery, W. 8S. Dow and E. J. 
Smith, London. 

7. Dynamo Evectric Macutngs, H. M, Hobart, 
London. 

16,818. Srzam Borers, J. Ellis aad Co., Limited, and 
J. Ellis, London. 

16,819. ReeisteriIne Heicuts and Derrus, T. E. 
Freshwater and H. C. Newton, London. 

19,820. CarpBoaRD Recepracies, W. R. Comings, 
London. 

16,821. CotLapsIBLe Boxes, E. J. B. Standerwick, 
London. 

16,822. Cooters or ConpgnsErs, J. Grouvelle and H. 
Arquembourg, London. 

16,823. Apparatus for Usg in the Excuaner of Tsm- 
PERATURE between F.urps, J. Grouvelle and H. 
Arquembourg, London. 

16,824. Apparatus for DrILuine and CoTrine METAL, 
R. Applegarth, London. 

16,825. Fat-soLipiryinc Apparatus, J. Westaway, 
London. 

16,826. Hawsom Cass, W. Youlten, London. 

16,827, Warer CrrcuLation in Borers, R. Knappik, 
London. 

16,828. Supportine Paper Bacs, T. Hamer, London. 

16,829. RecrgEaTIon Grounps, P. wie, London. 

16,830. TRottey WHeEs.s of Evecrric Venicuss, W. C. 
Dunne and L. Levitt, London. 

16,831. Freezs-pips Jornts, C. Gebhardt, London. 

16,832. Coprne or CypHgeR Macutinegs, J. 8. Beeman, 
London. 

16,833. Macunyes for Printrxc Copg Mrssaczs, J. S. 
Beeman, London. 

16,834. StoppsRine of Borties, J. E. Gavin, London. 

16,835. Boots or Sos, J. V. Collyer, London. 

16,836. Hotpgrs for Erecrric Lamps, F, Subatzus, 
London. 

16,837. Stgnci. Proytinc Macarmygs, J. H, Stacey, 
Londo: 


Marsriais, H. 


m. 
16,838. Hanpitinc Hgavy Foroines, W. Kalthoff, 
London. ; 
16,839. Separation of Mrvgrats, G. A. Goyder and E. 
Laughton, London. 
16,840. Garrzr or Lzcoune, V. A. Flynn, London. 
16,841. Merat Boxgs, W. R. Snetzler, London. 
16,842. Maxrvo Papgr Bacs, B. J. Jensen, London. 
16,843. Internat Compustion Encings, W. Scholes 
and The Nativnal Gas Engine Company, Limited, 
London. 
16,844. Fotprxc or Pocket Opgra Guasses, A. Barker, 
London. 
=, Po.tsHinc Darskine Guiassgs, J. Roberts, 
mdon. 
16,846. TyPEwairers, The Oliver Typewriter Com- 
pany, Limited, and W. Stafford, London. 
7. Decoratine Porrsry, J. 8. Martin, London. 
16,848. Putveristnc and CLEANING MINERALS, G. C. 
Propfe, London. 
16,849. TgLpaeRs, Siemens Bros. and Co., Limited, 
and A. 8. Clift, London. 
16,850. Boxssrys, Spoors, or Regis, R. T. Rule, 
London. 
16,851. Sepruzntation Tanks, W. J. Dibdin, London. 
16,852. FLExtsLeE Mztatiic Torte, W. H. K. Bowley, 
London. 
16,853. Mgratitic A.toys, C. F. A. von Welsbach, 
London. 
16,854. Brick-mMakiIsc Macurngery, S. A. Eddy, 
London. 
16,855. SpaRktve Pius, A. K. Huntington, London. 


Auguat 1st, 1903. 


16,856. Mmgasurive Execrricat Dirrerences, E. W. 
Marchant and G. W. Worrall, Liverpool. 

16,857. PotisHine Roiis or WHEgLs, J. Gimson and 
Gimson and Co., Limited, Leicester. 

16,858. Dey Sgats for Out-or-poor Ussg, A. Nicholson, 


Dublin. 
16,859. MacaDam March, 


Roap Lirrgr, William 
London. 

16.860. Doss for Maxinc Tixgs, F. and L. Platt, 
Stoke-on-Trent. 

16,861. Rosser Sore for Boots and Ssozs, J. 8. 
Davies, Taffs Well, near Caruviff. 

16,862. RemovaBLs Top for Wacongtrss, J. H. Field, 
Hull. 

16,863. Waicuinc Macutnes, W. Beresford and J. H. 
Eccles, Liverpool. 

16,864. VeLoctpgpE Forxs, The Premier Cycle Com- 
pany, Limited, and F. E. Baker, Coventry. 

16,865. Spricine Yarns or Tareapds, A. Mellor, 
Huddersfield. 

16,866. Comp Stornace CHAMBERS or RECEPTACLES, 
A. C. Brown, Kingston-on-Thames. 

16,867. FLour for Brean, E. Greenfield, London. 

16,868. PortasLe AccumuLators, H. Ramsbottom 
and J. Richardson, London. 

16,869. Potato Harvesters, J. Searby, Rotherham. 

16,870. Supportine Mirror, C. Price, Stockton-on- 


Tees. 

16,871. Fornace Firg-cratT#s, Bayliss, Jones and Bay- 
liss, Limited, Wolverhampton, and G. Milner, jun., 
London. 

16,872, Potiey Firrines for Doors, W. Thomson, 
G we 


16,873. Crank or Neck Bouts, M. Rogers, London. 

16,874. Topacco Prpgs, H. Tipping, G Ww. 

16,875. CroseT DisinFector, U. Harrington, Seacombe, 

re. 

16,876. ToBe-DRawine Macuivery, 0. Heer, Man- 
¢ r. 

16,877. Lzeoines, 8. H. Brook, Manchester. 

16,878. Pristinc TeLecRaPH InstRUMENTs, C. M. 
Stiner, Manchester. 

16,879. Watt Pius, J. A. Gee and J. W. Bowley, 

chester, 
16,880. Moururreces for Topacco Prpgs, E. Delarue, 


aris. 

16,881. Pacxrya for Rotary Enarnes, J. M. Lainé, 

on. 

16,882. Ratstnc Stzam in Borters, J. Breitbart, 

3 ndaon. ° 

16,883, Apparatus for HNamMELuNG, J. C. Reed, 
40ndon. 

16,884. STERgoTyPinc Lerrerpress, F, E. Blaisdell, 

mdon. 

16,885. Cowrrivance for SuppLyinc Hor Warer to 
Gas Stoves, F. Warwick and D. D. Main, Whitley 
Bay, Northumberland. 

16,886. Mupcuarps, A. H. Lee, Warrington. 

16,887: Hat Boprgs, V. Healy, London. 

16,888. Coats, A. Abbott, London. 

16,889. Hzap Ggar, H. Meerza and W. Chattaway, 
London. 

ee the Epoxs of Books, J. B. Edward, 

0) 

16,891. Apparatus for ReFRIGERATING, 8. Puplett, 

ndon. 

16,892. Cover for Tosacco Pirgs, E. Delarue, 
London. 

16,898. Macutves for Typewritinec, J. J. Green, 

on. 

16,894. Apparatus for PuLverisine 8as.7, J. Holt, jun., 

on. 

16,895. Stanp or ATTACHMENT for Pirss, J. Rothery, 
London. 

16,896. Lamp ExtincuisHEr, B. BE. Crowe, London. 


— DispLactna Caamper for Pumps, G, H. Turner, 
ndon. 


16,898. Dygine of Cotours, Read Holliday and Sons, 
Limited, J. Turner, and ©. M. Whittaker, 


ion. 
16,899. Guass Boxes, B. M. Drake and J. M. Gorham, 


don. 
16,900. Bexts, B. J. B. Mills.—(L. Goud, Berlioz, and 
Co., France. 
16,901. Spurn Boxes, A. Barber, London. 
16,902. Ecgcrric Fosgs, E. N. Bray, F. R. Markhaw, 
F. E. Reiss, and Bray, Markham, and Reiss, Limited, 
London. 
16,908. SaL¥F-szaLING Tree Composition, G. C. Marks. 
—(R. Gayet, France.) 
16,904. Hammers, W. Graham, London. 
16,905. Cotrers, H. Jung, London. 
16,906. Topacco Pirgs, M. Gleiche, London. 
16,907. ConrroLieRs for ELectro Motors, J. Bush, 


London. 
16,908. Barquarras, H. H. Lake.—(A. Petit and Co., 
rance. 
16,909. ApmirTine Arr to Explosion Enarnss, J. Piat, 


mdon. 

16,910. Enarvgs, C. E. Nilsson and H. V. Amelung, 

London. 

16,911. Potato Droppsr, C. R. Foard, London. 

16,912. Cigar Boxss, M. Brown, London. 

16 918. SicHTs for Guns, A. J. Boult.—(Friedrich Albin 

Schanz, Germany.) 

16,914. Osrarntne Motive Power, A. Argles, London. 

16,915. TaLKING Macuings, H. Cooper, Liverpool. 

16,916. Anstractine Stongs from Wueat, J. Greens- 
lade, Liverpool. 

16,917. CoupLinc Apparatus for VeHIcies, W. R. 8. 
Jones, London. 


August 4th, 1903. 
16,918. Preventine the Ratsine of Dost, C. R. Boswell, 


01 

16,919. Drivine Gear of Veutcies, H. Spurrier, jun., 
Manchester. 

16,920. Horsz Caatns, F, Pendlebury, T. H. Pretty, 
and §. Pickton, Liverpool. 

16,921. Penci Erasers, J. A. G. Ross, Newcastle-on- 

e. 
16,922, Macutne for Comptne Corrox, G. E. Ross, 
lanchester. 

16,923. Apparatus for SzaLine VessEs, J. Meadow- 
croft, Blackburn. 

16.924. Propuctnc Spots on Lingy, R. P. Wilson, J. 
Young, and M. M. Waddell, Glasjrow. 

16,925. Brakes for Rartway Wacons, J. Birtwisle, 
Manchester. : 

16,926, Brakes for Ramtway Wagons, J. Nichols, 
Manchester. 

16,927. Toy, A. W. Patching, Manchester. 

= Curtine ToorHep Poxions, R. W. Smith, Bir- 


ngham. 

16,929. Commopgs for Invatips, M. Billingsley, Bir- 
mingham. 

— Ssow Sranp for Boots, W. A. Price, Birming- 


m 

16,931. Tones for Domestic Porposss, J. G. Hall, 
Birmingham. 

16,932. a for Hosrrrats, 8. I. Whitfield, 


16,933. Bets for AvromoBILes, W. and E. Pilkington, 
Birmingham. 

16,984. The “‘ ArracHaBLe”” Decx-cuarr Heap Rest, 
A. R. Roney-Dougall, Colington, Midlothian. 

16,935. Sopports for Piants, 8. T. and A. F. Dutton, 
Worcester. 

a. CenTRIFUGAL Macuings, J. W. Macfarlane, 


16,937. CanBureETTERs for Encings, J. B. Dunlop and 
J. B. Dunlop, jun., Dublin. 

16,938. Wincugs, &c., J. B. Stanford, Foxrock, Co. 
Dublin. 


16,939. Trottey Rerrievers, H. H. Lake.—(The 
Trolley Supply Company, United States.) 

16,940. Gas Enorngs, E. Edwards, London. 

16,941. Sgat Sprines for Fornirurg, M. H. Heesom, 
Salisbury. 

16,942. ManuractuRE of Mats, F. W. Croucher, 
Fleet, Hampshire. 

16,943. Winpow Framgs, J. A. Logan, Rochdale. 

16,944. Srgam Borter Fornaces, G. aod E. Ellison, 
Burnley. 

16,945. WateR-Tusg Boirer, P. Sout, sen., Liver- 


pool. 

16,946. Topacco-curtinc Apparatus, T. A. Clarke, 
Live 

16,947. Om Vaporisers, W. C. Fairweather.—(Fazr- 
banks, Morse and Co., United States ) 

16,948. Caarcine Macuings, W. C. Fairweather.— 
(The Forewgn McKenna Process Company, United 
States.) 

16,949. Apparatus for Propuctne Mats, J. De Long, 


lasgow. 

16,950. Materia for Piastic, J. H. Murphy and E. 
M. Camp, @ we 

16,951. Pwgomatic Impact Too.s, W. Secher, Glasgow. 

16,952. Boot-rinisHine Macutneg, F. C., A. J., and H. 
G. Rodges, London. 

16,953. Device for Secuntne Papsgrs, F. P. Halsall and 
T. J. Palmer, Southport. 

16,954. Apparatus for MgasuRine Liqurps, C. C. Black 


ow. 
16,955. HBALD-OPERATING MgcHanisM, J. E. Wishart, 
Keighley. 
16,956. Rotiers for BLEacuine Macuings, G. Roberts 
and The Never Wet Seat Company, Limited, 


ighley. 
Braiweg for Pianorortss, T. Doddrell, 
ough. 
16,958. Tgstinc the Exasticitry of Gotr Batis, J. 
Anderson, Dundee. 
16,959. TaBLe Fountains, M. Goldman, London. 
16,960. Batance Weicnts for Lamps, W. Soutter, 


London. 

16,961. Lamp Burners, G. A. and E. W. Bingenheimer, 
and C. M. Kistler, London. 

16,962. Sasu Fasteners, A. F. W. Lorie, London. 

16,968. Loapinc Orpnance, C. P. E. Schneider, 
London. 

16,964. SHrapyet, B. W. Dunn, London. 

16,965. FIRE-aALARM ApPaRaTus, J. P. Robertson, 
Lond 

16,966. 

di 


on. 
16,967. Rartways, M. Thibault, London. 
16,968. INFLATABLE T1REs for VeHICLEs, E. G. Jackson, 


London. 
16,969. Om Stoves, H. W. and J. W. B. Wright, 
London. 


16,970. FEATHERING PADDLE-WEBEEL, G. M. Nichol, 
London. 

16,971. AGRICULTURAL IMPLEMENTS, D. Lubin, London. 

ae Apparatus for AERATING LiquiD, W. Roberts, 

16,973. Powpgrs, W. Grimes, London. 

16,974, CuTLery, W. B. Hatfied, London. 

16,975. E.ecrricat Cut-outs, H. Korten, London. 

16,976. Fastentna Devices for Hats, P. Abrahams, 


on. 
Biowise Are from Gas Poririgrs, H. Gielis, 


jon. 
eon OpgRATINGSLUICEsand Penstocks, F.G.9. Ham, 
OD. 
16,978. JEwELLERY, W. A. Malliet, London. 

16,979. VeutcLe Frames, E. Schumacher and J. H. 

Tyson, London. 
16,980. Braces, A. Garstin, London. 
16,981. Daivina Gear for Motor VextciEs, D. Purves, 


London. 
16,982. Gorr Batis, P. M. Justice.—(The Cambridge 
Manufacturing Company, United States.) 
16,983. OsTarnInc MuscuarR PiasMa, D. M. J. H. E. 
Testu, Liverpool. 
16,984. Sewine Macuiygs, W. 8. North, Liverpool. 
16,985. Sewrsc Macurygs, W. 8. North, Liverpool. 
— GgyzRaTInG APPARATUS for FLUID, A. Baudin, 


London. 
16,987. Crocks, L. Séraphin, London. 





16,988. DiapHRacms for ELECTRO-PLATING, P. Steenlet, 
London, 


— Ostarnine CoppEr by ELEcTROLYsIs, P. Steenlet, 
ndon. 
16,990. Organs, T. Casson, London. 

16, = Savery Appliances forSMALL-aRMs, J. Tambour, 
ndon. 

16,992. Ex.gorrotytic Cgtis, P. A. Gaye, London. 
16,993. AxtEs of Motor Roap Vexic.igs, L. Renault, 


London. 
16,994. Wepors for Rarrway Cuaairs, J. Chateau, 


16,995. Manuracrurge of New Azo Dvgsturrs, J. Y. 
Johnson. — (Badische Anilin and Soda Fabrik, 
Germany.) 

16,996. Oaaans, J. B. Hamilton, London. 

16,997. Fastenrna Lapigs’ Biouszs, C. W. Prince, 
London. 

16,998. Moror, J. V. Godoy, London. 

16,999. Cooxine Apparatos, A. KE. Harris, London. 

17,000. Couptinc, A, J. Marquand and A, Smart, 
London, 

17,001. Etectric Stopprne Apparatus for Lack and 
Net Macarngs, B. J. B. Mills.—(A. Pocheron and F. 
Cellery, France. 

17,002. NON-ROTATIVE 
London. 

17,003. Nggpies, W. Nichols, L. P. Bunnell, and G, K. 
Detwiler, London. 

17,004. Pixatep Fasric, A. H. Deflandre and T. F, 
Bastien, London. 


Sream Poumps, F. Weise, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


725,839. APPARATUS FOR FACILITATING THE SIGHTING 
or Distant OpsgctTs FROM SUBMARINE Boats, BaR- 
pettes, &c., H. Grubb, Dublin, Ireland. — Filed 
December a fang . sie Site 

Claim.—(1) A sighting apparatus, comprising a tube, 
the upper partion of which is provided with an inclined 

reflecting surface, upon which luminous rays from a 

distant object can impinge, with an object glass, and 

with a condenser, said reflecting surface, object glass 
and condenser being arranged to direct luminous rays 

from a distant object down said tube and form a 

picture of the object, and said condenser being placed 

at the plane where an image produced by the object 
glass would be formed. (2) A sighting apparatus com- 
prising a tube, the upper portion of which is provided 
with a closed upper end or head having a window at 








one side, and the lower portion of which is arranged 
at an angle to the upper portion, and provided with 
an eye-piece, an inclined reflecting surface arranged 
within said closed end or head, an objective arranged 
in the upper part of said tube below said reflecting 
surface and adapted toform an image of the distant 
object reflected downward from said reflecting sur- 
face, a condenser arranged below said objective at 'the 
plane where an image produced by the objective would 
be formed, a telescopic objective arranged between the 
condenser and eye-piece, and an inclined reflecting 
surface arranged in the angle between the upper and 
lower portions of tube. 

725,875. Warer-Tuse Bortgr, )) Roberts, Grantham, 

England.—Filed September 22nd, 1902. 

Claim.—(1) In a steam generator, the combination 
with a pair of furnaces one arranged above the other, 
of a number of independent main water-tube sections 
having headers in axial alignment with the tubes 
thereof, of a number of auxiliary water-tube sections 
arranged between the two furnaces and of connecting 
nipples or tubes between the headers of the auxiliary 
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SG 
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sections and the headers of the main section, sub- 
stantially as hereinbefore described. (2) A steam 
generator com ig a body a, superposed furnaces 
6, b, water-tube sections c, d, ¢, and 0, d, e, connecting 
nipples f, g, h, and p, 7, and baffles r, 7, substantially 
as described and illustrated. 

725,911. Exotye, W. A, Alsterlund, Moline, Ill.— 

+ Filed Auguat 14th, 1902. 

Claim.—(1) In an engine, the combination with the 
cylinder having a plurality of inlet ports, of a piston 
adapted to successively open and close communication 
between said ports and one side of the piston, and a 
valve adapted to admit steam through one or more of 
said ports, substantially as specified. (2) In an engine, 
the combination with a cylinder having a plurality of 
live steam ports and an exhaust passage, of a piston 


steam port and an exhaust pornae 
an oscillating connection with th i 
a valve for alternately establishin 
between said port and passages in 


a pitman having 
ston, and carrying 
communication 
¢@ piston, and a 


§% 


Wlllbcsevarrs sasvarerteans 


valve for admitting steam to one or more of the li 
steam ports in the cylinder. 


726,213. Dreposr, S. Beer, Pittsburg, Pa.—Filed 

October 4th, 1902. 

Claim.—(1) In combination with a wheel, supports 

therefor, and operating means for the wheel, of a chute 

ivotally suspended from the supports of the wheel 
ving an en ed mouth and a contracted discharge, 

and means for supporting said chute at its rear or 


discharge end, substantially as described. (2) In 
combination with a wheel and the supports therefor, a 
chute suspended from the supports of the wheel, said 
chute provided with an enlarged flaring mouth or 
intake adjacent to the whe2l and having a contracted 
discharge or outlet, and means for adjustably 
supporting the outlet or discharge end of the chute, 
substantially as described. 


726,315. Srsam Torping, 7. G. BE. Lindmark, Stock- 
holm, Sweden.— Filed December 4th, 1902. 
Claim.—In combination with a steam turbine of the 
type wherein steam from the interior uf the wheel is 
emitted at the periphery thereof in a geo of 
compact jets, a casing having an annular passage 
surrounding said wheel and directly receiving said 





ets; and in said ‘passage partitions dividing the 
nell into chambers disposed tangentially the wheel 
circumference and in the line of direction of the 
received jets, and increasing in cross-sectional area 
from ivlet to outlet, substantially as described. 


726,353. Rorary Exetosive Enoiys, P. C. Sainsevain, 
San Jose, Cal.—Filed June 12th, 1902. 

Claim.—(1) In a rotary engine, the combination of a 
revolving cylinder, a piston revolving therewith, a 
second piston oscillating to and from the first piston, 
a shaft extending through a cylinder head and con- 
nected with the oscillating piston, a gear wheel on said 
shaft, a fixed gear wheel about which said gear wheel 
revolves, and means for admitting pressure fluid into 
a chamber between the pistons and exhausting it 
therefrom, substantially as described. (2) In a rotary 








engine, the combination of a revolving cylinder, 

, & fixed piston rotating with said shaft and 
cylinder, an oscillating piston rotating on said shaft, 
means for imparting two complete os tions to said 
piston in one revolution of the shaft and cylinder, 
valves and p ges to the chambers between the 
oscillating and fixed pistons, and a sparking device, 
said valves, passages, and sparking device being 
arranged to explode and discharge the explosive 
mixture in one of said complete oscillations, and to 
admit and compress a charge of the explosive mixture 











havingalivesteam passageada, tocommunicatewith 
the live steam ports of the cy inder, and also havinga 


in the second oscillation, substantially as described, 
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ANEW THEORY OF HEAT POWER PLANTS. 


By Pror. Ropert H, SMItH. 
No, VI.* 
ECONOMIC ADJUSTMENT OF SPEED AND 
TEMPERATURES. 

A rURTHER observation should be made about the ratio 
Its numerator and the right-hand part of its divisor 
have so far been taken as independent of speed, while, as 
already remarked, the left-hand part of the divisor—that 
part dependent upon prime cost of construction—varies 
inversely as the speed of working. Thus an important 
part of the divisor is lessened as the working speed 
increases, With the result that the all-round economy is 
increased. This increase with rise of speed goes on with- 
out limit so far as the equation shows; but, of course, as 
speed rises towards extreme values fresh mechanical and 
other difficulties arise, which require much extra expendi- 
ture in construction and lubrication to overcome. This 
increase of cost has not, so far, been reckoned in the 
above calculations. Further account of the influence of 
speed is taken in the following section of this paper. 
The speed referred to is linear, or volumetric, piston 
speed. Fortunately, it is high rotary speed that involves 
extra expense: So far as one can get high linear speed 
without high rotary speed, it affects the constructive and 
working costs very little, so that long-stroke engines have 
superior economy. On the other hand, high rotary speed 
has a good effect in steam engines, in so far as it lessens 
cylinder condensation. The better way to attain this end 

is, however, moderate superheating. 

In the foregoing calculations, so long as the terminal 
pressure is above atmospheric pressure, the back pres- 
sure ) should be inserted as from 17 lb. to 18 lb. per square 
inch, and the constructive and other costs of a con- 
denser should be omitted, even when they form part of 
the actual plant. That is, the reckoning should always 
be made as for a non-condensing engine, the costs, 
including boilers, &c., if it be a steam plant, and gas- 
producers if a gas engine plant. Thus, b may be looked 
on as an approximate constant for all styles of plant. If 
trustworthy expansion-curve formulas could be framed 
of simple form, and depending upon gauge pressure 
alone—pressure above atmosphere—the process of cal- 
culation would be simplified. Possibly formulas of the 
kind previously suggested for solids passing adiabatically 
from compression into tension might serve this purpose 
usefully. Also the reckoning of fuel and similar costs 
should be made as for a feed temperature equal to mean 
atmospheric temperature. In the case of condensing 
steam engines, an amount -should be added to the actual 
boiler-engine costs equal to what it would cost to heat the 
feed from atmospheric to the actual feed temperature from 
the hot well, and this same amount should be deducted 
from the costs of the condenser plant. 

In a condensing plant precisely the same form of 
calculation shows whether the extra costs of condensa- 
tion are or are not profitable. The engine and condenser 
together form a second and distinct thermal power plant, 
and its functioning may, and is best, considered apart 
from the boiler and engine. As the whole of the engine 
up to the exhaust pipe, inclusive of feed pumps and 
exclusive of “ air” and circulating pumps, are necessary 
for this main or primary plant, the whole of the costs of 
these should be debited to it, and none of them to the 
secondary and accessory condenser plant. To this latter 
the prime costs of condenser, air and circulating pumps, 
hot well, and cooling tanks or other cooling apparatus 
are to be debited. The working costs, besides a fair pro- 
portion of attendance, lubrication, condenser and pump 
repairs, &c., include the cost of the cooling water 
supply. In the condensing engine the supply of cooling 
material corresponds strictly with the supply of fuel or 
other heating agent in the evaporating engine. This 
negative fuel, so to speak, has the great advantage of 
being comparatively cheap. Condensers were originally 
introduced—except in their very primitive form—and 
are still in some circumstances used, mainly for the 
purpose of procuring clean feed-water for the boiler; but 
here we consider them only as power producers. They 
are of that class in which mechanical resilience is pro- 
duced by abstraction of heat, as in common tension 
conditions. In fact, the practical zero of stress available 
for the exhaust from working engines is atmospheric 
pressure, and “ vacuum” under this pressure may prac- 
tically be reckéned as tension. The mechanical work is 
actually done bythe outside atmosphere, just as in tension 
it is actually done by the ether, which creates molecular 
“attractions.” The work obtained by this condensation 
is (8, — 8) multiplied by the “vacuum” plus the back 
pressure above atmospheric pressure that would operate 
without condensation. For economy calculations it is 
generally sufficiently near to the truth to suppose the 
absolute back pressure with condensation is a little less 
than that above atmosphere without condensation, so 
that the depth of the condensation indicator card may in 
all cases be taken at 15 lb. per square inch, unless the 
condenser be inefficient. The numerator of the ratio p is 
thus 15 (s, — s,), and there is here no question of 
expansion. In the same way a convenient practical con- 
ventional zero for temperature scales is mean atmospheric 
temperature, which is the universal starting point from 
which feed of all kinds—fuel, air, water—must be heated. 
When the actual start is not from this zero, the difference 
is created by artificial means, which must be paid for. 
There are two parts to the denominator, one resulting 
from capital charges due to costs of construction, and 
this part being inversely proportionate to the speed; the 
other resulting from all charges dependent upon cost of 
cooling water. From this latter part should be deducted 
the price charged, as above explained, to the boiler plant, 
for the service done in heating the feed water from 
atmospheric to hot-we]l temperature. There is no 
maximum economy to investigate. The only question 
is whether the selling price of the work 15 (s, — 8 ) 











* No. V. appeared August 14th. 





yields a satisfactory profit upon the cost,.or whether 
it results in loss, or insufficient profit. This question 
judged by the ratio p calculated as above on the view 
that the condensing plant is a pure accessory, puts the 
prospect of profit from condensation on the most favour- 
able basis. In the old Savory and Watt.“ atmospheric ” 
engines, which were pure condensation engines, the costs 
of condensation working included those of the engine 
proper, so that with them the basis of profit calculation 
could not be nearly so favourable as that here laid down. 
The transference of a fair charge for heating feed-water 
from atmospheric to hot-well temperature from condenser 
to boiler—debiting it to the boiler and crediting to the 
condenser as a money receipt—also favours the adoption 
of condensing plant. The only question of maximum 
condenser economy arises out of the increasing cost of 
more efficient condensers and pumps that give better 
vacuums, the comparison being made between this in- 
crease of cost and the value of the additional area obtained 
in the vacuum indicator card, whose depth is, accurately 
taken, somewhat more or less than the 15 taken above.* 

In both heating and cooling engines for development 
of mechanical] power it has so far been assumed that the 
cost of the necessary heat flux is independent of the time- 
rate of that-fiux, which is the heat “transpower.” This, 
however, would be an incorrect assumption. The cost 
of a given amount of heat, transmitted or generated, 
increases with the speed of transmission or generation. 
Thus one part of the denominator of pin Equation XI. 
decreases and the other increases with speed, and at one 
particular speed the sum of the two will reach a mini- 
mum and the value of p reach a maximum in respect of 
speed. To illustrate by assuming the simplest possible 
relation between the two parts, suppose their sum 


to be (= +Hn) where K and H are unchanged by 


change of speed. As m is made greater, this 
sum at first decreases, and then increases, and it reaches 


its minimum value when n = / a Also this minimum 


Hr 
value equals 2 ,/K H, and the maximum of p in respect 
of speed is the numerator divided by 2 4/K H. 

The manner in which the cost of heat flux varies with 
its time rate is not so simple as this. To form an 
approximate estimate of the influence of speed we take 
the flux in two parts—one, say, Ho, at constant volume 
8 from pressure b to p,, and at varying temperature, 
whose average we will call 7,, the other, say, H,, at con- 
stant pressure pu and also at varying temperature whose 
average we will call z,;. In steady steam evaporation the 
variation of temperature throughout the second part 
happens to be zero. 

When economisers, feed-heaters, and superheaters are 
used, sources of heat at various temperatures are 
employed. In fact, in steam boilers the temperature of 
the heating flues varies all along their length. But all 
portions of the material from which the heat is conducted 
are raised in the first place to about the same temperature, 
whose mean we will callz,. The suffix may be taken 
as referring to “furnace” temperature, but in cooling 
engines if must be understood to mean the temperature 
of the cooling water or other material. 

Measuring all temperatures from mean atmospheric 
temperature, say, 60 deg. Fah., as a conventional zero of 
the scale, the proportion of the heat utilised to that 


Ty — Te 


generated is less than where 7, is the tempera- 


ture near the base of the chimney just beyond the super- 
heaters and feed-heaters. The air fed to the furnace is 
sometimes warmed by the flue gases, and in this case 
this arrangement must be reckoned as one of the feed- 


Tf— fT, 
heaters. Lr 


TF 
of unchanged average specific heat of the pro- 
ducts of combustion throughout the heating from 
atmospheric temperature to 77, and unchanged 
average specific heat throughout the subsequent 
cooling down to 7 For our present purpose of an 
economy calculation, it is sufficient that these averages 
do not change materially within the range through which 
we have to adjust 7; and 7, in order to obtain maximum 
economy conditions. The real fraction of utilisation is 


The fraction -depends on the assumption 


less than 1“ because a considerable part of the heat 

given up in cooling is lost by radiation, convection, and 

conduction to the earth; but the real fraction is here 

taken as remaining the same in spite of economic 
adjustments of the temperature. 

 — 7 must be less "£— 

Ty Ty 

This results from the great central fact of the second 
law of thermal science, which is that heat is transferred 
only in consequence of difference of temperature, and 
that the time-rate of the transference increases with 
this difference. Thus, if inward flux of heat be 
required, 7, must be greater than the higher of 7, and 7, 
and less than either of them if outward flux be needed. 
Moreover, the excess in the one case, and the difference 
in defect in the other, _— be greater the greater the 
speed of transfer demanded. 

Now, the cost of each unit of heat produced, whether 
in heating or in cooling, and whether by chemical com- 
bustion or otherwise, increases with the extreme tem- 
perature to which the heating or cooling is to be: carried ; 
increases, that is, with 77. The complexity of#économy 

roblems is such that we cannot afford to assume any 
ess simple law than the straight line for this increase. 
If we take the cost of each heat unit produced as pro- 
portional to (C + 7, ), then that of each unit utilised will 


be proportional to Set 4). Evidently if t; were 


oF <> 3 


To 
—— 





xz In another place the author proposes to deal with the case in which 
the terminal pressure in condensing engines is below the atmosphere. 


extremely little more than 7,, this latter cost would be 
enormous. As 7; rises from this limit the cost goes 
down ; but if 7, were made excessively large evidently 
the cost would go up again. For each chimney tempera- 
ture 7, there is thus a furnace temperature which gives 
least cost per unit of heat utilised. This limit is easily 
found. It occurs when 
Equation XII. 
Most Economical Chimney Temperature. 


wan (M4 V ig ©) omg the. 


Adopting this most economical adjustment of the 
relation between furnace and chimney temperature, and 
inserting it in the formula for cost of heat, we have the 
very simple result:— 

Cost per unit of heat utilised o< (C + 2r;), 
the proportion being the same as that in which the heat 
generated costs (C + 7, ) per unit. 

The time rate at which heat is conducted and radiated 
to—or from—the working resilient material, increases 
with the excess of furnace over water and steam 
temperature. Thus 7; may be expressed in terms of the 
speed of working, n per minute or per day or per year. 
For simplicity’s sake, we must assume direct proportion- 
ality between the time rate of conduction and the difference 
of temperatures. The quantity of heat utilised per minute 
—.e., conducted to working substance—is proportional 
to n (tr — 7), because 7 is proportional to the number 
of pounds of material heated and cooled in the furnace 
per unit of time. This rate is also proportional to the 
excess of the mean } (77-+7-) between furnace and 
chimney over boiler temperature 7. Thus C’, ” (ry —1) = 
17 + 7. — 27 where C’; is a proportion depending on the 
extent and design of the heating surface, and also upon 
the facilities given by the design for free and rapid water 
circulation and ready disentanglement of the steam. 
This gives 


=F 
and C3n+1=27 


if —Te 
: 2 
=2 (1 ~ =) Sak 
ij = os 

Tt, 


when the economical value of r, in terms of 7; is inserted in 
the expression. To use this equation as a means of expres- 
sing 7; in terms of the speed m gives a clumsy quadratic 
result ; but it is easy from it to find C’, n for given values 
of C, r and 7;, and a simple calculation shows that, 
throughout the range to which the formula needs to be 
applied, an amply sufficient approximation is obtained by 


taking (= +2) equal to ({ +1). Thus, as an 


example, take, measured above atmospheric mean tempe- 
rature, t and C to be 250 deg. and 1500 deg. Fah. Then, 
for 7, ranging from the uselessly low figure, 500 deg., to 
the uselessly high figure, 2500 deg., there is found 


= tr Ee ea 


iO 32 3:4 36 3°93 


1°14 1°12 1°11 1:09 1:08 


lI 


$3 
Tr 
So that, while the first factor varies rapidly, the second 
varies very little, and its mean value of 1-1 gives ample 
accuracy for the present purpose. Using this approxi- 
mation, we have a simple equation to express furnace 
temperature in terms of speed and boiler temperature, 
namely, 
a 2°27 
7” TIO 

and cost of unit of heat utilised when chimney tempera- 
ture is most economically adjusted to furnace tem- 
perature and therefore to speed 


Equation XIII. 
f 4:47 ) C, 7 

= ©,;C + ——___—__, = ee . 

Ono +i — Cyn) Ot; —Cyn 
Here the constants are amalgamated into three new ones, 
which give simpler shape to the formula. C, depends 
upon the design of heating apparatus as affecting its 
heating efficiency and its time rate of heating. The 
cost of heat per unit generated is supposed to vary as 


(3-7 = rr) ; and C, depends mainly on the price of 
2 


fuel and on stoker’s wages. 

We know now how the divisor of the ratio p of Equa- 
tion XI. depends on the speed. Its numerator is not 
affected materially by speed, and we should adjust the speed 
so as to make the divisor as small as possible. This divisor 
consists of two parts. The first, chiefly arising from 
capital outlay, is inversely proportional to speed, and 


K 
this part for the moment we will call a The second 


part is made up chiefly of fuel costs and other costs more 
or less accurately in proportion to the fuel consumed, 
and to the heat utilised by introducing it into the working 
material—or by abstracting it from this material. We 
take this in two parts, H, and H,, introduced to this 
material at the two mean temperatures 7, and 7, The 
whole divisor is thus :— 


Kio. + 8) + —@~— @Ho +74). 
n 1—C,n 


With increasing speed m the first part decreases, the 
middle part does not change, and the third part increases. 





The whole, therefore, reaches a minimum for a certain 
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speed. This, found in the usual way, occurs when 
Equation XIV. 
Most Economical Speed. 


Lg fae eae KC, 

= ot N/ - + Cy, and ee ee 1+ = 

If the plant be run at this most economical speed, then 
the divisor of the ratio p simplifies to 


Formula XV. 
Divisor of p adjusted to Maximum Economy. 
2 a/ K c,C, (To H, + 7, H)) + KC; + Cy (t Ho + 7 Hi) + 
C,(H. + H)). 

Referring back to Equation XI. it is seen that K is com- 
posed of four parts involving 7, 8, and six coefficients 
hy a ke; while 

He = rp (pi — 8) 86 


wa 
and H, = a (Po — Pi) 89 + — jpn — 2 — PP: 8o j 


a—-l 

Neither of the H’s involves s,, of course, but both 
involve p;. Carrying out the graphic construction 
described in connection with this equation, with the 
adjusted value of the divisor above given in Equation 
XV., the H parts of the divisor remain the same for 
each of the five curves to be drawn. 

By carrying out this graphic solution, and thereby 
finding the best values of s, and p,, and inserting these 
in Equation XI., we obtain the ratio of greatest possible 
commercial economy in terms of the maximum amount 
of mechanical work done per unit of all-round cost. 
To fulfil this condition, we have adjusted chimney tem- 
perature; time rate of heat flow; fuel consumption; ratio 
of heat introduced to working material to total heat 
generated; speed of running and concurrent furnace tem- 
perature; bulk; weight; capital outlay on heating and 
engine plant; and initial or maximum stress, which is 
usually called “working pressure.” 

The author will be glad to receive from makers and 
users of various kinds of heat power-plant data such as 
will enable the coefficients appropriate to that class of 
plant to be selected, and the general conditions of 
maximum commercial economy to be calculated. 








Errata IN No. IV., pace 131, Auausr 7TH.—Col.1, paragraph 4, line 11, 

read, “a e and 6 :” Col. 2, figure 5, N.B. first line, in place of 8 
& 

(capital) read, ‘‘s is the volume.” 








STEAM AUTOCAR NOTES. 





No. II.*—AUTOMATIC BOILER FEED REGULATION, 
By J §. V. BickrorD. 

In my last communication on this subject I considered 
the peculiarities of the water-tube boiler for automobile 
use, and alluded to the use of automatic water regula- 
tion. 

In this connection I conducted a somewhat extended 
series of experiments, which present many points of 
interest. 

When first considering the use of the water-tube boiler 
for use on an autocar I considered that it would have 
been practically impossible to work the boiler by hand 
feed. In practice this is not the case, it being found quite 
easy to regulate the feed by hand, and the trouble of 
watching the gauge glass is not noticed after the first few 
runs. This is in a great measure due to the heat- 
resisting properties of the boiler; for,as I have said 
before, these boilers made of steam barrel are quite 
capable of resisting almost indefinite red-heatings when 
the temperature does not exceed that of the ordinary 
petroleum burner. 

Of course, the first apparatus which occurs to one in 
designing a water regulator is the float, but a very short 
consideration will show that this method is not suitable 
for an automobile. Even if the float be set to work a 
steam “ re-lay,” which, in turn, works the water supply, 
the adjustment will be very delicate. I therefore decided 
that this method could not be adopted, and cast about for 
other principles on which the apparatus might be 
designed. There will be found to be several more than 
would be supposed :— 

(1) There is the fact that if a tube be projected 
through the crown of a boiler as in Fig. 1, having its 
upper end D closed and its lower end A open and at the 
water level, this tube will remain full of water as long as 
its mouth A is covered with water; but on the water 
level B B falling and exposing the end A, all the water 
wil) run out. Whilst the tube is fuli of water, the 
water in that part of the tube C C above the boiler will 
be comparatively cool; but as soon as this water runs 
out, the temperature will rise to that of the steam in the 
boiler, resulting in a sudden and very considerable rise in 
temperature on the part of the apparatus C C. On the 
water level again covering the tube mouth A, the water 
will rise in the tube C C and again fill it. This can be 
very prettily seen by turning off the steam cock of an 
ordinary boiler gauge glass; the water will almost 
instantly fill the glass. 

(2) The Yarrow feed regulator is ingenious. A 
self-acting steam pump feeds the boiler, and is kept 
working all the time, the feed being always turned on; 
that is to say, water is all the time being pumped into 
the boiler at a rate a little in excess of the maximum 
demand. This pump is supplied with steam by a pipe 


having its mouth inside the boiler at the desired water | | 


level. The pump is further arranged so that it will work 
with either steam or water as its motive fluid in the 
steam cylinder; that is to say, it will work as a steam 
engine or hydraulic engine. A moment’s thought will 


show that, as the steam cylinder is larger than the water 
cylinder, as soon as the mouth of the steam pipe is 
covered with water and the pump begins to work with 
water instead of steam, more water will be taken out of 





the boiler by the steam cylinder than is put in by the 
pump cylinder, and the water level will fall. 

(3) There is a modified float arrangement depending on 
the principle mentioned above (see paragraph 1), that a 
vessel, part of which is within a boiler and part without, 
and which has the end inside the boiler open, fills with 
water as soon as its mouth is below water level ; but 
instead of depending on the temperature of the steam, 
this arrangement depends on the increase in weight of 
the tube when full of water. It is obvious that this tube 
may be of much greater capacity than any float which 
could be got inside the boiler, and, in consequence, its 
action is by no means so delicate. There are owed feed 
regulators in the patent records on this principle. It 
might occur to some people to wonder what the action of 
this apparatus would be on the falling of the water level. 
The conditions are practically that we have a bottle of 
water neck downwards in a vessel full of water, the neck 
of the bottle and the vessel of water being surrounded by 
asteam atmosphere. On a fall in the water level and 
the neck being uncovered, a bubble of steam will enter the 
bottle and a corresponding drop of water will leave it. 
The water being comparatively cold in the bottle, this 
steam will condense, and the water 
will be sucked back into the bottle. 
This will go on till the whole of 
the water in the bottle is raised to 
boiler temperature. This fact 
- must not be lost sight of in using 
this apparatus, as, in some cases, 
the fall in steam pressure, due to 
Cc the heating of this volume of 
ae additional water, might be serious. 
Another fact about this apparatus 
A is that if the bottle mentioned 
above, and illustrated in principle 
by C C—Fig. 1—is of large capacity 
compared with the boiler, the 
contents of it will form a not 
inconsiderable reserve storage of water, so that there will 
be no absolute necessity for an immediate compliance 
with a demand for feed. 

(3) Then there is modification of the principle used in 
the Yarrow regulator. This is used in the Fluiss regu- 
later, which was shown at the late Earl’s Court Auto- 
mobile Exhibition, and consists of a small chamber C D— 
Fig. 2—divided by partition B, which is bored to take 
the plunger A. This plunger A has an annular groove E 
turned on it, and is kept moving backwards and forwards 
pump-wise. The boiler feed pump delivered into the 
chamber D, and if the feed is not required for the boiler, 
it escapes back to the pump suction through a relief 
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valve F. The upper chamber C is in connection with 
the boiler both at water level by the pipe G, and at the 
bottom of the boiler by the pipe H. The whole apparatus 
is placed above the boiler when so connected. As already 
explained, as soon as the tube G, communicating with 
water level, is uncovered the chamber C willempty. It 
will then be seen that the annulus E E will bring a 
charge of water from D and deliver itinto C, where it 
will stay. If, however, the chamber C is full of water, 
the charge of water will be taken back to the chamber D 
again, and no water will be added to the boiler contents. 

(4) A feed regulator may also be designed on the 
difference of physical states of water and steam. Thus, 
suppose we have a chamber D—Fig. 3— communicating 
with the boiler so as to be full of water or steam accord- 
ing as the water level is high or low in the boiler, as 
already described in the Fluiss regulator. In this 
chamber a small pump barrel is arranged at A with the 
plunger C. This plunger is attached to the rocking lever 
E, which is kept down by the spring F. The engine 
feed pump is actuated by the rod H, the power to work 
it on the suction stroke being supplied by the spring. A 
rod J reciprocates endways so as to strike the lever E E 
when in its lower position and thrust it upwards. The 
action is fairly clear. As long as the chamber D is full 
of steam the piston will reciprocate in the cylinder, the 
steam escaping through a small hole in the cylinder base 
B. In this way the feed pump plunger H will be 
operated. As soon, however, as the cylinder fills with 
water, the plunger C can no longer enter the cylinder, 
the water not being able to get through B quickly 
enough, and the plunger H of the feed pump is not 
actuated, the spring not being able to draw back the 
ever. 

All these methods have been suggested at one time 
and another for regulating the feed supply of motor cars, 
and most of them have been tried. On the whole, it is 
not by any means certain that the Fluiss type is not the 
simplest, thougl it has the objection of making the 
pump continually deliver against a pressure in excess of 
that in the boiler, and as these pumps have to be made 
of considerable size to be effective in crawling up a steep 


In my own case I decided on the principle (1). This 
has been tried many times before now by using a metal 
rod in the tube C C—Fig. 1—the expansion of which 
would open the inlet valve or close the pump overflow, 
There are great objections to this, for the expansion of 
a bar of metal is small enough in itself, but when one 
has to use the difference in the expansion of a bar of 
steel and brass, the expansion is hardly worth consider. 
ing, and the delicacy of balance has resulted in the 
abandonment of this arrangement in all cases. I in the 
first instance decided to try a vessel full of air operating 
on a diaphragm valve, but feared that the pressure or 
difference of pressure would not be enough for the pur. 
Now, in operating a home-made air thermometer 
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mously greater if a mere trace of water was present with 
the air, and I therefore thought next of using wet air. 
Before the apparatus was made for trial, it occurred to 
me to use water only. At first sight I thought the 
pressure developed would be ruinous, but second thought 
showed that in no case could it exceed boiler pressure. 
This was the arrangement, therefore, which I adopted. 
The one weak spot from which I anticipated trouble was 
the difficulty of keeping all the joints absolutely tight, 
for it is obvious that even a trace of leakage would empty 
the internal vessel almost instantly, as the quantity of 
water in it is very small. 

It was first decided, in order to save expense, to try 
this apparatus in a more or less sketchy form. For the 
purposes of the trial an im rovised boiler was made, 
consisting of one of the Belleville elements mentioned 
in my last paper, A—Fig. 4—connected up to a piece of 
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4in. steam pipe B, with both ends closed to form a steam 
drum. Through the top of this drum a piece of pipe 
E C was introduced, having its upper end E closed and 
about Yin. above the boiler, and its lower end open and 
at water level. Inside this tube was a copper pipe F, 
Zin. bore, Sin. long, full of water and communicating 
with the accordion arrangement G, made of tin plate, 
and the pressure gauge H. On the development of 
pressure in the apparatus, the accordion was distended 
and closed the feed overflow valve I, causing feed to 
enter the boiler at J. 

This was found to work all right when supplied from the 
town mains, and the rapidity with which the feed was 
started left nothing to be desired; but once the water in 
F was hot it took too long to cool off, causing the boiler 
to overfeed. To overcome this, the feed was introduced 
at D, in the side of the pipe C, instead of at J, and a 
shield of steel metal, shown in dotted lines, was placed 
round the vessel F to prevent the cold feed from actually 
touching F. It was expected that the feed would trickle 
down the side of the tube CC, and keep from contact 
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hill, this means the loss of considerable power. 





with the water vessel F until the whole tube CC filled 
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with water, when its mouth was covered by the rising 
water level. This seemed to be the action, and the 
apparatus was deemed complete, and we proceeded to 
make a more elaborate apparatus for use on the small 
Belleville described in my last paper. 

The diaphragm valve—Fig. 5.—was used throughout 
all the experiments, so that it will not be necessary to 
describe it again. We only had trouble at first with it 
from using too thick a copper diaphragm. Eventually, 
it was found that 35 gauge copper answered perfectly. 
The action of the valve is fairly obvious. The feed 
passes through the pipe A on its way to the boiler, and 
if the diaphragm valve 
is open, instead of — 
the check valve, an 
entering the boiler, it 
overflows through the 
valve B back to the 
pump suction through C. 
The pressure on the dia- 
phragm D was, of course, 
produced by the appara- 
tus attached to the boiler, 
the experiments on which 
remain to be described. 
It will be seen that pres- 
sure on D compresses the spring F, and closes the 
feed overflow B. It was found necessary to solder care- 
fully the diaphragm on to the cover E to obviate any 
trace of leakage. 

The first arrangement tried was practically the 
same thing as the preliminary apparatus already 
described. Fig. 6 shows an outline of it. The closed 
water chamber A in communication with the diaphragm 
valve—Fig. 5—by the tube G—Figs. 5 and 6—is sur- 
rounded by the chamber B, communicating by an elbow 
joint C and a short length of 4in. pipe D with the water 
level of the steam drum E. If the boiler was started 
with the water level high, this apparatus was found to 
work all right until the water level fell. That is to say, 
it did not get hot prematurely, but the instant the water 
was introduced at F’, the inner vessel was cooled off as 
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indicated by the pressure gauge, which showed an 
instant fall of temperature. It was deduced from this 
that the water was striking the central tube, and the 
feed was now introduced at the base of the chamber at 
H. This gave no better results, and we then decided to 
see if the trouble would be cured by introducing a pipe 
at I from the boiler water level. It was supposed that 
the trouble was due to the steam trying to reach the 
chamber B, causing the feed water passing through the 
same tuve in the opposite direction to gurgle, and it was 
hoped that by providing another passage for the steam 
this would be cured. In fact, it was cured; but another 
trouble was now introduced. If the boiler was making 
steam slowly, the apparatus now overfed it. This was 
due to the system of pipes, as shown in the figure, 
setting up a water circulation of hot water from the 
boiler up through II and down through BC D. It was 
— necessary to abandon double connections to the 
oiler. 

Many more experiments were tried with this appa- 
ratus before we decided that it would not be wise to pass 
the feed water through the 
chamber B, and that a jacket 







Fig 7. ; 
mae ape Tit, formed round it through 









The first arrangement tried on 
this principle is shown in Fig. 7. 
It consisted of an annular water 
chamber A attached to the top of 
a piece of tube B. It worked, but 
not well. The cooling effect of the 
small chamber at the top of the 
tube was too slow, and, as a 
result, the boiler was sometimes 
overfed. 

The water jacket was therefore 
increased in size, and the internal 
tube, as a separate piece, was done 
away with, the apparatus being shown by Fig. 8. This 
worked for a long time absolutely satisfactorily, except 
that on one occasion the plug B, closing the upper end 
of the internal water chamber A, was blown out, it being 
soldered in with soft solder. Except for this, the appa- 


% 4% C 






Feed to boile 


WIL 
MUM IT 


Connected to boiler 
asin Fig 6. 





ratus worked perfectly for nearly two months, when it 
suddenly failed to act. The recat, was that, as in the 
first experiment, as soon as the feed was turned on the 
internal vessel was cooled down before the water level 
was up to the mouth of the tube C. As this same 
machine had been working for weeks without a hitch, 
the trouble was very puzzling. At first it was decided 
to find out for certain whether the water vessel A was 
surrounded with water when it cooled off—that is to say, 
whether the vessel D filled with water in some way 
before the water was up to its mouth C. To do this we 
introduced a pet cock at E, and conclusively proved that 
the trouble was due to the vessel D filling with water, 
for the instant the pet cock was opened, if only a shade, 
the pressure in the internal system was restored. The 
apparatus was therefore tested to see whether or not 
there was a leak in it from the water jacket I into the 
chamber D. There was absolutely none to be found, and 
we were nearly at our wits’ end tofind a reason for the 
trouble, till I happened to remember that we had speeded 
up the feed pump a trifle. This was absolutely the only 
change that we could remember which could have 
affected the apparatus at all. The effect of this would, 
of course, be to slightly increase the condensation in the 
chamber D ; and it was supposed that the water so con- 
densed was too much to admit of its escaping through the 
same in. pipe as the steam coming in to take its place 
was leaving through. We therefore increased the size of 
the pipe C from in. to 3in., and all troubles stopped. In 
this form the apparatus worked for some months, but 
was eventually abandoned in favour of a special feed 
water alarm, which admitted of the water level being 
hand regulated. 

In any case where the feed must be automatically 
controlled this arrangement will be found to work quite 
satisfactory, and is absolutely reliable, aslong as you take 
care that there shall be no leaks whatever in the internal 
system and no foreign matter, such as chips, in the feed 
water, to choke the overflow valve and prevent it from 
closing. 

There was only one further trouble experienced with 
the apparatus which is of interest. One day, on starting 
steam, with the water low in the boiler, when steam was 
































up the pressure did not go up in the internal system. 
This was puzzling for a time, till it struck me that the 
chamber D would have been acting as a sort of air 
concentrator—that is to say, any air which entered the 
chamber with the steam would remain there on the 
condensation of the steam by the cold walls of the vessel, 
so that in a very short time the vessel would be full of 
air, and this would be cooled down and prevent the 
apparatus from acting. A touch of the pet cock E 
proved this to be the explanation of the matter, and it is 
necessary, in working this sort of apparatus, to open a 
pet cock on the chamber D if the water be low in the 
boiler at starting. 

As pointed out already, there are only two points on 
which this apparatus may fail. The water may all boil 
out from the internal apparatus, and it seems to me a 
little doubtful if any system could be kept sufii- 
ciently tight to make the refilling unnecessary. As 
a matter of fact we introduced a couple of unions into 
the piping, so that fresh water could be introduced as 
required. 

The other trouble is the sticking of the overflow valve 
on account of bits of grit getting under it. The remedy 
for this is obvious. 

There is one point which I omitted to mention in 
describing the above apparatus. It was found that, 
arranged as shown by the illustration, its action in 
heating up was too slow. This I attributed to the fact 
that on heating up the diaphragm expanded, and in 
consequence the chamber behind it became larger and 
held more water. A moment’s thought will show that 
all this water would have to be evaporated in the 
chamber A and re-condensed in the diaphragm chamber. To 
overcome this, the pipe gg, Fig. 6, was run to the bottom 
of the vessel A. This cured the difficulty, for now the 
water delivered to the diaphragm chamber went over as 
water and not as steam, all the steam formed remaining 
above the water in the internal vessel A. In rapidity of 
action this left nothing to be desired. The pressure 
would rise from 50 1b. to 150 lb. in about ten seconds. 

The experiments on this apparatus were extremely 
interesting from the peculiar action of condensing steam 
that they showed up. I take it that very few people 
would expect that a vessel about 3in. diameter by 6in. 
high, round which about 141b. of water per minute was 
flowing, would become full of condensed water when in 
free communication with the steam space of a boiler 
through a piece of ;%in. tube—actual bore of }in. steam 
pipe—yet such was the case. This result might be 
instructive on some occasions when designing drainage 





arrangements for steam engines, jackets, etc., for it is 
quite possible similar conditions might be found. 

I give below a better drawing of the Fluiss regulator, 
and a detailed description. The principle of this 
regulator is to cause a small cavity in a reciprocating 
rod to take a small charge of water into a chamber, and 
if the said chamber is full of steam it leaves it there, 
whilst if it be full of water it brings it back. A small 
chamber A, A,—Fig. 9—is connected to the water space 
of the boiler to be fed by the pipe B, and to the desired 
water level by the pipe C. The chamber A is well above 
water level. This chamber is divided into two parts by 
the partition D, having the cylinder E bored through it. 
In this cylinder works a plunger F, having an annulus at 
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Fig. 9-FLUISS REGULATOR 


one end, g. The feed from the feed pump is delivered 
into the chamber A, and if not required to feed the 
boiler, overflows through a safety valve to the pump suc- 
tion by the pipe H. The action is as follows :—When 
the water level is low the chamber A, is full of steam, 
and as the plunger is kept reciprocating, the annulus g is 
alternately in the chamber A, and A;. It will be seen 
that as the annulus enters the chamber A, the steam it 
contains will be condensed and replaced by water, and 
the return stroke will carry this water into the chamber 
As, where it will remain whilst the annulus goes back 
for more. If, on the other hand, the chamber A, is full 
of water, as it will be the instant the mouth of the tube 
C is covered by the rising boiler water level, the charge 
of water in the annulus will be brought back into the 
chamber A,, and no water will be added to the boiler. 
The apparatus was shown at Earl’s Court, and seemed to 
work well. The overflow valve used was not the least 
interesting part of it; it consisted of a flattened tube A— 
Fig. 2—of thick rubber. The water pressure forces the 
two walls BB of the tube apart, allowing the water to 
escape. My experience is that ordinary relief valves are 





Fig. 1O—FLUISS OVERFLOW TANK 


by no means reliable for delicate adjustments—that is to 
say, suppose it is desired to maintain a water pressure of 
20 1b. per square inch in a given vessel, in practice this 
cannot be done with certainty by fitting an ordinary 
safety valve; that is, unless the amount of water passing 
through the valve all the time is considerable. Even 
with a filter in the pump suction, microscopic pieces of 
dirt get on the valve beat and ruin its action. This is 
probably the reason which has led the makers of the 
Fluiss regulator to adopt the above-mentioned relief 
valve. 








PNEUMATIC TRAVELLING CRANE.—Forusein handling material and 
loading and unloading wagons, &c., in factories, railway and works 
yards, &c., portable pneumatic cranes are now being used by a 
number of railways and manufacturing companies in the United 
States. These are made by the Garry Steel Company, of Cleve- 
land. The small machines have a hoisting capacity of 10001b., a 
reach of 7ft., and a hook lift of 12}ft. The base is mounted on a 
hand truck 74ft. by 54ft., with wide-tired wheels. On the base is 
the turntable, resting on alive ring or ball bearing of 200 steel 
balis, the balls lying in a circular groove in the base casting, 6ft. 
diameter. On the turntable is the widened boom, 13ft. long, 
built up of steel channel, supported by a steel post at one side of 
the turntable, and having its lower end riveted to a bracket on the 
turntable. The boom is stiffened by two truss rods, and upon it 
lies the operating cylinder, 8ft. long. The steel hoisting rope is 
fixed to the end of the rope, passes round a pulley on the head of 
the piston rod, and then over the pulley at the head of the boom. 
For heavy lifts of 24 to 5 tons, the rope is passed over two pairs of 
pulleys instead of two single pulleys. Under the heel of the boom 
is a roller which travels on the underside of a flange on the base 
casting, and this roller is attached to a bracket, which also carries 
the pneumatic brake. The hoisting and swinging operations are 
effected by air at 80 1b. pressure, and the same power may be 
applied to propel the truck. Some of the cranes are mounted on 
flanged wheels to run on railway lines, convenient for loading rail- 
way wagons. A special form of crane is made with a pivoted 
boom, allowing it to swing in a vertical, as well as to rotate ina 
horizontal plane, 
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COLLEGE OR APPRENTICESHIP. 
By Lewis H. Ransome. ; 

One of the most important problems at present engag- 
ing the attention of engineers is the question of technical 
education. Indeed, next in importance to the vexed 
question of labour, and almost equally difficult of solu- 
tion, is the deciding upon a satisfactory system of training 
our embryo engineers. 

There are at present two recognised methods of training 
pupils in this country :—One by education at a technical 
college; the other, on the premium system, by apprentice- 
ship to a firm of engineers. While each of these methods 
has its weak points, each is particularly deficient in one 
respect. The technical school, on the one hand, provides 
altogether inadequate instruction in practice; the 
premium system, on the other, falls equally short in 
providing instruction in theory. 

A closer consideration of both systems will perhaps be 
instructive; and, as the object is not somuch to compare 

the two systems as to see in what direction improvements 
should be sought, it will be well to deal with each in turn. 

It is generally conceded that the training afforded by 
technical schools leaves much to be desired; to put it 
shortly, these institutions do not turn out their pupils 
properly prepared for following the profession of an 
engineer. Indeed, many managers, when requiring 
assistants, other qualifications being equal, prefer not to 
engage an applicant from a technical school, even though 
his recommendations and records be of the best, and his 
diplomas of the highest. The reason is that the managers 
know by past experience that the youth trained at 
these establishments, having completed his course in a 
manner satisfactory to himself and his teachers, is apt to 
consider that he is a master of the art of engineering, 
with the result that he is not ready to assimilate new 
ideas, and is slower to make progress in consequence. 
Moreover, what is much worse, he has usually to unlearn 
a great deal of what he has been taught, especially as 
regards methods of production. 

As before mentioned, it is on the practical side that 
the education afforded by the technical school is chiefly 
deficient. However closely the theoretical side may be 
studied, if the teaching cannot be supplemented by prac- 
tical illustrations, it loses much of its value; but if these 
practical illustrations cannot be presented properly and 
completely, it is better not to attempt them at all. 

One of the greatest obstacles the technical schools 
have to face in connection with practical instruction is 
the question of equipment. Assuming that an institu- 
tion of this sort starts at the outset fully provided with 
a selection of machine tools, within a comparatively 
short time many of them become obsolete. When this 
occurs, not only is their value lessened for purposes of 
instruction, but in some instances, where methods of 
production have altered—as is constantly occurring— 
the student who works such tools actually learns how to 
produce work in an improper manner. On the other 
hand, it is not to be expected that a school can afford to 
be continually discarding its old machines and purchasing 
and installing new ones in the same way as a commercial 
concern is bound to do in order to keep up to date. Were 
a school to endeavour to do this, either its fees would 
become prohibitive, or its working capital would be 
swallowed up. In either case, its career would be short. 
Another weak point in connection with the training 
afforded by these schools is that in most instances the 
commercial aspect of engineering is entirely ignored. 
This is a great mistake. Under present conditions, a 
student is frequently given a job to do without any 
question being raised as to how Jong it should take him 
to complete it. Provided he is not seen to be idling, and 
he ultimately produces a good article, he is commended, 
and possibly at the end of the term rewarded for his 
efforts, with the result that he is satisfied he has 
efficiently performed all that is required of him ; whereas, 
as a matter of fact, had he taken the same time to turn 
out the work in a factory, his endeavours would 
certainly have received the reverse of praise. This is 
misleading to the pupil. 

With every job given out in these schools a time limit 
for production should be set down, allowance of course 
being made for the pupil’s experience, and the class of 
tool he is working. If that limit is exceeded, he should 
be informed that the job has been too long in hand, and 
should be instructed how to set about his work to attain 
a quicker rate of production. A system of this sort would 
tend to stimulate the pupils and educate them to 
appreciate the value of time, which would prepare them 
for commercial competition when they go out into the 
world. In this connection it may be remarked that the 
recent improvements in the manufacture of tool steel 
have revolutionised the speeds at which metals can be 
cut; and it would be interesting to know how many 
technical schools in this country are at the present 
moment using the new high-speed steels, and how many 
have put up the speeds of their machine tools in 
consequence. It is probable that very few have as yet 
introduced these improvements, but, if not, the pupils are 
at the present moment being instructed in methods of 

machining which are obsolete. 

The question of speeds brings us to another point, 
which is often neglected, and which is of the 
utmost importance to the manufacturing engineer. 
This is definite instruction as to the speeds at which 
different metals should be cut, both as regards 
rate of feed and the quantity of metal removed. Few 
students could reply correctly to any questions asked in 
this connection; yet unless they are well grounded 
in this respect they would prove very inefficient 
if placed even in a _ subordinate position of re- 
sponsibility in a machine shop. Perhaps the worst 


feature on the practical side of technical education 
in many of these schools is the lack of an ade- 
quate staff of instructors. In making this statement no 


selves, either individually or as a class. It is the system 
which is at fault. In many schools, even large ones, 
the entire control of the metal working department is in 
the charge of one teacher. Often, it is true, he is highly 
intelligent, and possesses a good general—though limited 
—knowledge of all the branches in which he has to 
instruct. Education carried out under these conditions 
might be well enough thirty years ago, but now-a-days 
the many different branches, comprising pattern-making, 
moulding, smithing, machining, fitting, and erecting, are 
conducted on more scientific lines than formerly, and all, 
consequently, demand more particular knowledge than 
can be acquired and imparted by one man. To ground 
pupils properly, therefore, an expert is required for each 
branch ; and here again the schools are confronted by 
the difficulty of obtaining funds for the purpose. 

Again, the same objection applies to the teachers in 
these schools, as was instanced in the case of the machine 
tools—they are apt to become obsolete. A man in this 
position, once he has obtained the berth, must be alto- 
gether exceptional if he continues to keep up with the 
times. Provided he is steady and regular in hhis habits, 
his occupation is a permanency. It is not a question 
of competition, but of routine. He has not the same 
spur as the foreman in a factory, who only maintains his 
position by constant improvement, to keep himself 
up to date; nor has he the same opportunity of 
learning what is going on outside. Even if he starts 
with an enthusiastic desire to advance with the 
times, a teacher, who is always wanting new machines, 
or other costly improvements, will in time have his 
ardour cooled when he finds, as is often the case, that his 
suggestions do not receive the support they merit, and 
in the end, like his tools, he becomes obsolete, and is not 
replaced. 

It is considered by many that the opportunity of 
visiting factories, which the more advanced pupils enjoy, 
is a valuable method of acquiring practical education, but 
is very doubtful if this is the case. The conditions 
under which these visits are made do not conduce to the 
acquiring of knowledge except in the most general way. 
A number of students go round the factory in a perfunc- 
tory manner, usually in charge of one official, and the 
whole visit seldom lasts more than a very few hours, 
however extensive the establishment they are inspecting 
may be. The knowledge they have acquired at their 
school is not sufficient to enable them to appreciate fully 
what they see, and if it were, the time available would 
make it impossible for them to grasp properly what is 
going on around them. In short, these visits are no 
doubt interesting, but cannot be considered really 
instructive. 

To turn now to the premium system. This offers distinct 
advantages over the technical school in the following 
respects :—The pupil throughout his time is engaged in 
a commercial undertaking, where every article produced 
is turned out with a view to efficiency and economy. He 
thus forms part of an organisation conducted on practical 
lines. At each turn the question of a time limit comes 
in in connection with the production of articles which 
are made to be sold again at a profit in competition with 
others. He sees articles, which are required in bulk, 
turned out by automatic machines at a maximum speed 
with a minimum amount of labour, and learns how the 
production of repetition work is assisted by the use of 
jigs, templates, and special appliances. This is education 
from a commercial point of view, and a thoroughly 
practical one into the bargain. Again, each department 
is controlled by an expert, who, as before pointed out, is 
obliged to be continually improving his methods and 
increasing his knowledge, and who is therefore likely to 
prove an efficient instructor. 

Lastly, he is in daily and familiar contact with the 
workman, and has the opportunity of acquiring a 
knowledge of his character and understanding his points 
of view, which prove invaluable later on when dealing 
with him after he has served his time and occupies a more 
responsible position. 

Against these advantages the premium system has the 
following drawbacks :—The premium apprentice does 
not, asa rule, stand on quite the same footing as the 
workman with regard to the foreman and masters. His 
social position affects the former to some extent, and 
tends to lessen his authority, while the fact that the 
latter have accepted a fee for his instruction in many 
cases has the effect of a certain amount of indulgence 
being allowed in various respects. 

Punctuality and industry are not always insisted on, 
and in many establishments the acquiring of knowledge 
depends almost entirely on the pupil himself in conse- 
quence. Many pupils lose their opportunity through 
this, nor are they entirely to blame when this occurs, as 
most youths at this age do not understand the necessity 
of working unless discipline is enforced. 

In most establishments where premium apprentices 
are engaged instruction in theory, except to a slight 
extent in the drawing-office, is practically nil, and as the 
average premium apprentice will not attend night classes 
to acquire this knowledge unless he is obliged, the 
engineer educated on this system will be inferior to the 
pupil from the technical school in theoretical knowledge. 
Thus each system falls far short of what is aimed at. 

To sum up, what the one provides the other lacks, and 
neither therefore can be considered satisfactory. Per- 
haps the best solution of the question would be to 
limit the instruction in technical schools to theore- 
tical education only; to abolish the system of pre- 
mium apprentices, and for proprietors of engineering 
establishments to take all apprentices without a 
premium, and put them through their workshops— 
giving them the opportunity of serving a term in each 
department—but otherwise placing them on the same 
footing as ordinary workmen, reserving the right to 
discharge the idle and unsatisfactory, and instructing 
their foreman to push on theindustrious. A certain time 
during each week could be put aside for imparting 





reflection whatever is intended on the teachers them- 
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either at an outside school or in the factory itself, in which 
latter case the employer should receive a fee. Pupils 
trained in this manner would, at the expiration of their 
time, be entitled to consider themselves engineers in 
fact. The chief obstacle to this arrangement would 
prohably be the difficulty in persuading the master to 
forego his premium; but though this may appear a 
sacrifice to the individual in the first instance, our pupils 
would acquire a more thorough knowledge of their 
profession than they can obtain under existing conditions, 
and the engineering community, including employers of 
labour, would obtain the benefit in the long run. 








THE NEW CALEDONIAN GIANTS AT 
WORK. 


By CuarLes Rovus-MarTEN, 


In Toe Enoineer of April 3rd I described and illus. 
trated the very fine and colossal locomotives which Mr, 
J. F. M’Intosh, the chief mechanical engineer of the 
Caledonian Railway, has designed and built at the St. 
Rollox Works of that company. Two of these enormous 
engines have now been at work for some time, and at the 
courteous invitation of Mr. M’Intosh I recently journeyed 
to Scotland to make special personal observations as to 
their performances in actual practice. 

It will be remembered that these engines, the largest 
and heaviest yet placed upon British metals, have six. 
coupled wheels 6ft. 6in. in diameter, the front pair being 
driven by the inside cylinders, 2lin. in diameter, with a 
piston stroke 26in. in length. Steam is supplied by a 
vast boiler having 2400 square feet of heating surface 
and working at a pressure of 200]b. per square inch. 
The leading end of the locomotive is carried on a four- 
wheel bogie. The total weight of the engine alone in 
working order is about 74 tons. The double-bogie tender 
weighs some 55 tons loaded, so that the total combined 
weight of engine and tender is very nearly 130 tons, far 
in excess of anything yet seen in British locomotive 
practice. Only two of these giant engines have as yet 
been built, and it depends on the results attained in 
regular work whether the type will be multiplied. 
These first two bear the numbers 49 and 50, having been 
built out of revenue to replace old engines which had 
been condemned. I understand that, in spite of their 
colossal size, they were not at all costly in construction, 
having been built for less than £3100 each. In view of 
the enormous tractive power they possess, they are, 
therefore, remarkably cheap machines. Some doubt was 
at first expressed by one or two engineers whether the 
plan of driving the front pair of six-coupled 6ft. Gin. 
wheels would prove satisfactory in practice, owing to the 
relative shortness of the connecting-rod and the length 
of thrust given to the side-coupling rods; but this 
theoretical doubt seems so far to have been wholly 
resolved by experience—in favour of the new method, 
which, I may observe, has for some time been success- 
fully used in the case of Mr. M‘Intosh’s Oban engines, 
and which is now being employed also in the new ten- 
wheeled express goods engines of the London and North- 
Western. : 

Among several most interesting runs with these 
remarkable engines each way between Carlisle and 
Glasgow, I may note three which were specially charac- 
teristic of the work performed by the new engines. First 
let me instance a run with the 2 p.m. “ Afternoon Corridor 
Diner” from Glasgow to Carlisle. For this journey of 
102} miles the time allowance is 2h. 15 min., which at 
first sight may seem somewhat unduly liberal, as it 
represents an average speed of only 46 miles an hour. 
But a glance at the diagram appended of the gradients 
along the larger half of the road will show that even in 
this respect alone the task to be undertaken is a very 
arduous one, and when it is added that the train to be 
hauled over this severe road is certainly the heaviest 
that is habitually run in Britain, commonly weighing 
from 880 to 390 tons—sometimes more—it will be at once 
recognised that in being required to do such work with- 
out pilot assistance the new Caledonian engines have an 
exceptionally severe trial imposed upon them. An 
average speed of 46 miles an hour with such a load on 
such gradients is more than equivalent to a speed of 55, 
60, or 65 miles an hour accomplished under less exact- 
ing conditions. In my previous article on these engines 
I endeavoured to make clear the special circumstances 
which called for such immense power, and the reasons 
which presumably actuated Mr. M’Intosh in resolving to 
adopt his present novel type. It now remains to be seen 
how far the anticipations entertained of the capabilities 
of Nos. 49 and 50 were realised in actual ordinary work. 

The load at starting from Glasgow was officially esti- 
mated at 890 tons behind the tender. The train was 
composed of dining cars whose weight ranged up to 
41 tons 16 cwt. 2 qrs. each, and of new corridor bogie 
stock averaging about 27 tons. The total weight 
includes passengers, staff, baggage and stores. The 
train was full to its entire capacity, and one official esti- 
mate of its aggregate weight was as high as 395 tons, 
but, after careful analysis, I have preferred to take the 
lower computation, which is based upon information both 
from St. Rollox and from Wolverton, the latter being the 
place where the vehicles were constructed. The engine 
was No. 49, the earlier in order of construction. 
Reference to the speed diagram appended will show that, 
after attaining a rate of 53 miles an hour near Udding- 
ston, the engine pluckily attacked the long bank that 
follows, which is virtually continuous for 15 miles, 
generally on such grades as 1 in 100, 1 in 102, 1 in 106, 
1 in 116, &c. The speed ‘had only fallen to 35 miles an 
hour when Motherwell was passed, and did not go below 
80 miles an hour up the length of 1 in 102 passing 
Wishaw. Up the stretch of 1 in 100 near Carluke, the 
minimum rate was temporarily reached, namely, 27 
miles an hour, which, however, increased to 31 before 
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the first summit was reached near the 78} mile-post from 
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Thence there is a five-mile drop on easy grades 
to Carstairs, and here the speed soon increased to 
60 miles an hour. The train is not booked to stop at 
Carstairs, but on the occasion in question a special train 
had blocked the Edinburgh portion which was in front 
of us, and the consequence was that we were stopped by 
signal at Carstairs for 5 min. 28 sec., after making the 
run of 29 miles from Glasgow in 47 min. 38 sec. start to 
ay ee under way again, a good start was made up the 
two-mile bank at 1 in 150, and with the aid of the short 
downhill bit near Thankerton we got up to 50 miles an 
hour, and rushed the mile of 1 in 100 up, which imme- 
diately follows, without material loss of velocity. This 
prought us abreast of Symington, where a bad check for 
signals was encountered, followed a minute later by 
another check. This appeared to destroy all hopes of a 
yunctual arrival at Carlisle, because it left only 66 
minutes for the Jast 63 miles from Lamington to Carlisle, 
which includes the final 16 miles of the ascent to Beat- 
tock Summit. The effect on the engine, however, seemed 
to be that of a spur to greater efforts. Up the two miles 
at 1 in 150, near Elvanfoot, the speed did not fall below 


Carlisle. 





47°3 miles an hour, and up the final climb at 1 in 100 for 


91 miles to Beattock Summit, after the rate had dropped | in 5 min. 57 sec. at a speed of 60 miles an hour. Before 
to 33 miles an hour, that speed was steadily sustained | Gretna we were going at 64-2 milesan hour, and in the ascent 
The time | ofthe eight miles at 1 in 200 passing Gretna and Kirkpatrick 
occupied from the Carstairs fresh start to the Summit, a| we were never doing less than 47. As a matter of fact, 


until the summit level had been reached. 
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passed. We stopped at Carlisle in 2 h. 14 min. 81 sec. 
inclusive from Glasgow, or 29 seconds under booked 
time. Out of this we had been at a dead stand at Car- 
stairs for 5min. 23 sec., thus our actual travelling time 
for the 102} miles from Glasgow to Carlisle was 
2h. 9 min. 8 sec. But allowing for the extra starting and 
stopping at Carstairs and for the two signal checks, the 
net time from Glasgow to Carlisle was only 2h. 4 min. 
The inclusive time from Carstairs to Carlisle was 
81 min. 19sec., or 78} minutes net for the distance of 
734 miles, which included the stiff climb to Beattock 
Summit. I venture to think that such a performance 
is conclusive as to the merits of Mr. M‘Intosh’s new 
engine in respect alike of speed, of haulage power, and 
of climbing capacity. 

On the evening of the same day I returned from Car- 
lisle to Glasgow by the corresponding afternoon corridor 
dining train, the engine again being No. 49 and the load 
the same as on the up journey. The time allowed from 
Carlisle to Glasgow—Eglinton-street—is 2h. 7 min. for 
the 102 miles, with an intermediate stop at Strawfrank 
Junction, just outside Carstairs, to detach the Edinburgh 
portion. So brisk a start was made from Carlisle that 
the first station—Rockliffe—4 miles 2 chains, was passed 
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GLASGOW TO BEATTOCK SUMMIT—SPEEDS AND GRADIENTS 


distance of 231 miles, was only 34 min. 8 sec., although 
two bad checks were experienced. Such a performance 
with so vast a load on such a gradient has never been 
equalled in my experience. The work seems to me so 
remarkable that I have chosen it specially for graphic 
illustration in the accompanying diagram. 

But it may be said by those who still retain the. old- 
fashioned British prejudice against the use of six-coupled | 
engines for express service, that an engine possessing 
such large tractive power might well be expected to do 
exceptional hill-climbing and load-hauling, yet might at 
the same time lack the swiftness essential for time keep- 
ing with a fast express. The down-hill run from Beattock | 
Summit into Carlisle was to test this point. As the | 
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only a single quarter-mile showed so low a rate as 47, 
and our rate had recovered to 48 before we finished 
climbing the bank. From the 22nd to the 29th mile- 
post there is a slight descent, mostly at 1 in 528. Down 
this length we attained 69°2 miles an hour; up the 


the four-mile bank at 1 in 200 and 1 in 206 after 
Wamphray we sustained 55°9 miles an hour, and up the 
final bit of 1 in 165 approaching Beattock we were still 
doing 52:8. The question now arose whether the 
Beattock incline—2 miles at 1 in 88, 2 miles at 1 in 80, 
6 miles on end at 1 in 75—could be climbed unassisted 
without loss of time. That this certainly could have 
been done had we been able to leave Carlisle punctually, 


distance of practically 50 miles was covered to the stop | no doubt at all was entertained; but, unfortunately, the 
in the fast time of 47 min. 22 sec. that doubt may be London and North-Western brought the train into Car- 
regarded as solved, and it may be specially noted that | lisle—with two engines—three minutes late, and so, in 
this was not done by means of extra speed down the | spite of all due smartness being exercised at Carlisle in 
Beattock incline. On the contrary, our rate was some- | changing engines, dealing with passengers, luggage, &c., 
what less than usual, the 10 miles from the Summit to | we found it impossible to get away until three minutes 
Beattock Station taking 9min 28 sec., and the speed | after booked time. Those three minutes made all the 
being checked at five different points by a slight appli- | difference to the subsequent run which had to be per- 


cation of the brakes. Down the easier grades between | 
Beattock Station and Carlisle some high speeds were | 
registered. After Kirkpatrick and passing Gretna there | 
is a length of eight miles falling at 1 in 200. Here our 
speed steadily increased successively to 75, 76°83, 77°4, 
and finally to 79 miles an hour; then after decreasing to 
75 it once more rose to 76°8 miles an hour shortly iealoas 
Floriston, and did not sink below 67 when Rockliffe was 








formed with one engine over so severe a road. It was 
decided that if we could make up any time before 
Beattock we would go up the incline without a bank 
engine, but strict orders had been given that nothing was 
to be done to risk a late arrival of the train at Glasgow, 
it being deemed a point of honour with this important 


already described, we found it impossible to make up 
much time to Beattock, so the signal had to be made 
for a “pusher,” and we stopped at Beattock Station, 
having run the 393 miles from Carlisle in 44 min. 28 sec. 
from start to stop with a load of 390 tons, although 
there was a rising grade of 1 in 200 for 16 miles of that 
distance. With the aid of tank-engine No. 443 in our 
rear, we easily climbed the 10 miles of severe grades in 
18 min, 32 sec. At the summit the bank engine was 
detached without a stop, and No. 49 ran with its heavy 
load thence to the Strawfrank stop, 234 miles, in 
21 min. 50 sec., the maximum speed during the descent 
being just 75 miles an hour. The Edinburgh portion of 
the train was detached at Strawfrank Junction, and the 
remainder, 280 tons, after covering the first eight up-hil! 
miles in eleven minutes, glided easily down the remain- 
ing slope to Glasgow, reaching Eglinton-street two 
minutes before time, notwithstanding the drawbacks of 
starting three minutes late, stopping 2} minutes at 
Beattock, and 2? minutes at Strawfrank, beside being 
checked twice shortly before arrival. Itwill be observed 
that the inclusive time from Carlisle to Glasgow was 
2h. 1 min. 38 sec., and that, deducting the 5} minutes 
during which the train was at a dead stand, as above 
mentioned, the actual travelling time was slightly under 
1h. 564 min., while, if allowance were made for the two 
extra startings and stoppings, and for the two signal 
checks, the net time would be left as 1 h. 49 min., or 
109 minutes. 

Another up express from Glasgow to Carlisle is run by 
these engines, and that is distinctly the smartest of all 
the Glasgow-Carlisle trains. It isgiven only 2 h. 10min. 
for the complete journey, and this includes eight minutes 
stay at Carstairs to take up the Edinburgh coaches, so 
that the actual travelling time booked is only 2h. 2 min. 
for the 102} miles, while for the final run of 73} miles 
from Carstairs to Carlisle the allowance is only 80 
minutes, giving an average speed of 55 miles an hour, 
although the climb to Beattock Summit is included in the 
distance. The load which has to be hauled is but little 
less than that of the afternoon train. On the occasion 
under notice, it was officially computed as 384 tons 
behind the tender from Carstairs onward, and 280 tons 
previously. With the 280-ton train, No. 50 found it a 
very easy task to ascend the stiff grades shown in the 
diagram at a minimum speed of 34 to 36 miles an hour. 
It is true that there was one drop to 30, but that was due 
to steam being momentarily shut off passing a junction, 
and the distance of 29 miles from Glasgow to Carstairs 
was covered in 40 min. 31 sec. from start to stop. 
Starting again from Carstairs with the load of 384 tons, 
we ran the first 153 miles in 20 min. 1 sec., and main- 
tained a steady 30 miles an hour up the final 2} miles of 
lin 100; passing the summit in 31 min. 9 sec. from 
Carstairs. Thence to the stop in Carlisle our time was 
only 47 min. 5 sec., so that the total start-to-stop run 
from Carstairs to Carlisle occupied but 78 min. 14 sec. in 
spite of two bad signal checks being experienced—one on 
the Gretna bank, which prevented full speed being run 
down that most favourable length, and the other outside 
Carlisle. The net time from Carstairs to Carlisle was, 
therefore, 76} minutes with a load of 384 tons behind the 
tender. The inclusive time from Glasgow to Carlisle 
was 125 min. 4 sec., out of which 6 min. 39 sec. were 
spent in the Carstairs stop. The actual travelling time 
from Glasgow to Carlisle was 118 min. 45 sec., but if the 
extra starting and stopping at Carstairs and the two 
signal checks be allowed for, the net time comes out at 
110 minutes. Work such as this may fairly be allowed 
to tell its own tale. It calls for no comment on my part. 

Note.—In my account of the “ Record Run to Brighton,” 
in Tue Enerneer of July 31st, I notice that, by a clerical 
error, the cylinders of No. 70, Holyrood, are stated as 
being 18in. in diameter, instead of 19in., their actual 
size. 








THE SIMPLON TUNNEL. 


THE rate of total progress of the Simplon Tunnel during 
the month of May was 9-60 m. per day: 4:10 m. through 
the schistic gneiss and calcareous mica on the Swiss side, and 
5°50 m. through the mica schist and gneiss on the Italian 
side. The daily rate of over 11m. in June, during which 
month there was a total advance of 334 m., was therefore a 
slight augmentation, and, in presuming that rate of progress 
were continued until the finish, the two headings would meet 
about the end of April, 1905. The water infiltration at the 
Swiss side is only about 40 litres per second as a total. The 
rock temperature remains almost stationary. The new inter: 
national line of the Mediterranean railway between Arona 
and Domodossola is also making notable progress, the Masone 
Tunnel now having been bored right through, while a 
number of smailer ones are well advanced. An embank- 
ment, several kilometres long and about 30ft. high, crosses 
the Ossolian Valley diagonally from Beura to Crevola. 
There are some 3000 men at work all along this new line. 








THE PorTsMouTH HarBovur StaTion.—The extension of the 
Harbour Station, Portsmouth, London, Brighton and South Coast 
and London and South-Western joint railway companies, is now 
complete and in use. The extension is built upon wrought iron 
girders, resting upon cast iron piles 18in. in diameter. These were 
screwed by steam power to a firm bottom, and each pile was then 
tested by a load being placed upon it, varying, according to the 
engineer's directions, from 75 to 135 tons dead weight, the same to 
stand on the pile for forty-eight hours and show no sign of sinkage 
during that time, This was a slow and anxious process, requiring 
great care. Messrs, J. W. Jacomb-Hood and Mr. C. L. Morgan 
are the engineers for the joint companies, the resident engineer 
inc e of the works being Mr. W. Davidson. The contractors 
were Messrs. John Aird and Co., of Westminster, they being repre- 
sented by their manager, Mr. A. C. Reid, formerly resident 
engineer South Australian Government service. The whole of the 
wrought and cast iron was supplied and erected—save the screwing 
of the cast iron piles—by Messrs. Head, Wrightson and Co., 
Limited, of Thornaby-on-Tees, The contract time for the comple- 





train that it shall come in “ to the tick,” and make up, if 
possible, any lateness of start. In spite of the fine run 


tion of the job was about the end of July, but the works were 
practically finished and ready to hand over by June Ist, 
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LITERATURE. 


Encyclopedia Britannica. Vol. XXXII. Being the eighth 
of the newvolumes. London: The Times, Printing House- 
square. 

Tee volume under consideration, which deals with 

subjects embraced between the letters PRI and STO, 

contains, perhaps, more matter of interest, directly or 
indirectly, to the engineer than any which have gone 
before it. There are many of the more important 
articles which deal actually with engineering subjects or 
with manufactures into which engineering enters largely. 

The prefatory essay—though it does not treat of engi- 

neering pure and simple—reviews the education question 

in a manner which will meet with the approval of many. 

Its title is “The Function of Science in the Modern 

State.” We do not propose to analyse this essay at any 

length, but we may quote the following as showing, in 

some slight manner, its general trend :—“ In the days of 
old the battle of life was won by the nation with physique, 
and intelligence enough to guide that physique. To-day 
the victory is to the nation with intelligence, and 
physique enough to keep that intelligence in healthy 
activity. In past times the chief store of national power 
was manual labour: to-day it is the machine that does 
the work and not the man; the important things are the 
brain which organises and the intelligence which creates 
and guides the machine . . .” There are other por- 
tions of this essay which we should like to quote, but 

» want of space forbids it. We would say, however, that 
it is well worthy of perusal. 

It would be quite impossible to deal in detail with the 
articles to which we have alluded above. We must con- 
tent ourselves with a brief reference to some of them. 
That on railways is decidedly well done. Nearly every 
aspect of railway making and working receives attention, 
and there is a series of excellent half-tone prints repre- 
senting some of the engines of the leading railways in 
this country and in the United States. Speaking quite 
generally, this particular article is largely a comparison 
between British and American methods. We do not say 
this as detracting in any way from its value, but it is 
noticeable that comparatively little reference, saving as 
regards rolling stock, is made to continental railways or 
their working. We must except, of course, an able 
article on mountain railways. The whole article is in 
reality made up of a series of essays by different authors. 
Several of these are on the other side of the Atlantic. 
Hence, no doubt, the fact to which we have drawn 
attention. 

The article on refrigerating machinery, without going 
deeply into detail, gives a good general idea of the various 
processes involved in the mechanical production of cold. 
It, however, deals much more with what the machinery 
does than with the machinery itself. Moreover, the 
importance of the subject seems hardly to be sufficiently 
brought out. The article on “River Engineering” is 
interesting, as showing some of the great river works 
which have been carried out in various portions of the 
world during the last few years. It is, in addition, 
admirably written. 

The article on sewage disposal treats of this matter on 
a wide basis, and does not go deeply into detail. We 
cannot help feeling that this is a mistake, considering the 
importance which the question has now assumed. How- 
ever, the subject is skilfully treated, though it can by no 
means be considered as being thoroughly up to date. In 
sharp contrast to this are the two articles entitled 
“Ship” and “Shipbuilding.” They are both of them 
full and interesting. At the same time, they exemplify 
that which we have emphasised ia former volumes of 
this addition to the Encyclopedia. They together occupy 
some sixty-three pages out of a total of 872. “Sewage 
Disposal” occupies rather less than two pages. There 
may be a disparity in the relative importance to man- 
kind of the two subjects, but it cannot be considered as 
great as these figures would represent. The same 
criticism may be equally well applied to all the new 
volumes. Some subjects are treated of to the minutest 
detail; some are despatched with generalities. Such 
unevenness is to be deprecated. 

There are a number of other articles possessing, most 
of them indirectly only, interest for the engineer. 
Among these may be mentioned “ Quarrying,” “ Road 
Making,” “ Rifle,” “Small Arms,’ &. We can do no 
more than just call attention to them. 

It is to be wondered at that in a work of this class 
more care has not been bestowed upon the illustrations 
employed. Some of these, be it said, are beyond 
reproach. These are, however, nearly without exception, 
printed from half-tone blocks on highly-surfaced paper. 
On the other hand, the majority of the line engravings 
give the idea of being, if they are not, second-hand. We 
may particularly instance some of the portraits in this con- 
nection. Some of these appear to represent what their 
subjects were like many years ago. 





Kinematics of Machines. By R. J. Durtey, B.Sc., Ma.E., 
McGill Univ. Published by J. Wiley and Sons, 1£03. 
860 pp., 8vo., with 230 illustrations. 

Tus book has the two advantages of being well up to 

date in the knowledge its author has of the most recent 

methods in kinematics, and of being written in clear, 
grammatical, logical language. These qualities are not 
displayed by every writer of books for engineers. Pro- 
fessor Durley appears to have studied the literature, 
English, French, Italian, and German, of his subject quite 
thoroughly ; and in foot-notes he gives very numerous 
references to the sources of his information, which are 
most useful. Here and there in matters of detail he is 
himself original in method. A considerable number of 
numerical and diagrammatic examples is worked out to 
actual specified data. A still larger proportion of these 
would certainly have increased the utility of the work to 
engineers in practice and to technical students. He 


relies a great deal upon Professor Reuleux’s fundamental 
analysis, preferring, however, the word “axode” to the 
somewhat unhappy term “ centrode”; but he also gives 
a good account of Professor Smith’s more modern 
analysis by polar diagrams of velocities and accelerations, 
in which “images” of the parts of the mechanism give 
complete measurements for every point of the structure. 
The author draws frequent attention to Professor Bur- 
meister’s very finely illustrated and thorough-going 
treatise. He ends with a short chapter on the kinematic 
conventional nomenclatures, or symbolisms, proposed by 
Willis, Rankine, Babbage, Reuleux, and Hearson; and 
judiciously concludes that practical experience has not 
demonstrated the utility of any such symbolism. 

One omission we notice with regret; that is, the 
absence of any mention of Edward Sang’s laborious 
investigation of the frictional and other good qualities of 
the tooth-forms in wheel gearing. Sang’s is really the 
only treatise of much practical value on this subject, and 
it has not received a tithe of the notice its merit deserves. 

The most disappointing feature in all our treatises on 
the kinematics of mechanisms—and the present volume 
is no exception—is that they deal almost exclusively with 
analyses, and to a very small degree only with syntheses, 
that is to say, the principles and methods taught show 
how to calculate the results obtained from a mechanism 
all of whose parts are already designed ; but they do not 
show how to design a mechanism that will give specified 
desired results. This latter can even yet be accomplished 
theoretically only in those cases of so simple path form 
and so simple variation of speed ratio that really no edu- 
cation beyond that in the barest elements of arithmetic 
is needed for the task. The synthetic or constructive 
kinematics of belt, chain, and toothed-wheel gearing is 
the easiest arithmetic problem for a child of ten, it being 
understood, of course, that no questions of strength or of 
frictional efficiency arise in the kinematic problem. But, 
specify all the desired details of some new and particular 
valve motion, and the draughtsman who has to design 
the gear to obtain these results finds no help from the 
existing treatises on kinematics—nor from the kinematic 
portions of treatises on valve gears—except by following 
the method of trial and error. The same fault may be 
found with a great deal of our “science applied to 
engineering,” but it is specially and more largely true of 
kinematic science. There is fame and fortune obtainable 
by any man who finds himself able to invert these 
methods—to show how to work backwards from the 
desired results to the elements of construction whose 
combination will infallibly produce the precise results 
demanded. After all, there is no superlative utility or 
merit in analysing on paper, by diagram or algebra or 
calculus, the results of an already accomplished machine, 
because the accomplished machine is there itself demon- 
strating these results with incontrovertible force and 
certainty all the time. The analysis may reveal minor 
defects, and thus lead to minor improvements; but the 
same could be done by direct application to the machine 
itself of suitable measuring instruments. 


Jahrbuch fiir Deutschlands Seeinteressen von Nauticus. 8vo. 
530 pp., with 19 plates, and 25 illustrations in the text. 
Berlin: E. 8S. Mittler and Son. 1903. Price 4°75 mks., 
or 5 mks. bound. 


Tuis is an annual somewhat of the character of Lord 
Brassey’s Naval Annual, but covering a more extended 
field, which appears under its present title for the fourth 
time, although under different names it has been 
published since 1898. While disclaiming any partisan 
feeling or views in favour of the extreme naval expansion 
policy, the author has endeavoured to present to his 
readers a compendious and critical survey of the progress 
of naval matters during the past year in a series of inde- 
pendent articles which are classified in the three sections, 
the first including naval armaments, political and his- 
torical incidents, the second economic and technical 
details, and the third statistics. The first place is neces- 
sarily given to an account of the development of the 
German navy in 1902-3, which enters into very full 
details upon the additions and alterations made in the 
fleet during the year, the statistics of manning, and the 
naval activity of the year, including under the latter term 
the naval manceuvres and the operations of the cruiser 
squadron in Venezuela. As in other countries, con- 
siderable alterations are about to be made in the methods 
of entry and training of naval engineers, but, unlike the 
scheme adopted in this country, the naval and 
mechanical branches are to be kept strictly apart, and 
the period proposed for passing through the lower ranks 
before attaining the full dignity of marine engineer, 
namely, nine years, seems rather long, considering that 
the condition of entry requires two and a-half years’ 
practical workshop experience. The review of the pro- 
gress of foreign naval armaments is very full, and, like 
the German section, is well illustrated, full-page plates 
of the Bedford, Marseillaise, Cesarawitch, Connecticut, 
Pennsylvania, and Benedetto Brin being given, in addi- 
tion to several diagrammatic sections in the text. The 
full and detailed account given of the British naval 
estimates for the year, including the shipbuilding pro- 
gramme, the establishment of the new naval base at 
St. Margaret’s Hope, and other matters, as well as 
similar accounts derived from the ministerial statements 
in other countries, show the keen interest taken in inter- 
national naval matters at the present time in Germany. 
The article on “Artillery and Armour,” although of a 
somewhat popular character, is interesting reading. It 
discusses the relative value of heavy and medium weight 
ordnance in the attack of armour-plated vessels at sea, 
and favours the increase of the latter for the main 
purposes of action. Incidentally we learn that the price 
of Krupp armour plates has been lowered from £115 to 
£90 and £97 10s. per ton, according to the difficulties of 
form and finish, the armour cost of a modern battleship 
being given at about £300,000. 








The relative advantages and defects of nitrocellulose 





and nitroglycerine explosives are also very clearly put in a 
kind of debtor and creditor statement, in which the 
arguments for and against either class are given at length 
in parallel columns. The article on international policy 
and sea power is of the kind with which Captain Mahan 
and his numerous commentators have made us familiar, 
the moral being that a strong German navy is a neces. 
sity, having regard to the numerous international com. 
plications likely to arise. The special positive advantages, 
as far as we can gather from the article, to be derived 
from such increased resources are the prevention of 
blockade of the North Sea and Baltic approaches, and 
the possibility of effective intervention between the 
equally balanced forces of England and Japan on one 
side, and Russia and France on the other, in any Eastern 
Asiatic troubles. An article on “A Year's Progress in 
China” gives a clear statement as far as it is reasonably 
possible to do so of the progress of education, and other 
matters where native and foreign interests are combined 
in the Flowery Land. An article on “The Over-sea 
Colonisation of the Germanic People in the Middle 
Ages,” which reviews in succession the various con- 
quests and settlements made between the fifth and the 
nineteenth centuries by Germanic people, including in 
that very comprehensive term Vandals, Swedes, Danes, 
and Normans, in addition to which are considered 
Germans proper, closes the first section. The second 
part, devoted to economic and technical subjects, is 
marked with the same features of detail as the first, as, 
besides the principal subject—the condition and progress 
of the German mercantile marine, which contains a 
great mass of information concerning the great ocean 
lines, the harbours, and similar matters—several articles 
are devoted to the corresponding condition of things in 
other countries, and the Morgan Trust is most com- 
pletely handled in different places. 

The increase of the German mercantile steam fleet in 
1902 seems to have been 156 ships above 100 tons, of 
470 600 tons gross register. This is a smaller number than 
in the two preceding years, but the average size has 
increased from 1787 to 1931 tons. The most notable 
element in this increase is, of course, the North German 
Lloyd Company’s Kaiser Wilhelm II., of 20,000 tons and 
40,000 horse-power, making the fourth German Atlantic 
steamer of 23 to 234 knots speed. This large increase in 
tonnage has not, however, been attended with propor- 
tionally enlarged returns on capital invested, the 
statistics of the larger companies sailing from Hamburg 
and Bremen showing a continuous diminution in profits 
during the past three years, as will be seen by the 
following abstract of the elaborate tables given by the 
author :— 


Hamburg Shipping Companies. 1900 1901 1902 
Number of seagoing ships 287 361 388 
Share capital ... ... ... £6,712,500 £7,187,500 £8,187,500 
Debentures ue vee eee 1,938,750 3,285,000 3,780,000 
Total dividends on shares 570,250 380,500 289,000 


Bremen Shipping Companies. 

Yumber of oing ships 251 265 264 
new pera ie “i £6,002,500 £6,112,500 £7,112,500 
Debentures wes cee eee —-2y175,850 3,042,750 3,728,500 
Total dividends on sbares 508,675 359,850 103,150 

The diminution in prosperity of late years seems to have 
been accelerated by the release of the large amount of 
shipping taken up for transport service during the South 
African War. ; 

The technical subjects treated are the economics of 
modern shipyard arrangements, and the application of 
liquid fuel to marine purposes. 

The final statistical return contains the ordinary 
details of ships’ armaments, compiled from the navy lists 
of the different countries, and full lists of the German 
mercantile marine, both steamers and sailing ships, 
together with the statistics of the tonnage movements of 
the principal commercial harbours of the world in 1901, 
some of which we reproduce. The figures are expressed 
in net register tons :— 


Millions. Millions. 
London ... ... ... .. SL-5 | Baku... 10-3 
Liverpool... ... ....... 19-5 | Genoa 10 
Cardi... ... «» «. 18:8 | Singapore... 9-7 
Newcastle and Shields... 16-8 | Monte Video ... 9-7 
New York (foreign only) 16-8 Buenos Ayres... 8-7 
Hamburg... .......... 16-5 | Astrakan... 8-2 
Hong Kong ... ... .... 16-3 | Lisbon 7-9 
Antwerp... ... ... .. 16 Glasgow ... 7-8 
Marseilles ... ........ 13-1 | Colombo ... 7-7 
Rotterdam ...... ... 12-8 | Naples... ... 7-4 
Constantinople ... ... 12-7 | Southampton ... 6-4 
Shanghai... ... ... ... 10:8 | 


The large tonnage given for Astrakan is almost 
entirely domestic. Volga River and Caspian Sea Naviga- 
tion, the River Plate, Parana and Paraguay River 
Navigation divided between Argentina and Uruguay, 
seems to be of about the same amount. 
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SEWAGE PUMPING PLANT. 


We illustrate by a Supplement and on this page a triple- 
expansion, vertical sewage pumping engine, built by 
Messrs. Hathorn, Davey and Co., Limited, of Leeds, for 
the Melbourne and Metropolitan Board of Works. The 
engine was guaranteed to raise 6240 gallons of sewage per 
minute /125ft. high, with a boiler presure of 150)b. The 
makers had guaranteed a duty of 120 million foot-pounds of 
work done per 1120 Ib. of steam supplied to the engine, the 
weight of the sewage being specified by the purchasers at 
65 lb. per cubic foot. The actual duty obtained, according 
to the official report of Mr. W. Thwaites, engineer to the 
30ard, was 163 million foot-pounds per 1120 1b. of steam, 
the weight of the sewage being taken at the ascertained weight 
of 625 1b. per cubic foot. The guarantee was therefore 
exceeded by about 36 per cent. The mechanical efficiency, 
i.e., the work done in sewage raised, as compared with the 
indicated horse-power of the engine, was 92°8 per cent. The 
above figures are based on the plunger displacement. The 
actual delivery was also measured over a weir in the ordinary 
manner. But as the discharge, though agreeing closely with 
the plunger displacement, was found to be slightly in excess 
of it, and as owing to a wind prevailing at the time some 
doubt was thrown on the weir readings, the plunger measure- 
ment was the one adopted. 

The engine is of the triple-expansion, inverted, vertical, 
surface-condensing type. It has a high-pressure cylinder 20in. 
diameter, intermediate-pressure cylinder 36in. diameter, low- 
pressure cylinder 54in. diameter, and works three single- 
acting plungers each 284in. diameter, all with a stroke of 
3ft. 6in. The high-pressure and intermediate-pressure 
cylinders, and their respective receivers, are jacketed with 
boiler-pressure steam, while the low-pressure cylinder is 
jacketed with steam at a reduced pressure. The position of 
the receivers is such that all water drains into them and is 
re-evaporated. The cranks are fixed at the angle of 120 deg., 
their sequence being intermediate, high, low. 

The valves are of the Corliss type, so placed in the cylinder 
covers that the steam and exhaust ports are not more than 
l}in. long, and as the machined surfaces of the pistons 
approach at the end of each stroke within in. of the covers, 
the clearance surfaces and spaces are very small, the latter 
averaging, approximately, 1 per cent. in the three cylinders. 
The valve gear is simple, durable, and efficient. The respec- 
tive travels of the steam and exhaust valves are the same for 
each of the three cylinders, and therefore the port openings 
Increase in direct proportion to the diameters of the Corliss 
valves, which are 4in., 5in., and Gin. respectively. The steam 
valves are actuated by an improved Craig trip motion, 
whereby they are opened positively by means of hardened 
steel dies, fixed upon small excentric clips, which press against | 
other correspond ng dies attached to levers keyed on the valve | 
Spindles. The excentric clips receive their motion from | 
a valve shaft placed in front of the cylinders. This shaft is | 
driven through machine-cut gearing from the crank shaft, 
and revolves at the same speed as the latter. The gear- 
ing is enclosed in dust-proof oil-retaining cases in order | 
to reduce the friction and ensure quietness. The cut-off | 
edge of the excentric die moves in an elliptical path, and the 








position of this ellipse relatively to the dash-pot die depends 
upon the position in which the excentric clip is held. In the 
case of the high-pressure cylinder, the position of the excen- 
tric clip, and therefore the point of cut-off is controlled by 
the governor, and in the case of the other two cylinders it is 
adjustable by hand. The cut-off in the high-pressure 
cylinder has a range of from 0 to ‘8 of the engine stroke, and 
indexes are provided for each of the three cylinders. The 
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sharp, enabling them to last for years without renewal. The 
steam valves are closed by springs controlled by dash-pots 
in the usual manner. The exhaust valves of each cylinder 
are worked from a single cam. The opening and closing of 
the valves is therefore very rapid. The exhaust valves are 
usually set to close 14in. from the end of the stroke and open 
4in. from the end of the stroke. This enables the steam to 
get away very freely, as will be seen by examining the low- 

























































































PLAN OF SEWAGE PUMPING ENGINE 


die carried by the excentric clip is travelling at its maximum 
velocity at the moment when it comes against the valve 
spindle die, consequently the valve opens quickly. It is full 
open when the piston has travelled ‘3 of its stroke, and it 
remains full open until the latest point of cut-off. 

It will be noted that in this gear the dash-pot springs are 
compressed directly the dies come together, and that the 
valve rods and pins do no work except operating the valves. 
The wear and tear is consequently small. The sliding motion 
of one die upon the other tends to keep the cut-off edges 








pressure diagram, and at the same time gives 4 compression 
of 75 per cent. of the initial pressure. 

All the valves are provided with separate adjustment, so 
that the lap, lead, point of cut-off, cushion and release may 
be varied while the engine is running. The valve spindles 
are fitted with metallic packing, and indexes showing the 
cut-off edge and port, so that the valves can be set without 
taking off a single cover. Another excellent feature of this 
gear is the automatic safety controlling device:—(a) For 
cutting off steam and destroying the vacuum in case of loss 
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of load through, say, the bursting of the rising main or an 
increase of pressure in the rising main exceeding a fixed 
pressure, such as might happen if a sluice valve were 
accidentally closed on the pumping main; () for regulating 
the speed of the engine according to the demand, and so 
maintaining a steady pressure in cases where the engine 
pumps directly into the service main without the aid ofa 
service reservoir. The first of these devices consists of a 
loaded water ram connected to the delivery main, the loading 
being such that whenever the delivery pressure falls below a 
pressure determined on, the load descends, disengages the 
trip gear, and opens a valve, which admits air to the 
condenser. 

In the second device the apparatus is pretty much the 
same, except that loading is so arranged that as the pressure 
in the main increases it raises the ram and slows the engine 
down by cutting off earlier. If, however, the pressure still 
increases, it trips the steam valves entirely, and admits air 
to the condenser as before. We subjoin a copy of Mr. 
Thwaites’ report :— 

[copy.] 

Ths Melbourne and Metropolitan Board of Works. 
Collins-street, Melbourne, 18th February, 1903. 

Contract for the supply and erection of pumping engine, Spottis- 
woode. Hathorn, Davey and Co., contractors. 

This engine was tested in accordance with the terms of the 
specification of October 15th, 1902, with the results set forth in the 
memoranda of Mr. T. R. Smith, manager of the pumping station, 
avd Mr. W.S. Dawson, A.M. Inst. C.E, assistant engineer in 
charge of the district. Copies of thes: memos. are attached. 

As I was sati-fied with result of this test, the engine was 
taken over by the Board on October 15th, 1902, and further, the 
contractors guarantee the machinery and appurtenances to perform 
the work specified, without breakage or other defects for the 
period of one year from and after the machinery is finally com- 
leted and started by an order in writing by the engineer-in-chief. 

pis date, I, the engineer-in-chief referred to, declare to be October 


15th, 1902. : 
(Signed) W. Tuwairtss, Engineer-in-Chief. 
Messrs. W. and A. McArthur, Limited, 15, Macquerie-place, 
Sydney, agents for Hathorn, Davey and Co., Limited. 


Office, 501, 





The Melbourne and Metropolitan Board of Works Pumping 
Station, 23rd October, 1902. 

Memo. from the Managing Engineer to Superintending Engineer 
of Sewerage. 

Sir,—I beg to report that a test trial for duty of No. 5 engine 
made on Wednesday, October 15th. Arrangements for weighing 
the sir pump discharge and the condensed water from the engine 
cylinders, jackets, and receiver drains were completed during the 
previous week, and a preliminary run of four hours was made 
under similar conditions. 

Two ‘‘ Avery” platform weighing machines and two tanks were 
used for the air pump discharge, one tank filling whilst the other 
was draining, and weighing took place at ten minutes intervals, 
The weighing machines were tested and balanced in the presence 


of Mr. Nicholson, the contractors’ representative and erector of the / 
way, and the only objection raised against it is the 


engines, who intimated his satisfaction with the arrangements. 

The 32in. delivery valve was screwed down on the main to give 
a constant head of 125ft., the water level in the well being main- 
tained as nearly as possible at 5ft. by operating the 3ft. penstock 
in the well. The trial occupied twelve hours, beginning at 8 a.m. 
and ending at 8 p.m. Indicator diagrams were taken hourly from 
engine and pumps, and the horse-power computed from the mean 
pressure obtained from eleven sets of cards. 

Throughout the trial the engine and pumps worked smoothly 
and at a uniform speed. I timed them by watch several times 
each hour and never detected any variation ; the cut-off was not 
altered during trial. 

The duty guaranteed by the contractors is 120,000,000 Ib. of 
sewage raised lft. high for each 1120 1b. of dry saturated steam 
supplied to engines, sewage to be calculated at 65 lb. per cubic 
foot. Therefore by plunger displacement the engines have 
exceeded the guarantee by 49°75 millions. 

The required measurements at the outfall sewer were made by 
Mr. Dawson.—Your obedient servant, 


(Signed) THos. R, SMITH. 
Particulars of Duty of No. 5 Pumping Engine, Pumping Station, 
Spottiswoode, 


October 15th, 1902 
8 a.m. to 8 p.m. 
12 hours 

. 160 Ib. per sq. in. 
150-32 lb. per sq. in. 


Date of trial 

Period of trial 

Duration of trial .. .. .. 
Average steam pressure at boilers 
” engine 


” 


° vacuum in condenser 28-5in. 
Tvtal strokes as per counter .. 17,684. 
Average strokes per minute .. 24-56 
Length of stroke ae eae 8ft. 6in. 
Piston speed per minute 171-92ft. 
Area of one plunger... .. .. 637-94sq ia 
Displacement fur onestroke.. .. .. .. .. 46-5cu ft. 
- +» 17,684strokcs .. .. .. .. 822,806 cu. ft. 
Discharge per minute .. .. .. .. .. .. 1142cu. ft 
me » hour .. 68,520 cu. ft. 
We'ght of sewage, actual 62°5 Ib. 
. « specified 65 Ib. 
Total weight lifted, actual .. .. .. 51,394,125 Ib 
» 5 y+ at 65 1b. per cu. ft. 53 449,890 Ib. 
Head, actual, per gauges bs) a. we 125ft. 
Fvot-pounds of work, actual... .. .. .. 6,424,265,625 Ib, 
* 7 at 65 Ib. per cu. ft. .. 6,68 1,236,250 lb. 
Steam consumed per air pump discharge 35,382 lb. 
= a WE as tis. oe” a> 00 8400 lb 
Tvtal steam consumed 44,082 Ib. 


Duty for 1120 ib steam, actual 2. 2. 2: 1! 163,226 450 ft. Ib. 
soe, y= Et OSD. percu. ft... .. 2. 169,755,481 ft. Ib. 
Engine horse-power from eleven diagrams, 


taken hourly during trial .. .. .. .. 295-76 
Pumps horse-power from eleven diagrams, 
i oe) ss ves os ee 


taken hourly during trial 
Efficiency .. . ae ae 


5 
si is 92-82 per cent. 
(Signed) 


THoMas R. SMITH, 
Managing Engineer, Pumping Station. 








SaLtT AND ELectric LicHt Works.—At the annual meeting of the 
American Electric Light Assoc‘ation a paper was read describing a 
plant by which the evaporation of salt is to be effected in connection 
with the production of power for electric light. This is in Michigan, 
where large quantities of salt are obtained. Water ispumped downto 
the salt vein, where it dissolves about 1 lb. of salt to 31b. of water, 
making a 25 per cent. brine. This brine is returned by the pressure 
of the pumps through a separate pipe, and is evaporated in open 
vats or vacuum pans by steam pipes or steam jackets. It is cus- 
tomary to use exhaust steam to heat the brine, and this practice 
has led to the combination of salt production with other industries 
using steam power, such as saw mills and electric light plants. 
The great salt beds around Detroit are worked largely by com- 
panies producing the salt products, alkalies, carbonate of soda, 
soda ssh, &c., which chemicals have a wider radius of distribution 
than common salt. To operate the electric light plant to good 
advantage ecc ically and fi i uires a more even load 





than is usually obtained, and the supplemented salt plant will 
reduce or extinguish the fuel loss during the hours when practically 
no current is being used. The salt plant must, however, be run 
continuously and at a usiform rate. To provide for this a certain 
part of the steam plant will be run condensing during the evening 
peak of the lighting load, so as not to push tho salt plant too 
hard during that period, 





METROPOLITAN RAILWAY 


REFORMS. 


Waite it cannot be said that the Paris Metropolitan 
has been abandoned since the late disaster, except upon 
the Circulaire Nord, where the traffic has naturally been 
suspended, it is certain that the number of passengers 
carried has undergone a considerable diminution, to the 
temporary profit of the omnibus company, which is 
passing through a period of activity it has not enjoyed 
since the year of the great Exhibition. In view of the 
panic that for the moment seized hold of the public, it is 
perhaps surprising, not that the receipts should have 
contracted more than 50 per cent., but that the falling off 
in the number of passengers carried should not have been 
still greater. This simply proves that for a very large 
section of the Parisian public the Metropolitan has 
become an absolute necessity. It has created a need for 
fast and economical travelling which only the leisured 
classes are able to forego. Among working people, the 
running of a fast, direct, and cheap railway, with 
frequent service, has to a very large extent changed the 
conditions of existence; it has enabled them to live 
farther away from their work, in quarters where rents 
are cheaper, or even outside the city itself, and as time 
is economised the Metropolitan has modified the routine 
of daily existence by giving them more leisure, while the 
cost of travelling between their homes and the work- 
shops is much lower than by the slow and antiquated 
omnibus service. The Metropolitan cannot, therefore, 
suffer permanently from the effects of the late disaster, 
except so far as concerns the expenditure involved by 
the payment of compensation, and more especially by 
the changes which will have to be carried out in the 
equipment of the lines. It is, of course, perfectly clear 
that such changes will have to be made. If the section 
of the public which is able to choose its means of 
transport is to be induced once more to use the Metro- 
politan it must be assured of its absolute security, and 
the object of the inquiry which is being undertaken by 
the Commission of the Municipal Council is to see what 
measures should be adopted to prevent the possibility of 
serious accidents in the future. 

This inquiry is being kept secret, because it deals with 
the question of responsibility. But enough is known of 
the investigation to show the character of the reforms 
which it is proposed to carry out for the safe working of 
the lines. It is significant that no one has yet put for- 
ward a suggestion that the principle of the Metropolitan 
is bad. There is no outcry against the underground rail- 


PARIS 


absence of sufficient precautionary measures against 
accidents, which are always possible with electrical 
mechanism. All the proposals being brought before the 
Commission of Inquiry therefore aim simply at either 
changing the electrical equipment, or else adopting 
measures for the security of the public. The most im- 
portant of these proposals have been made by the Pre- 
fect of Police, who announces that be has already ordered 
the company to carry out the following reforms :—In 
each station and under the tunnels are to be placed 
lamps connected with the town mains, and consequently 
independent of the Metropolitan current, and a large 
independent lamp will also have to be placed over the 
staircase leading out of each station. Fire plugs will be 
established in each station, but in view of the dangers of 
the conductivity of water when used to extinguish 
flames, the turning on of the water supply will auto- 
matically cut out the current. Inthe tunnels fire alarms 
will be placed at certain intervals, and in each station 
will be a telephone connected directly with the nearest 
fire station. Wherever possible the sidings should be in 
the open air, but where this is not possible the place 
should at least be well ventilated by mechanical means. 
The company is also required to build a staircase at each 
end of the platform, thus confirming what we said last 
week as to the danger of the inadequate egress from many 
of the underground stations. At the Etoile, for example, 
where there is a junction of the transversal with the two 
circular lines, it is a matter of the greatest difficulty for 
anyone not accustomed to the place to find his way out, 
and with the labyrinth of platforms and staircases lead- 
ing apparently everywhere, and to nowhere in particular, 
it is a common saying in Paris that if a fire took place at 
the Etoile no one could possibly escape. Other proposals 
for security have been put forward, and are under con- 
sideration, such as the making of ventilating shafts in 
the tunnels communicating with the street, under the 
impression that in case of fire the smoke would escape in 
this way, but it is to be presumed that with the volume 
of smoke, and the speed at which it travels under the 
influence of the air displacement caused by the fire, the 
ventilating shafts would be cf no utility whatever as a 
means of preventing or minimising the effects of such a 








disaster as that which happened recently. The shafts 
would doubtless be useful for purposes of ventilation, but 
unless they are necessary for the security of the line it is 
not likely that the Municipal] Council will sanction their 
construction. M. André Berthelot, managing director of 
the Metropolitan Company, states that the company is 
considering various devices for isolating the electrical 
mechanism from the vehicles, but he is by no means sure 
that a separate locomotive would give satisfactory results, 
as this system has already been abandoned on the elec- 
trical section of the underground railway of London. It 
is also intended to construct the rolling stock with fire- 
proof material. 

The most important feature of the inquiry, however, is 
that relating to the electrical equipment of the line. It 
is generally recognised that the live rail on the track is a 
danger in the event of passengers being required to get 
out of a disabled train in the tunnel, and it is therefore 
proposed to place it overhead ; but further evidence has 
been received which points to the possibility of the 
electrical equipment being changed altogether, as the 
Commission appears to have been greatly impressed by 
the explanations which were given concerning the 











magnetic system of traction which has been experimented 
with for several months past at the works of the well. 
known firm of Dutuit, of Charleroi. In this system 
electro-magnets are placed at certain distances between 
the rails, and the coach is drawn from one to the other 
each being demagnetised as the coach passes over it, 
The system is said to have given such excellent results 
that it is regarded in Belgium with considerable favour 
and the Paris authorities intend fully to investigate it, 
with a view to seeing whether it can be satisfactorily 
employed on the Metropolitan. As we have said, there 
is no complaint against the principle of the underground 
railway, and the recent catastrophe has not in any way 
interfered with the works being carried out on the new 
lines, but it is intended, by carrying out every possible 
precaution, and, if necessary, entirely transforming the 
equipment of the line, to leave nothing to chance. 








BELGIUM’S FIRST RAILWAY. 


THE serious railway accident which occurred in the station 
at Schaerbeck, near Brussels, on July Ist, brings to mind the 
enormous development of the Belgian railway system. 
While to-day hundreds of trains run through the station of 
Schaerbeck alone, scarcely sixty years ago there were running 
only three trains a day in the whole of Belgium. The first 
railway to be thrown open to traffic was the line running 
from Brussels to Malines, a distance of about fourteen miles, 
and detailed accounts of the opening ceremony on May 5th, 
1835, are an interesting chapter in railway records. The rain 
came down in torrents on that momentous day; but the rain 
did not prevent the people from coming from all sides to line 
the railroad track to see the marvellous sight. The train 
started from the entrance to the Allée Verte, in Brussels ; the 
starting point was surrounded by wooden railings, and tho 
station buildings consisted of a wooden shed. King Leopold 
was present, and also the Minister, Charles Rogier, who was 
then Governor of Antwerp, and who had fought keenly in tho 
Belgian Chamber on behalf of the construction of railways, 
while there was a crowd of high officials. The notice regard- 
ing the auspicious event said, that three trains, eich of them 
carrying 500 passengers, would be despatched from Brussels, 
but with an interval of one hour between each of the trains ; 
this precaution was taken from fear of accidents, for on the 
whole the innovation was looked upon with a great deal of 
mistrust, which was justified in view of the conditions then 
existing. Stephenson’s improved locomotive was still such 
a novelty that people far and wide could not bring them- 
selves to believe in the assurances that were made concerning 
its powers of traction. Thus, it was no wonder that the 
people of Brussels thought they were taking their lives into 
their hands in making thisfirst journey by rail. Well-dressed 
men went on their hands and knees to examine the locomo- 
tive frcm beneath, and they walked round the monster, but 
they took good care to keep some distance from all such por- 
tions as might, if touched, set the engine in motion. Charles 
Rogier alone showed complete confidence in examining the 
locomotive. Somewhat apart from the crowd of officials 
there stood an unpretending man wrapt in thought ; this was 
the inventor of the locomotive, Stephenson, whose engine, 
with a number of engineers, had been sent for from England. 
The officials and other guests seemed to be oppressed by the 
thought of the embittered opposition which had been waged 
in the Press, and by word of mouth, against railways. 
Some of them foresaw an accident, while others prophesied 
the speedy disappearance of all kinds of vehicular traffic, 
and even of the farmers, for the crops of the latter could not 
fail to be set ablaze by the sparks issuing from the locomotive 
funnels in such districts as happened to be traversed by 
railways. 

When a blast from a trumpet announced the start of the 
first train, a mighty shiver seemed to run through the crowd, 
and every eye was fixed upon the ‘‘ hauler,’’ which, although 
it did not whistle, puffed away vigorously and threw out 
showers of ashesand sparks. Owing to its size this ‘‘ hauler’’ 
had been nicknamed ‘‘ The Elephant ;’’ yet it was smaller 
than the smallest engine built now-a-days. There were four 
classes of ‘‘ coaches ;’’ none of them had buffers and they 
were connected by loosely-hanging chains. The ‘‘ coaches ”’ 
consisted of ‘‘ Berlins,’’ with a hooded covering and stuff- 
covered seats; ‘‘ Diligences,’’ with hoods and uncovered 
seats; ‘‘ Chars-i-bancs,’’ a kind of break, roofed in only by 
canvas ; and, finally, of the wretched wagon devoid of any 
covering. Access to this ‘‘fourth class’’ was gained by 
mounting a ladder, and in order to reach the seats in the 
rear the passengers had to climb over the seats in front. 
When the locomotive began to move, and as the richly 
beflagged train started off ‘‘at a dizzy rate of speed ’’ (sic), 
the onlookers broke out into shouts of admiration, while 
three bands of music played the Brabant national air. But, 
the height of astonishment was reached as the train sped 
along before the country people ranged along the track ; 
some of them stood stock-still with widely opened mouths, 
while others, as the train came up, threw out their hands as 
if to prevent the locomotive from picking them up, and many 
women fell upon their knees and made the sign of the Cross. 

The arrival of the train at Malines, where there was another 
large and expectant crowd of people, was a signal triumph. 
But, unfortunately, the second train on arriving there met 
with an accident, for the locomotive managed to run through 
the terminus, and it fell into the Louvain Canal, which 
extinguished its fire. Luckily, the coupling-chains parted, 
and, as the coaches were left standing on the line, the 
passengers were not hurt. Even the driver and stoker 
suffered nothing worse than an unexpected cold bath. 
Naturally, this accident seemed to confirm the worst fore- 
bodings of the opponents of railways, and not one of the 

assengers was brave enough to dare to return to Brussels in 
‘‘ the Devil’s Handiwork ”’ ; in fact, they preferred to return to 
Brussels by postchaise. On the morrow, the Press had to 
acknowledge that the experiment had been successful on the 
whole. Still, a strong feeling of mistrust lasted for some 
time, and so great was this mistrust that it was a very difficult 
matter to find persons willing to enter the service of the 
railway in the early days of its introduction into Belgium. 
Now-a-days, les braves Belges are justly proud of their 
railway system. 











Tue Reichstag has passed a Bill prohibiting the use in 
Germany of white or yellow phosphorus in match making after 
January Ist, 1908, A method of match making which is said to 
be quite harmless has been reported to the authorities, and has 
been approved. 
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HYDRO-ELECTRIC WORKS AT LA PRAZ. 


Ar its works at La Praz, in Savoy, the Société Electro 
Métallurgique Frangaise manufactures aluminium in accord- 
ance with the Héroult process. Aluminium is the chief 

produces, but it also makes chrome steel and 


article it - 
potent steel by means of the electric furnace. Naturally, 


of Grenoble. Three further Thury machines were also put in | 
by the Geneva firm. These were of the hexagonal type, and of | 
45,120, and 200 horse-power respectively, these particular 

machines being used for lighting the works, &c. Afterwards | 
the Compagnie de I’Industrie Electrique supplied seven | 
further Thury dynamos for ——_ purposes. They were, | 
of course, continuous-current machines, and they worked at | 
250 revolutions per minute, each producing 3000 ampéres at | 





—— 





Fig. 1—LA PRAZ WORKS, SHOWING PIPE 


a large amount of electric current is required, and this 
without doubt largely accounts for the position of the works 
—which are in one of the most mountainous parts of Savoy 
—because water power is abundant in the neighbourhood. 
They are in the valley of the Arc, about 4 kiloms. from the 
Italian frontier, the works building being placed on the left 
bank of the river. The power is obtained from the river 
Arc, @ mountain torrent which has its rise in la Haute- 
Maurienne. The flow of water in this torrent varies 
very considerably. It is said that at one time of the year 
—when the glaciers are being melted fast—the flow 
may be as much as sixty times greater than it is when 
the river is at its lowest. Such large variations call for 
special engineering arrangements. The intake works have 
been carried out in two distinct portions, one giving an 
effective head of 32m. and the other an effective head of 


72m. The first supply was obtained by the placing of a | 
| necting the machines to the different pieces of apparatus. 


barrage across the stream at a point about 1 kilom. above 
the works. 
open canal, and afterwards in a pipe 1°5m. in diameter. 
The second installation was effected by the construction of a 
second dam acrcss the Arc at a point some 23 kiloms. above 
the works. In this case the water is led some distance in a 














Fig. 2—AUTOMATIC SWITCH 


masonry-lined tunnel to a settling chamber, and then passes 


| 





The water is conducted for a part of its course in | 
| —again by the Geneva Company. This is a single-phase | 


| 
| 
| 


{ 


| megnets is 1°5m., the length of the pole faces 500 mm., 


to the works in a metal pipe 2:4 m. in diameter and | 
800 m. long. The contour of the land between the upper | 


dam and the works was such that the pipe line had to be 


brought down on the right side of the river, and the problem | 


of taking it across to the works was solved in an ingenious 
manner. 
like asort of tubular bridge, well above flood level and curved 
likea bow. Indeed, it actually does serve as a foot-bridge, 


The pipe line itself was taken across the stream | 


planking and handrails being provided for the passage of | 


pedestrians, 
The works and the pipe line as it enters the works are well 
shown in the accompanying engraving, Fig. 1. The pipe 
line of the first installation may be seen on the left-hand side 
of the river. We may mention that the 2:4 m. pipe line was 
supplied by the firm of Bietrix-Nicollet et Vve Broyet, of 
St. Etienne. Its bowed form is said to make expansion and 
contraction unnoticeable. 


The La Praz works absorb as a maximum about 14,000 | 


horse-power. There are in all some thirty-two generators. 
The dynamo-room, which is quite separate from the chemical 
department, is about 425ft. long by 40ft. wide. The works 
have been gradually extended from time to time, and not 
unnaturally several types of dynamos are to be seen. To 
begin with, the Compagnie de l’Industrie Electrique of 


The span where it crosses is 50 m.—say 164f6. | 
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110 volts. These machines are worked in two sets of three, 
in parallel with one machine acting as reserve. These 
generators work sometimes for thirty to forty nights and 
days continuously without a stop, and frequently overloaded, 
and we understand that they have given great satisfaction. 
At any rate, they did so well that the authorities at La Praz 
ordered fourteen further exactly similar machines. A view 


| of these, as they appear in the dynamo-room, is given in 


Fig. 3. These machines work in conjunction with automatic 
switches, by means of which each dynamo can be started, 
stopped, or put out of circuit. We give an illustration of 
this switch gear in Fig. 2. 

There are a number of motors placed in different parts of 
the works for driving the stamps, grinders, fans, &c., and 
also the workshop shafting. These are too numerous to 
deal with in detail. We may here mention that at these | 
works aluminium conductors are used throughout for con- 


Recently quite another type of dynamo has been installed | 


alternator of 500 horse-power, and it is for working an electric | 
furnace for the production of steel. The machine runs at | 
250 revolutions per minute, and produces 3750 ampéres at 
110 volts, and at 33-0 periods per second. The bore of the 











and the sheets are packed together with four air ducts for 
ventilation purposes, which connect with a series of openings 
in the armature ring. The winding of the armature is com- 
pend of 16 parallel circuits, the ends of each of the bobbins 

ing connected respectively to two metallic rings. The 
strips used for the winding are 42 mm. wide and 2-2 mm. 
thick. They are secured by wooden wedges in channels 
53 mm. deep and 35 mm. wide. The field has 16 laminated 
poles secured to a cast iron drum by means of bolts. The 
winding of each pole is effected by means of square section 
wire, each side of the square being 6°5 mm. The connections 
are so arranged that an exciting current of either 65 or 120 
volts may be employed. 








GERMAN ENGINEERING IMPRESSIONS OF 
THE UNITED STATES. 


THE question as to the so-called American danger is 
attracting considerable attention in German iron and steel 
and machinery circles, where opinions are divided as to the 
possibility, or probability, of producers in the United States 
coming forward as serious competitors on a large scale in 
European markets in the near future. With a view to 
obtaining information on the subject, Herr H. Lueg, of 
Diisseldorf, and Herr Moritz Boeker, of Remscheid, recently 
paid a visit to the United States, the latter being accom- 
panied, in his private capacity, by Baron von Rheinbaben, 
the Prussian Minister of Finance; and the impressions 
gained by the two former gentlemen have just been com- 
municated to a joint meeting of the north-western section of 
the Association of German Iron and Steel Producers, the 
Association of Ironworks Owners, and the Association for the 
Preservation of the Economic Interests of Rhineland and 
Westphalia. As the views of the German representatives 
will also be of interest in Great Britain, a summary of their 
impressions is given here. 

The report of Herr Lueg refers, in the first place, to the 
intensity of labour and practical equipment of the works in 
the United States, and states that almost all the work at the 
Edgar Thomson Steel Works and the Homestead Stee] Works 
at Pittsburg is done automatically, so that scarcely any men 
are seen from the running of the castings to the transfer of 
the steel to the rolling mills. The method of organisation has 
been carried out in the best possible manner, and it is sur- 
prising that the management is largely vested in the hands of 
young men, of whom many are German engineers. If the 
equipment of the works is practical, Herr Lueg discovered 
no properties, in so far as the construction of large machines 
is concerned, which render them superior to German works, 
or, indeed, of any products of the machine industry. 
Less attention is paid to the question of working the 
machinery economically ; much greater weight is laid upon 
quick delivery, simple construction, and convenient arrange- 
ment than upon durability and economy of the machine. The 
American industry possesses a great advantage owing to the 
cheap railway rates and the high degree of specialisation in 
the machine industry, and with the immense area of the 
inland market and external markets it is an easy matter to 
manufacture for stock machines, which are disposed of in a 
comparatively short space of time. In addition to this the 
American consumer largely accommodates his wishes and 
demands to those of the producer, who is thus enabled to 
construct large and valuable machines in bulk. The report 


| proceeds to observe that it would be presumptuous to suggest 


that the large working equipments in the United States 


| could be equally introduced in Germany. The Germans live 


under totally different circumstances, and have to accommo- 
date themselves to these conditions; but they could lay 
themselves out more advantageously than hitherto. For 
instance, it would be difficult to renounce entirely the 
German taste for beauty, but too much weight should not be 
laid upon external appearances. In this respect the cus- 
tomers, and especially the officials entrusted with the 
acceptance of machinery uader German Government con- 








Fig. 3—~DYNAMO ROOM, LA PRAZ WORKS 


and the airgap 5mm. The bearing on the collector side is 
150mm. in diameter and 400mm. long, while that on the 
side where it is coupled to its turbine is 190 mm. in diameter 


Geneva was asked to supply continuous current machines of | and 550 mm. long. The over-all dimensions of the machine 


low voltage and of 350 horse-power each. They were of the 
unipolar type, and were constructed with vertical shafts, 


| 


| 


are—length, 2:12 n.; breadth, 2:6 m. ; and height, 2°275m. 
The armature is stationary, the field-poles revolving inside 


coupled direct to turbines made by Messieurs Brenier-Neyret, | it. The depth of the laminated armature core is 150 mm. 


tracts, could help the industry to a large extent, instead of 
strongly condemning trivial.blemishes in machines and parts 
of machines, and causing many difficulties and expense to 
producers owing to hypercritical examinations and testss 
As the Germans do not possess the large market held by 
the Americans, they should first of all endeavour to induce 
purchasers to accommodate themselves to the requirement. 
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of suppliers, and not compel manufaciurers always with each 
order to alter the type of construction and lead them in the 
direction of finding that scarcely two large machines are 
built which are absolutely identical. In this connec- 


THREE NEW LINERS. 


THE enormous development in the trade between Great 


| Britain and South Africa is evidenced in many ways, but in 


tion the report submits that scarcely an American firm exists | 
| shipping engaged in it. Within a period of less than a quarter 


who would submit to the rigorous conditions imposed in 
Germany in the case of large machinery. Herr Lueg goes on 
to suggest that as the export of German machinery to the 
United States is out of the question, owing to the operation 
of a tariff eight times greater than the Teutonic duties, the 
Germans must see that they are not squeezed out of other 
markets by the Americans, although the latter will become 
severe competitors on the decline of the inland demand. In 
conclusion, the author remarks that the good arrangement 


none more concisely or forcibly than by the growth of the 


of a century the size of the steamers engaged in the service 
has beer almost quadrupled. Constant additions are being 


| made to the fleet, each fresh increment being, in regard to 


of the American works has impressed him, but he is not | 


dazzled by their productions. 
well bear comparison with the Americans, and they need not 
take the so-called American danger too seriously, whilst, at 
the same time, not neglecting to introduce improvements 
suggested by experience. The conditions of production in 
Germany are in no way unfavourable ; the labour conditions 
are decidedly better, and the German machine tools are at 
least as good as those of their riva's. Thus, where there is 
no question of manufacture in bulk, the cost of production 
in America is near that of Germany, even if it does not ex- 
ceed it. In the case cf pig iron and semi-finished iron and 
steel goods, the American works, apart from the mineral 
riches of the soil, have material advantages in the matter of 
cheap freights owing to the co-operation of the railway and 
waterway companies, and Herr Lueg is of opinion that 
Germany can also Jearn much from the United States in this 
directi n. 

Herr Boeker, who deals at some length with the subject of 
trusts in the United States, points out that it cannot be 
accepted that the American works are much more advan- 


The German firms can very | 


| 


tageously situated than the German in regard to competition | 


in pig iron, but that the question becomes more serious in 
the case of semi-finished and manufactured iron and steel. 
This is attributed to the decidedly lower cost of production, 
as compared with competitive countries, of rails, steel bars, 
constructional steel, sheets, wire, &c., which are turned out 


| passengers in open berths. 


size, accommodation, and speed, an advance upon the pre- 
ceding. The latest accession to the service comprises the 
Armadale Castle and the Cluny Castle, launched on successive 
days—the 10th and 1ith inst.—from adjacent Clyde 
yards, vessels which in themselves represent an aggregate 
of nearly 20,000 tons, and monetary value cf not less than 





half a million sterling. The Cluny Castle, launched on the | 
| 10th from the yard of Barclay, Curle, and Co., Whiteinch, is 


of the intermediate class of vessel of 5000 tons gross register, 
with a capacity of 10,000 tons. She is propelled by twin 


lighting, comprising over 1000 lights, is very complete. ‘The 
generating plant consists of three independent sets of engines 
and dynamos. A large CO, refrigerating plant is also fitted 
on board, and specially insulated chambers are provided for 
the carriage of perishable cargoes. 

The propelling machinery of the Armadale Castle 
consists of two sets of quadruple expansion balanced 
engines, each set having four cylinders working on four 
cranks. The high-pressure and first intermediate pressure 
cylinders are each fitted with a piston valve, the second 
intermediate and low-pressure cylinders having ordinary 
flat slide valves, all worked by the ordinary double 
excentric and link motion valve gear. Each reversing gear is 
controlled by a double-cylinder steam reversing engine. The 
crank shafts are in four sections, each section being built, 
and, together with the thrust, tunnel, and propeller shafts, 
is of forged mild steel. The propellers have each three 


| blades of manganese bronze, the boss being of cast steel. The 
| condensing water is circulated through the condensers by two 


screws, driven by triple-expansion engines of about 3500) 


indicated horse-power. 


Built of steel to Lloyd’s highest | 


large centrifugal pumps, one for each condenser, and each 
worked by an independent engine. Both circulating pumps 


class, she is 432ft. in length, 50ft. 3in. in breadth, and | are connected to large valves leading to the bilges, so that in 


31ft. lin. in depth. In passenger accommodation she repre- 


the event of a serious leak in the ship these pumps could be 


sents a departure from conventional design in vessels of the | utilised for pumping out the engine-room. The engine-room 
| class, inasmuch as she is fitted to carry only third-class and | is fitted with all modern appliances, and includes two 
steerage passengers. They are afforded the ‘‘run’’ of the | evaporators, working in combination with two distillers for 
vessel, and will probably have the full attention which, in the | supplying fresh water to the ship and to the boilers, and 
ordinary steamer, is divided, in possibly unequal shares, | large feed filters and a suitable heater. A complete installa- 
between themselves and the first and second-class passengers. | tion of donkey pumps is fitted, fit for the special nature 
Accommodation is provided for 100 passengers in separate | of the service to the Cape. The boilers for generating the 
cabins, containing two, four, and six berths, and for 200 | steam for the engines are ten in number, of the ordinary 


Provision is also made for | multitubular marine type, six being double-ended and four 
| accommodating about 400 additional steerage passengers at | single-ended. They are constructed entirely of steel, and are 


the shortest of notice in open berths, giving in all ample and | adapted for a working pressure of 2201b. per square inch. 
comfortable quarters for about 700 passengers. The dining | Each of the double-ended boilers has six furnaces, and each 


and sanitary accommodation are well arranged, and all the 


spaces devoted to passengers are exceptionally well lighted | 


and ventilated. 
The Armadale Castle, launched from the stocks of the Fair- 


| field Company, Govan, on the 11th inst., is a magnificent 


in bulk by automatic machinery attended by a minimum of | 


workmen and with a cheap supply of coal available for use. 
The Steel Trust must and will endeavour to utilise the 
machinery to the fullest extent, and in case of a decline in 
trade it will seek orders in other countries at low prices. 
It may safely be expected that in times of economic depression 
America will try to dispose of its semi-finished and manufac- 


tured iron and steel in Germany, as in other countries, and | 


Herr Boeker therefore suggests that Germany indispensably 
needs a sufficiently protective tariff to meet the circum- 
stances of the case. The author concludes by observing that 
Germany should learn from America the basis of the latter’s 
strength, namely, the specialisation of industry and the 
cheapening of production by the introduction of labour-saving 
machinery as far as possible, and he suggests that the 
Teutonic syndicates should aim at the distribution of work 
among the members connected with these combinations in 
an improved manner to tbat which at present prevails, and 
particularly in regard to the export trade. 


twin-screw mail avd passenger vessel with a gross tonnage of 
12,800 tons, and engines of 12,500 indicated horse-power, one 
of the largest and speediest ever constructed for the South 
African Royal Mail Service. 


only the Cunard vessels, Campania and Lucania, excelling her 
in point of tonnage. She has a length over all of 590}ft. 
(on the water-line of 568ft. 84in.), breadth extreme 64ft. 641n., 
depth moulded 42ft. 3in. Accommodation is provided for 


| over 350 first-class passengers, berthed amidships, about 200 
| second-class also amidships, and about 270 third-class berthed 


aft, all being quartered in state rooms. 
on the main, upper, and promenade decks. 
number of them have two berths each, but several single- 
berth rooms are provided on each deck, and others are so 
arranged as to form family cabins. All the accommoda- 
tion is heated and ventilated, so that a proper temperature 


can always be maintained. cots: is largely utilised in | y 
y 


ventilating the passengers’ quarters 


number of electric fans, while the installation of electric ' register tonnage being about 7000 tons. 





In point of fact, she is virtually | 
the second largest merchant vessel ever built on the Clyde, | 


} 


of the single-ended four furnaces, making a total of fifty-two 
furnaces. Two Jarge elliptical funnels, each 120ft. long and 
14ft. 4in. by 11ft. 2in. diameter, take off, the products of 
combustion. The vessel will have two raking pole masts, 


| carrying fore-and-aft schooner rig. The cargo hatches are 





The state rooms are | 
The greater | 


equipped with eight steam winches for the rapid handling of 
the cargo, an additional winch being also fitted for the pur- 


| pose of hoisting boats, of which twenty are provided. The 


steam steering engine is placed aft on the poop deck, enclosed 
in a house, and controlled from the navigating bridge. In 
order to minimise rolling, deep bilge keels are fitted, and 
these, with the centre bar keel—having together a side area 
of 780 square feet—will ensure greater comfort to passengers 
by reducing very considerably the angle of roll in bad 
weather. ; 
By the same tide on which the new Union-Castle liner 
Armadale Castle was put afloat at Fairfield, Alexander 
Stephen and Sons, Limited, of Linthouse, launched a large 
twin-screw steamer for the Aberdeen line of George Thompson 
and Co., Aberdeen and London, for trade between London, 
South Africa, and Australia. The vessel, which was named 


| Miltiades by the Countess Carrington, is the largest steamer 


et constructed for the Aberdeen fleet, being 475ft. long, 


means of a large | 55ft. in beam, and 33ft. deep moulded to upper deck, her gross 


uilt under special 
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survey of Lloy 


constructed on the cellular double-bottom principle, and 


. +744 into nine water-tight holds, affording large storage 
subli ee ae The bottom proper is further subdivided 
2 twelve water-tight compartments by central water-tight 
— and aft divisions. Two of the cargo holds, divided into 
Se sas have been insulated by the builders for the 
aaa of frozen meat, Refrigerating plant, supplied by 
Mg and E. Hall, Limited, will maintain the proper tempera- 
‘ne for these holds, while special arrangements have also 


! 
-d’s for that society’s 100 Al class, her hull is | 


pared with 1577 in 1900, and there occurred 1012 collisions, 
which were more or less disastrous to the staff and rolling 
stock ; while accidents of other kinds amounted in 1901 to 
3052, as against 3189 in 1900; 458 derailments and 184 


collisions were caused by mistakes made by pointsmen, and | 


10 derailments and 86 accidents were due to attempts to 
wreck the trains on the part of evil-doers. The number of 
persons injured in 1901 was 5247, as compared with 5174 in 
1900, and of that number 1490 cases were fatal. The injured 
persons comprised passengers, railway employés, and work- 








THE CAPE LINER 


been made whereby the two after compartments can be at 
once utilised to carry fruit cargo between Australia and 
London. 
over 100,000 cubic feet, and the capacity of the refrigerator is 
such as will enable the temperature to be kept within a few 
degrees of zero even when in the Tropics. 

The Miltiades, unlike most of the modern ocean-going 
passenger steamers, has a clipper stem. It is worthy of note 
that this feature has never been departed from in fresh 
accessions to the ‘‘ Aberdeen ’’ fleet. Besides being an 
element of safety in the event of bow-on collision, it un- 
doubtedly imparts a smart and graceful appearance to the 
ship as a whole. She is to have two masts, and her propulsive 
machinery will consist of twin sets of engines, having 
cylinders 37in., 45in., and 75in, diameter, with a stroke of 
5lin. Steam will be supplied from three double-ended and 
one single-ended boilers, fitted with Howden’s forced draught. 
The engine and boiler compartments are replete with auxiliary 
pumps and other machinery of the most improved type. 

A sister vessel to the Miltiades is on the stocks of Stephen 
and Sons’ yard, and when both vessels are on service they 
will constitute a highly important acquisition to this well- 
known fleet. Every voyage they make from London to Sydney, 
vid Teneriffe, Capetown, and Melbourne, and home vid Mel- 
bourne, Albany, Durban, Capetown, and Teneriffe, a distance 
is steamed of close upon 26,000 nautical miles, and as they 
are expected to develop a speed of fully 14 knots loaded, the 
bunker capacity has been specially considered and ample 
reserve arranged for. The distance to be covered being s« 
great, the passenger accommodation has been fitted up in a 
comfortable and luxurious manner, particular attention having 
been given to ventilation, lighting, and heating. The instal 
lation of electric lighting is in duplicate. All the state- 
rooms are on the upper and bridge decks, and most of them 
have been arranged with two berths; others for the use 
of families; while several are arranged as single - berth 
rooms. The public rooms for first-class passengers com- 
prise dining saloon in house at front of bridge, with 
ladies’ room and library on deck above. The smoking- 
room is exceptionally large and airy, with a height of over 
10ft. between the dec’ss. There are to be no second-class 
passengers, but the third-class accommodation, placed aft on 
the poop and on the main deck, is of a correspondingly 
superior kind. Up-to-date facilities for working the cargo 
are provided, each hatch having three derricks and a powerful 
winch, the former being arranged on the Hutcheson and 
Newton principle. The small boats, sixteen in number, 
placed on the boat deck amidships and on the poop, are 
hung on Welin’s patent davits, controlled from boat 
winches. The Miltiades is expected to leave the Clyde about 
the end of September under the command of Captain 
Spalding, who has been in the employment of George 
Thompson and Co. ever since he went to sea, and has been 


one of their most trusted commanders for twenty years past. | 








RAILWAY ACCIDENTS IN RUSSIA. 





Accorp1NG to the official statistics published by the Russian 
Ministry of Ways of Communication, and referring to the 
y2ar 1901, it appears that in that year there were 9890 cases 
of accident on the various railway lines in the Russian 
Empire. In these accidents passengers or railway employés 
received injuries, slight or otherwise, while the rolling stock 
was damaged to the amount of £176,600. The accidents 
were caused by derailments, collisions, and mishaps nct 
coming under those heads. 


In 1901 there were altogether 1521 derailments, as com | 





In all, the space occupied for this special trade is | 





ARMADALE CASTLE 


men, and also such people as had nothing to do with the 
| trains in which the accidents occurred ; 785 passengers were 
injured—706 in 1900—and there were 103 fatal cases. There 
| was an increase in the number of accidents suffered by 
| employés and workmen. This was due to the growth of the 
railway system. 2559 accidents, of which 506 were fatal, 
| occurred in 1901, as compared with 2407 accidents and 489 
| fatalities in 1900. The accidents to persons not directly 
connected with the railways, that is, persons present by 
chance, amounted in 1901 to 1903 cases, of which 881 cases 
were fatal; in 1900 these figures were 2061 and 874 respec- 
tively. To these figures must be added the cases of accident 
in goods sheds, railway workshops, and railway construction 
generally ; they were in number 4270 cases, of which 39 
were fatal. Thus, in 1901 there were 1529 persons killed and 
7988 persons injured on the Russian railways. According to 
the mileage, there were on the State railways in European 


| 


BOLT AND STUD TRIMMER. 


An ingenious portable tool for shearing off the projecting 
ends of bolts is illustrated below. The illustration speaks for 
| itself. There are two cast iron levers with their fulcra close 
| together.. On the shorter member of each lever a steel 

L-shaped blade is bolted. At the other ends two links con- 
| nected to a crosshead are pinned. The crosshead slides on a 
| bolt, down which it is thrust by a hard lever tapped and 
' running on the thread. Obviously, as the crosshead is pressed 
| down the long levers are driven out and the knives come 
| together, the purchase increasing as the blades approach, on 
| account of the better angle at which the links act. A coiled 
spring is provided for opening the jaws, but as it works at a 
distinct mechanical disadvantage it does not in the sample 











| 

| sent us for inspection ‘act well. A much weaker spring 
pulling the long ends ef the shear levers together would pro- 
| bably be more effective. The cutter is otherwise quite 
| satisfactory, with the exception that the whole apparatus 
| tends to turn round when the handle is rotated. Two 
| persons are therefore needed to work it, at any rate until the 
| cut has well started. The toolis made by Whitlock Brothers, 
of Great Yeldham, Essex, in several sizes. In the larger 
| machines a ratchet handle is employed in place of the plain 
| handle. 








| MOTOR COACH ON THE NORTHERN 
RAILWAY OF FRANCE. 
In our issue of May 8th last we gave drawings of a steam 
motor coach, designed to run for postal service on the 
Northern Railway of France. Herewith we are enabled to 




















| RAILWAY POSTAL MOTOR COACH 


| 
| Russia 18-66 accidents to persons on an average per 700,000 
miles, 17:10 accidents on the private ‘railways, and 14°52 
cases on the State railways in Russia. The highest per- 
centage of personal accidents was in the case of the Trans- 
| Baikal Railway, the rate being 32-68 per 700,000 miles; then 
follow the Moscow and Yaroslav Railway with 30°65 cases, 
| th Moscow and Kazan Railway with 29:27, and the 
| Catherine line with 25-85 cases. The lowest percentage of 
| accidents to life and limb per 700,000 miles of train service 
was on the Central Asian Railway, the rate being 8-70. 


give an engraving showing a perspective view of this vehicle. 
It is very compact and handy, and is employed for the early 
morning trains, which carry letters but very few passengers. 
We gave a description with the drawings, and it is not 
necessary, therefore, to say anything more here. We may, 
however, repeat that the cylinders are direct-acting and 
horizontal, with a diameter of 7:08in. and a stroke of 9°84in. 
The boiler pressure is 2251b. per square inch. This coach 
travels between Beauvais and Creil—a distance of 16? miles, 
and does the journey in 1h, 16 min., with three stops. 
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RAILWAY MATTERS. 


Tue Gwelo-Selukwe Railway in Rhodesia is now com- 
pleted, and the first train will run to-day, August 21st. 


Tue death is announced of Mr. William Earl Dodge, at 
the age of 71. Mr. Dodge was president of the Panama Railroad 
Company. 

Ir is reported that a hot spring has been struck in the 
workings of the Simplon Tunnel, and the increased heat is unbear- 
able. About two miles remain to be bored. 


Owrne to a landslip between Villefort and Coucoules, 
the Paris-Nimes express ran off the line last Saturday. Ten 
passengers were thrown out and slightly injured. 


Two trains collided on Saturday between Grosslichter- 
felde and Teltow, near Berlin. Three persons were severely and 
six slightly injured. Two locomotives and two passenger carriages 
were badly damaged. 

Ir was stated by Mr. Gerald Balfour in the House of 
Commons last week that the total amount of taxes and rates paid 
by British railway companies in 1882, 1892, and 1902 was 
£1,773,634, £2,368,558, and £4,227,593 respectively. 


Tue directors of the Great Western Railway Company 
are said to be considering the question of ordering two turbine 
steamers for their Irish service. They will not be required until 
the company remove their fleet from Milford Haven to Fishguard, 
where new docks are being built. 


Ow Sunday, August 2nd, that section of the Adirondack 
branch of the Delaware and Hudson narrow gauge railroad running 
from Lyon Mountain to Lake Placid, a distance of 48 miles, was 
changed to full — giving the Delaware and Hudson a 
through line from Albany to Lake Placid. 


Tue Pennsylvania Railroad Co. is reported to have 
notified many of its employés that, dating from August Ist, they 
will be suspended one day every month at their own expense. 
Complaint io followed the order, and it is said its enforcement 
will practically take from the employés the increase granted last 
spring. 

THe Board of Trade have confirmed the Gloucester 
Corporation Light Railways Order, 1903, authorising the construc- 
tion of light railways in the city of Gloucester ; and the County of 
Gk t 1c ter and Brockworth—Light Railways Order, 
1903, authorising the construction of light railways in the parishes 
of Wootten St. Mary—Without, Barnwood, Hucclecote, and 
Brockworth, in the county of Gloucester. 


From the beginning of 1901 up to the end of June this 
year the goods train mileage of the London and North-Western 
Railway showed a total decrease of nearly 3,000,000 miles, although 
they had hauled 1,297,386 tons more. The earnings per goods 
train mile in 1901 were 6s, 11-47d.; in 1902, 7s. 7-3id.; and in 
1903, 8s. 5-05d. This is due to the continued improvement in the 
loading of the goods wagons and the increase in the number of 
more powerful engines. 


At the coroner's inquest held on the victim of the 
railway accident at Preston on A’ t Ist, when two excursion 
trains collided, the jury returned the following verdict :—‘‘ We 
consider that Ellen Wilson lost her life through the excessive 
speed of the train entering the station, brought about by the laxity 
of the company in not enforcing their regulations as to , and 
we do not consider the driver culpably to blame.” ‘‘ This,” the 
coroner said, ‘‘ is a verdict of accidental death.” 


THE up and down lines between Manchester and Bolton 
on the Lancashireand Yorkshire Railway were blocked at Agecroft 
from Sunday evening until Monday forenoon through the fall of a 
bridge girder which was being placed in position. The girder was 
intended to carry the second Thirlmere water main of the Man- 
chester Corporation over the railway, and the work of fixing it was 
to have been done on Sunday evening, when the traffic would be 
light. When the steel — weighing 17 tons, had been raised, 
the derrick gave way and the whole mass fell across the line. 


THERE appears to be considerable activity in the con- 
struction of railways and tramways in Mauritius at the present 
time. A railway line four miles in length is being laid between 
Terre Rouge and Long Mountain in the north of the island. 
Another line on the same side of the island is being constructed 
between Pamplemousses and Grand Gaube Village. This line 
will be seven miles long. A further line, nine miles long, is to 
connect Souillac with Petit Cap in the south of the island. Other 
lines are under consideration, and a number of private tramway 
lines are proposed. 

Sussect to audit, the accounts of the Grand Trunk 
Railway Company of Canada for the half-year to June 30th show 
gross receipts, £2,778,000 ; working expenses, £1,995,000 ; and net 
receipts, £783,000. Net revenue charges, less credits, absorb 
£514,000, leaving a balance of £269,000. After deducting Detroit 
Grand Haven and Milwaukee deficiency of £14,400, there is a sur- 
plus of £254,600. This surplus, added to the balance of £1000 
from December, 1902, makes £258,600 available, which will admit 
of the payment of the dividends for the half-year on the 4 per cent. 
guaranteed stock and first and second preference stocks, leaving 
about £5600 to be carried forward. 


Tue rate at which American railroads are killing and 
maiming people continues steadily to increase, says the Scientific 

merican, According to the report of the Interstate Commerce 
Commission on Railroad Accidents in the United States, within the 
three months ending March 31st last, 300 people were killed and 
2834 injured in train accidents, Other kinds of accidents, includi 
those sustained by railway servants while at work, run up the tota’ 
casualties to 827 killed and 11,481 injured. That these accidents 
cannot be put down entirely to the fault of the passengers and 
— emselves is shown by the fact that d the quarter 
under consideration, 1650 trains were in collision and 1181 trains 
were derailed. 


Upwarps of sixty delegates, representing the employés 
of the North-Eastern Railway Company, meta few days ago further 
to consider the subject of a proposed pension fund for the weekl 
wage-earning classes of servants, It was reported that Mr. G. 4 
Gibb, the general manager, expressed the view that it was 
impossible to adopt the proposed scheme, the conference havi 
greatly under-rated the old life of the employés, and said it woul 
take over a million and a-quarter of money to pay the 15s. and 10s. 
scales ested. At the same time, Mr. Gibb recognised that 
there ha nm a splendid feeling amo the men in connection 
with the matter, both in conference and in the different districts. 
The original scheme had, therefore, been altered four times, the 
last draft being only settled last Thursday. 


Ar the half-yearly meeting of the shareholders of the 
London and North-Western Railway, Lord Stalbridge said the 
company built experimentally a nutaber of 20-ton coal wagons, 
but they were objected to because they were too high to go under 
many of the colliery screens, too wide for the stallages at the 
collieries, and too heavy for the weighing machines, As the coal 
traders themselves did not seem disposed to alter the carrying 
capacity of their wagons, the company determined to continue 
experiments until it found the most suitable wagon to recommend 
for adoption by the traders, and it had built vehicles of a carrying 
capacity of 15 tons. Some of the advantages of these larger 
wagons to the traders were that they would carry roughly twice 
as much coal as the majority of their present trucks, while 
occupying only about the same space in the sidings, and the first 
cost was very little more than that of the smaller trucks, 





NOTES AND MEMORANDA. 


THE monthly approximate traffic return of the Man- 
chester _ Canal for July shows that the receipts were £28,735, 
against £26,228. The total for seven months was £217,954, an 
increase of £25,260, 


Ir is reported that Mr. Brodrick has sanctioned the 
expenditure of £2000 on experiments with a dirigible balloon, 
These experiments will be carried out by the Royal Engineers, 
under Colonel J. L. B. Templer, the superintendent of the 
balloon factory. 


Tue total rainfall of June and July this year is un- 
precedented in forty-five years. The total rainfall of July is un- 
precedented in the same month in forty-five years ; three days in 
one month (June) with a rainfall exceeding an inch is unprece- 
dented ; and five days with a fall exceeding an inch in a period of 
forty-one days is also unprecedented in this country. 


Durine last month Scotch shipbuilders launched 
17 vessels, of about 17,315 tons gross, as compared with 29 vessels, 
29,885 tons gross, in June, and 19 vessels, of 32,022 tons gross, in 
July last year. In the seven months Scotch builders have | hed 
156 vessels, aggregating 292,326 tons gross, as compared with 
— vessels, of 331,768 tons gross, in the corresponding period of 

t year. 


For mony years the United States Agricultural Depart- 
ment has made it a rule to distribute gratuitously rare seeds for the 
use of farmers. It has now announced that it is willing to place at 
the disposal of agriculturists bacteria which would enrich the soil. 
It is the purpose of the department to send out bacteria which will 
assist in the protection of leguminous plants, such as clover, peas, 
beans, and locust trees. 


FourTHER news concerning the remarkable storage 
battery invented by Mr. Edison, which has been the subject of so 
many newspaper paragraphs of late, has now come to hand, and 
it is reported that the inventor has cut down the weight of the 
battery by a further large slice. Moreover, the battery has been 
thrown out of a third-storey window on to rocks without injury. 
When is the inventor going to relieve the feverish suspense with 
which the builders of electric motor cars are awaiting his latest 
creation / 


EneuisH shipbuilders in July launched 26 vessels, of 
about 49,132 tons gross, oy 26 vessels, of 52,208 tons gross, in 
June, and 35 vessels, of 78,617 tons gross, in July last year. For 
the seven months English builders have launched 170 vessels, of 
354,714 tons gross, as compared with 160 vessels, of 432,646 tons 
gross, in the corresponding period of last year. There have been 
launched in the United Kingdom during the past seven months 
334 vessels, totalling about 642,790 tons gross, as compared with 
345 vessels, of 791,792 tons gross, in the first seven months of last 
year. 


A 101N. wire gun on the Brown system was tested 
recently at Sandy Hook with highly satisfactory results. The gun 
is 374ft. long, and weighs tons. The projectile weighs 575 lb., 
and the powder charge is 175 lb. to 200 1b. Tne maximum velocity 
given to the projectile is 2503ft. per second, but higher velocities 
are expected to be obtained by the use of high explosives. The 
gun, according to Engineering News, has a tube built of longi- 
tudinal steel bars—curved in section to form the barrel—and 
this is wound with steel wire of square cross-section under high 
tension. 


Tue telephone line between London and Brussels 
is 244 miles long. The overhead portion on the English side is 97 
miles long, and that on the Belgian side is 93 miles long. The 
submarine cable runs from St. Margaret’s Bay to La Panne, and 
has a total length of 54 miles; it is, therefore, the longest sub- 
marine telephone cable in operation. The cable is 4hin. in 
diameter, and weighs 4-9 1b. per foot. It contains four conductors, 
giving two metallic circuits. Each conductor consists of seven 
strands. The resistance of each conductor does not exceed 6-4 
obms per mile. 


Tue following particulars of the new small cruiser 
Hamburg, which was launched from the Vulcan Yards, Stettin, 
on July 25th, were given recently in Ueberall. She is a sister ship 
to the recently launched Bremen, which is of the improved Gazelle 
type. Her length is 304-5ft.; beam, 43-3ft.; displacement when 
drawing 16ft. of water wil] be about 3200 tons; engines, 10,000 
horse-power ; speed, 22 knots; bunker capacity, 800 tons; arma- 
ment, ten 4-13in., ten 1-45in., and four 9 mm. (0-35in.) guns, and 
two submerged torpedo-tubes. Her complement is 280 officers 
and men, She is intended for the Baltic station, 


Some experiments were recently carried out in Austria 
on the relative heating value of gasoline and denatured alcohol. 
For motive purposes a pair of nominal 8 horse-power engines, one 
designed for alcohol and one for gasoline, were compared. The 
gasoline had a specific gravity of 0-7 and a calorific value of 
7700 calories per litre; the consumption per horse-power was 
340 grammes. The alcohol was of 90 per cent. strength and had 
a calorific value of 4900 calories per litre; its consumption was 
373-5 grammes per horse-power hour. The efficiencies were, 
therefore, 16-5 per cent. for the gasoline and 28 per cent. for the 
alcohol, 


Tue Memorandum prepared by the Labour Depart- 
ment of the Board of Trade for the Labour Gazette states that 
employment continues to show a falling off in July, as compared 
both with June, 1903, and with July, 1902, the decline being most 
marked in the case of the cotton trade, in which employment has 
been greatly affected by the high price of raw cotton. In the 226 
trade unions, with an aggregate membership of 555,743, making 
returns, 27,394, or 4-9 per cent., were reported as unemployed at 
the end of July, as compared with 4°5 per cent. in June, and 4 per 
cent. in the 222 trade unions, with a membership of 550,169, from 
which returns were received for July, 1902. 


Some interesting details are to hand regarding the 
recent run made by the Kearsarge across the Atlantic. This vessel 
steamed 2885 nautical miles in nine days, four hours, and thirty 
minutes, making an average speed of 13-10 knots. She ex- 

rienced variable winds of from three to eight in value. 

lhe slowed down for four hours on account of taking seas over her 
turrets, and she slowed for 10 knots for ten and a-half hours on 
account of fogs and icebergs. She cx d 1148 tons of coal—a 
daily average of 1254 tons for all purposes, It may be added that 
in fifty-three days she ran 8200 miles, and was twenty-four days 
in port. There was not the least sign of breakdown in any part of 
her machinery. 


THE French navy have been carrying out some daring 
gunnery experiments: at Brest with the turret of the Suffren to 
ascertain the effect which would be produced by a heavy shot 
striking it. The turret shelters two guns of 305 mm. bore, and 
the steel armour plating is 26 cm. thick. To prevent it being 
injured the turret was coated with additional armour plating. The 
whole of the crew of the Suffren remained on board while the shots 
were fired from the Masséna with one of her heaviest guns of 
305 mm. bore. The charge of powder was reduced so as to make 
the shock equal to that which would be produced with a normal 
charge from a distance of about 1500 m. According to the Paris 
correspondent of the Standard, the turret was struck full by the 
first shot, and after the effects had been carefully examined, a 
second shot was fired. The shell was shattered against the armour 
and a portion of it, weighing several kilogrammes, bounded 











lating 
bast to the deck of the Masséna, where it did some damage, with- 
out, however, injuring anyone on board, 





————— 


MISCELLANEA. 


Ir has been decided that the telephone line between 
Rome and Paris is to be opened very shortly, and at all events in 
time for Victor Emanuel’s visit to France. 


TuE second steel pen works to be opened in Russia will 
start working soon in the outskirts of St. Petersburg. Female 
labour alone is to be employed in the new works, 


Tue St. Petersburg Bourse Gazette states that an 
important private Japanese steam navigation company is nego- 
tiating an agreement for the establishment of a direct passenger 
~ goods service between the Russian ports on the Black Sea and 

apan, 

Tue Russian Board of Merchant Shipping and 
Harbours intends to build a new port at Sukhum in Transcaucasia 
on the Black Sea, and at Temruk, on the southern coast of the Sea 
of Azov, and also to enlarge considerably the port of Reval, in the 

tic province of Esthonia. 


Tue official statement issued by the Customs 
authorities regarding the foreign commerce of France in 1902 
shows that the imports amoun’ to 4,594,019,000 franes, as com. 
pared with 4,369,194,000 francs in 1901; and the exports to 
4,252, 181,000 francs, as compared with 4,012,941,000 francs in 


Tue cross-Channel turbine steamer Queen is said to 
have behaved splendidly during recent south-westerly gales, In 
a gale of wind she crossed from Dover to Calais last Saturday in 
59 minutes and arrived with a dry upper deck. The return 
passage was made, after taking in more water ballast, in 69 
minutes. 


Aw adventurous American is reported to have succeeded 
in driving a 16 horse-power Napier motor car to the Arctic Circle, 
After leaving Stockholm he travelled through country in which the 
motor car had never beforebeen seen. Although the roads in places 
were excsedingly rough, it is said that his only accident from 
beginning to end was a tire puncture. 


Tue Prime Minister, replying to a Dundee correspon. 
dent, who complained of the speed limit fixed by the Motor Car 
Act, says the Act does not authorise 20 miles an hour where that 
would endanger the public safety. A motor car going 20 miles an 
hour is farsafer than heavy tramcars going, as they habitually do, 
16 or 17 miles. It is far more in hand, and involves less risk, 


Ir is announced that the Moscow, Windau and Rybinsk 
Railway has decided to lay a ‘“‘naphtha tube” between St. 
Petersburg and Rybinsk, on the right bank of the Volga. The 
distance is 416 miles in a 8.S.E. direction. The cost is estimated 
to amount to about £1,760,000, and competent authorities are said 
to be confident that the tube would repay the cost of its con- 
struction, 

Four men were recently killed by a fall of roof at the 
Dudley Wood Colliery, Netherton, The men were working 
under an old shaft, when the roof gave way, and they were 
suffocated under the débris. For some days water had been 
dripping through the roof, but no one ap to be aware of the 
presence of the old working, and a plan orty-four years old did not 
indicate it. 


A company, which was granted permission in 1899 to 
build tunnels and conduits under Chicago streets for telephone 
service has had the franchise extended by the City Council to 
include apparatus for the transmission of newspapers, mail matter, 
packages, parcels, and merchandise. At the expiration of the 
grant, in 1929, the tunnels are to become the property of the city, 
without further consideration. 


ComMMENCING at the end of October, the Cunard Steam. 
ship Company commences a three weeks’ service between Boston 
and the principal Mediterranean ports. The ports of call will be 
Gibraltar, Genoa, Naples, Palermo, Venice, Trieste, Fiume, and 
possibly Algiers. The two vessels selected for the service are the 
Aurania and the Carpathia, which are at present engaged in the 
Tuesday New York and Liverpool services. 


AvTOMOBILE chairs propelled by electricity will be used 
at the World’s Fair at St. Louis next year. A concession was 
recently granted by the Exposition to a St. Louis company, giving 
them the right to operate the new style chairs within the World’s 
Fair grounds, It is said that the machine has a uniform speed of 
three miles an hour, which is exactly the same ranning up or down 
a steep grade orona level. The occupant has no control over this 


speed whatever. 

Tue total amount of coal imported into Barcelona 
during last year was 765,919 tons, The satisfactory feature of this 
trade is the increased amount that came from British ports, beit 
over 60,000 tons more than in the previous twelve months. Spanis 
coal imports have diminished by some 52,000 tons, and those from 
the United States of America by about 3000 tons, while from 
Rotterdam and Antwerp together there has been an increase of 
some 15,000 tons. The increased consumption in this district is 
likely to be permanent, as it is in great part undoubtedly due to 
the tramway services of this city being changed from animal 
traction to electric power. 


Tue directors of Palmer’s Shipbuilding and Iron Com- 
pany, Limited, Jarrow, have issued a notice offering to allow 
their employés to become shareholders in the company under a 
scheme set forth. Deposits will be received from persons employed 
by the company of not less that 1s. and not more than £1 of the 
depositor’s weekly wages, the t to be deducted through the 
wages sheet; but, if desired, no reduction will be made from 
short pays following holidays. Officials may deposit up to £2 
weekly, and weekly paid employés may invest up to £200, while 
those paid quarterly may. deposit up to £400, Interest at the 
rate of 4 per cent. per annum will be allowed. 


Tere has been of late a growing desire on the part of 
the Imperial authorities both to develop Russian shipbuilding at 
home and also to provide a supply of officers and men for the mer- 
chant service. he Bourse Gazette announces that to these ends 
the Board of Merchant rag a | and Harbours intends to establish 
a large model shipbuilding yard. The projected yard will accept 
only private orders to build ships ; in this respect it will differ from 
the existing yards, as the latter seek to secure orders only from 
the State, i the model shipbuilding yard such students as attend 
the Polytechnic Schools for the purpose of studying shipbuilding 
will be afforded actual practice in ship construction. Moreover, 
the Board referred to will order shortly a new training ship, which 
will be fitted out to accommodate 100 students of navigation. 


Tue first of a series of special service inspection steamers 
for the use of the ptian Government on the Nile has recent] 

been built by the Thames Valley Launch Company, Limited. 
There will be altogether ten or twelve of these small screw steamers, 
and each will be in charge of an inspecting officer, for whom every 
comfort is provided on board in the way of sleeping and living 
accommodation. There is a comfortable cook’s galley aft, with 
engineer’s bunk and store-room abaft this. In the saloon there 
are two comfortable berths fitted with mosquito curtains, and there 
are copper gauze sliding frames to each window, as well as a glass 
pull-up sash and sliding jalousies outside, The saloon top forms a 
promenade deck with awning, and a companion ladder is fixed at 
either end. The steering is at the after end of this deck. bee 
whole of the upper works, saloon, &c., are made to take down = 
pack inside the hull for shipment. The hull is built of steel, an 








the machinery is of the compound surface-condensing type, 
developing a speed of eight to nine miles per hour. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRI A.—F. A. BrockHavs, 7, Kump, Kumpfgasse, Vienna 1. 
CHINA.—K&LLY AND Watsu, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgav AND CHEvILuet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

F. A. BrockHavs, Lelgale ; A. TwuiTmEveEr, Leipzic, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LogscHER AND Co., 807, Corso, Rome ; Bocca Frenss, Turin, 
JAPAN.—Kgiy anp Watsu, Limirep, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Rioxsr, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

GorDON AND Gortcu, Long-street, Capetown. 

R, A. THompson anv Co., 33, Loop-street, Capetown, 

J. ©. JuTa anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpet Hovssz, Limirep, Kimberley. 

Apams anv Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpow anp Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. Tompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTrEAL News Co., 386 and 388, 8t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InreRwationaL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.tiy anp Watsu, Limirep, Singapore. 
CEYLON.—W1saYaRtwa AnD Co.,, Colombo. 











SUBSCRIPTIONS. 


Jur Enornger can be had, by order, from any pom in town or 
country, at the various railway stations; or it can, tage vee be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) . £0 14s, 6d. 
Yearly (including two double numbers). . £1 9. Od. 


CiotH Reaping Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further an be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak Enorvger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tae ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copies. Tuick ParEr ——- 
Half-yearly .. £0 188. Od. | Half-yearly .. 0s. 8d. 
Yearly .. £1 168. Od.' Yearly .. os rt Or. 6d. 

(The difference to ‘cover extra postage.) 


ADVERTISEMENTS. 


pe The charge for advertisements of four lines one under is three 

shillings, for every two lin: one and sixpence ; odd 
lines are charged one shilling. The line averages seven wi When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be Sw by 
“ rete oe Order in as. . — ———— will be 
inse’ all practical regularity, regu: cann guaran- 
teed in any such case, All except weekly pr want Remrmerd are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 

Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 


Letters relating to se’ wet the Publishing of the 
Paper are to be addressed to the Publisher, .* Bydney s all other 
leclere t0 be addressed to the Baller of Tan En GINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
PUBLISHER’S NOTICES. 


During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘ THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 
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*,* With this week’s number is issued, as a Supplement, a hg a 
Drawing of a Sewage Pumping Engine, Melbourne and Metro- 
politan Board of Works, Victoria. ‘Every copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS. 


4a@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

£7 All letters intended for insertion in Tux ENGivgmr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a + pront of good faith. No notice 
whatever can be taken of Yy cor 

tar = We cannot undertake to return oni or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


H. D. R. (Dublin).—A letter lies at our office for you. 

C. D. L. (andy Gate).—We hope to supply the information yuu ask for 
at an early date. 

Nemo.—By application, using what influence they can ; 
motion from the works. 

H. O. (Putney).—The freeboard forward of the Majestic class is about 
244ft., aft 19}ft., the ship being built with a good deal of sheer. 
The actual draught is close on 30ft. The highest bridge is some 75ft. 
above the keel. 

R. P. (Golborne).—There ought to be a saving in coal secured by com- 
pounding, but how much it would be impossible to say without seeing 
disgrams taken from the engine as it is, and a statement of the nature 
of the work being done. 

E. W. B. (Basingstoke).—We would recommend you to consult the series 
of articles on ‘‘Modern Blast Furnaces,” by J. L. Stevenson, which 
appeared in our ninety-fourth volume ; see particularly the first article 
in our issue of September 12th, 1902, 

W. B. (Dublin).—(1) Apply to Sir W. Willcocks, Daira Sania Co., Cairo. 
(2) We do not think there is any vacancy. (3) For information about 
Uganda apply to the Crown Agents for the Colonies, Downing-street. 
(4) We have not heard of any special openings for engineers in 
Canada. 

W. B. (Doncaster).—The ignition tube was firat used by Dr. Alfred 
Drake, of Philadelphia, in 1843, and patents for an improved form 
were taken out by him in England and America in 1855. It was not 
used commercially for many years, till Crossleys took it up and 
applied it to nearly all their engines in place of flame ignition. 

Gravity.—The idea is very old, and the plan has been tried over and 
over again without success. The difficulty is that the damage is done 
before the pendulum acts. What is wanted is a governor that will 
anticipate the motion of the vessel ; that is to say, it must throttle the 
steam before the screw is out of the water. Probably the screw is 
occasionally out of the water whilst the vessel is on a level keel, but 
the case to be provided for is severe pitching. The pendulum might 
be used to show the inclination of a road if it were necessary ; it is 
used regularly to indicate the degree of rolling of a ship. 


some by pro- 


INQUIRIES. 


ARITHMOMETRE DE THOMAS. 

















Sir,—I shall be obliged to any of your readers who cam give me the 
name and address of makers of this instrument. 
Cannon-street, August 14th. W. D. 
1UGUST 21, 1903, 
THE MOSELY EDUCATIONAL COMMISSION. 


THE latest development of the movement for 
educating the people of Great Britain and Ireland 
is the despatch by Mr. Mosely of an Educational 
Commission to the United States. We understand 
that the Commission will act in much the same way 
as did the members of Mr. Mosely’s Industrial 
Commission of last year. The members will study 
on the spot the methods of instruction favoured in 
the United States. No joint report will be pre- 
pared, but, following the lines of the Industrial 
Commission, “‘ each member of the Commission will 
be invited to record his own impressions, or to com- 
bine, if he prefers it, with others interested in the 
same subject of education.” The whole under- 
taking, though cognate in character, is much wider 
in scope than the inquiry carried out by Pro- 
fessor Dalby for Mr. Yarrow. Its origin is to be 
found in the theory that America and Germany are 
beating us in industrial competition, because the 
education given in those countries is better than 
that given in Great Britain. The hearty thanks of 
the community are due to Mr. Mosely for instituting 
the inquiry, and it will not derogate from our 
appreciation of his purpose if we venture to point 
out an omission which we fear may render the 
results less useful than they would otherwise be. 

In the opinion of the great majority of engineers 
at all events, the strength of the competition of the 
United States and Germany is due to the circum- 
stance that manufacturers have flourished because 
they have been protected and bounty-fed; and 
according to United States and.German economists, 
the abolition of tariffs and bounties would mean the 
ruin of both countries. Be this as it may, it is at 
all events worth keeping in mind that the admirable 
training which it is understood the youth of Ger- 
many and the United States receive has not enabled 
the manufacturers of either country to dispense 
with State aid—for Protection is, of course, State 
aid of one kind just as bounties represent State 
aid of another kind. It is enough just now to call 
attention to a circumstance usually overlooked. 
Those who have followed the tumultuous. and 
diffuse discussions on the education of engineers 
which have taken place all over the country during 
the last year or so will see that out of all the whirl 
and rush of words one fact has come to the top. It 
is that the technical colleges and professors have 
not been turning out the kind of man that the 
mechanical engineers and ironmasters and manu- 
facturers generally want. It has been urged as a 





reproach against English producers that they will 
not supply would-be customers with what the cus- 
tomers want, but insist on offering what the 
customer does not want. This also seems to state 
with fair precision the attitude of the technical 
colleges and schools tothe men whoconstruct engines 
and boilers and machinery in general, with the inten- 
tion of making money at the same time. The colleges 
teach certain things and train up students according 
to the professorial notion of what is right. It may be 
conceded, if need be, that the professor is right and 
the manufacturer wrong. None the less the result 
has been a deadlock ; and it is only within the last 
few months that the colleges and schools have 
begun to ask—themselves first, and then the 
engineers—what it is they ought to teach. If we 
keep these things in mind we shall have no difficulty 
in seeing how important is Mr. Mosely’s under- 
taking, and of what great use it might be. Educa- 
tion is no exception to a general rule; its value 
must be determined by results. That education is 
the best, apart from all theories, which supplies the 
largest number of young men competent to assist 
the manufacturer in carrying on his business. We 
have here nothing at all to do with the Higher Life. 
We are dealing with a specialised training intended 
to secure our end. Poetry, painting on velvet, and 
the use of the globes, used to be considered excellent 
subjects for instruction. A good deal that, according 
to some worthy people, ought to be taught to engi- 
neers is of about the same value. At the present 
moment it is not quite clear that the manufacturer 
knows with much more certainty what he ought to 
have in the way of trained men than does the 
professor. The main difference is that the manu- 
facturer can find out in a little time whether a 
young man is or is not likely to be of use, 
and the teachers cannot. But both parties 
would be the better of. more knowledge. Now, 
if Mr. Mosely’s inquiry be properly carried out 
the information obtained will be just that most 
needed. The members of the Commission will 
find out not only how the United States student is 
trained, but the part which he and his training play 
in the industrial life of the nation. This, we can 
assure Mr. Mosely, is the question clamouring for 
an answer. We are told that education produces 
great results. What we want is, not a general 
statement of this kind, but definite information con- 
cerning the precise way in which the highly trained 
young man is promoting competition ; the nature of 
the work that he does; and the difference between 
that work und the operations and influence of other 
men who have not been through colleges of any 
kind, and yet are engaged in production. Further- 
more, we may take it for granted that a good many 
engineers have a very fair idea of the kind of know- 
ledge which a man must possess who is to fill the 
post of a leading draughtsman, or foreman, or sub- 
manager, ora manager. It is quite certain that if 
the man who is actively engaged in trade does not 
know this, no one else does. Jt seems to us that it 
would be sheer waste of time to labour this point. 
From all this there can be but one deduction, 
namely, that the proper persons to carry out an 
inquiry into the commercial value and importance 
of the training given in Germany or the United 
States, or any other country, is the manufac- 
turer himself. That is to say, in other words, 
the man engaged in trade. The evil fate which 
seems to attend all educational problems has not 
spared Mr. Mosely. On another page we give the 
names of the Commissioners. It will be seen, and 
seen with bewilderment, that in this long list 
there is not included a single mechanical engineer 
engaged in trade. The Commission is composed 
from first to last of professors, clergymen, secre- 
taries of Technical Government Departments, and 
soon. It can only be by good luck that any one 
of the members can arrive at a conclusion likely to 
be of value. Why it is that those engaged in doing 
the world’s work should have been excluded from 
this Commission passes our comprehension. Let 
it be supposed that it was held that the lawyers 
of England were badly taught, and that a Com- 
mission was sent to the United States to learn 
how law was taught there, and whether 
better or worse than in England. Is it not 
obvious that the Commission should be composed 
of lawyers, and not of clergymen or physicians, 
schoolmasters, or secretaries of Government 
Departments? If Mr. Mosely’s whole object 
is obtaining information as to the methods of 
instruction employed in America and nothing more, 
there is, of course, an end of the matter as far as 
we are concerned. But as the scheme has been 
put before the world, something much, very much, 
more than this is contemplated. What the Com- 
mission propose to do is not only to find out how 
schools and universities are managed in a competing 
country, but the effect and influence of the educa- 
tion imparted on the development of the trade of 
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the nation. We are told, indeed, that Mr. Mosely|on the banks of the Seine, and in this way she | efficiencies of many of the best known types of petro} 


has selected men who “ will hereafter be in a posi- 
tion, as members of municipal or educational bodies, 
to recommend to their fellow-citizens ideas which 
have struck them as worth noting, thus contributing 
to the realisation of what we so badly need—a well- 
organised, up-to-date system of national education 
that may enable English commerce to hold its own 
in the fierce industrial competition that has over- 
taken and threatens partly to overwhelm it.” We 
have not the smallest hesitation in maintaining that 
no inquiry with such an object can be satisfactory, 
complete, or even useful, unless it is assisted by 
men who, being themselves engaged in trade and 
carrying on “ fierce industrial competition,” are in a 
position to appraise at its proper value to them, and 
through them to Great Britain, what will be seen 
and heard and read in the course of the investiga- 
tion. We do not want only the criticisms of professor 
on professor or of schoolmaster on schoolmaster. 
We do want the opinion of the consumer about the 
work turned out for him by the education mill. No 
one will deplore more than we shall that Mr. Mosely’s 
generous and public-spirited scheme should suffer 
by just the want of this element. We earnestly 
hope that it is not too late to supply it. 


THE RUSSIAN NAVY. 

Ar the present moment the air is full of rumours 
of war. It is, in a way, disquieting to note the 
considerable strides lately made by the Russian 
fleet in the direction of efficiency. Be it ship 
design, gunnery, or marine engineering, in these, as 
in several other matters, Russia is now in a very 
different position from that which she occupied only 
a few years ago. Then Russia was so notoriously 
inefficient that she hardly counted seriously save 
with the uninformed public. The dread she 
inspired was at the most the dread of the unknown. 
The initiated knew that her fleet was useless, and 
governed their regard accordingly. To-day all this 
is changed. No doubt much remains to be learned, 
no doubt much of her efficiency may have slight 
depth; still, the change is in existence. Danger 
lies in the fact that it has come about without 
attracting any particular attention. 

To the excellence of modern Russian ship design 
we have already drawn notice. Really, of course, 
it is French and not Russian at all, and the actual 
credit lies with M. Lagane, of La Seyne. Sill, 
Russia bas the ships, and now they are being com- 
pleted for sea. Her own conceptions were crude ; 
she threw them over, and became the first nation 
to possess ships with guns disposed for modern 
battle ideas. Wedo not say that the Borodino is 
necessarily better than the Queen, but she is fully 
equal to her in all general details, while she has 
much larger ares of fire to all her secondary guns. 
The Borodino is, of course, a copy of the Tsare- 
vitch. Her twin turrets may embody disadvantages, 
but ammunition supply and freedom from “ inter- 
ference” are superior in this type to the same 
features in any other. Russian gunnery, again, 
was proverbially bad. Now it has reached a high 
level; in the practice squadron a level that scared 
German officers who witnessed it. No doubt the 
particular results were exceptional; still the fact 
remains that Russia can shoot. She has acquired 
this useful characteristic by using officers as “‘ Num- 
ber Ones” of guns’ crews—a useful idea in a fleet 
wherein the intelligence of the seaman-gunner is of 
a low order. It does not follow that imitation 
would assist us; the point is rather that Russia, 
realising her problem, set to work to solve it. But 
practically no notice has been taken of it in this 
country. We add up totals of Russian warships, 
but questions of their relative efficiency are alto- 
gether ignored. 

Still more important, however, is the Russian 
engine-room. The Russian engine-room had a bad 
reputation. The Russian engineer was to his 
engines much what, only a few years ago, the 
German sailor was to his ships. Since then 
we have seen Germany set herself the task of 
solving the naval problem, and she has succeeded 
to a very large extent indeed. Russia is in a fair 
way to succeed little less with her naval engi- 
neer department. An examination of how she has 
done it may be profitable to us. The modern 
Russian navy is essentially a Belleville navy. 
Isolated instances of other types exist, but the bulk 
of her new ships from the Sissoi Veliky onward 
are fitted with the Belleville boiler, the introduction 
of which into our service was marked by a series of 
breakdowns of one kind and another. Russia, on 
the other hand, went through the evolution without 
a single mishap, save the disaster in the Retvizan 
a year or two ago. Many of our early troubles 
were attributed to structural defects. Probably 
this was brought about by the engineers’ strike ; 


perhaps secured an initial advantage. The Russian 
engineers were sent to see their boilers constructed 
and to help to construct them with their own hands. 
Thus they were trained to grasp things in the 
surest possible way, to say nothing of the advan- 
tages of acquiring hints about things at the fountain 
head. Thus Russia secured engineer officers 
familiar as men could be with the instruments they 
were destined to use. Competent officers, how- 
ever, are by no means enough to ensure success. 
The most necessary factor to-day is the engine- 
room artificer, and plenty of him. The best officer 
in the world if handicapped here will fail. This we 
have lately discovered, and the importance of the 
engine-room artificer is now recognised. The 
Russian Admiralty would seem to have realised this, 
and every Russian warship now has a large supply 
of “mechanics,” as they are generally termed. 
These men appear to have special privileges in the 
way of leave, and—for Russia—excellent pay. They 
may be described as a ‘“‘ bounty-fed ” class, and thus 
the supply is kept up to the demand. 

With water-tube boilers stoking is a matter of 
the utmost importance. The coal has to be evenly 
spread; care has to be exercised in opening the 
furnace doors, and soon. Great care seems to be 
exercised in training stokers for these and kindred 
duties. Shovelling gravel is, of course, the usual 
first course for raw stokers, but with us—at any 
rate till quite recently—the rule has been to teach 
ordinary stoking for cylindrical boilers, and then 
for water-tube. The Russian method is reported 
to be the reverse of this. Finally, it would appear 
that considerable care is exercised in selecting the 
coal supplied, small knobs being in demand, and 
dust and large blocks viewed with ill-favour. The 
majority of Russian captains seem, from all we 
hear, to be very fully alive to the importance of the 
sort of coal supplied, and to see to the matter 
accordingly. Of course, also, Russia has con- 
— advantages in the use she makes of liquid 
uel. 

In none of these things is there any very great 
novelty ; precepts in this direction may be found 
in all navies. The point of importance is rather 
that Russia, realising what a good continuous 
speed must mean in the next war, has set herself 
to acquire the art, and has in great measure 
succeeded without her rivals being much the wiser. 





———-+0e ——__. ——_ 
RELIABILITY TRIALS OF MOTOR CARS. 


Tue trials of self-propelled vehicles which the Auto- 
mobile Club hold annually have been of great service to 
the motor car movement, and it would appear that the 
fifth series, which are fixed to take place from September 
18th to 26th inclusive, will be even more popular than 
those which have preceded them. Over 130 cars have 
been entered, and of this number more than a-half are of 
home manufacture. It is to be hoped that English 
builders will be able to demonstrate that the result of 
the Gordon Bennett race need not be taken to mean that 
our continental neighbours are ahead of us in motor car 
construction. Altogether the vehicles will be required to 
cover a distance of 1019 miles in eight days, starting and 
finishing each day’s operations at the Crystal Palace. 
We are pleased to note that the tendency of the pro- 
moters is to make the conditions more and more stringent, 
while the penalty for travelling at a higher speed than 
that allowed by law is disqualification. The only places 
where high speeds will be recognised are on the hills and 
special speed track. In awarding marks this year a 
number of factors which have been previously neglected 
is taken into consideration, for instance, absence of noise, 
vibration, dust raising, vapour and smoke. Marks will 
also be given for finish and appearance and for general 
cleanliness of the motor and gear; this latter is a most 
important point, as a motor which after standing some 
time leaves a pool of oil behind, will in a short time play 
havoc with the tires of the car. Greater prominence 
will also be given to fuel consumption, which is to be 
taken over the whole period of the trial. Up to the 
present this point has been rather overlooked in connec- 
tion with motor vehicles in this country, but its import- 
ance is increasing in proportion with the higher prices 
which are now being obtained for petrol. The competi- 
tion will be divided into two sections, one being for 
complete vehicles and the other for parts. There will be 
eight classes for complete vehicles according to price, 
and gold and silver medals will be awarded in each class. 
One of the most commendable features of the competi- 
tion will be the awarding of marks for accuracy of 
declared horse-power. Two hundred and fifty marks 
will be awarded to the car which is shown by actual 
performance on the hill to have given a horse-power 
equal to or most nearly equal to the horse-power at 
which it is described on the entry form. These marks 
will be arrived at by the following formula :— 

. 140 _, H.P. performance 
250 x (109 * ~ HLP. declared”) 
the H.P. performance being arrived at by the following 
formula :— 

(Laden weight of car in lb. x vertical rise of hill in feet) + 
(length of hill in feet x 401b. per ton laden weight) 
33,000 x time taken in ascending hill in minutes. 


It will be interesting to note the proportion of marks 
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cars were so low as to make it appear that the horse. 
powers at the wheels have only a very small relation to the 
power of the motors. On the other hand, some of the 
steam cars showed a margin of power over and above 
that at which the engines were declared. If the trials do 
nothing more than bring about amongst builders a greater 
regard for accuracy in regard to the advertised power of 
their cars, they will still have served an excellent pur. 
pose. We notice that among the marks to be awarded 
for other points 250 will be given for absence of noise 
250 for absence of vibration, 250 for absence of smoke. 
500 for absence of dust raising, and 125 for general 
cleanliness of the motor and gear, while, with a view to 
encourage the makers to put the best possible car on the 
market at the minimum price, seven marks will be 
awarded to vehicles for every £1 per cent. that the 
price on the entry form is below the maximum price 
in the class up to a maximum of 250 marks, 


THE COAL COMMISSION. 


Tae Royal Commission which is engaged in inquiring 
into our coal supplies has published an interim report. 
This report deals almost entirely with the evidence 
obtained on three points, namely, the maximum possible 
depth of working, the minimum thickness of workable 
seams, and the various methods of coal getting—the 
question of the prevention ‘of waste being kept in view, 
As can well be imagined, the amount of evidence is large 
and varied; much of it carries great weight by reason of 
the men who gave it. Taking the question of depth 
first, it was shown that at the Rams mine coal was 
worked at a depth of 580} fathoms—38483ft. In this 
mine the temperature at a depth of 1500ft. was 73:5 deg. 
Fah., while at the maximum depth the air had a tem- 
perature of 92°5 deg. Fah., and the rock temperature was 
100 deg. Fah. It is impossible, however, to say with any 
degree of certainty what the temperature at any given 
depth in any given place will be. Roughly speaking, it 
may be calculated that after a depth of some 60ft. or so 
there will be a rise in temperature of 1 deg. Fah. for every 
64ft. in depth. This, however, is only a very rough 
approximation, as cases have been known where there 
has been a variation of some 20 deg. Fah. above or below 
what might have been expected. In the evidence it was 
shown that men could do a good day's work—perhaps 
ten hours of it—at a temperature -of about 90 deg. I'ah. 
The absence or presence of moisture makes a great 
difference to comfort, it being considerably easier to work 
in adrythaninawetmine. It would certainly seem from 
the trend of the evidence that experts think that the 
question of depth will be determined more by the tem- 
perature encountered than by anything else, though, of 
course, there are numerous other considerations to be 
taken into account. In connection with the thickness of 
seams it is demonstrated that in a total output of 
225,170,163 tons throughout the country, only 38,901,125 
tons were obtained from seams of a yard or less in 
thickness. This represents aratioof 1to 6. Five-sixths 
of the coal is, therefore, taken from seams more than 3ft. 
in thickness. Seams of less than this undoubtedly exist, 
but they are passed over, those thicker being more 
easily worked and more remunerative. Whether or not 
the thin seams should be calculated on when estimating 
future supplies is a question which the evidence would 
seem to answer in the negative. A thin seam can only 
be remunerative under very favourable circumstances, 
such as proximity to the surface or to easily worked 
materials. The evidence as regards the use of machine 
cutters bears testimony to the small amount that these 
are employed. There is the old prejudice of the work- 
men in favour of the hand-worked pick—they dislike 
new things, and having to learn how to use them. More- 
over, the prejudice would by no means appear to be 
absent in case of the masters. Managers and owners 
alike hesitate to use something which is costly, and the 
performance of which may, it is thought, not come up 
to that which is promised of it. We have still to wait 
for the pronouncement of the Commission, but mean- 
while the present report is full of interest. 








THe Narizr Motor LavNcH.—We are asked to state that the 
hull of the motor launch Napier, which was illustrated and described 
in our last issue, was designed by Messrs Linton Hope and Co., of 
Adelphi House, Strand, and was built by Mr. Dansey under their 
supervision, 

Motor Cars ON THE GREAT WESTERN RaiLway.—The Great 
Western Railway Company has decided to establish road motor 
car services as feeders to the railway in country districts. These 
vehicles will furnish links with the railway between the stations 
and outlying villages, and small towns in different parts of the 
country needing improved travelling facilities. This evulution is 
the outcome of consideration given to schemes for running 
motor cars on the railway lines. Tramway undertakings having 
been promoted in various places, which have the effect of depleting 
the company’s revenue, particularly that portion of it derivable 
from short distance fares, the company carefully considered the 
best means of meeting this form of competition, and decided to 
establish on certain parts of their system, where it is possib'e to do 
so, @ motor car service. The first place selected for the commence- 
ment of the experiment is the line between Stonehouse and Chal- 
ford in the Stroud Valley, a distance of about seven miles. The 
cars will be capable of carrying fifty-two passengers, will be pro- 
pe'led by steam power, and stop at four intermediate stopping 
places—in addition to the ordinary stations at Stroud and Brims- 
combe—where provision will be made for passengers to gain access 
to the high road. The Board of Trade have approved the system 
of working. The cars are at the present moment under construc- 
tion, and it is hoped that the service will be commenced in the 
early autumn. In developing this idea of running motor cars upon 
the railways, it has been decided to try the farther experiment of 
running motor vehicles upon high s. The points selected will 
be those where, it is believed, traffic may be produced by the 
facilities which will be offered. It is the intention to run these 
cars at convenient times in connection with the company’s traias. 
Five motor vehicles have been ordered by the company. Two of 
these have already been delivered, and a service was commenced 
on Monday between Helston and the Lizard, in Cornwall. The 
other cars are under construction, and will be ready during the 








but, be that as it may, Russian boilers were built 
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PORTABLE AIR COMPRESSOR 


DAVEY, PAXMAN AND CO., LIMITED, COLCHESTER, ENGINEERS 








PURLABLE AIR COMFRESSING PLANT. 





Tue transmission of power by means of compressed air is so 
very convenient that it would be almost impossible now-a-days 
to find any boiler works or bridge builder’s yard in which full 
use is not made of pneumatic tools, for lessening the cost of 
erection. In such places, although the pneumatic tools are 
portable, and the pipes through which the air is conveyed to 
them are flexible, and can be led in any desired direction, the 
plant for compressing the air is fixed, and thus the area over 
which pneumatic tools can be used profitably is limited in 
extent. 

It is in order that the advantage of pneumatic work may 
be within the reach of all, no matter in what part of the 
world the work to be done is situated, that Davey, 
Paxman and Co., Limited, have devised the portable air 
compressing plant illustrated. The engravirg above is from 
a photograph of the fist plant of this type made by them, 
and an outline plan of the set is also produced to 
facilitate description, seeing that the engine and compressor 
are almost entirely hidden on the photograph by the air 
receiver. Roughly speaking, the plant consists of a 
portable steam engine, to which an air compressor is 
attached, and driven by the tail rod of the steam piston. The 
utmost simplicity has been aimed at, in view of the fact that 
the plant is for pioneer work, and no part of doubtful 
utility finds a place on engine or boiler. 

The air compressor consists simply of a block piston, with 
bronze rings, sliding in a cast iron cylinder. The covers of 
this cylinder, both back and front, carry the suction valves, 
which, in turn, are covered by a very fine wire gauze cap, 
visible on the engraving immediately above the boiler fire- 
box. The air delivery valves are situated above the cylinder. 
The cylinder is cast in one with its jacket, a rectangular 
cham box, through which cold water is circulated, entering 
the bottom and overflowing at the top down a pipe to the 
cooling tank. The circulation of water is kept up by a 
plung-r pump fixed, in a similar manner to a feed pump, to 
the boiler, and operated by an excentric on the crank shaft. 
The pump visible on the engraving is the feed pump, the 
circulating pump being in a similar position on the opposite 
side of the boiler. 

The engine has a single cylinder fitted with automatic 
expansion gear. It is self-contained on its own bed-plate of 
steel plate, which is carried on brackets bolted to the boiler 
shell. The stresses between steam cylinder and air com- 
pressor are transmitted direct from one to the other through 
this steel-plate framing on one side and a tie bar on the other 
ide. 

The particular plant under description has all moving parts 
cased in, as a protection against dust, by a light sheet steel 
casing. This casing has well-fitting inspection doors at all 








points requiring the periodical attention of the driver while | 


running, and the whole is easily removed when required for 
overhaul. 

On each side of the air compressor there is a large air 
receiver, carried on brackets. These receivers store the com- 
pressed air, and carry a number of valves, from which pipes 
may be led to the various tools or motors in use. 
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feed water is raised in temperature, with the usual good 
results due to feed heating. The whole plant is mounted on 
wrought iron travelling wheels, and the fore-carriage fitted 
with bullock pole and whippletree. 

The leading dimensions of this plant are as follows :— 
Stcam cylinder, 10in. diameter ; stroke of piston, 12in. ; air 
cylinder, 8in. diameter; stroke, 12in.; air receivers, 2ft. 
diameter by 7ft. 6in. long ; boiler heating surface, 149-5 square 
feet; boiler grate area, 7°85 square feet ; working pressure of 
boiler, 80 lb. per square inch ; speed of engine, 108 revolu- 
tions per minute; rated capacity, 60 cubic feet of free air 
per minute, delivered at 100 lb. per square inch pressure. 

It will benoticed that all dimensions are ample for the rated 
capacity, and we are informed that, as a matter of fact, the 
plant showed a capacity of 66 cubic feet of free air per 
minute, compressed to 110 lb. pressure, and has been worked 
at an output of 734 cubic feet per minute to this latter 
pressure. 








AUSTRALIAN PATENTS BILL. 


Tue Federal Patents Bill has passed its first reading in the 
Commonwealth Parliament. Several alterations are made to 
the existing Acts in the separate States. The principal points 
in the new Bill are given below. 

Application for Patents may be made by—(a) The actual 
inventor, or (b) his assignee or nominee; or (c) the actual 
inventor jointly with the assignee of a part interest in the 
invention ; or (d) the legal representative of a deceased actual 
inventor or of his assignee ; or (e) any person to whom the 
invention has been communicated by the actual inventor, his 
legal representative, or assignee—if the actual inventor, his 
legal representative, or assignee is not resident in the Common- 
wealth. 

A complete specification must be lodged within nine months 
after the date of the provisional application. On the examiner 
of patents lies the onus of proofas to whether an invention is 
already patented in the Commonwealth, or in any Australian 
State, or is already the subject of any prior application for a 
patent in the Commonwealth. 

Unless a complete specification is accepted within twelve 
months from the date of application, then, save in the case of 
an appeal having been lodged against the refusal to accept, the 
application shall lapse, 

The following grounds are the only ones on which 
opposition to grant of a patent may be made :—(a) That the 
applicant has obtained the invention from the person giving 
such notice, or from a person of whom he is the legal repre- 
sentative, or assignee, or nominee ; (b) that the invention has 
not been communicated to the applicant by the actual 
inventor, his legal representative or assignee—if the actual 
inventor, his legal representative, or assignee is not resident 
in the Commonwealth; (c) that the invention has been 
patented in the Commonwealth on an application of prior 
date, or has been patented in a State; (d) that the complete 
specification describes or claims an invention other than that 
described in the provisional specification, and that such other 
invention forms the subject of an application made by the 
opponent in the interval between the leaving of the pro- 
visional specification and the leaving of the complete speci- 
fication; (e) that the invention is not novel, or has been 
| already in the possession of the public, with the consent or 
| allowance of the inventor; (f) that the invention has been 
described in a book, or other printed publication, published 
in the Commonwealth before the date of the application, or 
is otherwise in the possession of the public. 

Where the complete specification contains two or more 
| claims in respect of the invention, the invalidity of any one 
| claim shall not affect the validity of any other claim, or the 
validity of the patent, so far as it relates to any valid claim. 
The term limited in every patent for the duration thereof shall 
be fourteen years from its date. 

A patent may be in the form in the schedule, and shall be 
granted for one invention only, but may contain more than 
one claim, but it shall not be competent for any person in an 
action, or other proceeding, to take objection to a patent on 
| the ground that it comprises more than one invention. 

The patentee of an invention may apply for a patent, to be 
| called an ‘‘additional patent,’’ in respect to any improvement 
on his invention. An additional patent may be granted to 
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PLAN OF PORTABLE AIR COMPRESSOR 


The boiler is furnished with an exceptionally large fire-box , 


for burning inferior fuel. It is fed by a plunger pump driven 
by an excentric on the crank shaft. The second hose, which 
| returns the surplus water from the feed pump back into the 
feed tank, leads down from a specially shaped nozzle, so 
formed that part of the exhaust steam from the engine is 
therein condensed and returned to the feed tank. Thus the 


the patentee for the unexpired term of the original patent. 
| The fee for an additional patent shall be half the fee for a 
atent. 

. Every patent shall be granted subject to the following 
conditions :—(a) That the patentee, or some other person 
authorised by him, shall within five years after the date 
thereof commence, and after such commencement con- 
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tinuously carry on in Australia the construction, manufac- 

ture, or working of the invention patented in such a manner 

that any person desiring to use it may obtain it, or the use 

of it at a reasonable price ; and (b) that the patentee shall 

not after four years from the date of the patent import the 
invention, or cause it to be imported into Australia. 

The fees covering the patents are fixed as follows :—- 

On tiling application for patent ..  .. 

On acceptance of complete specification 

For preparation of patent for sealing .. .. .. .. 

On the expiration of the seventh year of the period 

of the patent, less a discount of 3 per cent. per 

annum for any earlier payment en es 60 

On filing notice of opposition .. .. .. « «. 2 
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ENGINEER’S LEVEL. 


THE accompanying illustration represents a new form of 
engineer’s level which has recently been brought out by Messrs. 
W. F. Stanley and Co. It has several points which recom- 
mend it, especially where hard work is required. It possesses 
a large amount of rigidity by reason of the whole body being 
cast in one piece, including the centre pin. This latter is 
turned taper, and fits into a taper hole some 24in. deep, 
turned in a piece of metal which is cast solid with the three 
arms into which the screws of the three feet come. The 
rcrews are provided with balls at their lower extremities, 
which fit into slots in the three arms of the lower platform, 














STANLEYS LEVEL 


which is provided on its underside with a screwed hole for the 
attachment of a tripod stand. The front cap is slotted and 
provided with a scale for cross sights, and the telescope can 
be clamped in any position by a small lever, on turning which 
@ screw in a collar presses against the centre pin and prevents 
motion. Then, by means of a milled head small lateral 
movement may be obtained for fine adjustments. The whole 
instrument is well made, and great care has evidently been 
bestowed on its design and construction. 








DOCKYARD NOTES. 


Tue firing at the French battleship Suffren seems to have 
made a greater stir in this country than in France. Across 
the water they seem mostly to be busy pointing out the 
‘* might have been ”’ of it all. The trial is written down as 
** artificial,’ which to a great extent it certainly was. 





Ir is very doubtful whether such accounts as have appeared 
are worth more than the paper that they are printed on. It 
is in no way clear whether the ‘shell ’’ was « shell at all, or 
an armour-piercing shot. It broke up, and pieces flew about, 
but in view of the fact that the armour hit was doubly thick, 
something had to happen to the projectile. Probably the 
point of real importance will be whether the guns can be 
fired ‘‘ as usual ’’—and this we are never likely to learn. 





Iy connection with the experiment it is of interest to recall 
that back in the early days of warships we tried exactly the 
same thing, the Glatton—then a brand-new formidable fight- 
ing machine—being firedat by the Hotspur. Pictures of it all 
in very considerable detail are to be found in the Illustrated 
London News of the period. The trial was superior to the 
French one in every way, for the actual turret had to stand 
the shock. It was a good deal knocked about, and a lesson 
learned accordingly. 





Even this was not our earliest effort. An old turret ship, 
the Royal Sovereign—a converted three-decker—had her 
turret fired at in just the same way, only glancing shots were 
attempted as well. So France is not particularly original 
with the Suffren affair. 





A “‘comic’’ incident of the naval manveuvres is that the 
Good Hope chased a cruiser which she took to be the 
Spartiate. Having overhauled and commenced to ‘‘destroy”’ 
her, she found that instead of the protected Spartiate she was 
engaging the armoured Bacchante, which meant that instead 
of annihilating a weak opponent she was engaged with an 
enemy little inferior to herself in power. It is satisfactory to 
note that the Good Hope while in chase did 224 knots; what 
oe did has not been stated—nominally, she is a 
21-knotter. 





THE lost Chinese cruiser Huan Tai is a cruiser by courtesy 
rather than aught else. She is an old vessel, launched in 
1888, of 1300 tons, and carried two old 6in. Krupp and five 
4-7in.’s. Our Calliope is rather a fine warship beside her. The 
Huan Tai was condemned a year or so ago for conversion into 
a — The s.s. Empress of India has now saved China that 
trouble. 





Tue Spartiate, which recently made a record trip to China 
and back, is to be made into a training ship for instruction 
in Belleville boiler work. She is an indifferent enough vessel 
in her engine-room arrangements—sufficiently so to represent 
very adequately the average modern warsbip. The idea of 
the authorities appears to be that what she has done any 
other ship should be able to do, given the necessary training. 
The Spartiate is, in fine, to be made into a species of Whale 


highly commended. Whether a course in her is to be marked 
as a Whale Island course is we do not know; this, however, 
is a minor matter. The great point is that her chief, 
Engineer-Lieutenant Gaudin, is the champion Belleville 
engineer in our Navy, and so all who pass through the 
Spartiate will be fully equipped in the science of getting the 
maximum of power out of their boilers with the minimum 
of expenditure and effort. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible jor the opinions oy our 
correspondents.) 





ROYAL ENGINEERS AND PROMOTION. 


Sir,—As a large number of the members of our profession are 
connected with Volunteer Corps of Engineers, it may interest the 
readers of your valuable paper to know in what estimation scien- 
tific training is held by those responsible for the efficiency of 
our army. 

A return to Parliament, headed ‘‘Army Promotions,” made 
towards the end of June, and published last month, taken in con- 
junction with a question put to Mr. Brodrick in the House of 
Commons a few months earlier, and his reply, tend to make the 
matter clear. 

Question: ‘‘Whether he is aware that by the gradation 
list for January last, it appears that the senior major, 
captain, lieutenant, and second lieutenant Royal Engineers are 
passed over respectively by 100, 120, 700, and 1600 officers 
originally their juniors ; and whether, seeing that in a mixed force 
of different arms a Royal Engineer officer, who might be best 
fitted to command, would have to act under an officer with less 
service, it is proposed to take steps similar to those taken in the 
Indian army to deal with the state of affairs!” 

Reply: ‘‘Owing to the war and other causes, promotion has 
been greatly accelerated in other branches of the service ; but it 
must be borne in mind that these causes are abnormal, and 
reactionary effect may be expected. The matter will, however, be 
again considered when matters regarding promotion are in a more 
normal condition.” 

It is common knowledge that admission into the commissioned 
ranks of cavalry and infantry is obtained either by competition 
through Sandhurst, or by passing through the Militia and qualify- 
ing in certain subjects ; also that of those who enter through 
Sandhurst, it is, as a rule, candidates with the lower marks who 
receive commissions in the mounted service. 

For admission into the scientific corps, Artillery and Engineers, 
there is severe competition by means of the more difficult examina- 
tion for entrance into the Royal Military regres Woolwich, 
followed during the two years’ training -in the Academy by com- 
petition at each term examination, ultimately resulting in 
commissions in the Royal Engineers being given to thcse at the 
top of the final list, the remainder joining the Artillery—the 
proportion of Eagineer commissions being about one-fourth of the 
whole. The cadets thus selected are given a farther technical 
course at Chatham ranging up to two years in length. 

In each regiment or corps future promotion is, as a rule, by 
seniority on vacancies occurring, each officer, however, taking 
seniority in the army, in contradistinction to seniority in his 
regiment, according to the date on which he attained to the rank 
to which promoted. Thus a captain in the cavalry who may have 
obtained that rank at the end of six years’ service would be senior 
in the army to a captain in the infantry who, joining from 
Sandhurst at the same time, may have taken eight years to reach 
his standing. 

If all service was regimental, no serious harm would result from 

this supersession, but on active war service it happens not in- 
frequently that small bodies of troops of different arms have to act 
in concert, and then, unless a special commander has been 
appointed from headquarters, the officer who is senior in the army 
takes command over the heads, possibly, of some with far more 
experience ; this is the case also in service on courts martial and 
other garrison duty. Thus it comes about that training, ex- 
perience and special knowledge or aptitude go for nothing against 
army seniority. 
The significance of the following table, extracted from the 
return above mentioned, now becomes apparent. It is a return 
showing the average time taken from the date of first commission 
in attaining respectively the ranks of captain and of major of 
officers in the cavalry, Royal Artillery, Royal Engineers, and 
infantry, before the late war :— 


Captain. Major. 
yrs. months. yrs, months. 
1898 :— 
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This table shows that of all officers joining at the same time the 
army, seniority of cavalry comes first; of infantry, second ; of 
Artillery, third ; and of Engineers, fourth and last ; or exactly in 
the reverse order to what might naturally have been expected 
from length of service and from the results of the tests made at 
entrance into the army. 

It is well known that the quicker promotion in the cavalry is due 
to that arm being the happy hunting-ground of men either with 
titles or with a superfiuity of cash, who amuse themselves for 
a few years st soldiering and leave the service when they tire of it, 
and when those who want it can add a military title to their 
names, 

When the supersession of Engineer officers by others of inferior 
qualifications was in February last brought to Mr. Brodrick’s 
notice, his reply was as above stated, and it is disappointing to 


taking the action necessary to give brains a chance. Ali that is 
required would be to take action similar to that taken by the 


the rank of captain or major respectively. THE ENGINEER has so 


in its columns, 
the military engineer is an engineer and a soldier. 


status. 
Mr. Brodrick has made many promises of army reform, but, so 


quantity. Civit ENGINEER. 


August 19th. 





AUSTRALIAN PATENT BILL, 


Str,—An Australian Patents Bill was introduced into the Senate 
on June 26th, 1903, which, when it becomes law, will afford strik- 
ing evidence of the benefit of federation to inventors and manu- 
facturers, and investors in patents. 

We believe that the measure will be largely supported by those 
interested in inventions and patents, but there are several directions 
in which amendments will be proposed, and probably made, before 
the Bill becomes law. ‘The Bill is to a great extent upon 


consistently advocated the cause of engineers in the Navy, that the | will administer the Federal Patents De 
above regarding engineers in the army would not seem out of place | he will have the records and indices which are now kept at the 
As a naval engineer is an engineer and a sailor, so | State offices collated before the Act comes into operation. This 
As an | work of itself may occupy some twelve months, and uatil this is done 
engineer, all belonging to the profession should be jealous as to his | it is impossible for the examination of any Federal application to 
be made or the provisions of the Bill to be administered. 


————— 


inventors of Australia is that an invention when such Bill becomes 
law may be protected throughout the whole of the Commonwealth 
for fourteen years by one patent for each invention, and at greatly 
reduced cost. he initial fees proposed in the Bill amount to £8 
with a renewal fee at the expiration of the seventh year of £5, 59 
that for the whole currency of the patent the official fees will be only 
£13, which is a great deal less than the full cost of a British 
patent, its renewal fees being much heavier, viz., £95. 

There is introduced in the Bill, for the first time in Australian 
legislation, the granting of what are termed patents of addition 
under which an improvement cae any patented invention by the 
same patentee may be protected for the remainder of the term of 
the original patent upon Fe spans of one-half the original fees, 
This provision has prevailed for some years in Germany and other 
European countries, and it affords an advantage to the inventor. 
which he is fairly entitled to claim, and which will probably help 
in the development of inventive activity in employés and others, 

It is, of course, essential to the Bill that a central patent-office 
shall be established. Whether this will be in the Federal capital 
or in some other city temporarily until the Federal capital js 
adopted, is a matter which will be controlled by the course cf 
events, 

The Bill provides that until the State departments are taken 
over, under proclamation to be issued after the Act comes into 
force, every State shall continue to issue its own patents, as at 
present, and no proceedings affecting the passage of State-tiled 
cases will be taken by the Federal Department, except in the com. 
pletion of applications for provisional protection pending at the 
date when the State Department is taken over by the Federal 
authority. It is intended to have a clause proposed by which the 
State Patent offices will be authorised to receive applications and 
to immediately forward the same for filing to the Federal Oftics, 
This is to enable inventors in any State to have the most facile 
means of obtaining early protection of their inventions. It is also 
to be hoped—although there is no distinct provision made in the 
Bill—that it is part of the scheme of the Federal Government, 
when the Federal Act comes into operation, to have records of all 
applications transmitted as soon as published to each State Office, 
so that the local inventors and manufacturers will be able there to 
obtain the fullest information as to Federal patents obtained or 
applications filed. 

The Bill further ensures —as might be expected —that the 
patents obtained in the several States shall remain in force, with 
all the rights granted in them, for the particular State in which 
they have been granted. Itis presumed that actions in respect 
to these patents wi be taken, as at present, in the Court of the 
State by which the patent was issued, but this is not clearly 
expressed in the Bill. 

A system of examination in regard to each application to ascer- 
tain as to its having been prepared in accordance with the new 
patent law and regulations, and also as to the merits and novelty 
of each invention, is to be made in the Patents-office before the 
Australian patent can be granted, and the examiners have to report 
to the Commissioner of Patents, It is proposed that patents or 
publications more than one hundred years old shall not be held to 
anticipate an invention, but the recent British Act makes the 
period fifty years, and there does not seem to be any valid 
reason why the Australian examination should go back for the 
longer period. This point will probably be the subject of the 
amendment. 

Applications are to be advertised, and may be  aery upon 
practically every ground, including the want of novelty of the in- 
vention even by its description in a book. The Commissioner of 
Patents is given power to grant a patent, and in case there isa 
possible anticipation, to make a reference upon the patents, so as 
to direct attention of the public to the former publication, and the 
possible limitation thereby of the inventor’s rights. 

Another provision, quite new to British law, is that theinvention 
must be worked in Australia within five years from the date of the 
geen and that the importation of the patented article shall not 

allowed after the period of four years from date of grant. 
Every patent is to be granted subject to these express restrictions 
as to working and importation. ‘I'o ensure full use of the inven- 
tion, it isfurther provided by the Bill that any interested person 
may compel the patentee to grant a licenc2 to him, unless the 
patentee can show that the r ble requir ts of the public 
are not deemed to be satisfied if by the default of the patentee any 
existing industry, or the establishment of any new industry, is 
unfairly prejudiced, or the demand for the patented article is 
not reasonably met. 

The actions for infringement of Federal pete, it is provided, 
shall be taken in the Supreme Court of the State in which the 
Federal Patent-office is situated, and not in the particular State in 
which the infringement may have been committed. In this we 
seek an alteration, as, unless altered, the residents of every State 
are not fairly treated, the patentees in other than the ‘‘central” 
State being required to incur the expense of taking their actions, 
removing their witnesses, and attending the trial, at the Court of 
the ‘‘ favoured” State. 

It has been suggested, according to a press telegram from 
Melbourne, that a Commissioner should be imported from abread 
for the administration of the Federal Department. This we 
consider quite unnecessary, for not only are there capable men in 
Australia who could fill the position to the satisfaction of all con- 
cerned, but moreover, it would be obvious that any person imported 
will be conversant with the procedure of the country whence he 
comes, and may perhaps be inclined to view the necessities of our 
new procedure unsympathetically, and his views will probably be 
circumscribed. Further, the Commissioner to be appointed under 
the Act is to displace the six officials who have been capably filling 
their positions in the State Departments. 
The Bill also provides for the registration of patent attorneys 
on passing the prescribed examination and payment of fees, and 
imposes a penalty of £100 upon any person not registered describ- 
+ as a patent attorney. 

rovision is proposed whereby the Commonwealth may become 





find when it is proved to him by his own return that this super- | a party to the convention for the mutual protection of patents 
session is the normal state in the army, he still refrains from | which exists between nearly all the civilised countries of the 


world, 
The Bill provides that the Act shall commence on a day to be 


Secretary of State for India in 1901 in the case of the Indian | fixed by proclamation, but it has yet to pass through all its stages 
army, and alter the limiting period mentioned in Article 30 of the | in the Federal Senate and House of Representatives, and, in the 
Royal Warrant regulating promotions irrespective of vacancies | opiniou of competent persons, it is improbable that it will be 
from eleven and twenty years to nine and eighteen years (the | dealt with by the House of Representatives until next year, or 
periods now ruling in the Indian army) service for promotion to | come into operation before 1905. 


In reply to questions, the Right 
Hon. C. C. Kingston, P.C., Minister for Trade and Customs, who 
ment, has stated that 


The Bill does not touch the issue of design patents, with respect 


far, his performances have been singularly few, and from his want | to which we have advocated that protection shall be granted for a 
of action in this case, where action is so easy, it is evident that the | period of five years, for such new designs, applicable to configura- 
value of scientific training must by him be considered a negligible | tion and style of manufactures, as do not fairly come under the 
general heading of patents, this practice bei 
the United Kingdom and the United States of America. 


largely in vegue in 


Further, the Bill under review does not in any way deal with 


trade marks, which are left for a subsequent measure, and will 
involve other and distinct points of consideration. 


CHARLES V, COLLISON, 
A member of the firm of Collison and Co, 
Eagle Chambers, Adelaide. 





EMPLOYERS AND EMPLOYED IN ENGINEERING.— 
A PROPOSAL. 


Sir,—In a striking e in his ‘ Political Economy” Mill 








Island for naval engineers—a departure that cannot be too 





existing British law, and the most important feature to the! tells us: ‘‘ Whatever mankind produce must be produced in the 
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SET 

under the conditions imposed by the constitution of 
mee things and by the inherent properties of their own bodily 
er mental structure. Whether they like it or not their produc- 
aoe will be limited by the amount o their previous accumulation, 
and that being given, it will be proportional to their energy, their 
ill, the perfection of their machinery, and their judicious use of 
the *advantages of combined labour. a's) ite e opinions or 
wishes which may exist on these different matters do not control 


the things themselves . . . there are ultimate laws which 
we did not make which we cannot alter and to which we can only 
conform.” 


e world of mechanical engineering the truth of this passage 
ae . be generally acknowledged. But Mill further informs us 
that with regard to the distribution of the produce the passage 
does not hold, because it is an affair of human institution solely. 
Hence it is, I suppose, that the advan es of combined labour are 
not so apparent in distribution as in production ; as Rousseau puts 
it—‘‘it is in the nature of man to endure patiently the necessity 
ot things, but not the will of another.” ere is, therefore, on 
the one hand, in mechanical engineering, an employers’ federation, 
and various bodies of trade unions amongst the employed on the 
other, which, instead of combining, are mutually antagonistic. 
We may say that employers and employed in o_o! are 
combined in producing, but divided when they come to distri- 

on. 
* this division inevitable, or is it to the advantage of either 
employers or employed? According to the clever author of 
“Strikes and Lock-outs,” in the new edition of the ‘Encyclopedia 
Britannica,” it seems to be inevitable, for he says :—‘‘ Unless we 
are prepared for a scheme of compulsory regulation of industry by 
tho State, strikes and lock-outs must be accepted as necessary 
evils ;” and strikes and lock-outs, as we know, are virtually caused 
by differences of opinion regarding distribution. And State 

ulation, 
dificulty, as during a long period in this country, and while 
industries as we know them were non-existent or in a rudimentary 
condition, the State attempted to — industry, but could not 
prevent str kes and lock-outs. ith regard to this inevitable 


», however, it is to be noted that there are perhaps a | 
— i % | these others by THE ENGINEER. 


number of people whose interest it is to nepetoet this division, 
and in any case there is no doubt about it being detrimental to 
the interests both of employers and employed. 
there is a certain amount of produce to be distributed at a 
given moment, it is not to the advantage of either that other 
persons who cannot be sup to have contributed in any way 
to this production should share in the distribution, That this 
takes place is too painfally evident to those of us who know 
something of what is happening in the world of mechanical 
engineering to-day. While it was flourishing, in a state of 
robust health, the business was able to endure the parasitic 


if we are to be guided by history, would not get over the | 
| desire one todo. I prefer the old-fashioned rules of courtesy, 
“oc , 


| contravened by : 





| explained to be my own belief. 


If, for example, | 


spoliation without sensible diminution of energy ; but to-day the | 
business is not in a state of robust health, and the parasites | 


show no signs of dimivishing, but are rather on the increase, 
lo these circumstances it seems to me possible, even quite feasible, 


to be carried on with the greatest efficiency, but not if there 
is enmity. 

But the difficulty concerning unionist and non-unionist would, I 
fancy, gradually disappear if such rapprochement as is suggested 
could be brought about. A. TURNER. 





THE ROSEBERY EDUCATION SCHEME. 


Sir,—In your issue of July 3lst Mr. Mason asks me ‘‘ why 
Germany, notwithstanding technical education, is compelled to use 
tection and bounties to enable her manufacturers to live.” I 
had, in my first letter, desired to steer clear of controversial 
politics, and, therefore, did not state fully what, in my belief, is 
the cause of German skilled work being id at lower rates than 
are paid here. In reply to Mr. Mason’s question, however, I may 
say, first, that I have frequently expressed my opinion that the 
German technical education is not of the best conceivable kind, 
and, secondly, that Germany has attained some measure of indus- 
trial success, in spite of the hindrance and load of Protection, 
simply in virtue of her general and technical education, fault; 
though this be in some respects. The Protection has made a small 
number of German capitalist manufacturers very wealthy, and has, 
in a corresponding degree, left the labourers, artisans, and ried 
professionals poorly paid for their work. In all countries Protec- 
tion is the means of keeping the mass of the people, say 30 per cent., 
poorer than they ought naturally to be, while a few people are 
made, say, 300 per cent. richer than they would be without Pro- 
tection. Perhaps under special conditions capable of improve- 
ment by the application of strong stimuli, this process may be a 
wholesome and beneficial one. 

In your issue of 7th inst. your correspondent ‘‘N.” pro 
entirely novel criteria of courtesy and of good bree x) 2 which, 
apparently, have been infringed by my not auswering all bis ques- 
It is not usual to take notice of what anonymous writers 





tions. 


in his unhesitating statement that I had 
declared the opposite of what I, with unmistakeable clearness, 
As to his questions, they have 
been answered scores of times by myself and by others, among 
Ropert H. SMITH. 
Parliament Mansions, Westminster, S.W., 

August 12th, 





DESIGN FOR A BRIDGE, WITH ITS APPROACHES. 


S1r,—I send you a design for a bridge over a river, 750ft. wide, 
having embanked roadways on each side, over which the bridge 


| also passes, and from which access is obtained to the bridge by 
| curved approaches. 


The spans are of steel, jointed at the centres, with provision for 
expansion and contraction, and supported on granite piers, to 
which they are fixed by bolts, reaching from the bottom of the 
concrete foundations, 

Each half of the bridge might be put together by the river side 













“Tar Excuuser” 


foremployersand employed in engineering toarrive ata better under- 
standing than existsat present. Statistics are not readily available, 
but it is, I imagine, an approximation to the truth if we say there 
are something like a million persons in this country engaged in 
mechanical engineering. The majority of employers, I suppose, 
are members of the Employers’ Federation, and perhaps a quarter 
of a million workers are members of the various trade unions, | 
between a quarter and one third of the workmen engaged. I do 
not pretend to estimate the number of useless or mischievous | 
persons who make a living out of the business, and for whom the | 
employers are directly responsible, though I believe it is very 
large, but it is not difficult to arrive at some method of finding out 
the number of similar persons for whom the workmen are directly | 
responsible, and whose power for mischief could at least be greatly 
diminished if employers and employed arrived at a better under- 
standing. 

I would venture to s 


est that the Employers’ Federation and 
the various trade unions begin to combine with the ultimate object | 
of merging into one another. Without pretending to say precisely | 
in what manner this might be done, it may be pointed out that in 
many cases they exercise the same functions now, and the work of 
the one overlaps that of the other. I mean in the matter of | 
providing against sickness. In many works there is a sick club | 
under the joint management of employers and employed, while at | 
the same time the trade unionists have their own in connection | 
with the union, The Employers’ Federation, it seems to me, could 
easily assume the control of these at present isolated sick benefit 
clubs and combine them into one, so that any man, unionist or 
non-unionist, could remain a member of it, no matter what part of 
the country he removed to. 

The other important function of the trade union, the out-of-work 
benefit, is undoubtedly one that presents many difficulties in the | 
way of mutual understanding between employers and employed. | 
It may, however, be pointed out that it is not to the advantage of | 
either the employers as a y or to unionists or non-unionist | 
workmen in employment, that workmen remain idle if employ- | 
ment is waiting for them... Those who are acquainted with the 
inner working of the trade unions are well aware that this obtains 
now to a large extent. 
between employers and employed this evil could be greatly 
remedied, because ih that case th 


e Employers’ Federation and the 


A Bridge crossing a Tidal River 
with Roadway on each Bank,Landing 
Stairs & Ornamental spaces. 


| opinion. 






The width between the parapets is 


and floated into position. 
85ft., with 15ft. side paths and a 5ft. or 6ft. ceutre path, on which 
are placed the lamps, 60ft. high, each consisting of a standard 
with ornamented base, and at the top spreading out somewhat to 
| carry a circle of five or more lamps, arranged so that they can be 


lowered for replenishing. The centre pathway and the lamp 

standards should be made removable, in case the whole width of 

the bridge be required for processions. J. A, KING, 
Richmond, August 10th. 





CYLINDER OILS AND CYLINDER LUBRICATION. 


Sir,—As an £3 reatly interested in the above subject, I 
should be glad if Mr. Wells will kindly add still further to the 
excellent contribution he has given to your readers through the 


| exhaustive series of tests which he has made. 


Will Mr. Wells please say what effect the vapourising 
temperature of the oil has upon the lubrication of a steam 
cylinder? If, for example, stoam at 160 lb. pressure enters the 
cylinder which is lubricated by an oil having a lower vapourising 
temperature than the heat of the steam, will its efficiency in 
reducing friction be decreased on that account ? 

Again, are the terms “ vapourising temperature ” and “ surface 
or film tension” synonymous? I ask this question because Mr. F 
W. Richardson, the city analyst, Bradford, in connection with a 


| lecture recently given before the Textile Society, says of cylinder 


oils:—‘* That film or surface tension is a feature of great 
importance in consideringsthe properties of a lubricant ; thus one 
oil might be less viscous than another, while yet its film tension 
might be greater, and on this account the oil would prove to be 
far superior as a lubricant to the one with the larger viscosity. 

I have no doubt but that there are many who would be Sosnty 
interested in any further amplification of this important subject. 

Halifax, August 5th, H, Bryns. 





SMOKE PREVENTION. 
Sir,—Referring to the remark on page 165 that there is no royal 


If there was mutual understanding | road to smoke prevention, may I be permitted to express a contrary 


With externally fired boilers it is perfectly easy to burn 
the most bituminous coals with economy and perfection simply by 


trade union would both see it was to their benefit to reduce the | following the royal road of air admixture and conservation of 


strain on those actively eng’ 
of choosing between the unionist and non-unionist, and it may 
seem to the advantage of the employer to pit them against one 


ed. Thereis, of course, the difficulty temperature. It isless easy with internally fired boilers, especially 
| when cold cross water pipes are fitted. All efforts, with few 


tions, to prevent smoke omit all consideration of the chief 








another in accordance with the ancient maxim divide e impera. 
In the workshop, however, it is not to the interest of the employer 


essential of temperature. This is vital. If temperature be kept 
up, as it easily can be, and furnaces of Ahi es correct form be 


that they are at enmity; there may be emulation without dis- | employed, there is no difficulty in burning bituminous coal. Such 
turbing the interdependence that is necessary if the work is | coal will, of course, produce smoke if the furnace is kept in a chilled 





state by ordinary water-cooled boundaries, but the question of com- 
bustion is really simple and not in any sense a question of patented 
liances, e perfection of combustion due to air ialiee 
and temperature is proved in actual practice, and not merely an 
expression of opinion. W. H. Book, 
, Queen Anne’s Gate, Westminster, 8. W., 
August 17th. 





S1r,—In the “‘ Answers to Correspondents” column in your issue 
of August 14th there appeared a reply to an inquiry marked 
“H. D. R., Dublin,” and our attention has been called, by one of 
our licencees, to the statement there made regarding the practical 
utility of a nitrate of soda spray for the prevention of smoke. 

principle of our process is sound, viz., the provision of 
oxygen in the furnace by a cheap and simple method, so that the 
combustible gases may be the more readily consumed, and we can 
assure you that the nitrate of soda spray is a really effective 
method of dealing with the smoke nuisance. You will, perhaps, 
remember that at the meeting of the British Association in Belfast 
last year, Mr. J. S. Raworth read a paper on the ‘“‘ Prevention of 
Smoke,” in which he described the process, as applied to the boilers 
of the Kidderminster Electric Traction Works, and gave the results 
of a series of comparative tests carried out by Mr. H. Wall 
Wilkinson there. These tests showed that the chemical spray 
effected some 14 out of the 22 per cent. of economy obtained, and 
practically removed the last vestige of smoke. We could refer 
you to many more cases of asimilar character. Weare particularly 
desirous of preventing the spread of all er i 
regarding the utility of a nitrate of soda spray, as applied by the 
Wilson process, for the elimination of smoke and economy of fuel ; 
and we should be glad if you would, in fairness to us, give us an 
opportunity, by the publication ot this letter in your next issue, 
of correcting the statements already referred to, so that 
‘*H. D. R.,” and others who have read the reply to his query, 
may have their minds disabused of the impression that a nitrate of 
soda spray is of no practical use for smoke prevention. 

For the Wilson Smokeless Process, Limited, 
August 18th, A. G, HILtoy, Secretary. 








LOCOMOTIVE ENGINE GRATES. 


S1r,—I read with considerable interest your leading article on 
‘*Locomotive Engine Grates.” It appears to me that, in view of the 
fact that the daily routine work of the majority of locomotives is 
So under many and variable conditions, an economy might 

effected by introducing a design of grate the openings in which 
should be capable of adjustment to suit prevailing circumstances. 
When an engine is working within sight of the limitations of its 
power, the speed high, the loads heavy, and the grades severe, a 
big grate is undoubtedly an advantage, but when perhaps half an 
hour later a coach or two has been slipped, maybe, and with an 
hour’s run ahead over an easier road, the same amount of opening 
is not only unnecessary, in my opinion, but positively wasteful. 
Mr. M. N. Forney, an American locomotive engineer of some 
prominence, did work out a design for a variable grate in 1900, I 
am informed, t> meet the conditions referred to, but I have never 
heard whether the device was put to any practical use, and if so 
what the results were. CHARLES S, Lake. 

London, E.C., August 15th. 





STEAM MOTOR CARS, 


Sir,—The petrol car has never seemed to me to be otherwise 
than arich man’s toy, which must yield eventually to the more 
reliable qualities of the steam vehicle. To my mind, indeed, the 
work of motor car makers has been for the most part in the wrong 
direction by the sacrifice of carrying capacity to speed, much as if 
a builder of steam yachts or launches were to design his ships on 
the lines of a destroyer. A sensible builder is, of course, content 
with a moderate speed, and makes his cabin and deck accommoda- 
tion as great and as comfortable as _— If we applied his 
principles to a land vehicle, we should probably plan something of 
the same sort, adapted to the new conditions, say a long body 
supported on two largish wheels “amidships,” driven by engines 
placed over or near them, and a pair of wheels at each end for 
steering purposes, This would give ample room at either end for 
passengers or luggage, and the car could be run in either direction, 
so as to avoid the necessity of turni Each driving wheel might 
be actuated by a separate engine and boiler, to guard against the 
danger of a breakdown. With large driving wheels the necessity 
for costly pneumatic tires would be very much lessened, 

London Institution, E.C., ALFRED J, ALLEN. 

August 17th. 





MOTOR CAR SPEEDS. 


Str, —It seems to mg that Mr. Whiting’s suggestion is a good 
one, viz., that every motor car should carry a registering instru- 
ment which would automatically register any breach of the legal 
speed limit. In the interests of simplicity, however, I would 
suggest that the sole duty of the instrument be to note the bare 
fact of the offence, without any note of time or place, and for this 
purpose I fancy a small circular dial, similar to a pressure gauge, 
attached to the centre of one of the wheels, would be quite efficient. 
A dial face of metallic or other paper, with two pencil points—to 
ensure that the registering be the result of centrifugal force, and 
not road bumps—the paper arranged to shift slightly after every 
register, to make room for a fresh one ; the whole open to inspec- 
tion by any constable through the glass cover, and locked or sealed 
officially, would do away with all sifting of evidence, and give a 
cheap and accurate witness of the ber of off if any— 
since the disc was officially put in. Cuas. B. Boog Watson, 

Dundee-street, Edinburgh, August 17th. 








MECHANICAL REFRIGERATION. 


Sin,—With reference to a kindly review of this book, may I 
draw your attention to what must, I think, be a misprint in the 
text. Your reviewer says, ‘‘It would seem that the CO, and 
compressed air machines are not regarded by Mr. Williams with 
nearly as much favour as anhydrous ammonia machines ; indeed, 
he tells us as much.” I think that CO, was probably meant to be 
80,, as, if properly designed and made, I regard the CO, machine 
as a very efficient refrigerating appliance, and on page 114 I have 
said so. I have not dealt with SO., compressed air, or ammonia 
absorption machines because, though admirable for certain 
purposes and in certain conditions, they are not so numerous or 
important as the two other kinds, and space has to be considered. 
shall be much obliged if you will kindly allow me to point this 

out, Hav WILLIAMS, 

60, Queen Victoria-street, E.C., 

August 19th, 

[Mr. Williams is quite correct. By a typographical error, CO, 

was given in place of SO,.—Eb. THE E. }. 








LigsuTenant-CotoneL W. H. WEttstEep, the umpire 
upon the claim recently heard at Westminster of Lord Masham 
against the Leeds Corporation, recently issued his award. The 
arbitration had reference to the compulsory acquisition of 395 
acres of freehold land belonging to Lord Masham for the pur- 
poses of the Leeds new waterworks. The claim was for £196,000, 
including consequential damage during the construction of the 
works, &c. The valuations of the expert witnesses called by the 
corporation amounted to £27,000. The umpire has fixed the 
amount of purchase at £46,489, 
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SPECIAL GAUGE TESTER. 


WE illustrate a gauge tester of special design recently made 
for one of the Japanese Government Departments by W. H. 
Bailey and Co., Limited, Albion Works, Salford, Manchester. 
This instrument is intended for testing pressure gauges to 
2000 Ib. per square inch, and also vacuum gauges. The method 
of testing pressure gauges is somewhat novel. There are 
two rams, and only eleven weights are required for pressures 
from 10 1b. to 2000 lb. As the mere weight of the ram and 
slings for the higher pressures did not admit of its being used 
for lower pressures it was considered advisable to have an 
auxiliary ram for pressures below 1201b. per square inch. 
The low-pressure ram is seen on the right-hand side of the 
illustration, and by closing the valve when the pressure 
exceeds 120 lb. the major ram is put into communication 
with the pump. The rams are Ath of a square inch in area, 
and they are made of a very tough bronze. The crosshead 
of the major ram rests on ball bearings, and when the ram is 
floating, supported by the pressure of 2000 lb. per square 
inch, the small hand-wheel can be turned round easily by 
hand, so little is the friction. This has been found in practice 
of considerable value in obtaining very sensitive results, as 
each of the weights of the dead-weight tester has been 
verified by standard open column mercurial gauges, and it 
has been found that the plungers have less friction than the 
mercury in the tube by some seconds of time. Attached to 





questions relating to municipal trading. If their drastic 
recommendations upon the subject are adopted by the 
Government, the ratepayers of each district, and the general 
public, will have admirable opportunities of obtaining a real 
insight into the methods of the municipal trader. No longer 
will tramway and electric lighting accounts be presented in 
such a form as to give the false impression that large sums 
have been written off against the rates, to the eternal benefit 
of the district. The figures written off for depreciation, and 
the obsolescence of generating plant and rolling stock will be 
subjected to the closescrutiny of a competent and independent 
auditor. If the allowances made in respect of these items are 
not satisfactory to him, he may express his views upon the 
matter in a report which will be printed and sold to the rate- 
payers at a reasonable cost. The effect of the recommenda- 
tions of the Committee is shortly as follows:—They are 
unable to prescribe a standard form of keeping accounts for 
all municipal or other local authorities, having regard to the 
varying conditions existing in different districts. They 
recommend, however, that the Local Government Departments 
should invite the Institute of Chartered Accountants, the 
Incorporated Society of Accountants and Auditors, the 
Institute of Municipal Treasurers and Accountants of England 
and Wales, and the Society of Accountants in Edinburgh, 
and the Scottish Institute of Accountants,’ Glasgow, to 
confer and report upon the matter. With regard to the 
question of audit, they recommend that a uniform system 
should be applied to all the major local authorities, viz., the 
councils of counties, cities, 
towns, burghs, and of urban 
districts. They further re- 





commend that :— 
(a) The existing systems 

of audit applicable to cor- 
porations, county councils, 
and urban district councils 
in England and Wales be 
abolished. 
(6) Auditors, being mem- 
bers of the Institute of 
Chartered Accountants or 
of the Incorporated Society 
of Accountants and Audi 
tors, should be appointed 
by the three classes of loca] 
authorities just mentioned. 
(c) In every case the ap- 
pointment should be subject 
to the approval of the Local 
Government Board, after 
hearing any objections 
made by ratepayers, and 
the auditor, who should 
hold office for a term not 
exceeding five years, should 
be eligible for reappoint- 
ment and should not be 
dismissed by the local 
authority without the sanc- 
tion of the Board. 
(d) In the event of any 
disagreement between the 
local authority and the 
auditor as to his remunera- 
tion, the Local Government 
Board should have power 
to determine the matter. 
(e) The Scotch practice 
of appointing auditors from 
a distance in preference to 
local men to audit the 
accounts of small burghs 
should in similar cases be 
adopted in England. 
These recommendations, 
if adopted, will secure the 
appointment of an entirely 
impartial and independent 
auditor. The fact that the 
Committee find it necessary 
to make such recommenda- 
tions clearly shows that 


——_—_— 


improvements,’’ or as expenditure upon the re 


maintenance of highways. All this can be put right ee 


under the scrutiny of an independent auditor. in fotare 
By pace 18 the Committee recommend that « Audito 
should be required to express an opinion upon the necessity 


of reserve funds, of amounts set aside to meet depreciati 
and obsolescence of plant in addition to the statutory sinking 
funds, and of the adequacy of such amounts.”’ i, "8 
It is also suggested that the auditor should be required t, 
present a report to the local authority, containing observa, 
tions upon any matters as to which he has not been satisfied, 
and that the local authority should be compelled to forward 
to the Local Government Board both the detailed accounts 
and the report which the auditor has made upon them 
Further, if the local authority declines to adopt the auditor's 
recommendations, it should be his duty to make an inde. 
pendent report to that effect to the Local Gove 
Board. 
In justification for these recommendations the Committee 
say :— 
‘With a continuous, vigilant, and thoroughly cfticient 
system of inspection and audit, the surest guarantee to the 
ratepayers against extravagance is to be found in the deterrent 
effect of public exposure, in addition to existing legal reme. 
dies,’’ and they conclude, as we have already pointed out, by 
expressing the hope that their labours may be continued in 
another session of Parliament. 
The report of a committee does not usually result in legis. 
lation for a considerable time. We trust, however, that, in 
the public interest the admirable recommendations of this 
Committee may form the subject of legislation in the next 
session of Parliament. 
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ELECTRIC HACK SAW. 





THE power hack saw has earned a great popularity. From 
modest beginnings it has risen to a position of importance, 
The last development is providing it with an electric motor 
‘all to its own.'’ Such a machine, made by Edward J, 
Herbert, Limited, of Cornbrook Park Works, Manchester, is 
illustrated below. The saw is of the ordinary excentric type 
made by this firm, the only difference being that a small 
motor is supported beneath the bed, and drives the main 
shaft bya chain. The machine is of the No. 2 size, capable of 
dealing with girders up to 12in. by 8in. The motor is fully 
enclosed. It runs at 600 revolutions per minute, developing 





ELECTRIC HACK SAW 











cases were brought to their 
notice in the course of the 
inquiry in which local 
authorities were open to 
the suggestion that they 
had burked independent 
criticism of their accounts. 








PRESSURE AND VACUUM GAUGE TESTER 


the lower crosshead is a rod supporting the weights, and this 
rod is swung, hammock fashion, or in a pendulous manner, 
by means of a ball bearing. Both rams are accurately 
ground in their cylinders and work purposely with very small 
leakage up to the highest pressures, to obtain correct results, 
and they make a perfect piston float ina hydrostatic weighing 
machine more sensitive than either a dial or mercurial 
column gauge. With the eleven weights mentioned tests can 
be made by steps of 10 lb. to 2000 lb. per square inch. The 
testing of vacuum gauges is carried out by means of the air 
pump and mercurial column. This tester can be used for 
other purposes besides the testing of gauges. The small 
dials on each side of the mercurial gauge contain the instruc- 
tions for working and care of the machine. For technical 
schools, iron and steel works, locomotive shops, and other 
works it is a very useful and compact instrument. 








LOCAL AUDIT. 





THE Joint Committee on Municipal Trading are to be con- 
gratulated upon the early termination of their labours. They 
adopted what appears to us to have been, in the circum- 
stances, an extremely wise course. Instead of attempting to 
deal with the whole of the great subject submitted to them, 
they selected one branch and dealt with that alone, and con- 
clude their report upon it by saying that “it would be 
advisable to continue investigation into other branches of the 
subject cf municipal trading in a future session of Parlia- 
ment.”’ 

In giving the question of Local Audit the first place, they 
have also given prominence to one of the most important 





“necessary for road widenings has not been debited to capital 


More important still is 
the suggestion made by the 
Committee—in paragraph 
17 of their report—that it 
should be made clear by statute or regulation that the duties 
of those entrusted with the audit of local accounts are not 
confined to mere certification of figures. They accordingly 
recommend that :— 

(a) The auditor should have the right of access to all 
such papers, books, accounts, vouchers, sanctions for loans, 
and so forth, as are necessary for his examination and 
certificate. 

(5) He should be entitled to require from officers of the 
authority such information and explanation as may be 
necessary for the performance of his duties. 

(c) He should certify— 

(t.) That he has found the accounts in order, or otherwise, 
as the case may be ; 

(ii.) That separate accounts of all trading undertakings 
have been kept, and that every charge which each ought to 
bear has been duly debited ; 

(iii.) That in his opinion the accounts issued present a true 
and correct view of the transactions and results of trading 
(if any) for the period under investigation ; 

(iv.) That due provision has been made out of revenue for 
the repayment of loans, that all items of receipts and 
expenditure and all known liabilities have been brought into 
account, and that the value of all assets has in all cases 
been fairly stated. 

Under paragraph (ii.) the auditor will be able to express 
his opinion as to whether the expenditure side of the account 
in respect of any particular undertaking has been accurately 
or sufficiently. stated. For instance, in tramway accounts, 
which ‘show a large balance to be written off against the 
rates,’’ cases have occurred in which the expenditure 


4 horse-power. The chain wheels have a ratio of 6 tol. Thus 
the speed of the machine is 100 revolutions per minute, giving 
a cutting speed which is only rendered possible by a copious 
supply of soapy water pumped up by a little centrifugal in the 
base. The inclination of the saw is slightly altered after 
every twenty revolutions, and the length of the cut is thereby 
reduced, Being entirely self-contained and provided with an 
eye bolt, this little machine is quite portable, and is likely to 
be found especially useful in bridge and shipbuilding yards. 








THE TRAINING OF ENGINEERS.—In presenting medals and cerltifi- 
cates to successful students of the Heriot-Watt Technical College, 
Edinburgh, recently, Prof. T. Hudson Beare, of Edinburgh 
University, said that the subject of the best training for young 
men in the profession of engineering had been agitating the public 
as well as the profession for twelve or eighteen months past. 
Modern training had gone on certain lines for the last ten or 
twelve years—the colleges had taught the theory of engineering, 
and the students thereafter had gone into the workshops and 
served their time as pupils or apprentices. The difference between 
them and their cousins in America amounted to this—the latter 
had gone in for a more systematic training of the hand as well as 
the head. As the result of a deputation to America last year 
several firms in London had adopted what had been termed the 
‘* sandwich” system, in which the pupils attended classes at the 
college during the winter session and then spent the summer 
session inthe workshop. There was, no doubt, much to be said in 
favour of this system. It was not new, but had been at work for 
a good many years in Glasgow and Edinburgh. But, after all, 
lads fresh from school, even with six months’ instruction in 
theory, were not much use in a workshop. He thought, therefore, 
that the principle adopted at that college, of first a summer 
course and practical work at the end of the winter session, had a 
good deal in its favour. At the end of the second winter session 
the pupils went into the regular workshop, when without doubt 
they would be much better fitted than if they went to their trade 
at the end of their first winter session, Professor Laurie, in 
returning thanks to Professor Beare, said they had been arranging 
so that the students from the college should start their appren- 
ticeship at the end of their second year. They had arranged with 
six firms to take their apprentices, and he had no doubt that in 
the course of a year or two all the firms in Edinburgh would adopt 
the system. In closing, he mentioned casually that everything in 
the room, models and machinery, had been made and erected 





account, but has been entered under the head of ‘‘ public 


by the students, 
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MALLEABLE CAST IRON.* 





WHATEVER may be in selenite pa nae gm of ouehable casting 

commercial purposes it is one made of iron of special composi- 

> pa rendered malleable by subsequent annealing. The com- 

sition of the hard casting lies between well defined limits, and 

it is affected by so many conditions that the successful production 

of this class of work is one of the most difficult branches of the 
jron industry. roa 

While nominally the composition of a good malleable casting 
js but little different from that of acar wheel or a roll, yet the fact 
that it can be twisted, bentand hammered out hot or cold and has 
double the tensile strength of these products, shows that the con- 
stitution of the castings is quite different. This difference in the 
constitution may be traced to the condition cf the carbon in each. 

In the ordinary grey casting we may have some 3 to 34 per cent. 
graphite present. In the malleable casting we have the same 
amount, weighed as graphite in the analysis, but radically different 
in its characteristics. This form of carbon, due to the annealing 
process, bas been called temper-carbon by Prof. Ledebur, who first 
described it in connection with the malleable (Ger. ‘‘ temper”) pro- 
cess. | will mention one of the peculiarities of this form of cotinn 
If a malleable casting which on tracture shows the fine black velvet 
surface is heated up very high and then plunged, all this amor- 
phous carbon is dissolved, and the fracture shows the grain of a 
good tool steel. The same is often seen when a piece is hammered 
cold, and more especially when a casting that has become warped is 
heated up and straightened. The grain in the latter instances will 
not be as good as in the first one, but it shows that to straighten a 
malleable casting no heat, and preferable pressure only should be 
applied. This characteristic of the carbon is often used to palm 
off malleable castings as steel ones, much to the disgust of the 
user and the producer of bond fide ‘‘ malleable.” 

Of the properties of the malleable casting, it may be said in 
general that the tensile strength should run between 42,000 lb. and 
47,000 lb. persquareinch. Castings showing only 35,000 Ib. are still 
quite serviceable for ordinary work. It is not advisable to run 
much beyond 54,000 lb. per square inch, for the resilience is 
reduced, and one of the most valuable properties of the malleable 
casting impaired, I have made much work running up to 63,000 lb 
by the plentiful addition of steel to the mixture in the open-hearth 
furnace. I do not, however, recommend this, as wherever such 
high results are wanted they can best be obtained by using the 
steel casting direct, 

As an instance of what can be done with malleable castings, I 
will mention a series of tests made with bars of small and large 
diameters, which were heated and carefully drawn out under the 
hammer. While the interior, or high carbon portion, was badly 
cracked up, the surface was of sucha fine material that in one 
sample the tensile strength actually ran up to 123,000 Ib. per 
square inch. The elongation of a piece of good “malleable” will 
lie between 24 and 5 per cent. measured between points two 
inches apart. The thicker the piece the smaller the elongation. 
In making the transverse test, the deflection of an inch square 
piece, resting upon supports 12in. apart, should be over }in., the 
breaking weight being at least 3500 lb. Very soft iron often 
deflects 2}in. under this test, but this is exceptional and may not 
be reproduced continuously, 

The high resilience, or resistance to shock, in ‘‘ malleable” is 
its most useful characteristic, It is well-known in railroad circles 
that the ordinary steel casting comes nowhere near the malleable 
for service conditions. Only where an exceedingly high tensile 
strength is required, as in the car couplers for the heavy modern 
trains, is the malleable casting being gradually replaced. On the 
other hand, car castings, formerly made of gray iron, are now 
specified for malleable wherever possible, in the interest of greater 
strength and reduced weight. When we remember that the 
present production of malleable castings is at the rate of 
650,000 tons per annum, and at least half of this goes into car 
meet ee the importance of the industry may be properly 
gauged. 

In spite of this euormous production, there is really little 
information available outside of the foundries most interested, 
and it may as well be said, also very little within. The founder is 
not going to increase the difficulties in his sales if he can help it, 
and the inspecting engineer, not being able to check the process 
from his own understanding, cannotact as intelligently as he really 
should. The American Society for testing materials is, however, 
at present at work on this very thing, and we shall soon have a set 
of specifications governing the production of these castings where 
ee are essential, which will ensure better work all along 
the line. 

Before going into the composition of good ‘ mal'eable,” it is 

necessary to look a little into its structure. Originally cast, to be 
perfectly chilled, that is, with the carbon all combined, and a con- 
traction of some jin. to the foot ; the annealing process serves to 
expel the carbon from its state of combination, depositing it 
tetween the — of the iron, not in the crystalline graphite of 
the gray iron, but as an amorphous form not unlike lamp-black. 
At the same time an expansion equal to half of the original contrac- 
tion takes place, the net result being a shrinkage allowance for the 
pattern identical with that for gray iron castings of similar shape 
and thickness. 
_ Besides this expulsion of the carbon frum its combination, there 
is a removal of some of it from the outer portions of the cast- 
ing. This amounts to nearly all in the skin to nothing jin. 
inward. I do not take kindly to the generally accepted theory 
that oxygen from the packing ——— the casting, removing 
the carbon by burning it out. I have always found that when 
oxygen has acéess to the interior, through the open structure 
of the iron itself, this is also oxidised with the carbon, and the 
whole presents a sorry sight. Whether, however, carbon diffuses 
out or not in a good casting, I cannot say, and hope that 
this point will some day be taken up and settled by careful 
experiment. 

It will be noted that owing to the removal of varying amounts 
of carbon from the skin to the interior no carbon determination 
of a malleable casting is of any value unless the sample is taken 
before the anneal, and even then it is only good for the total 
carbon, Foran annealed piece a sample taken from the centre 
of the fracture with at least gin. untouched around the drill would 
give a fair indication cf the carbon contents, but cannot claim 
accuracy, 

In former days of charcoal iron about 4-00 per cent. carbon was 
the rule in malleable castings. In these days of coke irons and 
steel additions to reduce the carbon, this may run as low as 2-75 
per cent, before trouble ensues in the anneal, if not already in 
the foundry through excessive cracking and shrinkages. With the 
modern demand for’a high tensile strength it is well to place the 
lowest limit at 2-75 per cent., and the upper limit for common work 
would be found in the saturation point of this grade of iron, or 
4-25 percent. It is absolutely necessary that the hard casting be 
free trom graphite, even a small amount of this indicates an open 
structure, with consequent ruin to the work in the anneal from pene- 
trating oxygen. To keep the carbon in the combined state is the 
function of the silicon percentage arranged for in the mixture, the 
— « cooling due to the cross section, the pouring temperature, 
and, &e, 

The sulphur content is quite important, especially just now when 
We are getting the sweeping of the coal mines for our fuel to a 
greater or less extent. The percentage should not be allowed to go 
h muster where 
good work is of no special object. Once the sulphur exceeds -05, 
trouble may be expected. It is therefore wise to hold the pig irons 
below -04, and to see that the fuel used is not too rich in sulphur. 
Manganese is seldom troublesome, as it does not often exceed 


* A paper read by Dr. R. Moldenke at the annual convention of the 
American Foundrymen’s Association. 
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-04 in the mixture, which means -10 to -20 in the casting. 
Above 04 in the casting it begins to give troublein the anneal, 
and therefore manganese as a general proposition should be kept 
low. Phosphorus should not exceed "235, and is better kept 
below this. 

To get the proper silicon limit for the class of castings you have 
to make is the trick which means either success or failure for your 
foundry. This will be realised from the fact that you do not know 
how your castings will come out until about a week after they went 
intothe anneal. Now, suppose your mixture is wrong, and thesilicon 
is either too high, which means ‘‘ low ” or rotten work, or too low 
in the castings, making them ‘‘ high ”—strangely contradictory but 
nevertheless shop terms in daily use and dating back to the times 
when silicon was unheard of in malleable works. This means hard 
burnt white castings stronger than the first-mentioned class, but 
equally undesirable, You will not know of this unti! a whole week’s 
work, in all probability equally bad, has been put into the 
ovens, and comes out in its turn only to wander into the scrap pile. 
Naturally, disaster stares the inexperienced founder of malleable 
castings in the face all the time, and only a good laboratory will 
keep him out of hot water, everything else being equal. It also 
shows the necessity for better protection to the buyer, who cannot 
he supposed to distinguish between a good and only a fair casting. 
In general, we may say that the thicker the casting, the lower the 
silicon allowable in order to get a white iron in the sand. Thus, 
the heaviest classes of work, the silicon of the casting should not 
exceed 0-45, For ordinary work 0-65 is the point to be sought 
for. Agricultural work may run up to 0-80, whi'e the lightest 
casting may have 1-25 per cent. without danger, though it is not 
advisable to exceed this limit for anything. 

Our American practice differs from the European in several 
respects. We have a comparatively short anneal, that is, we aim 
at a conversion of the carbon rather than its removal. Over there 
it is desired to get all carbon out, so that a wrought iron casting, if 
it may be so called, may result. With much of the iron cast from 
crucibles, it is quite possible to make very fine grades of work, and 
this may account for higher prices for malleable than steel castings 
paid in some parts of Europe. Imagine, however, what would 
result if we had the crucible processes here, with our average 
production of some 35 tons daily in the larger plants, or some 80 in 
the very large ones. The common American practice is to use the 
reverberatory, or ‘‘air” furnace, either with or without the top 
blast over the bridge to hasten the melting. There is always a 
blast introduced under the grates, unless indeed in our older 
works the chimney draught is exceptionally good. 

About twelve years ago the open-hearth furnace was introduced 
into one of our largest works, and it was my good fortune to gain 
experience with it there. While not many malleable establish- 
ments have the open-hearth; furnace—I can count them on my 
fingers—yet it is undoubtedly the most economical melter there is, 
provided several things. One is that it must be kept busy as much 
as possible, as only then its full economy is taken advantage of. 
Then, skilled workmen must be kept in charge. This does not 
mean the steel melter with his habit of letting the heat take care 
of itself, and tapping a 10-ton heat five hours after charging, 
whereas it should come out in two hoursand a-half. But it means 
a man who will use his muscle freely to rabble up the heat, push 
the pigs into the bath as quickly as they can be cared for, mix his 
iron well, fire sharp and quick so that the process becomes one of 
melting only, rather than a refining or burning out of large 
quantities of silicon and carbon. When these conditions prevail, 
the open hearth will prove a friend indeed, and turn out a most 
excellent product. 

Let us take fair conditions with three heats daily from a 10-ton 
open-hearth furnace. Using producer gas, the fuel ratio is about 
one of coal to six of iron. In the reverberatory furnace the fuel 
ratio is one to four at best, and often only one totwo. It is not 
advisable to make larger heats than 15 to 18 tons, as the time 
consumed in melting, and especially in pouring from the small 
ladles after tapping, becomes so great that the bath is seriously 
damaged by undue oxidation and overheating. When the time 
comes for continuous melting in the malleable foundry, when heat 
after heat is taken off as fast as the bottom can be patched up and 
the furnace charged again, then will the complete economy of the 
open-hearth furnace be fully realised. We may then also see the 
tilting furnace of value to us, though a device of my own, which I 
am using successfully in my own interests, and which allows the 
tapping from three spouts at different levels successively, has the 
advantages of the tilting furnace for ‘‘ malleable” without incurring 
the heavy first and running costs. 

For making malleable castings, the open-hearth furnace should 
be pushed very hard for a time, almost sufficient to collapss it, then 
it should be checked before actual damage is done to crown and 
ports. In this way a short, sharp heat is obtained, the silicon of 
the heat may be calculated for a loss of twenty to twenty-five 
points, whereas from thirty-five upwards is the rule in other 
processes. Three hundred heats should be taken off before repairs 
of several days’ duration are required, and a total of at least 1000 
heats only should necessitate practically a rebuilding with but 
little loss other than the refractories. 

In the meantime there has been much improvement in the air 
furnace. Strange to say, while the quantity of metal, the compo- 
sition, excepting only in the phosphorus content, of the large roll 
and the malleable casting is the same, the air furnace used in each 
industry has been developed on different lines. Jn making rolls 
we find the short, high, reverberatory chamber more on the lines 
of the copper furnaces, while in the malleable industry the furnace 
is long, very low, and contracted at the stack entrance. While 
formerly the hearth was practically rebuilt after each héat, at the 
present day several heats are taken off before a new bottom is 
made. The bungs, of course, always suffer, and herein the crown 
of an open hearth is much more easily cared for. But the poor 
efficiency of the fuel is an inherent difficulty which cannot be 
overcome, and presents new difficulties with every change of 
quality. 

At the present time there is a general difficulty with the coal 
used, which means castings with an undue amount of sulphur. 
These castings are weak and will some day wander into the scrap 
pile. When the next slump comes we will be confronted with 
a serious condition. This high sulphur scrap will come into the 
market, in fact forced gn the founder wherever his castings can 
be identified. They will be hard to use by him, and from the fact 
of high sulphur will not be available for basic steel, as was the 
case formerly. There is then a neat problem, and one which will 
make the fortune of anyone who may discover an economical 
remedy, and that is the removal of sulphur from iron on a com- 
mercial scale, I present this to our experimenters and wish them 
success with it, 

The cupola still turns out a considerable tonnage of malleable 
castings, but this process will be gradually superseded by the 
furnace method, chiefly on account of the better grade of work 
turned out by the latter. There is, however, one interesting point 
connected with the cupola process, or rather with cupola iron, 
which we must go into more fully in connection with its bearing 
upon the anneal. Cupola iron requires some 200 deg. Fah. more 
than furnace iron to anneal it properly. This is a general pro- 
position. It seems strange that it should be so, but possibly the 
structure of cupola iron is so close that it requires more effort to 
get the crystals apart and to effect the liberation of the carbon 
from its state of combination. Whether this is due to the contact 
of the metal with the fuel as it trickles down in thin streams and 
drops is hard to say, but the difference certainly exists, and must 
be provided for in the anneal. 

Naturally with a higher degree of heat the wastage of the an- 
nealing pots is more marked, and the process becomes more ex- 
pensive in this regard also, for our annealing boxes must be reckoned 
as a dead loss, which is to be diluted as it were by as long a life as 
possible in the ovens, 

In studying the annealing - we find two extremes leading 
to about the same results so far as the carbon change is concerned. 





A short anneal at a very high heat is as effective as a compara- 
tively long anneal at a much lower temperature. That is to say, 
we can anneal, or rather change the carbon in a casting by placing 
it over night in a melting furnace which has been let cool below 
the melting point of the iron, or do the same thing in the an- 
nealing oven at a much lower temperature, but giving it a week’s 
time. Of the two methods the latter is by far the preferable, as it 
not only permits the change in the carbon, but also gives the 
carbon time to get out. Then, again, the chacces of burning the 
castings in the anneal are obviated. ‘The result is a good, reliable 
casting, while in the hurry-up processes one never knows whether 
they are annealed at all. Sometimes they are and often they are 
not. Malleable founders, therefore, while experimenting for 
generations on short annealing lines, have come to recognise that 
the best all-round and safe method is to arrange matters so that 
an oven may be regularly re-charged on the same day of the 
succeeding week. 

We may describe the annealing process by a curve which runs 
up quickly, remains horizontal for a short time, and then drops 
very gradually. That isa sharp heating up, in the shortest safe 
time possible, then a shutting off of the dampers and maintaining 
of the temperature evenly for a period of, say, two full days ut 
least, and then a gradual cooling down to at least a black heat 
before dumping. Here is where mistakes are often made, anneal- 
ing pots being drawn red hot because some particular casting is 
wanted badly. The castings are red hot when the air touches 
them, the delicate reaction of the carbon is disturbed and an 
inferior material results. I have always had softer, more 
malleable iron from the anneals which had the extra Sunday tuo 
become cold in the oven, and were cold when dumped on Monday 
morning. 

An oven can be brought up to heat as quickly as may be, the 
fuel waste to this being alone considered. In cities where the 
smoke problem exists, more time is required than in the open 
country. For a fair-sized oven at least thirty-six hours are required 
to bring it up to heat—a pyrometer should always be used to test 
this—and then it should be held there. 

As to the actual temperatures there is this much to say. Furnace 
iron of average thickness must have received over 1250 deg. Fab. 
after coming up, until cutting off the heat, to be safely annealed. 
Perhaps even then some of the work must be put back for another 
anneal, A safer limit is 1350 deg. Fah., and no more is necessary, 
This temperature must exist in the coldest part of the furnace, or 
usually at the lower part of the middle in the front row pots. As 
a rule, the upper space of an oven is some 200 deg. Fah. higher 
than this, although I have succeeded in building ovens in which 
there was but a difference of 100 deg. Fah. throughout the whole 
interior space, the temperatures being measured with a Le Chatelier 
element Soft. long. 

Translating these temperatures we find that 680 deg. Cent. is 
the lowest point for successful annealing of furnace iron, while 
780 deg. Cent. is the safest one. For cupola iron the temperature 
should be about 850 deg. Cent. 

If we contrast former times with the present, in the malleable 
industry, when charcoal irons only were supposed to chill, when 
immense piles were kept at the command of some melter who had 
inherited the art of looking wise over the test plug, where would 
we have been to-day, when the importing of foreign irons is the 
order of the day? In dollars and cents the benefit of science to 
the much-neglected foundry industry has been incalculable, and 
perhaps the malleable foundry has received the greatest share, as 
it needed it most. 

I cannot refrain from again calling attention to the fact that only 
education, and hard work to use this education properly, will allow 
us to hold the supremacy we have now wrested from industrial 
Europe. We must place our brightest young men in the technical 
schools, our apprentices in the evening and trade schools, and our 
children in manual training schools. Let those who have the 
making of future captains of industry be properly trained, and 
they will save many years of mistakes and wasted effort. Let 
the poor boy who wants to better his prospects in life be given 
the opportunity to enrich his store of knowledge. He will then 
see something ahead, and in times of trcuble stand by his 
employer for justice and an unrestricted opportunity to receive 
full value for any increased output resulting from his skiil and 
ingenuity. The foundry is a good piace to study industrial con- 
ditions, and our hope for the future of the nation lies in the educa- 
tion of our young men. 








THE INSTITUTION OF MINING ENGINEERS. 


THE fourteenth annual general meeting of the members of the 
Institution of Mining Engineers will be held at Nottingham on 
Wednesday, September 2nd, in the large lecture theatre of tle 
University College. 

The proceedings will commence with the annual general meetirg 
at 11.0 a.m. on Wednesday, 2nd. The following papers will be read, 
or taken as read, during the meeting :— 

(1) ** Description of Sherwood Colliery,” by Mr. J. W. Fryar. 

(2) ‘* Description of Glapwell Colliery, including the Testing of 
the Three-phase Hauling and Pumping Plants and Waddle and 
Capell Fans,” by Mr. Maurice Deacon. 

(3) ‘*Coal Mining in Warwickshire, with Special Reference to 
the Work of Stanley Coal-heading Machines in the ey Develop- 
ment and Working of Nuneaton Colliery,” by Mr. F. C. Swallow. 

(4) ‘The Brandt Drill and Rapid Tunnelling,” by Mr. Francis 

‘ox. 

(5) ‘The Discovery of Natural Gas in Sussex,” by Mr. R. Pear- 
son. 

(6) ‘* Alternating Currents and their Possible Application to 
Mining Operations,” Part II., by Mr. Sydney F, Walker. 

(7) ‘‘Some of the Applications of Electricity to Mining,” by Mr. 
Roslyn Holiday. 

(8) ‘‘ Electric Coal-cutting,” by Mr. W. Walker. 

(9) ‘*The Dynamics of the Winding Engine,” by Mr. S. L. 
Thacker, 

(10) ‘‘ Notes of Surveys and Levellings done in Canada,” by Mr. 
William Griffith. 

The following papers will be open for discussion :— 

‘*The Coal-field of Northern Belgium,” by Mr. Emile Harzé. 
(‘*Transactions ” Inst. M.E. vol. xxiii., page 668.) 

‘*The Marl Slate and Yellow Sands of Northumberland and 
Durham,” by Prof. G. A. Lebour. (‘‘ Transactions” Inst. M.E., 
vol. xxiv., page 370.) 

“Sinking by Freezing,” by Mr. A. Gobert. (‘ Transactiors 
Inst. M.E., vol. xxiii., page 699.) 

‘* Working Coal under the River Hunter, the Pacific Ocean and 
its Tidal Waters, near Newcastle, in the State of New South 
Wales,” by Mr. A. A. Atkinson, H.M. Inspector of Mines. 
(‘* Transactions” Inst. M.E., vol. xxiii., e 622.) 

‘*Undersea Coal of the Northumberland Coast,” By Mr. T. E. 
Forster. (‘‘ Transactions” Inst. M.E, vol. xxiv., page 421.) 

‘*Steam Generation by the Gases from Beehive Coke Ovens,” by 
Mr. M. R. Kirby. (‘*Transactions” Inst. M.E. vol. xxiv., 


page 441.) 
‘The Fernie Explosion,” by Mr. William Blakemore. (‘ Tra-s- 
actions ” Inst. ME, vol. xxiv., page 450.) 

‘* Corliss-engined Fan at Seghill Colliery,” by Mr. C. C. Lea h. 
(** Transactions ” Inst. M.E., vol. xxiv., page 445.) 

‘*Boring in Japan,” by Mr. F.J. Norman. (‘Transactions " 
Inst, M.E., vol. xxiii., page 685. 

Various excursions have been arranged for Thursday and Friday, 
September 3rd and 4th. 

ull particulars may be obtained from Mr. G. Alfred Lewis, 

Albert-sireet, Derby. 
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MR. MOSELY’S EDUCATION COMMISSION. 
FOLLOWING up the Industrial Commission of last year, Mr. Alfred 
2 yam now arranged for the despatch to the United Stated 
of a Commission intended to inquire into the working of the 
educational system of that country. We have commented in another 
page on this enterprise. The names of the Commissioners are 
given in the accompanying list :— 

Mr. Arthur Anderton, J.P., alderman and chairman of the 
Technical Instruction Committee of the West Riding County 
Council. (Nominated by the County Councils Association.) 

Mr, W. E. Ayrton, F.R.S., Professor of Physics in the Central 
Technical College, Past-president of the Institution of Electrical 
Engineers. 

Mr. Thomas Barclay, LL.B., Ph.D., late President of the Paris 
Chamber of Commerce. 

Mr. A. W. Black, J.P., Mayor of Nottingham, chairman of the 
Nottingham Education Committee. 

Mr. R. Blair, M.A., B.Sc., assistant tary for Technical 
Instruction of the Department of Agriculture and Technical 
Education of Ireland. (Nominated by the Department of Agri- 
culture and Technical Education, Ireland. 

Mr. J. Rose Bradford, M.D., Lond., F.R.C.S., F.R.S., Professor 
of Medicine, University College, London. 

Mr. G. J. Cockburn, late chairman of Leeds School Board. 

The Right Rev. the Bishop of Coventry, late chairman of the 
Birmingham School Board. 

Mr. H. Coward, president of the National Union of Teachers. 
(Nominated by the National Union of Teachers.) 

The Rev. Professor Finlay S.J., F.R.U.I., member of the 
Intermediate Education Board, and the Technical Education 
Board, Ireland, Professor of Political Economy, University 
College, Dublin. (Nominated as official representative of the 
Board of Agriculture and Technical Education of Ireland.) 

Mr. T. Gregory Foster, B.A., Ph.D., Assistant Professor of 
a in University College, London and secretary to the 

college. 

Mr. W. C. Fletcher, M.A., late Fellow of St. John’s College 
Cambridge, head master of the Liverpool Institute, Liverpool. 

Mr. W. H. Gaskell, M.A., M.D., F.R.S., Fellow of Trinity Hall, 
Cambridge, University Lecturer in Physiology. 

- aad Rev. H. B. Gray, D.D. Oxford, Warden of the Bradfield 

‘ollege. 

Mr. W. P. Groser, of the Inner Temple, representing the 
Parliamentary Industry Committee, and to inquire into legal 
education. 

Mr. C. J. Hamilton, B.A., Camb., F.S.S., Lecturer on Political 
Economy, University College, Cardiff, secretary to the Com- 
mission. 

. J. R. Heape, chairman of the Rochdale Technical 
School. 

The Rev. 
School Board 
_ Mr. W. Jones, M.P. for Arfon Division of Carnarvon, represent- 
nee Parliamentary Industry Committee. 

r. Magnus Maclean, M.A., D.Sc., Professor of Electrical 
Engineering in the Glasgow and West of Scotland Technical 
College, Glasgow. (Nominated official representative by (1) the 
Glasgow and West of Scotland Technical College; (2) the 
Edinburgh School Board; (3) the technical and Secondary 
Education Committee of the Ayrshire County Council.) 

The Rev. T. L. Papillon, M.A., vicar of Writtle, Essex, late 
Fellow and Tutor of New College, Oxford, formerly Fellow of 
Merton College. 

Herbert R. Rathbone, B.A., barrister-at-law, member of the 
Education Committee and deputy-chairman of the Committee on 
Elementary Education, Liverpool. 

Mr. H. R. Reichel, LL.D., late Fellow of All Souls, Oxford, 
Principal of University College of North Wales, Bangor, and 
member of the Welsh Intermediate Education Board. (Nomi- 
nated as official nn oe of University Colleges of Cardiff, 
Aberystwitb, and or. 

Mr. Jchn Rhys, LL 





A. W. Jephson, M.A., member of the London 


-) 

., Professor of Celtic in the University of 
Oxford, member of the British Academy, member of the Oxford 
Education Committee (some time H.M. Inspector of Schools). 

Mr. W. Ripper, M.I.C.E., Professor of Engineering in Uni- 
versity College, Sheffield, member of the Sheffield Education 
Committee. 

Sir Albert Kaye Rollit, LL.D., D.C.L., M.P., vice-president of 


the London Chamber of Commerce. (Nominated by the Associ- 
ation of Municipal Corporations. ) 

Mr. Charles Rowley, M.A.,J.P., member of the Manchester 
Education Committee and of the Manchester School of 
Technology, chairman of the Manchester School of Art. 

Mr. A. J. Shepheard, chairman of the Technical Education 
Board of the London County Council. 

_Mr. Arthur Edmund Spender, B.A. Oxon, barrister-at-law, 
director of Plymouth Girls’ High School, member of Plymouth 
Chamber of Commerce executive, and of the Mount-Edgcumbe 
industrial training ship, representing Plymouth. 

Mr. John Whitburn, member of the Education Committee of 
Newcastle-on-Tyne. 

Mr. Hartog, who has until recently acted as organising secretary, 
having been appointed Academic , Sacesati of the University of 
London, finds it impossible to accompany the Commission. ‘Ihe 
selection of a member to represent chemistry, in place of Sir 
William Ramsay (who has been compelled to resign), is under 
consideration. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steam turbine power station.—The Electric Light Company of 
Chicago, U.S.A., is now eager new power station which will 
contain fourteen generators of kilowatts, each driven directly 
by a Curtis steam turbine on a vertical shaft. The company has 
about 60 miles of three-phase, 9000-volt, 25-cycle transmission 
lines, supplying current to sub-stations aggregating about 24,000 
kilowatts in rotary converters, and 4000 kilowatts in frequently 
changing motor-generator sets. As there isa limit to the amount 
of high-tension cable whichat time of heavy load should be operated 
in parallel asasingle inter-connected network, the transmission and 
sub-station system will be sectionalised. Thus there may be 
absolutely independent operation of every section or link from the 
coal pile to the inter-connecting street mains or direct-current sub- 
station bus-bars. All the large sub-stations are also supplied from 
at least two generating stations. Each pair of generators has a 
boiler battery, consisting of eight Babcock and Wilcox boilers, 
having 5000 square feet of heating surface, and generating steam 
at 175 lb. pressure with 150 deg. of superheat. Each battery has 
its own steel chimney, 18ft. diameter, and 205ft. high. There is 
storage capacity for about 14,000 tons of coal. Each turbine unit 
is 16}ft. diameter, and 29ft. high from the floor, and the revolving 
field runs at 500 revolutions. h alternating-current generator 
will deliver 5000 kilowatts of three-phase 25-cycle current at 9000 
volts pressure. The steam consumption of the turbines is expected 
to be, under full load, somewhat better than that of the best com- 
pound condensing engines of the same capacity and under the 
same conditions. The reasons for adopting this system were as 
follows :—First, great saving in weight and floor space, and con- 
sequent saving in cost of building and foundations ; secondly, a 
straight line economy, with improved average 24-hour steam con- 
sumption ; thirdly, simplicity of the generating units, requiring a 
minimum of attendance. 

_ Garbage reduction plant.—The city of Baltimore, U.S.A., has 
installed a garbage reduction plant, operated by a company under 
a contract which provides that all garbage, dead animals and 
market refuse must be within the digesting tanks by 6 a.m. of the 


day following their arrival of the plant, and must be completely 
disposed of within 24 hours. There are twenty-eight digesters of 
10 tons capacity, making a total capacity of 560 tons per 24 hours. 
They operate under a pressure of 1601b, Closed conveyors deliver 
the garbage to the digesters, and the tankage is discharged into 
seven roller presses, From the presses the liquids flow through a 
trough to the grease room, and the dried tankage is treated with 
phosphate to form a fertiliser. The grease is used for making 
soap and lubricating oil. Steam is supplied by six boilers of 
200 horse-power, and the presses are driven by a 50 horse-power 
engine. The specifications provide that the system of final dis- 

1 shall be thorough sterilisation of all material by the use of 
ive steam at a temperature of not less than 292 deg. Fah., the 
material to be subjected to this temperature in an enclosed vessel 
absolutely steam-tight, at a working pressure of not less than 60 1b. 
per square inch, for not less than eight hours. ll gases and 
vapours are to be drawn off and condensed. From the time the 
material is delivered into the said enclosed vessel it must not be 
handled in the open air until after it has been pressed so that the 
solid part of the material shall contain moisture not exceeding 
55 per cent., after which it may be finally disposed of by crema- 
tion, acidulation, or reduction to commercial dryness, for use as a 
fertilising material. The plant is on the Arnold and Egerton 
system, which is already in use at New York, Boston, and 
Philadelphia. 

Third-rail electric railway.—The Lackawanna and Wyoming 
Valley Railway is one of the many new American 
electric inter-urban railways, and also one of the few such 
railways operated on the third-rail system, instead of the over 
head trolley wire system. The line at present runs from Wilkes- 
barre to Scrauton, 20 miles, and is being extended to Carbordale, 
17 miles further. Both passenger and goods traffic is handled, the 
former being operated by sirgle cars, at intervals of 20 miautes, 
the speed ranging from 30 to 40 miles an hour. At Wilkesbarre 
and Scranton there are terminal stations, and the passenger lineends 
in a loop, thus avoiding all shunting. The straight line extends 
within the loop, forming two sidivgs for extra cars, &c. There 
are also large car sheds, repair shops, &c., and the passenger 
stations are built of concrete blocks. In the power-house are 
seven Babcock and Willcox water-tube boilers of 4000 horse-power, 
each equipped with Roney mechanical stokers, and designed to 
burn slack or waste anthracite coal. The chimney is 120ft. high, 
and natural draught suffices for ordinary coal, but forced draught 
is used when burning carbon. In the engine-room are three 
Westinghouse vertical cross-compound engines with Corliss valves, 
and rated at 2000 indicated horse-power each. They drive three 
double-current generators of 1250 kilowatts capacity, delivering 
current of 400 volts, which is transformed to 22,000 volts for trans- 
mission. The permanent way is all double line, laid with 901b. 
flange rails, and the third rail conductors are 751b. flange rails. 
All curves have transition or t curves cc ting them with 
the straight line. The steepest gradients are 1 in 50, and the 
steepest curves 500ft. radius. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A BETTER tone has appeared in the Midland iron and engineer- 

ing trades. Consumers are placing new business more freely, and 

it seems likely that the rest of the quarter will be a more satisfac- 
tory time for the iron and steel trades than it has so far proved. 

Especially is this the case with regard to superior qualities of bar 

iron, which are required for forging and smithing purposes in 

connection with the Admiralty cable and chain contracts which 
have recently been placed in this district. The ‘‘ list” houses have 
already benefited to some extent in this matter, and will have to 
supply a good deal of material in connection with it for the next 
few years. The basis price of ordinary marked bars remains 
£8 10s., with the usual extras for superior descriptions. Common 
unmarked bars are £6 5s. to £6 10s. There is a fair demand for 
angles at £6 15s. to £7, and for nail rod and rivet iron at £7 5s. to 
£7 10s. The demand for galvanised co’ ted sheets for India, 

Australia, and the Philippine Islands is improving, and makers 

quote £11 to £11 5s. for 24 gauge f.o.b. Liverpool. Plain sheets, 

singles, are £7 to £7 2s. 6d.; doubles, £7 2s. 6d. to £7 5s.; and 
trebles, £7 15s. to £7 17s. 6d. 

The steel firms are well engaged, and some of the material 
ordered is destined for use in connection with Indian and South 
African railways. Bessemer billets are quoted £4 15s. ; Siemens, 
£4 17s. 6d.; bars, £6 7s. 6d. to £7 2s. 6d.; angles, £5 10s. to 
£6 7s. 6d.; girders, £5 15s. to £6 5s.; and engineering plates, £6 to 
£7. Continental competition keeps severe. 

More strength than recently is exhibited by the better grades of 
pig iron, and prices of those sorts approach more nearly than of 
late to quotations, which remain about 80s, for best all-mine and 
95s. to 100s. for cold-blast. With regard to the general run of 
ordinary and medium forge irons there is not much that is new to 
report, only a moderate demand being experienced at prices which 
favour buyers, Staffordshire cinder forge being still nominally 
47s. 6d. to 48s., and part mines 48s, to 49s, ents of Derbyshire, 
Northampton, and Lincolnshire brands report business quiet. 

In the ———s trades hydraulic engineers are experiencing 
a good call for pumping plant for mining and irrigation purposes, 
and also for small pumps for farm and estate service. 

In machine tools of various kinds more activity is observable, and 
the growing disposition among users to employ electric driving is 
leading makers to design a larger number of tools which have 
small dynamos embodied in the same structure, or which have 
connections that suit them for being driven by independent motors. 
Mr. Henry Lovatt, of Wolverhampton and London, the well-known 
railway and general contractor, who has been experimenting in the 
seasoning of wood by superheated steam, has introduced improve- 
ments upon existing systems, and is experiencing much benefit by 
the use of wood-seasoning stoves in connection with his large War- 
office contract for the erection of military barracks on Salisbury 
Plain. It is found that the timber can be used a few days after 
importation, as the process is a very rapid one. Ascompared with 
natural seasoning, a great deal of time is saved, and economy is 
also secured in that it is not necessary to have capital lying idle 
for months as represented by large stocks of timber during the 
natural seasoning process. 

The Gloucester Railway, Carriage, and Wagon Company has 
recommended a dividend for the past reg yf at the rate of 10 
per cent. per annum, making 3 eed cent, for the year, and has 
carried forward a balance of £10,393. The company now repairs 
and maintains 22,942 wagons, and it is amending and revising 
its articles of association with a view to carrying on its business 
more economically and efficiently, and enlarging the area of its 
operations. ; 

The construction of the Cheltenham and Honeytourne line on 
the Great Western system is making good progress, and steps are 
being taken for the acquisition of the land required for the 
Birmingham and North Warwickshire line, which will be about 
eighteen miles in length, and which will run from Bearley, on the 
Stratford-on-Avon branch, to Birmingham, thus forming a continua- 
tion of the Cheltenham and Honeybourne line. It is interesting 
to learn that experiments are contemplated by the Great Western 
Railway Company in the way of introducing motor cars as feeders 
to the railway in the Stroud Valley. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—Practically nothing in the way of real improvement 





can be reported with regard to the engineering or any of the allied 





ee 


branches of trade in this district. I continue to receive complaints 
from many of the machine tool makers that they are getting worse 
off for orders ; boilermakers remain but very indifferently off for 
work, and the textile machinery trades fas 5 seem, if anythin 
to be going from bad to worse. Of course there are exceptions % 
I have previously intimated, where establishments are able to 
report a more satisfactory condition of things, and the electrical 
engineering and locomotive buiding trades are maintainin 
activity ; but all round the situation is anything but good, and the 
outlook does not become more hopeful. 

In the iron and steel trades ordinary operations coutinus to be 
largely interfered with by the holidays, and the stoppages of works 
for the usual makes in the surrounding manufacturing centres 
Buying is for the most part of the restricted character reported of 
late, and it is very exceptional where inquiries come forward for 
more than the merest hand-to-mouth quantities. With so little 
doing the market affords no very reliable test of prices, but the 
general quoted rates remain unaltered, and any fluctuations that 
do occur are too trivial to be of any real importance, 

The Manchester Iron ’Change meeting on Tuesday was but 
thinly attended and business again extremely slow. There is stjj] 
a strong disinclination on the part of consumers to have on their 
books any more iron than they can possibly a and orders con- 
sequently continue to be restricted to very small quantities, One 
inquiry for about 1200 tons of different brands of pig iron which is on 
the market has been quite exceptional, and it was anticipated would 
bring forward low quotations. Some of the local and district brands 
were not being cut quite so low in the open market as they have 
been recently, and makers were firm at quoted rates. In No, 3 
foundry, Lancashire sales have been made at about 53s. 6d. with 
quotations up to 54s., and Lincolnshire iron is not now so readily 
obtainable through second hands at under makers’ quoted rates, 
which remain on the basis of 50s. 6d. with Derbyshire brands, in 
which some of the makers are getting better off for orders, also 
stronger if anything, but still quoted about 53s. 6d. to 54s. up to 
54s, 6d. to 55s, net delivered Manchester. In forge descriptions 
Derbyshire brands are still cut low and are to bought at from 
about 49s. 8d. up to 50s.; with Lancashire and Lincolnshire brands 
quoted 50s, 2d. net delivered Warrington. Middlesbrough iron, 
which fluctuates slightly, has stiffened somewhat upon the lowest 
quotations of last week, and delivered by rail Manchester No, 3 
foundry ranges from 54s. 10d. to 55s. 4d. and 55s. 7d. net. Low 
quotations continue to be made for Scotch iron, and delivered Man- 
chester docks — can be bought at about 57s. 6d. to 57s, 9d.; 
Glengarnock, 58s, 3d. to 58s. 9d.; and Gartsherrie, 60s. 6d. to 61s, 
net. There has been no further giving way in quotations for 
hematites, but the slight easing down reported last week does not 
seem to have brought forward increased business. Delivered 
Manchester, No, 3 foundry ranges from about 66s. and 66s. 6d. up 
to 67s. 6d. net, according to brand. 

In the finished iron trade reports continue unsatisfactory, the 
principal forges not running more than about 34 days per week, 
and even where the smaller rolling mills are kept tolerably well 
employed it is only with hand-to-mouth orders, As, however, it is 
questionable whether lower prices would bring out any appreciable 
increased weight of new business, and present rates are already 
enything but remunerative, makers hold to their list quotations of 
£6 8s. to £6 10s. as the Association basis, with outside makers 
£6 7s. to £6 8s., and North Staffordshire bars quoted £6 10s. to 
£6 15s, delivered in the Manchester district. here is also no 
quotable change in other descriptions of material, sheets remaining 
at £8 to £8 2s, 6d., and hoops £7 2s, 6d. random to £7 7s. 6d. 
special cut lengths, delivered Manchester, and 2s, 6d. less for ship- 
ment. 

Nut and bolt makers would seem to be pi slightly better 
off for work, not only in bright work, in which orders have been 
given out more freely recently, but also in other descriptions of 
goods. Prices, however, are without any real improvement, and 
list rates remain to a considerable extent scarcely more than 
nominal. 

A restricted business in small quantities, with a tendency 
towards dwindling prices, continues the general report in the steel 
trade. Quotations for local billets remain £4 13s. 6d. Warrington, 
and about £4 15s. Manchester, with German billets about £4 ts. to 
£4 7s, 6d.; steel bars are still quoted £6 5s. to £6 7s. 6d. and 
£6 103.; angles, £5 10s. to £5 15s.; common plates, £6 2s. 6d. to 
£6 7s. 6d. and £6 10s.; and boiler plates, £7 23. 6d. as the Associa- 
tion basis for Lancashire boiler specifications, with outside makers 
in some cases quoting £6 12s. 6d. to £6 15s., delivered here. 

The further reports which I have received from engineering 
trades union organisations in this district are much to the same 
effect as regards the industrial condition indicated in the extracts 
I gave in my previous notes from the report of the Amalgamated 
Society of Engineers. Mr. James Swift, the secretary of the 
Steam Engine Makers’ Society, who reports a slight increase in the 
number of out-of-work aeuteans, with trade as moderate in the 
Manchester, Bolton, and surrounding districts, bad in Oldham, 
rather better in Salford, and fairly good in the Liverpool and 
Birkenhead districts, issues this month his half-year returns. The 
net increase in funds is £2061, which he considers satisfactory, as 
during the firat two months of the year they had a large percentage 
out of employment; but the number of out-of-work members 
on the books had since been gradually reduced. They had 
now a fair capital, nearly double per member what they ever 
had prior to 1890. The admission of new members showed a falling 
off with the latter part of the half-year, still the total admitted 
was in excess of those for June, 1902. The United Machine 
Workers’ Association only in very exceptional cases reports trade 
as good, most of the Lancashire districts being not more than 
fairly off for work, with Oldham still returned as bad. The society, 
however, is able to report aslight decrease in the number of out-of- 
work members as compared with last month. : : : 

The representatives of several of the leading iron firms in 
the Warrington district have been expressing their opinions 
through the columns of a local journal upon the present fiscal 
controversy, and one or two extracts will be of interest. 
The Pearson and Knowles Coal and Iron Company, Limited, 
whilst not committing themselves to any definite statement, 
are strongly in favour of a searching investigation into 
the present fiscal position as it affects the general prosperity of the 
country, and into all matters relating to our foreign trade, both 
exports and imports. Mr. F. Monks, of Monks, Hall and Co, 
Limited, does not believe the prosperity of the past fifty years is 
owing altogether to free trade, ithin the last twenty or twenty- 
five years there had been greater difficulty in competing with 
foreign rivals for the export trade of the world, one market and 
then another being closed against them either by tariff legislation 
or the keen underselling of their competitors at prices that were 
ruinous to English manufacturers. The conditions of our export 
had changed altogether, and our home trade was made unremunera- 
tive by the importation of material from abroad at prices admittedly 
below cost, which ceased altogether as soon as an improvement 
took place in the foreign markets, producing an uncertainty 
which demoralised trade out of all proportion to the quan- 
tity supplied. What they wanted was the knowledge as to how 
far this extended and to what trades it more particularly applied. 
When they got this knowledge then they must try to find 
the remedy ; but it was little short of insanity to shut their eyes to 
the changing conditions and refuse to inquire as to the causes that 
were producing them, Mr. William Carson, of the Whitecross 
Company, Limited, believes that the inquiry now being made by the 
Government is necessary, and comes none too soon. He is strongly 
of opinion that free imports involve free labour, and that a change 
in either direction must come sooner or later. He deprecates all 
attempts to forestall public opinion by trades which are untouched 
by fiscal conditions, namely, the cotton trade, which had obtained 
protection for itself in the great Indian market, and the colliers 
union, which could afford to follow their politics because their home 
market was safe and their foreign markets were in the power of the 
leaders. Asa variation to the above more or less adverse criti 
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cisms of absolute free, trade Mr. W. J. Crossley, of Messrs. Crossley 
Brothers, states that whilst it had long been difficult for some of 
them to see foreign machinery, especially American, put upon the 
markets here, when they could not ship to America without paying 

duty of 45 per cent., he believes that to alter our system would be 
- great risk, and he is not prepared to face it. Instead of 
strengthening the bonds of our Empire, he firmly believes it would 
undermine and eventually ruin our trade. ‘ 

The coal trade drags on in an unsatisfactory fashion through the 
slack season, with pits scarcely averaging more than three days per 
week. For house-fire qualities the demand continues extremely 
slow, although perhaps winter inquiries are here and there 

inning to come forward, Prices are being steadily held to, and 
the restriction of output is preventing any large accumulation of 
stocks. The position with regard to other classes of fuel 
also continues indifferent, the numerous holiday stoppages of 
works ia surrounding manufacturing districts necessarily tending, 
temporarily, to restrict requirements for steam and forge purposes, 
whilst the condition of the large coal-using trades also remains 
generally quiet. Common round coals for steam and forge 
purposes hang somewhat on the market, and low quotations con- 
tinue to be made to effect clearances for shipment, steam coals 
being obtainable, delivered at the ports on the Mersey, readily at 
gs, and in some cases at slightly less, with general quotations about 
93, 3d. to 9s. 9d. On inland sales prices are fairly steady, quota- 
tions, according to quality, ranging from 8s. to 8s, 6d. and 8s. 9d. 
at the pit. Engine fuel, owing to the present very small produc- 
tion of slack, is generally maintaining its price, and in some 
instances there is a disposition to harden on recent low quotations. 
At the pit mouth common slacks range from 4s, to 4s. 6d. and 
4s, 9d.; good medium sorts, 5s, 3d. to 5s, 9d.; and the best 
qualities, 6s, 3d. to 6s. 94. The coke trade remains steady, with 
prices firm at late rates. 

Barrow.—There is a steady tone in the hematite pig iron trade, 
but the business doing is mainly on home account, yet shipments 
show up a good average last week. From West Coast ports 9007 
tons of pig iron were shipped, compared with 5567 tons in the cor- 
responding week of last year, an increase of 3440 tons. Forward 
sales on colonial, continental, and foreign account are not, how- 
ever, large. Some satisfaction is felt at the further shrinkage 
in warrant stores ; 1150 tons have been cleared during the week, 
making a decrease since the bes pg | of the year of 6797 tons, 
and leaving stocks still on hand at 17,506 tons. There are 34 
furnaces in blast, being three less than in the correspondin 
week of last year. Makers still quote 58s, per ton for mixe 
Bessemer numbers net f.o.b., and warrant iron is steady at 
56s, 3d. net cash sellers, 14d. less buyers, In forge and foundry 
qualities of iron there is a poor trade doing, and makers confine 
their output as nearly as possible to Bessemer qualities. 

In iron ore a good business is doing in native qualities of raw 
material, and 12s, is still the current value of good ordinary sorts 
net at mines. Large importations are being made of Spanish ore, 
which is selling at 15s. 6d. per ton delivered at West Coast ports. 

In the steel trade a steady demand exists for heavy rail sections, 
and the mills are busily employed. The output of rails is well main- 
tained, but there is not a large trade in either light or tram rails. 
Heavy rails are still at £5 10s. per ton net f.o.b. Although makers 
are not well sold forward in steel plates, the mills are kept fully 
employed, and makers expect a continuance of orders will enable 
them to maintain full activity. Prices of ship plates are steady at 
£5 15s. per ton. The demand for tin bars, billets, slabs, and 
general steel merchandise is fairly well maintained, but hoops are 
not brisk, nor are orders for heavy steel castings plentiful. There 
is a good trade doing in chilled steel castings, 

Shipbuilders are likely to be busier, but at the present time they 
are badly off for orders. 

Atthe meeting of the Furness Railway Company this week, it 
was stated that the directors had pevan considered the policy of 
electrifying the Lake Side branch of their railway, but had come to 
the conclusion that they could not do so economically either 
by means of steam or water power. They have ordered ten new 
six-wheel coupled tank engines to work some of their passenger 
traffic, which is increasing year by year to a considerable extent. 

The coal and coke trades are quiet. Steam coal is at 14s. 
delivered, and blast furnace coke at 19s. 

Shipping is fairly well employed, so far as steel is concerned. 
The exports last week represented 6318 tons, being an increase of 
2132 tons on the corresponding week of last year. The total ship- 
ments of steel to date this year has reached 350,775 tons, showing 
an increase of 9726 tons on the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

IN the South Yorkshire coal trade there is some movement in 
household sorts, At this season of the year it is usual for coal 
owners to think of re-arranging prices with a view to customers’ 
winter stocking. The question of advance has already been under 
consideration, but opinion was not unanimous about raising London 
prices, which usually go up before any alteration takes place in 
the provinces, It is expected that in any case the advance which 
is customary on September Ist is certain to be imposed, and if the 
present dull wet, weather should continue, more money may be had in 
the open market before any general all-round rise comes into 
operation, At present it cannot be said that prices for house coal 
are very firm, the quotations for best Barnsley house coal being 
from 10s. to 10s, 6d. per ton, while secondary sorts are consider- 
ably easier. It is noteworthy, however, that the market is taking 
all, or nearly all, that is brought to bank, there being very little 
indeed going to stock. 

In steam coal, both for inland and shipment purposes, a very 
good business is being done. The export season, of course, is now 
at its height, and heavy tonnages are being readily despatched to 
Hull and other Humber ports, while the railway companies are 
taking full deliveries, Gas coal is being delivered steadily under 
contracts recently made, and it is sufficient that the best qualities 
are again most in favour. When high prices ruled some of the gas 
companies resorted to secondary qualities, from which they were 
able to get fair results with improved methods of manufacture. It 
was found, however, that there wasa decided disadvantage in other 
ways, such as the quality of coke and other residuals, the 
inferiority of which more than counterbalanced the saving in prices. 
This has led to large contracts being placed this season for South 
Yorkshire coal of the best qualities. 

In coke a heavy weight is ar sent to the smelting districts, 
best ordinary coke making 12s, 6d. per ton, washed coke fetching 
up to 13s, 6d. and 14s, 6d. per ton. There is animproved demand 
for slack, more particularly in the better qualities, 

Some improvement is reported in the iron market, the demand 
being now about equal to the supply. Makers report that they 
can quite easily find a market for the whole of their output, and 
that none is going into stock; while it is well known that no 
reserves are at present in the hands of consumers, Prices, how- 
ever, are low, and profits are small. For delivery in Sheffield the 
following quotations are current: West Coast hematites, 68s. to 
69s. per ton; East Coast ditto, 63s. to 64s. ; Lincolnshire No. 3 
foundry, 49s. 6d. to 50s.; Lincolnshire forge ditto, 48s. 6d. ; 
Derbyshire No. 3 foundry, 50s, 6d. to 51s, 6d. ; Derbyshire forge 
ditto, 47s. 6d, to 48s. 6d. ; bars, £6 15s. to £7 ; sheets, £8 12s. 6d. 
to £8 17s, 6d, 

In several of the steel manufacturing establishments business is 
stated to be increasing, more particularly in high-speed steels, 
which are coming into more general use for turning, planing 
machinery, and similar purposes, It is reported that the inquiry 
for best tool steel is increasing on account of the progress in the 
motor car industry, which is now an important feature in the steel 
industry, For Swedish, Siemens, and mer qualities there is 
considerable advance in the orders now being placed, as compared 





with what was done at the beginning of the year, and so far the 
outlook is regarded as promising. 

In the lighter trades of the city there is a little more firmness in 
some departments, but the difficulty of getting in accounts is still 
an unsatisfactory feature, which the majority of travellers con- 
tinue to report. The accounts in the metropolis and several of the 
chief country centres are more encouraging than during the earl 
part of the summer. Stocks appear to be moving very freely, wit 
the result that the merchants are ready to give out fresh orders, 
and on the whole the outlook for the autumn is rather better. 

The Junior Institution of Engineers is holding its summer meet- 
ing at Sheffield this week. The visitors have made the Baslow 
Hydro their headquarters, driving in and out over the moors, 
After a reception wy the Lord Mayor of Sheffield on Monday, the 
works of Messrs. Davy Brothers, Limited, were visited. There 
were visited the various processes of boilermaking, engine con- 
struction, and the production of machinery generally. The 
members then drove to the East Hecla Works of Hadfield’s Steel 
Foundry Company, Limited, where special attention was paid to 
the tramway construction department, more particularly to the 
layout floor, about six acres in extent, which was covered with 
work in various stages, including double junctions with iron-bound 
crossings for Manchester, double junctions for Chatham, two very 
large junctions for Leicester, a special junction for Stalybridge, 
ee car-shed work for Burnley. In the junctions for Bradford and 
Stalybridge, the points, crossings, and curved rails are all made of 
Hadfield’s ‘‘ Era” manganese steel. An important department of 
the East Hecla establishment is the colliery work, the output of 
colliery wheels alone being quite 10,000 per week, On the 19th 
inst. the members of the Institute saw an armour plate rolled, with 
other processes, at Charles Cammell and Co.’s Cyclops Works, and 
in the afternoon inspected the silver and plating works of James 
Dixon and Sons, Cornish-place. To-day the other industrial 
establishments on the programme of the Institution are J. H. 
Andrew and Co., Limited, Toledo Steel Works, and Thomas Turner 
and Co., cutlery manufacturers, &c., Suffolk Works, The dinner of 
the Institute takes place this—Friday—evening, at the Royal 
Victoria Hotel, Sheffield. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tus has been a very quiet week for those engaged in the iron 
and steel industries, and on Teesside almost all the works except 
those producing pig iron have been idle, it being customary to give 
holiday during at any rate part of the week in whieh Stockton 
Races are held. This year trade is so slack that nearly all the 
establishments have suspended operations during the whole of the 
week. The only important works that have been kept going are 
the Britannia Steel Works of Messrs. Dorman, Long and Co., 
Limited, at Middlesbrough, and there it has been the mill depart- 
ment that has been running. In former years Messrs. Bolckow, 
Vaughan and Co, have kept their Eston Steel Works in full opera- 
tion, but this year these works are closed like the rest. The 
tlackness of the finished iron and steel industries is manifested by 
the extent of the holidays. Formerly work was carried on on 
Monday and Tuesday in race weeks, but this year work is suspended 
for the whole week. 

It cannot be said that the pig iron trade is unsatisfactory, though, 
of course, deliveries to consumers on Teesside have been very 
small this week, but they are good to other quarters, and the 
stock will be increased but slightly. It is rather strange to see the 
pig iron trade so active, and yet most branches of industry that 
consume pig iron are slack. 

The most favourable feature of the pig iron market at the pre- 
sent time is the unusually good shipments from Cleveland to Scot- 
land; they have this month been much above anything ever 
previously recorded, and are 50 per cent. better than the good 
returns of last month. So large, in fact, are they that they have 
more than counterbalanced the falling off in the business with the 
Continent, and the total deliveries of pig iron by sea from the 
Cleveland district exceed not only those of last month, but also 
those of August in the past two years. The shipments to the 
Continent are nearly 30 per cent. short of those of August last 
year, but nevertheless are better than they were last month, and 
a further substantial improvement next month is looked for. 
There is reason to believe that the heavy demands from Scotland 
will be continued, for founders are well off for orders, and the 
supply of Scotch pig iron is short, and cannot very well be 
increased on account of the scarcity of ore. Consumers in Scot- 
land can buy Cleveland iron also on more favourable terms than 
those named for Scotch Pig iron. The qualities sent from Cleve- 
land to Scotland are Nos. 3 and 4 Cleveland foundry pig iron, more 
particularly the latter, and it is becoming scarcer. 

No iron has this month been shipped from this district to 
America, but the news from the other side of the Atlantic has this 
week had a good influence on the market here, for it is reported 
that the make of pig iron in the States is ing reduced, and the 
likelihood of there being a surplus to “ dump down” in the Euro- 
pean markets is considerably lessened. It does not seem probable 
that more Cleveland iron will be needed in the States, for the price 
of American iron delivered in the Eastern seaboard districts is low. 

A fair business has been done this week in Cleveland pig iron, 
and prices have moved upwards. Neither makers nor merchants 
have taken 46s, 6d. per ton this week—it was the regular figure 
last week—and the minimum has been 46s, 9d. “On Tuesday 
46s. 104d. was realised, but warrants having gone back, 46s. 9d. 
is again the regular figure. The leading firms are getting 47s. for 
their No. 3, and can only supply small quantities at that. There 
is very little iron in makers’ hands, and it is believed that the 
stocks in the public stores will, during the autumn, have to be 
drawn upon Lewvity to satisfy the demands of continental con- 
sumers, who so far have bought comparatively little. No. 4 
foundry iron is generally quoted at 46s, 6d. per ton, but some 
orders have this week been placed at 46s, 44d., though it is doubt- 
ful whether anything less than 46s. 6d. would now be accepted. 
It is rather difficult to sell No. 1 Cleveland pig iron, even though 
48s, 3d. per ton would be taken for it. With No. 3 at 46s. 9d., 
No, 1 should be realising at least 49s, 3d., or 1s, more than at 
present. Grey forge is firm at 45s. 3d., and mottled is at 44s. 9d. 
There is practically no white iron forthcoming, and the price 
thereof is nominal, Next week the furnaces of the Tees Bridge 
Iron Company at Stockton will be damped down for three wee 
in order to carry out certain ae 

The hematite pig iron market has shown some improvement. 
Makers having secured good orders last week through the reduc- 
tion of prices, have put their quotations up again 3d. per ton, and 
mixed numbers are not now obtainable under 55s. 3d., while No. 1 
is at 55s. 6d., and No, 4 at 52s. 6d. per ton. Rubio ore is tending 
downward in price ; merchants quote 15s, 6d. per ton c.i.f. Tees 
or Tyne, but generally consumers are not prepared to give more 
15s. 3d. The easier price of coke is also in favour of the iron- 
master, who can get what he needs at 15s, 6d. per ton delivered 
at Teesside furnaces for medium qualities. 

The manufactured iron and steel industries are very quiet, and the 
holiday this week at the works in the Middlesbrough and Stockton 
districts does not come inopportunely, because generally producers 
have difficulty in keeping their mills going regularly. Still they do 
not reduce their prices, For steel ship plates the price is £5 12s. 6d.; 
for iron ship plates, £6 10s.; for steel ship angles, £5 10s.; for iron 
ship angles, £6 5s.; and for common con tak £6 10s., all less 
24 per cent. f.o.t. Heavy steel rails are nominally at £5 5s. net 
at works, and business is rather quiet again. 

Palmer’s Shipbuilding and Iron Company, Limited, Jarrow-on- 
Tyne, are following the example of another leading North of 
England iron-making firm by asking their officials and workmen to 
become shareholders in the company, and thus take a financial 





interest in the concern which provides them with the means of live- 
lihood. The company will accept deposits of from 1s. to £1 per 
week, which will be deducted by arrangement from the employés’ 
weekly wage, except, if requested, from short pays followi 
holidays. Officials will be allowed to deposit noi £2 weekly, anc 
the extent of their holding is not to be above £400, while the men’s 
holdings are to be limited to £200. On the money invested 4 per 
cent. interest will be allowed, and this will _be added to the 
depositor’s account, or, if preferred, will be paid in cash. As an 
encouragement to invest, the directors to dispense with the 
registration charge on the purchase of shares. Deposits may be 
withdrawn up to one-half on seven days’ notice, and the whole on 
fourteen days’ notice. In the case where such a scheme is in 
operation, it is proving a great inducement to thrift among the 
workmen, 

It is now officially announced that Messrs. Swan, Hunter, and 
Wigham Richardson and Co., Low Walker and Wallsend-on- 
Tyne, are to take over the establishment of the Tyne Pontoons 
and Dry Docks Company, Limited. When in May Messrs. Swan 
and Hunter amalgamated with Messrs. J. Wigham Richardson 
and Co., it was generally expected that they would absorb the 
Tyne Pontoon and Dry Docks Company’s works, which lie between 
the two firms’ yards, and this has now practically come to pass. 
The combined concern will form one of the largest industrial 
concerns in this district, and, besides, they have a controlling 
interest in one of the chief marine a 
The directors of the Tyne Pontoons and Dry Docks Company 
report that their total profits during the last financial year were 
£12,326, against £17,182 in the previous year, and the dividend to 
be paid will be 5 per cent., as compared with 74 percent. — 

Matters are not satisfactory in connection with wages in the 
engineering industry, and it would seem as if there were soms 
trouble brewing. The Newcastle and Gateshead engineers have 
threatened to strike work if the employers do not restore wages to 
what they were prior to the reduction that was made in May last 
--ls. per week on time and per cent. on piecework. This 
resolution will have to be reconsidered after the various resolutions 
have been passed in other parts of the North-East Coast. The men 
asked for a restoration of the old rates of wages on the ground 
that trade had improved since May, and that the number of their 
unemployed had decreased by 1000. The employers contend 
that the condition of trade and prices do not warrant any altera- 
tion. The Newcastle men suggested the first week of next month 
as the time for a cessation of work, but before they carry out their 
— they will have to obtain the consent of their Executive 

uncil, 

The coal trade is quieter than it has been for some time, and 
consumers are in no hurry to buy, as they think that soon they may 
be able to supply their requirements on more favourable terms 
than the present. The demand from abroad falls short of expecta- 
tions, and naturally the dulness in trade generally in this district 
also affects the consumption of fuel. Best steam coals are at lls. 

r ton, and best gas at 9s. 14d., both f.o.b., with bunkers at 8s. 6d. 
it is less easy to sell coke this week than it has been for some time, 
and medium qualities have been disposed of at 15s. 6d. per ton 
delivered on Teesside. Best coke, however, is strong, buyers 
paying 17s. 6d. per ton for it. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been quiet this week, the inquiry for 
warrants being slow, with little business doing. A quantity of 
Scotch warrants changed hands at 58s. 104d. for delivery in ten 
days, and Cumberland hematite warrants have been done at 56s. 3d. 
nine days, but both classes of warrants mentioned are scarce, and 
speculators do not show any disposition to operate. 

Business has been done in Cleveland warrants at 46s. 84d. to 
46s. 104d. cash, and 46s. 10d. to 46s. ld. one month. The greater 
proportion of the business done in the warrant market is in 
Cleveland iron, for which there is a steady demand. 

The demand for Scotch pig iron on the part of consumers has 
been very moderate. In the market the feeling seems to be that 
there is a probability of lower prices, and accordingly purchases 
are made only from hand to mouth. 

Prices of Scotch makers’ pig iron do not show much alteration. 
G.M.B., f.o.b. at Glasgow, No. 1, is quoted 55s. 6d.; No. 3, 51s. ; 
Wishaw, No. 1, 55s. 6d.; No. 3, 51s. 6d.; Carnbroe, No. 1, 56s. 6d.; 
No. 3, 54s. 6d.; Clyde, No.1, 62s, 6d.; No. 3, 56s.; Calder, 
No. 1, 68s.; No. 3 not quoted; Gartsherrie, No. 1, 63s.; No. 3, 
56s. 6d.; Summerlee, No. 1, 68s.; No. 3, 58s. 6d.; loan, 
No. 1, 70s. 6d.; No. 3, 59s, 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 
58s. 6d.; Glengarnock at Ardrossan, No. 1, 62s.; No. 3, 56s.; 
Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 53s. 6d.; 
Dalmellington at Ayr, No. 1, 56s. 6d.; No. 3, 53s.; Shotts at Leith, 
No. 1, 66s. 6d.; No. 3, 58s. 6d.; Carron at Grangemouth, No. 1, 
67s.; No. 3, 58s. 6d. per ton. 

There is a quiet but steady business doing in Scotch hematite 
pigs, which are quoted by merchants 60s. 6d. for delivery in 
railway trucks at the West of Scotland steel works. 

The stock of pig iron in Glasgow warrant stores was reduced 100 
tons in the course of the past week, and it is reported that makers’ 
holdings are small. The output is steady. There are 40 furnaces 
making hematite, 38 ordinary, and six ic iron, the total of 84 
furnaces thus in operation in Scotland comparing with 87 at this 
time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6419 tons, compared with 11,331 in the corresponding 
week. The total shipments for the present year to date are 
211,751, against 216,887 in the same period of 1902. It will be 
seen that there is now a decrease in the te shipments, the 
former increase being gradually worked off in the course of the 
last few weeks. The past week’s shipments were distributed as 
follows :—To the United States, 215 tons; Canada, 475 ; South 
America, 790; Australia, 300; France, 10; India, 5; Italy, 905 ; 
Germany, 168 ; Holland, 160 ; Belgium, 20; Spain and Portugal, 
36; China and Japan, 40; other countries, 91; the coastwise 
shipments being 3204 tons, against 2917 in the corresponding 
week, 

Larger quantities of Cleveland pigs are now being imported into 
Scotland, and it is — that the consumption of this class of 
iron in foundries be heavy. The week’s arrivals at 
Grangemouth reached 16,004 tons, being 9431 tons more than in 
the same week of last year, and there is now a total increase in 
these arrivals for the present year to date of 49,149 tons. 

The advices from America have not been encouraging, but widely 
different views of the situation are taken by brokers and mer- 
chants. Those who anticipate steady to firm markets place their 
reliance mainly on the smallness of the stocks. It must be 
admitted that any large and sudden demand with the present very 
low condition of stocks would have a strengthening effect on the 
trade. So far, however, such a thing is not anticipated. While 
there is a general impression that makers’ stocks are small, it 
should be noted that there has in recent weeks been a considerable 
reduction in the output, which is materially less than it was at this 
time last year. 

There is a good deal of work in foundries and engineering 
works, and these have a fair prospect of being able to keep going 
for a considerable time. In the engineering branch, however, 
there is an element of unrest among the workmen on the wages 
question. The state of trade has not of late been such as to afford 
any hope that the masters could pay increased wages; but this fact 
does not seem to influence the men, among whom a great deal of 
dissatisfaction has existed. since their conflict with their own 
leaders on the strike which took place on the Clyde in June, 
The action of the men on that occasion was taken in defiance 
of their own executive, and the Clyde organisation has since 
been penalised in consequence; but the operatives are not ina 
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repentant mood, and the result of the election of office-bearers a 
few days ago is interpreted as ominous of disturbance. 

The Scotch coal trade has been fairly active this week, though 
the shipments are not so good as they were in the preceding week. 
The aggregate deapatohed from the whole of the Scottish ports was 
244,992 tons, com d with 260,794 in the preceding week, and 
255,434 tons in the corresponding week of last year. Prices of 
shipping coals are without material change. The current inquiry 
is only moderate, and the fresh charters of coal steamers do not 
indicate that there is likely to be an early improvement in this 
branch of the trade. Household coal is selling well for the season, 
there being no change in prices, and manufacturing sorts are also 
in good demand. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALTHOUGH business was slow on the resumption of office work on 
"Change this week, the outlook was regarded as promising. Large 
steam coal was firm, and some coalowners stated that sales had 
been effected for 16s. In one case a sale was effected at 16s. 3d., 
but this was exceptional. The prevailing quotations this week at 
Cardiff were 15s. 6d. to 15s. 9d. for best large steam, best steam 
smalls realised 83. 3d., and little was sold under 8s. Small 
seconds were sold for 7s. to 7s. 6d. and inferior at 6s. 3d. to 6s. 9d. 
This included drys. Best seconds steam are firm from 14s. to 15s. 
Drys are selling from 12s. 9d. to 13s.6d. Best Monmouthshire are 
quoted at 13s. 6d. to 13s. 9d. On the Swansea market late quota- 
tious for anthracite were firm, large selling from 13s, 6d., malling 
coals from 20s., and seconds from 19s., cobbles, 19s , culm 6s. 6d. 

The siackness of the house coal trade was shown last week by the 
temporary stoppage cf three cf the Rhymney collieries, Darran, 
Brithdir, and Gilfach. These collieries belong to the Rhymney 
Iron Company, where, in despite of conciliatory government, a long 
and troublesome strike has just ended. The copper pit Morriston 
resumed work on Thursday. This is in the Western Division. 

The greater attention now being paid by colliers to all safety 
arrangements was shown forcibly a few days ago in the case of a 
colliery at Maesteg, where a new rope had been put in for winding 
purposes. This the men complained had not been officially 
examined, and at a Federation Council meeting the subject was 
discussed by the Board, and instructions given to the secretary to 
report to mines inspector and request him to inspect. 

Mr. Brodie, electrician, of No. 6 and 7 pits, Tylerstown, Rhondda, 
has been awarded a first-class certificate by the examiners of the 
Northumberland and Durham College of Electrical Engineers. 
The fact is worth noticing as showing the attention paid to electrical 
work in Wales. 

Extensions and improvemen's are visible in most of the iron and 
steel works, at the tin-plate works, and in many of the associated 
industries. Substantial alterations are under discussion at the 
Cwmbran works of Guest, Keen and Nettlefolds, where a visit of 
the leading directors took place on Friday, accompanied by the 
chief engineer. The outcome of this will shortly seen, One 
good feature in the slack times—which gives promise of the future 
—is the free hand shown in improvements, enlarging furnaces, 
altering the arrangements in mills, economising of labour, utilisa- 
tion of waste power, adaptation of electric power, and clearing out of 
obsolete plant. Visitors to works are glad to note these things as 
good harbingers. At Dowlais a special make of steel is turned out 
for use in Nettlefolds, and the length of rails is exceptional, but 
at present demand has slackened. From Newport consignments 
are being sent periodically on Great Western Railway account to 
Highbridge. 

In the tin-plate districts the chief subject is the crisis threatened 
when the notices mature. Forty-three works are affected, with a 
total number of mills closely approaching 300, including those of 
Lydney, Abercarn, and Seto . Thirteen works, with 56 mills, 
are, up to date, unaffected. 

A fair amount of work was done last week, and I am glad to 
repeat the opinion lately stated that the trouble some regard as 
looming may pass. Employers certainly indicate a strong wish to 
show every reasonable effort to meet the men. 

At the half-yearly gathering of Dean Forest coalowners last 
week there was a good muster, and full discussion as to the means 
that should be taken to improve the coalfield. This, the chair- 
man said, would be done by the development of the deep seams, 
and should be carried out not only in pr that the income derived 
from the Crown property should be kept up, but also to the 
interests of those who had invested money in the Forest. Occasion 
was taken to pay a well-deserved tribute to Mr. T. F. Brown, who 
has held the post of deputy gaveller for thirty-eight years. The 
position is now held by his son, Mr. Westgarth Brown. 

One of the large Italian firms, the Navigazione Generale Italiana, 
has entered into contract with Messrs. Cory Brothers, Cardiff, for 
50,000 tons large and 10,C00 tons small steam, Naples and Genoa, 
c.i.f., prices stated to be 20s. large, 13s. 3d. to 13s. 6d. small. 

Some good cargoes are going to Capetown and Alexandria, and 
attention to coaling stations is Asim 

Colombo continues to receive large consignments. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THs week again the iron market in Rheinland-Westphalia has 
been exceedingly quiet in most departments, without being 
depressed, however. On home account a moderate inquiry was 
coming forward in the pig iron industry, but a fairly good export 
is done. The Rhenish- Westphalian pig iron convention is sa‘d to 
have booked a large contract in hematite for America lately. 
Billets and blooms are firm in price, and continue tolerably well 
inquired for, and bars are in lively request. Drawn wire is quiet, 
and so are ag plates, whereas sheets meet with good demand, 
and there has likewise been more life stirring in the girder trade. 

Business in the Silesian iron market moves on steadily, and has 
been tolerably brisk in some branches, Pig iron is in regular 
demand, especially foundry pig, which shows much firmness. The 
rolling mills are pretty active, and have had to stipulate for longer 
terms of delivery here and there, and there are no stccks worth 
speaking of. Quotations for malleable iron have not changed. 
Girders are well inquired for, and hoops can be reported in 
increasing demand, 

In the pm trade inland consumption, though slightly improv- 
ing, is still so small and insufficient that makers have to accept 
export orders at any price almost, just to keep their concerns well 
engaged. Basis quotation for heavy plates remains M. 125 to 
M. 130 p.t., free Kénigshiitte, Sheets meet with ready con- 
sumption. 

A satisfactory condition prevails throughout the Silesian coal 
trade. The business in house coal is gradually improving, dealers 
purchasing fairly large quantities now. xports to Austria- 
Hungary continue pretty strong, while in Russia only the better 
sorts of Silesian coal find a market, inferior qualities bei 
generally supplied by Polish pits. The coke trade shows poor | 
and a fair liveliness, 

In Rheinland-Westphalia shipments in steam coal are heavy, 
and coal for coke-making is also well inquired for. As the 
number of coke ovens is increasing, and production has been rising 
quickly, a restriction in output of 10 per cent. has been deemed 
necessary. There was a slight falling off in export noticeable in 
coke ; briquettes rise in demand. The steel works of Monterey, 
in Mexico, are reported to have given out a contract for 50,000 t. 
Westphalian coke. 

The want of confidence so long complained of still exists in the 
Austro-Hungarian iron business, and the present political condition 
in that country is not likely to improve matters, Fortunately, the 
harvest appears to be a good one, and this may have a favourable 





influence on some branches of the iron trade. Crude iron is very 
languid, and so is malleable iron. From the plate and sheet 
department unsatisfactory accounts are given; in girders a little 
more life was stirring, and rails, too, show a slight improvement. 
The machine and wagon-building industries are weakly occupied. 
Quite recently the locomotive shops, that are but poorly engaged, 
have received inquiries from Italy, and they are sure to try and do 
their best to obtain the order. 

Pit coal is quiet in Austria-Hungary, but in brown coal a healthy 
business is done. Hungarian output in pit coal rose from 
10 million q. in 1891 to 13 million q. in 1901, and the production of 
brown coal increased from 22 million q. in 1891 to nearly 
52 million q. in 1901. The figures for 1902 have not yet been pub- 
lished, but they are sure to show a further rise. 

The French iron industry is in exactly the same state as before, 
very few orders coming to hand generally. Only in the Haute- 
Marne business in iron and steel is pretty satisfactory. Paris 
quotations are 165f. p.t. for merchant iron, and 200f. p.t. for iron 

lates. 
While in the Nord Department b tra tions on the coal 
market continue brisk, the condition of the market in the Centre 
is anything but lively, and the high freights do not tend toimprove 
the general position. 

For pig iron a very limited inquiry only comes in on the Belgian 
iron market ; for malleable iron a fair demand was experienced 
upon the week. In manufactured iron not much is done ; girders 
move off slowly and can hardly realise 130f. p.t. Competition on 
the export market is very keen. For merchant bars No, 2 136f. 
p.t. is asked, free Belgian stations ; No. 3 fetches 140f. p.t., but 
concessions of 2-50f. p.t. are willingly granted. The construction 
shops report themselves very actively engaged. 

The tone of the Belgian coal market is being influenced by the 
difficulties between the pits and the manufacturers, the latter 
asking a reduction of lf. p.t. It is not unlikely that the pits will 
have to give in at last. Best sorts of engine coal are paid with 
13f. p.t., dry sorts of coal for brick kilns are a trifle neglected, 
owing to the bad weather of the last weeks. Shipments in coal, 
especially to France, have considerably improved, as dealers are 
purchasing much more freely now. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 6th. 


DEMAND for pig iron has not been stimulated by the reduced 
price. The argument made at the outset was that reduced prices 
would lead buyers into the market to place large orders for 
forward delivery. When buyers are convinced that the lowest 
level has been reached they will probably contract heavily. They 
are not yet sc convinced. No.1 X northern iron is being offered 
here at 17-50 dols.; No. 2 X, 16-50 dols.; northern forge at 
16 dols.; and No. 1 southern foundry at 17 dols.; these low quota- 
tions do not draw out buyers, excepting for such small quantities 
as will enable the foundrymen to run along. In finished material 
there is no change in the situation, and —— keeps up at 
the maximum point. Heavy buying will follow in the early 
autumn in view of the installation of so many new enterprises. 

The event of the week is the retirement of Charles H. Schwab 
from the presidency of the United States Steel Corporation. 
He is succeeded by W. E. Cory, who is abundantly able to take 
the reins. The business of this great company is prosperous 
and the managers say that their entire capacity is sold far ahead. 

The Colorado Fuel and Iron Company, which has been the 
football of stock jobbers for months, has had a change in manage- 
ment with a view of enlarging its operations. That corporation 
has not lately extended its control over any other independent 
companies, as was contemplated. Latest reports about cro 
substantiate all reports heretofore published. The latest report in 
railroad circles is that the Gould system of roads will reach this 
city, and that all plans to that end have been completed. A line 
is now being built in northern New Jersey which is to be the con- 
necting link between the eastern connection of the Wabash and 
this city. This scheme has been fought by the Trunk line 
managers for years, because it involves an element of competition 
which it has been the purpose of eastern trunk line managers to 
render impossible. Railroad traffic is as voluminous as ever, and, 
with the incoming crops, there are already indications that rolling 
stock will not be sufficient to supply the wants of the community. 
All of the lesser industries are crowded with work, and the inquiries 
coming through jobbing and manufacturing centres warrant the 
favourable opinions concerning the future of trade which has been 
expressed for months past. Distributing requirements are very 
heavy, and eastern jobbers are now calling for cars to hasten ship- 
ments to western and southern distributing points. 

The railroad builders are pushing construction work with great 
energy. A few lines of road will probably be obliged to secure 
some rails from abroad, the amount of which is unknown. Our 
mills are not in condition to take large orders for delivery before 
the end of the year. The amount of business taken for next year’s 
delivery amounts to nearly 600,000 tons. Several large railway 
systems have recently closed arrangements with financiers for 
extensive loans to complete extensions and improvements. These 
requirements will keep all mills quite busy which are engaged on 
manufacturing railroad supplies, There is also quite an active 
demand for material for electric roads, and a number of combina- 
tions have recently been effected for connecting various cities by 
lines under the same management. The completion of these 
schemes involves the construction of more or less mileage, and 
within a few days railmakers and manufacturers of other electrical 
equipment have been asked to bid upon quite a variety «f work to 
complete these projected inter-urban systems of road. 


New York, August 10th, 


The steel industry maintains its extraordinary activity in all 
parts of the United States. Transactions in foundry iron for the 
week in large blocks, so far as reported, foot up 45, tons. Basic 
pig has declined to 16 dols, in Eastern markets, and cast iron pipe 

as also dropped, resulting in the placing of a few large orders. 
Transactions will likely close this week at a cut rate for large lots 
of billets in order to keep out foreign billets, which at highest 
current market rates can be imported. Steel car builders offer to 
take several thousand tons of material provided their terms would 
be accepted, but mill owners have so far declined. Iron and steel 
bar mills are fighting against a declining tendency with but little 
age of being able to hold their ground. The American 

ridge Company is now making out a tentative estimate of its 
requirements for the coming twelve months, and it is said this is 
being done at the instigation of some of the large bridge iron 
producing interests with a view of securing the large orders of 
this big consumer at concessions. Large agricultural implement 
interests in the West have just closed for steel for implement use, 
and smaller concerns are likely to follow suit. These large con- 
tracts in the face of a declining market are regarded as indications 
of an early end to the declining tendency throughout the market. 

Should the large consumers decide to renew their policy of pur- 
chasing for long periods ahead, it would doubtless impart a very 
strong tone to the market and result in an accumulation of busi- 
ness at mills and furnaces which would transform the present 
aspects of the market. 

Notwithstanding the declining tendency, there is a very strong 
undertone which is hard to explain. It is known that there is a 
very large amount of business held in reserve, but when it is 
remembered that iron and steel production is sold far ahead, it is 
easy to see what effect the presentation of this held-up business 
would have upon an already oversold industry. A { many 
new enterprises are now in shape to buy material. Should these 
enterprises conclude to purchase, it would constitute a third factor 





| that would tend to a general strengthening of the market. The 


condition of stocks is hard to explain, Good railroad stocks arg 
selling at a 5 and 54 per cent, basis, which are earning double that 
amount. A vast amount of good stocks have been sacrificed ip 
order to hold up a great number of companies and corporations 
concerning the outcome of which much uncertainty prevails, ‘I'he 
present abnormal conditions in stocks cannot prevail much longer, 
‘The liquidation that has been going on has aone much good and 
has imparted confid where confid has been lacking. There 
is a very urgent call for money, and “time” money is held at high 
rates, 

The promises are fair for good yields of cotton, corn, wheat, oats 
hay, and live stock, The agricultural communities will obtain 
more for their products this year than last. ‘he declinj 
tendency in iron and steel is already bringing to the surface a lo 
list of requirements which have within a week arrested the 
tendency to weakness in two or three lines, and strengthen the tone 
in all directions, The general trade is in good condition, The 
cotton corner is causing the idleness of a good many mills, and in 
New England alone 2,000,000 spindles are idle, In the lesser 
industries, excepting in the building trades, everything is working 
to full capacity ; the strikes in this city continue to cause a great 
deal of uneasiness, Earnest efforts are being made to establish a 
basis of harmony whereby the serious labour agitations of this year 
will be avoided next year. Very intluential citizens have taken the 
matter in hand, and they feel contident that the outcome of their 
efforts will be the establishment of more friendly relations, A 
national association of employers has been formed for the purpose 
of resisting by united ettort, backed by abundant means, what 
they will regard as unjust and arbitrary demands of the workers, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal market very firm and pr'ces hardening. House coal 
remains unaltered. The quantity of coal shipped for week ending 
August 15th was 80,650 tons; foreign, 63,247 tons ; coastwise, 
17,403 tons. Imports for week ending August 18th :—lIron ore, 
1850 tons ; pig iron, 1500 tons ; steel bars, &c., 2313 tons ; ecrap, 
52 tons ; deals, &c., 2534 loads ; pitwood, 7558 loads, 

Coal :—Best steam, 13s, 3d. to 13s, 6d.; seconds, 11s, 9d. to 12s,; 
house coal, best, 15s.; dock screenings, 8s. ; colliery, small, 7s. 3a, 
to 7s.6d. Pig iron:—Hematite warrants, 56s, 3d. f.o.b, Cumber- 
land prompt; Middlesbrough, No, 3, 46s. 9d. Iron ore:— 
Rubio, 14s. 9d.; Tafna, 15s, 6d. Steei:—Rails, heavy sections, 
£5 5s. to £5 10s.; light do,, £6 5s, to £6 10s, f.0.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, 
£4 15s., all delivered in the district cash, Tin-plates :— Bessemer 
steel coke, lls. 9d. to 12s.; Siemens coke finish, 12s, to 12s. 3d, 
Pitwood, 17s. to 17s. 3d. ex-ship. London Exchange telegrams :— 
Copper, £60 to £60 10s.; Straits tin, £127 10s. to #128. Freights 
easy. 








CATALOGUES. 


THe Vacuum Brake Company, Limited, 32, Queen Victoria- 
street, E.C.—A small pampnlet containing tabulated results of 
brake tests with twenty bogie wagons fitted with rapid acting 
vacuum brake, ‘The total weight of the train was 38U tons oda, 
The quickest stop was made in 19 seconds, the distance run being 
133 yards, ‘The prake had to be applied fairly gaadually in order 
to secure a smooth stop. 

ALLEY AND MACLELLAN, Limited, Glasgow. Catalogue No. V. 22, 
devoted to steam, stop, and satety valves, and tittings.—This 
book is well printed and bound, has a copious index, and is 
provided with a code and instructions for its use. Its usefulness 
would be further enhanced by printing the name of the firm 
along the back. 

TEMPLER AND RaNOE, Limited, Coventry.—Pamphlet No. 14, 
feed valves, 

C,. W. Burton, GRIFFITHS AND Co,, Ludgate-circus, London.— 
This company has issued a small treatise on grinding, in which the 
working of the Burton disc grinder is explained, 

DrakE AND GoRHAM, Limited, 66, Victoria-street, Westminster. 
—Pamphlet describing the Holden magnetic clutch. 

PIERSON AND Co., 17 and 18, St. Dunstan’s-hill, London.— 
Catalogue of constructional steel and iron work, artistic forged 
iron work. The Joly patent system of steel construction is ex- 
plained and illustrated in this book, 

PraTT AND WHITNEY Company, Hartford, Connecticut, U.S.A. 
—This is a tastefully arranged catalogue dealing with four types 
of lathes made by this firm, namely, the bench lathe, 10in. tool- 
maker’s lathe, 13in. engine lathe, and 14in, engine lathe. The 
illustrations are superbly produced, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. HepwortH Cou.ins’ (consulting chemist) address is: Care 
of Messrs, Edward Wihl and Co., 17, Nicholas-street, Manchester. 

Messrs. MaNLove, ALLIOTT AND Co., Limited, Nottingham, 
have just completed an important contract for the erection of a 
combined refuse destructor and power plant for the Corporation of 
Nottingham, at which the steam power raised from the burning of 
refuse is utilised for generating electricity for propelling part of 
the tramcars ruoning in the city. A similar plant is in course 
of erection by the same firm, also for the Nottingham Corporation, 
which will then have three installations put up by Manlove’s; 
while they are erecting destructor installations for the Corpora- 
tions of Birmingbam, Eastbourne, Wolverhampton, and Liverpool. 
At this last-named city between 15,000 and 20,000 Board of Trade 
units will be generated per day—when the new installation is in 
full work—from steam raised from refuse burned in destructors 
built by Manlove, Alliott and Co,, Limited. At another installa- 
tion—at Cambridge—the steam is employed to drive the erg 
os which are frequently called upon to raise over 3,500, 
gallons of sewage per day to a height of 50ft., and deliver it to the 
sewage farm, which is over two miles away. This firm have 
brought out a new destructor for small towns, the first of which is 
erected at Loughborough, and is capable of burning over one ton 
of refuse per hour. 








Tue New Motor Car Act.—This Act will come into forc3 on 
January Ist next. Motorists will derive a scrap of comfort from 
the fact that the opinion of one witness only as to the rate at 
which a car was travelling will not be enough to secure a con- 
viction, So far this is satisfactory, but it is quite probable that 
two witnesses, unless they are trained observers, may form an 
exaggerated impression of the speed at which a car is travelling. 
It is to be feared that the speed limit will still be the cause of 
much trouble and annoyance, 

Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Kngineer commander : 
W. H. Skinner, to the Vivid, for the Forth. Engineer lieutenants: 
G. L. R. Perkins is promoted to engineer commander and re- 
appointed to the Pembroke additional ; W. H. Adams to engineer 
commander, and re-appointed to the President, additional ; H. W. 
Kitching, to the Duke of Wellington, for the Star, on paying off, 
Engineer sub-lieutenants: H. A. Pare, to the Duke of Wellington, 
for the Nelson ; T. G. Coomber, to the Nymphe, 
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THE PATENT JOURNAL. 
Condensed from “ The Fo norig py Official Journal of 


Application for Letters Patent. 


When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


5th August, 1908, 
17,005. Apparatus for Bugnina L*quip Fost, J. Hail- 


yood, Barnsley. 
ote Lane ATTACHMENT for Wacons, W. W. Finch, 


anchester. 
wah AceryLeNngE AvToMoBILE Lamp, 8. Russell, 


alsall. 
i * BeaRtvos and Lupatcatinac Devices, A. E. 
Bradshaw, Ramsgate. 
17,009. Secoaine Latas to Bepstgaps, C. H. Weod and 
R. L. Stone, Hull. 
17,010. S1GNAL-TRANEMITIING APPARATUS, T. F, J, Truss, 


Liverpool. 
O11. Combination Giazina Metuop, J. Macduff, 
istoL 

wot. Fotprne Tasugs, A. O. Lasbrey, Derby. 

17.018. DevacHaBLe Lusricator for Puttrys, J. East- 
wood, Leeds. 

17014 Fryers for Jack Wuxgzs, W. Dickinson and 
W. H. Wood, Manchester. 

17,015. Compivationy Book Marg, E. Rvberts, 
Sheffield. 

17016. “BOILER Gaver Cocks or Grassxs, J. Irvine, 


Glasgow. 
7, Constructine Sgats, J. Adair, Waterford, Co. 


Waterford. 
17,018. Moutpine Hottow Articiss, J. G. Morrison, 





lasgow. 
010” Fixtsa Broom Hanpigs, W. A. Rohleder, 
erlin. 

17000. Manvractork of Tongs, B. F. McTear and 
H. C. W. Gibson, Liverpool. 

17,021. Anima Traps, A.Campbell, London. 

17022 Improvgeo Cavuck, D. Hildersley, London. 

17,023. DisPLAYING Movine Picrorgs, W. P. Thompson. 
—(A. B. Langham, India.) 

17024. Waekis, W. Lewy, London, 

17,025. Davice fur Supportive an Oren Umprecra, 
H. Epstejn and 8. Helmann, Londen. 

17,026. Stwam Gatos Gtass Prorgctor, P. Oakes, 
Burnley. 

17,027. CONDENSERS, W. A. P. Worner, London. 

17 028. HatSranp for Taimmino Porposss, A. B. Elscen, 
London. 

17,029. Mawuracture of Cement Srapi, W. A. C. 
Waller, London. 

17,030. Pockets, A. Lines, London. 

17,031. Pocket Knives, A. Lines, London. 

17,082. Boxes made of ConrucaTep CaRppoarp, G. H. 
Munsell-Smyth, London. 

17,088. Dry Swoxine Pipg, F. Hansing, Loughton, 


Easex. 

17,034. In~puction Taransrormers, E. Ducretat, 
London. 

17,035. Dryina O1rs, W. Leppert and M. Ragovin, 


London. 

17,036. Fotprnc Fan Menu, R. Rothschild.—(M. Peiser, 
Holland.) 

17,087. Cyoie Gear, W. E. Stevens, London. 

17,088. Spagp InpicaTor, A. F. Dickeson, London, 

17,039, Hammer Harts, G. Nairn, London. 

17,040. Reraicgratina Macuings, F. Windhausen, 
sen., and F, Windhausen, 13: London. 

17,041. Sprinc Waert, Sir H. P. Dick, Bart., and M. 
Lucas, Preston, Brighton. 

17,042. Noy-skippina Tire AppLiance, B. McGarry, 


mdon. 
17,043. Evaporators, P. Westphal and W. von Alberti, 


London. 

17,044. VantaBLe Spgep Gear, W. R. Wills and W. L. 
Gilder, Sheffield. 

17,045. Lockine Rartway Carriace Doors, J. Gale, 


London. 
17,046. Norgpapzr and Envevopg, O. E. L. Mockler, 


London. 

17,047. Maxine CornruGaTED Carppoarp C, Thiébaut, 

London. 

17,048. ConpeNsaTion AIR Pomps, J. Wilhelmi, 
ndon. 

17,049. Saat Locks for Mai Baas, J. Channon, 


London. 

17,050. Gas Lientinc by Incanpescencr, J. Cox, 
Croydon. 

17,051. Skirt Hotpers, 8S. D. Engle, London. 

17,952, Supine Doors, A. W. Sullivan and W. Renshaw, 

mdon. 

17,058. Fezpinc Ewnoines whilst Ronnie, J. G. 
Robinson, London. 

17,054. Apvertisine Devior, J. Mackintosh and J. 
Mackintosh, Limited, London. 

7,055. HoLpING INCANDESCENT ManTLEs, W. H. Akester, 
London. 

17,056. ArmospugRic Gas Borners, W. H. Akester, 

ndon, 

17.057. Strggninc Gzar, T. Mathewson and A. J. 
Fielding, London. 

17,058. RenpgRine Opsects Visintg in the Dark, A, 
H. Lymn, London. 

17,059. Exectric IncanpEsceNT Lamps, W. P. Thomp- 
son, —(Bayerische Glihfadenfabrik Augsliirg - Lech- 
hausen Georg Luedecke and Co , Germany.) 

17,060. RerrRicgRATING CHamReRs, C. Kisch, Liver- 

1. 


pool, 
17,061. Brick Kins, J. D. Wilson, Liverpool. 
17.062. Ianrt1on Devices for ExpLoston Motors, I. 
Zubalof, London. 
17,068. Corsgts, 8. Lindauer, London. 
17,064. Automatic VaHICLE Brakes, E. L. Cridge, 


ndon. 
17,065, Excuanotne Sounp Box Piys of Gramornoneg, 
P. Giibler, London. 
17,066. TorteT Papgr, D. Mayer, London. 
17,067. Instruction in Cornack Va.ugs, R. Haddan.— 
(H. Semmler, Germany.) 
17,068. Suspgnpine Devices for Coats, R. Borzutzki, 


ndon., 
17,069. GgometRic TéLecRaPHs, G. B. Rossman, 
London, 
17,070. Prez Jomnts, W. H. Northcott and E, Frampton, 


ndon. 
17,071. Imrratine the PLastic Contour of Oxsgcrs, C. 
A. Baese, London. 
17,072. Synronisina Two Evtcrric Circuits, C. R. 
Payne, London. 
17,078. Exgctric Arc Lamp3, T. Hamilton-Adams, 


mdon. 
17,074. Proptcina P.t Coat, C. Plate and J. Lieb, 
mdon, 


6th August, 1903. 


17,075. Porrgry Kins, F. Slowak, Manchester, 

17,076. Renpgrina Fipagge UssHRINKABLE, R. Moles- 
worth, Bradford. 

= Wrpeg-sHarep Boister, E. Grundstedt, 

logne, 

17,078. Bonstns, A. Rticker, Manchester. 

17,079. Warch Wristtet and Coin Pursg, A. G. 
Pinfold, Bradford. 

17,080. Banp Fasteners, A. H. Bancroft, Church, near 
Accrinton. 

17,081. Caninet, F. Saunders, Uplyme, Devon. 

17,082, Trottey Potgs, E. M. Munro, H. Brecknell, 
and H, I. Rogers, Bristol. 

17,088. Motives Powgr for AvutomosBILEs, G. H. H. 
Kennedy, Liverpool. 

17,084, FouR-wHRELED Horsk-DRAWN VEHICLES, T. 
Gare, Manchester. 

17,085. Lips for Mik Cans, A. Garner, Manchester. 

17,086. Hack Sawina Macuings, H. A. E. Liebert, 
Manchester. 

47,087, Drargry Hospens, B, Draper, Liverpool, 





17,088. Game Apparatus, 8. M. Rawland, Liverpool 
17,089. Weaving Dovste-BorpeRED CioTH, G. Hove, 


Glasgow. 
17,090. Fixuxa Parts of Boxes Toszrugr, J. Robertson, 


‘ow. 

17,091. INventEp Gas Burner Tap, C. T. A. Henshaw, 
Edinburgh. 

17,092. Storacs of Sewine Targa, W. Sanders, Man- 
chester, 

17,098. Stave for Suspznpine Hanks, J. D. Tomlinson. 
—(F. Haas, Germany ) 

17,094. AUTOMATIC SéL¥F-SHUTTLING Looms, J. J. Gregson, 
Preston, 

, Cansuretrers for Motors, J. G. Turner, 


mdon, 
17,096. AppaRaTus for TaeaTine Pgat, C. K. Carmichael, 
Glasgow. 
17,097, Sterttisine Apparatus, A. T. Pfeiff, Glasgow. 
17,098. InrLaTED Tires, L. Azulay, Southwick, 
Sussex. 
17,099. TiLzs, W. Wicherski and M. Robinski, Berlin. 
17,100. Canvas Mang Layers for Horsxs, J.8. Walley, 
Whitchurch, Salop. 
17,101. Typgwritinc Macuines, B. J. B. Mills.— 
(‘* Secretary,” United States.) 
17,102, Rattway Sionauuine, E. W. Timmis, London 
17,103. Compustion of Fug. in Boiters, I. A. Timmis, 


London. 
17,104. Hanpigs for CoLLapsiBtE CARDBOARD Boxss, 
H. Lewis, A. R. Tibble, and 8. H. Tigg. London. 
17,105. Extzcrric Traction Supports, D. Bordoni, 
London. 

17.106. Gymnastic Apparatus, L. Pelletier and G, 
Monier fils, London. 

17,107. Envecopsgs, P. V. y Villarroel, London. 

17,108. Hotpise PaorooRaruic Fitms, A. F. Eden- 
Perkins, London. 

17,109. ConcenrraTion of Mingras, H. L. Sulman 
and H. F. Kirkpatrick-Picard, London. 

17,110. ManuracturE of Grass Borrixzs, J. Forster, 


mdon. 
17,111. Bossins for Twist-Lace Macuings, L. A. Atkin- 


son, London. 
17,112. Tagatment of PLastic MaTERIAL, R. Gibbins, 


ndon. 
17,113. Srggrinc Enxcive ConTroiigrs, J. M. Gray, 
ondon. 
17,114. Expgsiuinc Water from Criiars, W. U. 
Griffiths, London. 
17,115. Spgcrac.xs for Usg in Suootine, W. W. Watts, 
mdon. 
ApvertTisiInec VeEHicies, &c., W. Klasen, 
London. 
17,117. Sgauino Borr.¥s, J. Herrin, London. 
17,118. Propuction of Typ Sgcments, W. P. Thomp- 
son.—(A. Greeff and Co., Germany.) 
17,119. Manuractorge of Pocket Books, G. Hayes, 


ndon. 
17,120. Binpinc Mepra for Or. Cotours, J. E. Kollin- 
ger, London. 
17.121. Typmnc Macuing for Music, C. Wirts and A. 
Post, London. 
17,122. Sarery Device for Bany Cuarrs, K. F. Statham, 


ndaon. 
17,128. Turesaine Macuines, E. Rodolausse, 


ndon. 

17,124. Composition for Presgrvinoc Eoos, J. M. 
Brooks, London. 

17,125. Passencer Lirt for Raitways, H. B, Rogers, 
London. 

17,126. TagRmomerer, E. Pinketti, London. 

17,127. Cyctzg Gmar-casgs, H. W. Dover, London. 

17,128. Evecrric SionaLiise for Tratns, M. Archam- 
bault, London. 

7. Automatic Atm Rraxkg, A. H. Freeman, 


on, 
17,180. Borter, J. Edwards, London. 
17,181. Stgam Enouves, P. R. Mattocks and J. L. 
Graffin, London. 
17,182. Irontnc Macutnes, T. 8. Wiles, London. 
17,188. Weicutne Trucks, T. G. Stevens, London. 
17,184. Copyina Macuives, P. Jensen.—(Maschinen- 
Sabrik Elektrograviire, Limited, Germany.) 
17,135. Mawuractorge of Varnisugs, A. Tixier and L. 
Rambaud, London. 
17,186. Fastentnc SypHon Heaps, J. and G. Schulhof, 


don. 
17,187. Comptngp Vest and §uirt, J. D. van Fleet, 
London. 
17,138. Wasuers, 8S. Newberry, W. T. and A. Phillips, 


London. 

17,139. Steam Exarngs, C. H. Jerrard.—(P. M. Jerrard, 
Transvaal. 

17,140. ELtgcTro-macnets, F, de Mare, London. 


7th August, 1908. 


17,141. Winpow Fastewgr, W. B. McGregor, Giasgow. 

17,142. Sprnnine Macutng, W. Acheson, Glasgow. 

17,143. Revotvine Heev Piartss for Boots, H. Wood, 
Burnley. 

17,144 cre of Orncan Pipgs, A. Keates, 

effield. 

17,145. Trire-rixtne Apparatus, Kirlew Brothers, 
Limited, and R. L. Kirlew, jun , London. 

17,146. Mepicatep ComMForTER and Soorner, A. E. 
Jones, Liverpool. 

17,147. Looms for WEAVING, 


ax. 
17,148. The Hammock-Amico, M. C. Horne, Devizes, 
17,149. Execrric Traction, 8. G. Bennett, Wolver- 
mpton. 
17,150. Switcues for E:ectric Motors, A. Sykes, 
Huddersfield. 
17,151. PaTeR-mMounTING Macutngs, J. and F, Ibbet- 
son and Armitage and Ibbetson, Limited, Brad- 


&c., I. Bainbridge, 


ford. 

17,152. SecurInG ScaFFOLDING Poigs, E. Wilding, 
T. Catterall, and J. Warbuton, Bolton. 

17,153. Sezzp Iypicators, A. W. Brown, Manchester. 

17,154. Bow.er’s Measurine InstRuMENT, R. Mac- 
gregor, Greenock. 

17,155. Megat Jacks, W. H. Bayley and J. W. Wood- 
ward, Walsall. 

17,156. Rosser Soxvution, I Frankenburg, Limited, 
R. J. Frankenburg, and F. H. Betteridge, Man- 
chester. 

17,157. Means for MANUFACTURING Bricks, A. M. 
Lambert, London. 

17,158. Revotvine Cowts for Carmngys, J. 8. Sloggett, 
Bristol. 

17,159. Curr for Hotpine Bossrns, F. and J. Crossley, 
Todmorden. 

17,160. Pweumatic Tire, E. B. Killen, Belfast. 

17,161, Continuous Morr_e Furnaces, C. B. Winzer, 
Hanley. 

17,162. Securrinc Davice for Doors, A. H. Harrison, 
Manchester. 

17,163. Winpow Frames, J. W. Smith, Manchester. 

17,164. Loos Corrs, C. C. Parker, London. 

17,165. Fasrenines for Braceigts, W. A. Hildyard, 
London. 

17,166. TaBLE Top, J. W. Morison, London. 

17,167. Book-marKER, F, R. Britten, London. 

17,168. Stoppine Tramcars, R. Grimmer and W. P. 
Goodale, London. 

17,169, ARRESTING NicoTivg in Pipgs, H. Schubert, 
London. 

17,170. Ke1tLes, R. W. Boyd, London. 

17,171. Masks for PHorocraraic Printinc, W. C. 
Grubb and A. Nixon, London. 

17,172. Fivugs for Stgam Boiiers, A. Stevenson, 
London. 

17,173. Execrric Startinec Gatss, H. F. Foster, 
E 


/psom. 
17,174. Fonwets, E. A. Dowding, London. 
17,175, SmMoKE-consumIne Stoves, J. E. Roker, 


London. 
17,176. Protectine Tings of Veuicurs, J. A. Mays, 
don, 
17,177. Drivine Gzar for Motor VgHICLEs, W. J. Lloyd 
and W. Priest, London. 
17,178. Apparatus for PLavine Games, C, M. Mumford, 
London, 








17,179. Exgcrric Raitway Sysrems, H. H. Lake.— 
(Morgan Electric Machine Company, United States.) 


17,180. Cxocxs, A. Kopekin and W. Kutscha, 
on. 
17,181. Guarps for Wispows, J. C. Beadle and F, Hind, 


ndon. 
17,182. Carp Casgs, T. G. Edwards, J. and§. Birn, and 
A. Elsner, London, 
17,183. Uritistve Buast Furnace Gasms, H. Schulte- 
Bteinberg, London. 
17,184. OvERHEAD Exxctric Conpuctors, F, Kriickl, 
London, 


17,185. ALTERNATING CoRRENT Motors, G. Finzi and 
E. Korrodi, London. 
a Apparatus for Woop Workine, J. Piquet, 
ndon. 
17,187. Lgak-stoprina Hoss Curr, 8. 8. Bromhead. — 
(G. Ewald, Germany.) 
17.188. Fastenines for Fosz Boxes, G. W. Goldring, 


wien , for Drayina Poratogs, G. Ullrich, 
17,190. _ eee VerTIcAL Motor, E. Cote, 
17, 191. i Mecuanism for Cannon, M. Mondragon, 
17,192. Priwriva Macutxs, W. 8. Dow and E. J. Smith, 
17,193, Gun Wans, 8. T. Batley.—(4. C. Whitney, New 


Zeala’ 

17,194. Fing ALapM’, C. L. Walker and J. Lindsay, 

ndon. 

17,195. Wiretess TaLecraPpuy, O. Rochefort and E. 
Mors, London. 

17.196. Construction of Vatver, H. W. Sansom 
London. 

17,197. Gas-HEATING Stoves, C. R. Wheaton, London. 

“i Vatves and Srop Cocks, G. Higginson, 


mi 
17,199. APPARATUS for Maxine Paper Pocp, R. Kron, 


ndon. 

17,200. Automatic CoupLinas, A, J. Marquand.—(A. 
Smart, High Seas.) 

17.201. CatcoLaTine Macuines, J. E. Lange and A. T. 

‘oe, London. 

17,202. Trovsgrs, J. 8. Fisher, London. 

17.203. Mmans for Dayinc Graw, La F, W. Lyles, 
Kingston-on-Thames. 

17,204 Maxine Pipgs, W. P. Thompson.—(A. Bonna, 


rance, 

17,205. Fiusnine Apparatus, A. J. Boult.—(L. Giraud, 
France 

17,206. Macuine for Suapixe Doves, J. Callow, Liver- 


pool. 
17,207. Dynamo Execrric Macuinges, T. M. Dutton, 
and The Sandycroft Foundry Company, Limited, 
Liverpool. 
17,208. "aa Luctrer Matcugs, T. H. Edwards, 


iverpoo! 

17,209. Mans for Raistne Sautrers, W. F. Williams, 
London. 

17,210. Wager Trees, C. T. J. Oppermann, London. 

17,211. Criasp for CLosina ENVELOPEs, A. de Saint- 

17,312, Comtavennea 8 Towwats, D. Phili 
212. ConsTRUCTING SuBAQUEOUSs D. Phi 
London. ™ 


17,213. AnrmaL Suears, W. M. Cahill, London. 


, 17,214. Protectiuc Exvxectric Circuits, W. B. Wood- 


house, London. 

17,215. Maxine Gas, G. Wostinghouse.—(4. M. Gow, 
United States.) 

om Door Hixogs, ©. Phillippi and H. Maurer, 


_—, DisH-SHAPED EXCHANGEABLE CaLK, F. Leicher, 

mdon. 

17,218. Brake Apparatus for Wacons, R. Harris, 
pet 


Lo don. 
17,219. Macuuvg for SoLeinc Footwear, H. Busse and 
W. Schou, London. 
17.220. PgRroRaTED Firg-cRaTz Lintno, M. Goebel, 
London. 
6th June, 1908. 


17,221. Means for Traysportine Loaps, J. Rigg and 
T. and O. J. Meacock, London. 


8th August, 1908. 
17,222. NoNn-REFILLABLE Borrie, J. A. G. Strawson, 
Penarth, a 
17,228. Ramway Lings and Rote Srock, J. G. 
Lorrain, London. 
17,224. Comprygp Borter and Conpewsgr, W. Firth and 
A. Waddington, Thornhill, near Dewsbury. 
7,225. AvutoMaTiC TgLEPHONE SwitcHBoarD, F. J. 
Lowe, < 
17,226. Gas Propucer for Motors, K. F. T. Buée, 
Slough. 
17,227. Pap to Prevent Horses Curtine their Lzos, 
J. H. Bayliss, Croydon. 
17,228. IncanpEscensT Gas Burners, T. McIntyre, 
Edinburgh. 
17,229. Supportive OVERHEAD Wiegs, J. H. Luby and 
W. Harris, Bristol. 
17,230. Beit for Drivinc Motor Cycigs, W. T. Balding, 
Birmingbam. 
17.281. Looms for Wgavine, J. C. Hoyle and J. Shep- 
herd, Manchester. 
17,232. Terminats for E:ectric Wires, C. H. Stevens, 
Bristol. 
17,233. Maxine Buoys, A. D. Mitchell and A. Watson, 


iw. 

17,284. Gas Lamps, J. E. Perkins and T. Kelsall, 
Manchester. 

17,235. WATER-CLosETs, J. E. Perkins and T. Kelsall, 
Manchester. 

17,286. Sscurtse the Jornts of Tramway Ralts, 
W. C. Sample and W. R. Binney, Sheffield. 

17,237. Sugep Suxare, T. A. Judge, Sheffield. 

17,238. Stanps for Wing Grassgs, F. C. Wilkins, Bir- 
mingham. 

17,289. Rotiters for Grounp Ropgs of Taawt Nits, 
W. H. Thickett, Hull. 

17,240. Sairrine Pornts of Tramway Ralts, T. McGill, 
G 


Sgow. 

17,241. Re-rartinc Teamcar’, J. W. Harrop, T. and 
H. Dickinson, Huddersfield. 

17,242. INvaLID Bepstgap;, W. Frey, London. 

17,243. Drivinc Betts for Motor Cyciss, T. Lockwood, 
Huddersfield. 

17,244. ArsostaBLE Drawina Boarps, A. Sykes, 
Huddersfield. 

17,245. Ececrric Licut Fixturss, E. A. Carolan.—(The 
General Electric Company, United States.) 

17,246. Exp Puay Devices for Rotary Saarrs, E. A. 
Carolan.—(The General Electric Company, United 
States. 

17,247. / Licat Fixtorss, E. A. Carolan.—({ The 
General Electric Company, United States.) 

17,248. Exectric Rugostats, E. A. Carolan.—(The 
General Electric Company, United States.) 

17,249. Rexts for Ececrric CaBies, E. A. Carolan.— 
(The General Electric Company, United States.) 

17,250. Door or Wiypow Stops, A. D. 8. Dalgliesh, 
Live 1. 

17,251. WATER Poririgrs, C. L. Kennicott, London. 

17,252. Castine of Barus, G. Moore, jun, and A. D. 
McEwen, Birmingham. 

17,258. Discs for IncanDESCENT Burners, J. H. White, 
Plymouth. 

17,254. Cycotz Lock, F. O. Crosby, Wellington, 

t. 


Somerse 
17,255. Sgatine Device for Cans, G. Wienmann, 


er’ 
17,256. Macutne for PLaNKiNne Feit Hats, R. Hamnett, 


Manchester. 
17,257. CONVERTIBLE BepsTEaps, J.W. Petavel, Beckley, 


jussex. 
17,258. PAPER-PUNCHING Macuings, W. Ranken, Edin- 


uw 
17,259 MECHANICALLY-PROPELLED VEHICLE, F. W. Lar- 
chester, Birmingham. 
17,260. Coats, J. M. Thompson, Manchester. 
17,261. ToyGuns, J, L. F. Zinck, London. 





17,262. Rivers, I. Jackson, Manchester. 
17.263. Psgumatic Tires, W. Howie, Glasgow. 
—_— Suirtinec Tramway Points, H. Cooley, 


icester. 
17,265. y~ ae Looms, W. H. Hoyle and T. Barker, 
chester. 


an a 

17,266. Separatine the Puenors of Coat Tar, E. 
Schulze and Chemische Fabrik Ladenburg G. m.b. H. 
Liverpool. 

17,267. Pgy-notpers, T. Westgarth.—(Z. Westgaith, 
Western Australia. 

17,268. Hats, G. Padmore, jun., London. 

17,269. Nom-conpuctinc Watts, J. W. Sutton, 





London. 

17,270. Maxtne Fasric from Cork, J. Phillips and P. 
de Troussures, London. 

17,271. TypRweltinc Macainges, H. Moya, London. 

go Davice for Frrixc Cartripoeks, T. Grainger, 

mdon, 

17,278. Cask Trier, R. 8. Teague, London. 

17.274. Paorectinc Prgomatic Tirgs, J. H. Pattcrson, 
London. 

17,275. Brow Lamps for Sotperine, E. Grube, 
London. 

17,276. Vatve Screen, M. G. Wood, London. 

17.277. Music Lear Turner, M. G. Wood and J. B. 
Bright, London. 

17,278. Game Apparatus, M.G Wood and J. B. Bright, 


ndon, 
17,279. InrgRNaL ComBusTIoN Exoings, J. von Hocy- 
donk, London. 
;280. Connzctine Srup for Coitars, J. Fitz, 
on. 
17,281. Reoutators of Watcues, A. Feilcke, London. 
17,282. Macuings for GeinDiInec Lensgs, C. L. Rameau, 
London. 
17,283. Coxe Furnaces, H Koppers, London. 
17,284. Scuice Vatves, J. Y. Johnson.—( Maschinen and 
Armaturenfabrik vormals H. Brewer and Co., Ger- 


man 


many ) 
17,285. Printinc Macutnes, G. W. Mascord, London, 


10th August, 1908. 


17,236. LappgR Scotcy, W. J. Webster, Waltham 
Abbey. 

17,287. Locus, M. G. Wood, London. 

17,288. SpruypLes of Dovsiinc Frames, D. Barron, 
Manchester. 

17,289. Pottgy Gear, C. H. Tamworth. 

17,290. Motor Jack for Reparrmnc Tires, E. Monk- 
house, Bromley. 

17 291. Means for Fastentnc Traces, A. Hays, Heck- 
mondwike. 

17,292. MxcHanicaL Pianos, A. E. McCrackew and 
B. D. Black, Dublin. 

17,298. SurercaL and Mepica Syrinogs, G. Pearson, 
Nottingham. 

17,294. SpgeD InpicaToR, W. Coulter and F. Chorlton, 
Manchester. 

17,295. ApPLiaNce for Curtine Topacco, H. Martin, 


Birmingham. 
17,296. Macuingry for Beatine Cotton, E. A. Hulme, 


Ww. 
17,297. Improven Syste of Insurance, F, T. Talbot, 
Le’ 


cester. 

17,298. Loom Mzcuanism, W. Akroyd, J. E. Shaw, and 
A. Sowden, 

17,299. Rixe-sprxwine and DovusLine Frames, G. Paley, 


eston. 
17.800. Compryep CaMERA and Timepitce, A. W. 
Turner, Birmingham. 
17,301. Looms for Weavine “Sprits,” T. K. Hewitt, 
Bradf 


) 
17.302. HovusgHoLtp Pixs, J. Gaunt, Armley, near 
Leeds. 
17,308. AuTomaTic FoLp1sG Eve-Giass, T. M. Houghton, 
iw. 
17,304. TransreRRiInG Dasicxs to Porrgery, E. Lee, 


17.805. SHUTTLE-cHANGING Mgcuanisy, G. F. and W. H. 
Gregson, Preston. 

17,306. TRANSFIGURATION PostcakD, R. Molling, Han- 
over, Germany. 

17,307. Etecrricat Tramway, J. T. Pearson, Burnley. 

17,308. ReversisLE Winpow, R. Whitaker, Crosshills, 
vid Keighley. 

17,809. Free Enarne Drivine Pouisy, H. Reynolds, 
D 


ublin. 

17,310. Macuing for Frazoxe Hexacon Nots, J. Ford, 
London. 

17,311. PaorocraHic Printine Frames, H. Dooley and 
W. Craine, Douglas, Isle of Man. 

17,312. Propuctne STEREOTYPE Matrix, J. C. Bonneau, 
Vancouver. 

17,313. Crark’s Hanpy Gaver, W. Clark, Whitby. 

17,314. Duptwex Pick, J. and G. Price, Tylorstown, 
near Ferndale, Glamorgan. 

17,315. Frrg-gscars, F. Hawkins, London. 

17,316. Sawrine Macuisgs for Metat, F. E. Hoffmann, 


London. 
17,817. GRAIN- CLEANING Macuing, A. Johnson, 
d 


on. 

17,318. Prayixe Batts, 8. E. Page.—(The 1. B. Kleinert 
Rubber Company, United States.) 

17,319. Bunsen Gas Burners, E. and D. Davies 
Pontypridd. 

17,820. Typgwarirers, G. W. Singleton, London. 

17,321. Hgatrsa Apparatus for Srgkam BoitErs, 
J. E. T. Woods, London. 

17,822. Foop CompounD, A. G. Brookes.—(F. M. Libby, 
United States.) 

17,823. Grass Tits, J. T. Newell, London. 

17,824. Parytine in CoLtours, W. T. Hearn and J, D. 
Jehu, London. : 

17,825. TICKET-PRINTING Macurings, R. B. Echlin, 


London. ; 
17,326. Apparatus for Loaprve VgssE1s, H. Birkbeck. 
—(B. J. Harris, United States.) 
17,827. Coxe Ovens, T. von Bauer, London. 
17,328. FeatHer Tips or Piumses, E. W. Moch, 


London. 
17,329. Sash Fastener, H. Van Wie, Kingston-on- 


mes. 

17,330. ComBrIneD Brvgt and Squarg, T. V. Hampton, 
Kingston-on-Thames. . ‘ 

17,831. Rotter Bearines, H. Hinckley, Kingston-on- 
Thames. ; 

17,882. Pumps, A. Dellanna, Kingston-on-Thames. 

17,888. Automatic Firg-arms, J. J. Reifgraber, 
Kingston-on-Thames. 

17,334. Cottar, E. T. Early, London. 

17,335. Ruier, W. Snelgrove, A. E. Hall, and H. de 
M. Wellborne, London. 

17,326. Dayine Potraky Artictes, W. H. Ashwell, 
London. s 

17,337. Sarety Pry, H. F. Neuss, London. ' 

17,338. ReaPrnc and HaRvesTine Macuing, F.C. Smith, 
London. : 

17,839. Crgantne Cut Toxsacco, R. Jan‘czek, London. 

17,340. Pin Cusnion and Paprgr Weiauts, C. L. Royer, 
London. 

17,341. Power Provens, J. L. Parker, Londen. 

17,342. Lip Opgratine Devices for Letrer Boxss, G. 
E. Benton, London. 

17,343. Games of SKILL, J. A. Jost, London. 

17,344. Drivine Mecuanism, 8. O. Ferry, London. 

17,345. Natts of Boor Prorgctors, P. H. Head, and 
The Invisible Protectors Syndicate, Limited, 
London. 

17,346. Prats Boor Protectors, P. H. Head, L. M. 
Bennett, and The Invisible Protectors Syndicate, 
Limited, London. i 

17,847. Propuction of Oxysexzoic Acips, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany. 

17,348. - Water for Borters, C. A. Holt, 
London. 

17,849. Sprynine Tops, C. Ma:x, London. 

17,850. PorTaBLE Fire ExTincvIsHE#R, J. Schlatter and 
H. Gerster, London. 

17,851. TRaNsMITTING Rotary Motion, C. T. J. Opper 
mann, London, 
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17,352, Cooxrne Eoaas by Sream, G, S. Thompson, 
London. 
17,353, AppuiaNces for Maxine Cuan Rivas, J. Girlot, 


mdon. 

17,354. Drivine Carn for Motor Cars, J. H. Barry, 
London. 

17,355. Saxe Sugars, H. Hartree, London. 

as See of Exexosion Motors, F. G. Enness, 


jon. 

17,357. AcgtyLenz Gas Generators, H. Cutmore, 
London. 

17,358. InT&RNaL Combustion Enoings, J. A. McMullen 
and Willans and Robinson, Limited, London. 

17,359. Mera Sagets, F. Shirtliff —(/. Taylor, India ) 

17,360. Zrrage with Strixwve Hammers, C. F. Reichelt, 
London. 

17,361. Hagmownium, A. H. Grunert, London, 

17,362, Hyprocarson Motors, P. Despland and M. W. 
Dufour, London. 

17,863 Hoxpine the Leavgs of Booxs, G. 8S. Budge, 
London. 

17,364. Stgam Generators, S. M. Cockburn, London. 

17,365. Composrrion for CLEaNnsinG Woo , R. M. Scott, 

mdon. 
17,366. Cottapsiste Winepow Guarps, A. Clark, 


ndon. 
17,367. Sarsty Devicr for OvERHgaD Conpuctors, C. 
C. van der Valek, London. 
“— Gotp WasHine Macaig, C. C. van der Valck, 


ndon. 
a oe ApDJUsTABLE Tap and Gavog, A. H. Brownley, 
mdon. 

17,370. Apparatus for Disso.vine Gasgs in Liqurps, 
F. Kaltenegger and N. L. R. von Liburnau, London. 

17,371. Core for Castine HoLitow Street LINDERS, 
A G. Bloxam.—({Press-und Walzwerk Aktiengesell- 
schaft, Germany.) 

7,372. Propucine CoLouRED Paorocrapss, O. Imray. 
—(Farbwerke vorm. Meister, Lucius, and Bruning, 
Germany.) 

17,373. Paintine, G. W. Mascord, London. 

17,374. MaGweTo-ELEcTRIC Macutngs, J. H. Lancaster, 
New York. 

17,875. Casgs for Rattway Tickets, J. Miiller and Cie., 


Berlin. 
11th August, 1908. 
17,376. TrouskR Braces, E, Morgenroth, Barmen, 


iy. 

17,877. Muttrete Barret Frire- arms, L. Reblé, 
Birmingham. 

17,378. Fixuse Cotiar and Tre for Bows, J. G. Vincett, 
London. 

17,379. Wrspow SasH Fas’ A. H. Guy, London. 

17,380. Srop Remy for Unatrenpep Horsgs, A. G. 
Hopkins, Kidderminster. 

17,381. Camera Support, A Hargrave, York. 

7,382. Lapa, C. P. Gilman and R. Lewis, Sandleheath, 
near Salisbury. 

17,383. Macuing for 
Keighley. 

17,384. Puriryine Perrot, R. A. and F. A. Young, 


Newcastle-on-Tyne. 
—, ANNEALING Process, W. A. Northcliffe, 


Sprnntinc Tareaps, I. Hey, 


ax. 

17,886. Coo_tne the Gaszs from Fornacgs, E. L. Pease, 
Stockton-on-Tees. 

17,387. Dastructors, H. Heenan and H. N. Leask, 
Manchester. 

17,388. Wispow Sasu Fasteners, A. D. Pogson and J. 
Johnson, Birmingham. 

17,889. Drix Hoipsgrs, P. Rexhaus, Glasgow. 

17,390. Prez Jomrts, J. Radford, ‘ord, 

17,391. Perrot Exorvgs, J. C. Wood, Southampton. 

17,392. Leven Emsossinc Press, L. 8. Sounes, 


London. 
17,898. Conveyors for Rotting MILs, J. Swalwell, 
Newport, Mon. 
17,394. Spgep Inpicators, K. L. M. and 8S. E. M. 
Courteen, Weston-super-Mare. 
—, Macurns for TuRNiInG Ovgr Cut Grass, T. Hill, 
u 


17,396. Cagcxine the Contents of Wagons, J. Allen 
and H. Whelan, Leeds. 
17,397. Wuippinc Macuings, W. Fairweather.—(The 
seri Machinery Manufacturing Company, United 
tates, 
17,398. AvTomoBILEs, C. A. Bush and J. J. Loomis, 
iW, 


17,399. DgcomPosina Water by Evecrrotysis, G. T. 
es W. F. M. McCarty and W. 8. Beebe, United 
ates. 
17,400. PHonoorapus, W. C. Fairweather.—(H. Rothen- 
burg, Germany.) 
17,401. Or Gas Retort and Gas Mixer, F. R. E. 


Branston, Glasgow. 
for Potrseixe Boots, J. Belton, 


17,402. ComposITION 
lasgow. 
17,408. Serine Rotter Srops for Doors, C. Smith, 
Sons and Co., Limited, and J. F. Moore, Birming- 


os -~ peed Moron, C. H. Millar, Foxcock, Co. 

in, 

17,405, Currrse OvTLivgs in Woop, H. Besson, Hemel 
Hempstead, Herts. 

17,406. Manvuracturg of Iron Tupss, F. J. T. Haskew 
and A. R. Walton, London. 

17,407. Cottak Stups and Grove Fasrexers, A. G. 
Rumley, Bristol. 

17,408. Savery Brake for Martcarts, C. G. Holt, 
Lincoln. 

17,409. Friction Gar, G. F. Sturgess, Leicester. 

1 ee for Vesszis, J. Dudley, Hamilton, 

n 0. 

7,411. Passtne a Love unpeR Hots of Vessxis, W. 
J. and H. G. Cummings, R. Chamberlain, and A. B. 
White, Vancouver, B.C. 

17,412. Harm Waver, E. M. Stevens, Brighton. 

17,413. Automatic Cricket Scorinc BoarD, J. Richard- 
son, London. 

17,414. Paessine of Gun-cotron Biocks, G. W. Bell, 
London. 

17,415. Formation of Gux-corron Biocks, G. W. Bell, 
London. 

17,416. Atanm Cycie Locks, G. H. Kniese, London. 

17,417. Boor and SHoz Tress, &c., H. W. Appleriey, 
London. 

17,418. Harr Corners, A. Tomlyn, London. 

17,419. CoLLectine Surrace Water, J. F. Stewart, 
London. 

17,420. Moutp for GLasswarg, A. Mortimer, London. 

17,421. Lamps, L. Bleriot, London. 

17,422. SappLE CLEaNneR for Mugs, R. Yates, Ashton- 
under-Lyne. 

17,423. Divine Apparatus, H. H. Lake.—{The Petrie 
Deep Sea Diving Company, United States ) 

17,424. Macurngry for Fotpine Papgr, H. H. Lake.— 
(C. B. Cottrell and Sons Company, United States ) 

17.425. Cotiars, E. T. Carly, London. 

17,426. VenicLe Braxgs, G. F. Sturgess, Leicester. 

17,427. Macuinine InrgRwat Ovats, E. W. Hudson, 
London. 

17,428. Neckt1rg Fastentnos, W. Richter, Dresden. 

17,429. Means for Szatina Borrizs and Jars, R. Gale, 
London. 

17,430. Coverines for Fisrous Mareriazs, C. Shipp, 
London. 

17,431. Ececrric Jornts for Rattways, S. Savelsohn, 
London. 

17,432. Propgiiers, H. J. Trautmann, London. 

17,433. Device for Wasuine Winpows, &c., J. Noad, 
London. 

17,434. Repuction of Iron from Org, B. J. B. Mills.— 
(C. 8. Bradley, United States.) 

17,435. Sezsp InpicaTors for Cycizs, W. G. C. Reed, 


0) on. 
17,436. Axte JouRNAL Boxes for RatLway VEHICLEs, 
H. A. Eckstein, London. 
17,437. Faction Ciutcugs, L. L. Flinois, London. 
17,488. Apparatus for Locomotives, J. Barberie, 


London. 

17,489. Douste Drive and Srezrine Car, W. Bode, 
London. 

17,440. Boot-stretcHixe Davice, E. Lederer, London. 





17,441. Avromatic VaLvg for Racuiatine the Apis- 
ston of Arn to Gas Enotnzs, F. W. Jacob.—(T. A. 
White, India.) 

17,442. ExpLosion Enorngs, H. N. Bickerton, H. W. 
Bradley, and D. Clerk, London. 

17,443. AppaRaTus for F:xtnec Hinogs, G. C. Marks.— 
(La Société B. Roy et Cie., France.) 

17,444. Praninc Macatnges, W. D. Ford-Smith, T. 
Coventry, and Smith and Coventry, Limited, 
London. 

17,445. Repvormne Iron Org, T. Rouse and H. Cohn, 
London. 

17,446. Puncarnc Macutngs, R. Jones, London 

17,447. Brick-MAKING Macaings, A. H. Higginbottom 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


726,203. Water Levgt Inpicator for Stgam GENBRA- 
tors, H. Thiemann, Stolp, Germany.—Filed May 
2Wth, 1902. 

Claim. —(i) The combinaticn in a water gauge, ofa 
water-dropping mechanism at the lower end thereof 
separate and independent of the usual blow-off cock, 
and adapted to discharge drops of water so long as the 
proper amount of water remains in the boiler, and an 





and A. B. Lennox, London, 

17,448. Buypine MecuantsM for HARVESTING MACHINES, 
R. Haddan.—(The International Harvesting Company, 
United States ) 

17,449. Manvoracturge of Cyanipges, J. Tcherniac, 
London. 

17,450. Truss for the Heart, E. Abée, London. 

17,451. Composition for Fine Furniture, G. Tiischel, 
London. 

17.452. Sparinc Hook Cup, J. F. Wilson and E. H. 
Whitmore, Liverpool. 

17,458. Ven11LaTine Termria.s, J. Lopez, Liverpool. 

17,454. RevERSIBLE OcTpoor Sgats, W. J. Ellwood, 
Liverpool. 

17,455. SectionaL Boox-casEs, O. O. Buice and J. H. 
Hartley, London. 

17,456. WATER-SOFrENING AppaRaTus, H. Simmons, 
London. 

17,457. Corset and Gown Srays, D. P. McKenney, 
London. a 
17,458. Macuingry for Sertina vp Cartons or Boxgs, 
H. H. ke.—(The Pneumatic Scale Corporation, 

United States.) 

17,459. Poxs for Supportine Curtarss, C. L. Strachey, 

London. 


12th August, 1903. 


17,460. INCANDESCENT Exxscrric Lamps, G. Davis, 
mdon. 

17,461. Pygumatic Trees for Roap VEHIcLEs, G. 
Schumacher, London. 

17,462. Fire Grats, E. O'Leary and R. M. Ryan, Port- 
arlington, Ireland. 

17,463. AERIAL ExwiLarators, H. V. Weyde and H. V. 
Weyden and B. J. Bonnell, London. 

17,464. Etectric Sienacuina, P. R. J. Willis.—(A. £. 
Caughey, United States.) 

17,465. Pwgzumatic Trees, H. E. Irwin, Kingston-on- 
Thames. 

17,466. Cricket Wickets, J. and G. Burrow, Kingston- 
on-Thames. 

= oo Prope.titers, 8. and R. 8. Crawford, 


verpoo! 
17,468. Borter Furnace, E. C. Lewis and J. Owen, 
Wolverhampton. 
17,469. Sarery Lamps for Mingrs, W. Patterson, Man- 
chester. 
17,470. Fine Grates of Stgam Boiiers, A. Gomersall, 


17,471. 


eds. 
72. Latcu, F. W. Lonsdale and F. Wilson, Man- 
chester. 
17,473. Sevr-actinc Trap for Vermin, E. J. Pike, 
London. 
17,474. Looms, E. Sidwell, Coventry. 
17,475. Automatic Trap for Insgctsa, C. McCallum, 
Glasgow. 
17,476. Stockines, J. Meek. Gloucester. 
17,477. Coating Mgtat Sueets, H. W. Boultbee, 
Liverpool. 
17,478. Covcuzs, J. W. Gillatt and W. H. Bielby, 
emeid, 
17,479. Brakes for Wacons, H. Hutchinson, New- 
castle-on-Tyne. 
17,480. Can Orgner, T. L. Gerrard, Bootle, near Liver- 


Maxine CompresseD Fugt, R. Middleton, 


174s. Satr-crosiya Dry Sagat for Cars, G. Taylor 
ester. 
Exectric Arc Lamps, W. Squire, Man- 
ter. 
17,488. Cus Rests for Bituiarps, B. Deaville, Not- 
tingham. 
17,484. Motor Cycixzs, J. G. Aulsebrook and L. P. 
Perkins, Manchester. 
17,485. Fotpine TaBies for Writinc, M. Chapman, 
London. 
17,486. Manuracture of Hearturues, J. Foulds, 
Manchester. 
17,487. Pencit Cases, H. Purschke, Diisseldorf. 
17,488. Etecrric Raitway Traiys, A. Petzenbiirger, 


on. 
a —eparae E. Souhami and M. J. Shimmell, 


ndon. 

17,490. Grapignt Finper, A. van Hoorn, London. 

17,491. Boarps for Piayine Cuxss, A. van Hoorn, 
London. 

17,492. Automatic StggRixc Device, A. van Hoorn, 
London. 

17,493. Wixcues and Rests, A. van Hoorn, London. 

17,494. CiGaRrETTes, A. vam Hoorn and P. Cater, 
London. 

17,495. Gas Propucers, E. Schweich, London. 

17,496. Pocxer Tottet Set, F.C. Weisse, London. 

17,497. Fire Atarm and Cait, C. Groombridge, 
London. 

17,498. Parventinc Sative Matrer Passine into 
Boruers, R. Bernat, London. 

17,499. Testinc Tires, H. Huber and E. Pfestroff, 


London. 
17,500. Tip for Boots and HorsssHozs, C. Howell, 
17,501. CoupPLincs for Rattway Wacons, G. Parrott, 
mdon. 
17,502. Traction Enotnes, B. J. Diplock, London. 
17,503. Batt and Socket Gas Joints, W. T. Sugg, 


London. 
17,504. AceTyLenx Gas Generators, P. Thézard, 


mdon. 
sg oe CompBrnaTion ToILeT ARTICLE, E. Tatham, 
Lo 


mdon. 

17,506. Irnontnc Boarp and Tass, W. Greenwood, 
London. 

17,507. Securntne the Borrom Boarps of Wacons, A. 
M Collins, London. 

17,508. Mans for Ciosinc Vessgts, E. Ritsert, 
London. 

17,509. Ogpyance Siontine, A. Vickers and G. T. 
Buckham, London. 

17,510. Saucepans, E. E. L. Marshall, London. 

17,511. Pacxiuye for Srorrine-Boxes, A. R. Trist, 
London. 

17,512. Bett Fastentxos, T. Shepherd, London. 

17,513. PrepaRinc TaBLe Mustarp, G. Goldstone, 


ndon. 

17,514. Maxine Peat Brocks for Fort, W. P. Thomp- 
son, Liverpool. 

17,515. PcriFicaTion of NirroceLLu.osz, G. W. Bell, 


mdon. 

17,516. Raprator, F. R. E. Branstonand H. B. Burnell, 
on. 

17,517. HoupIne RaILs for Tramways, E. H. Fleming, 


London. 
17,518. Brakes, F. Prochaska, London. 

17,519. Pen, C. J. Hillman, London. 

be Wacon Braxgs, W. Thompson and R. Walton, 


on. 
ne ea Doves, W. Fox, sen., and W. Fox, jun., 
mdon. 

17,522, Skewer, C. A Chapman, London. 

17,528. Pspgs, T. BH. Short, London, 

17,524, Freg-waert for Cycigs, A. F. Rockwell, 
London. 

17,525. Exastic Fivur Torsrmgs, J. Wilkinson, 


mdon. 
17,526. CrsematooraPa, W. P. Thompson.—(— Haines, 


17,527. Rartway Capriace Licutine, A. G. Inrig, 
Woking. 





air. ing casing surrounding said dropping 
mechanism to prevent the condensation of steam 


therein. (2) In a water level indicator the combina- 
tion, with the lower tube of the water gauge, of a three- 
way stop-cock, a box connected therewith, and 
furnished interiorly with ribs, a sieve held in said box, 
a dropping plate secured to this box, and having a 
small aperture therein, a cock furnished with a nozzle 
having a wider aperture than that in the dropping 
plate, and a casing, substantially as described. 


726.841. Pome Reavtator, A. A. Ball, jun., Lynn, 
Mass.—Filed January 24th, 1901. 

Clain.—Q) In combination, a fluid receptacle, a 
easing having a passage through which the fluid 
normally flows, a relief passage, a weighted valve 
governioy the relief e, a piston for actuating the 
valve against its weight when the pressure iu the 
receptacle increases beyond a certain point, and a 
second or safety valve also controlled by the piston, 
which opens under a predetermined pressure and 


TAVVAVDAAQAAW 


permits the discharge of fluid from the receptacle, the 
safety valve being so arranged that it opens after and 
closes before the relief valve. (2) In combination, a 
pump, a fluid receptacle connected to the pump, a 
regulator between the pump and the receptacle con- 
taining a by-pass valve, which valve is composed of a 
piston-like structure having two heads, one of which 
is conical and the other cylindrical, and so arranged 
that the conical valve will cpen first, a passage con- 
necting the receptacle with one end of the piston 
valve, so that the latter is always subjected to the 
pressure of the fluid in the receptacle, and means for 
opposing said pressure. 


726,869. Trottey WaeeL, F B. Corey, Schenectady, 
N.Y.—Filed August 21st. 1902. 

Claim.—(1) In a trolley wheel. a removable rim por- 
tion comprising a copper tread m2mber and flanges 
formed of sheet steel permanently secured to said 
tread member. (2) A trolley wheel comprising a 
cylindrical body portion and an annular rim portion, 
the rim portion consisting of an annular supporting 


member, a ring-shaped tread member mounted on 
said supporting member, and annular flange members 
a!so mounted on said supporting member on each side 
of said tread member, the edges of said supporting 
member being expanded to c:amp said flanges and 
said tread ber per tly together, the said rim 
—- being removably mounted on said body por- 
tion. 


726,871. Dovpie-cyLinpger Sisxtna Pomp, &. M. 
Coryell, New York, N.Y.—Filed November 22nd, 





1901. 

Claim.—A double-cylinder steam engine, consisting 
of the combination with two parallcl steam cylinders 
and a main piston in each working in opposition to a 
main piston in the other, of a single valve chest 
common to the two, two steam ports leading from 
said valve chest and each branching to the top of its 
cylinder and the bottom of the other cylinder, an 
exhaust port from said valve chest, an auxiliary 
double-headed piston enclosed in said valve chest, a 
single slide valve carried thereby that controls the two 
steam ports and the exhaust port aforesaid, a small 





—— 


passage way from the rear of each auxiliary pisto: 
head aforesaid that branches to both the live btean 
supply and the exhaust, anda tappet valve locatod 





in the head of each cylinder and serving by itself alone 
to cut off its adjacent small passage way aforesaid. 
alternately from the live steam and from the exhaust’ 
substantially as described. , 


726,896. Rotary Enaing, F. A. Franzén, Lund 

FP maar 5 gre November 23rd, 1901. j 

aim.—(1) In a rotary engine, a casing, an annul; 

wheel journaled therein, buckets . cylinders 
arranged on its periphery, a piston head movable in 
each cylinder and a piston wheel excentrically 
arranged to and co-operating with said annular wheel 
and means to admit steam between the heads and 
cylinders to cause the former to act on and rotate the 
piston wheel, substantially as described. (2) In a 
rotary engine, a casing, an annular wheel journaled 
therein, buckets or cylinders secured to the periphery 
thereof and having one end open toward the centre of 
said wheel, and steam ports in their opposite ends, a 
piston head in each cylinder, means to prevent the 
piston heads from being driven out of their cylinders, 


two piston wheels eccentric to the first-mentioned 
wheel and co-operating therewith, one of said wheels 
comprising a hub, pistons and a rod connecting the 
centre of each piston with the hub, and the other 
comprising a hub, pistons and rods to connect the 
pistons with the hub, the pistons of one wheel capable 
of passing between pairs of pistons of the other wheel, 
and means to admit steam to said cylinders to cause 
the piston heads to act on the pistons of said piston 
wheels, substantially as described. 


727,484. Vatve, F. Strnad, Schmargendorf, near 
Berlin, Germany.— Filed June 1st, 1901. 

Claim.—(1) A valve having a rigid tubular perforated 
extension of greater dimension than, and slidable 
with, the valve, and a casing therefor, the casing 
having delivery ports adap to register with the 
perforations in said extension. (2) A valve having «a 


rigid slidable tubular perforated extension, the valve 
having an annular external chamber, and the extension 
being slidable with the valve, and a casing therefor, 
the casing having delivery ports adapted to register 
with the delivery ports of said extension. 


727,656. Excavator, W. B. and P. J. Malony, Wor- 
cester, Mass.— Filed September 5th, 1901. 
Claim, --In an excavator or power shovel, the com- 





bination of a bucket-swinging carriage, a rope for 

operating the carriage, and bucket tipping connections 

oho operated by said rope. 

727.699. Armour ror Surps, Turrets, &c., C. P. B. 
Schneider, Le Creusot, France.—Filed May 18th, 
1902. 

Claim.—Armour for ships, turrets, or other structures, 
consisting of a metallic packing, metallic impact plates 
or discs bearing against the outer surface of the backing 
and disposed closely together. but independently of each 
other, said plates being of greater hardness than the 


backing and constituting a sub-divided impact surface 
fur the armour, and metallic stems beneath the 
impact plates or discs of greater hardness than the 
backing and engaging in sockets or openings passing 
only partly through the backing. 
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FAMINE WORKS IN INDIA. 
By E. 0. Mawson, 

Tue management of any considerable number of un- 
skilled labourers congregated on one work, within a cir- 
cumscribed area, is always a matter of difficulty. When 
the number attains a total of eight to ten thousand 
people, and the question is further complicated by the 
special conditions consequent on famine, it will be readily 
understood that the position of the engineer in charge is 
anything but an easy one. As most works suitable for 
the employment of large bodies of unskilled labourers are 
of necessity generally situated in places remote from 
large towns, often with poor facilities for communication 
by road or rail, the food and water supply present diffi- 
culties not generally met with in the construction of 
engineering works. Work has often to be commenced 
before the project has been fully considered, or the plans 
completed, in order to meet the sudden demand for em- 
ployment which may arise at any time and in any 
portion of a district during a famine. 

Much has been done in India to obviate these difficulties 
in future cases, and each district has now a fairly complete 
programme of famine works. The sites of these works 
are as near as possible to the centres of likely pressure, 
which have been well defined by the experience gained 
during the recent extended famines. 

The rapid establishment and skilful management of 
large camps have been, during this five years of drought, 
brought to the position of a fine art, and it is probable 
that little change will ever be made in the system which 
has now been generally adopted. 

Supervision of work.— The engineering establish- 
ment of the Public Works Department, being fixed on a 
scale to meet the ordinary needs of the country, is neces- 
sarily somewhat inelastic, and, though much was done 
by trensferring officers and subordinates from districts in 
which the drought was not very severe, to the more 
severely affected areas, many persons outside the depart- 
ment, and consequently ignorant of its forms an 
accounts, had tobe employed. This at first led toa little 
confusion, but with surprising rapidity the ordinary pro- 
cedure was mastered, and soon after their establishment, 
a new camp was got into working order. The native of 
India, though a poor organiser, is marvellously good at 
quickly picking up details, and in copying and repeating 
any system which he has once mastered. Once a camp 
had been got into good order, and so long as the procedure 
and daily routine remained unaltered, all went well; but 
the slightest change in either resulted in a disorganisa- 
tion altogether disproportionate to its cause. This failing 
is inseparable from the native temperament, and it is 
better to allow an established camp to remain undis- 
turbed than attempt to introduce any improvement in 
its management. 

Each large work was in charge of an assistant 
engineer or subordinate officer of experience, while the 
executive engineer held charge of a district or group of 
works, and was, jointly with the collector or chief 
magistrate, responsible for the relief of distressed persons 
unable to work in his camps. These people comprised 
the dependents and children of the labourers, and the 
relief given to them consisted in free cooked food, 
distributed in “ kitchens,” clothing, and small doles of 
money. 

The collector, being overburdened by the general 
control of the district, the smaller works carried out near 
villages, and the arrangements for the relief of those who 
had no working relative in the famine camps, was only 
able to visit at long intervals the large engineering works, 
on which persons able to work and their dependents were 
assembled ; while the engineer officer, having to make 
frequent visits of inspection in order to carry out his 
professional duties, could, at the same time, easily 
ascertain that the general rules for the working of the 
relief section of the camps were being properly carried 


Roll-call and payments.—Before describing the system 
of mustering and payment of wages we may explain the 
general arrangement of the works establishment, which 
is practically the same for ordinary and famine works. 
Under the assistant engineer or subordinate officer in 
charge of the work are sub overseers, maistries, and 
karkuns. 

The karkuns, or roll-call clerks, muster the workers 
every morning, and call the names of the people in their 
respective gangs, marking those absent and present by 
different signs. A karkun usually has charge of about 
200 labourers, and must see that they do not leave the 
work without an entry to that effect being made on the 
muster roll. He also prevents idling so far as possible 
in the case of persons who are paid a daily wage. 
Generally, however, the system of paying by results is 
more satisfactory than a daily wage, and is preferred by 
the people, as the family, being accustomed to work 
together, knows how to apportion the various items of 
work among its several members to the best advantage. 
This system ensures a larger output of work at lower 
rates, with greater profit to the labourers and 
Government. 

Over each five karkuns, or in charge of about a 
thousand people, is the maistry. He lays out and 
measures up the work of his gang, and checks the 
muster-rolls of the karkuns to prevent peculation and 
false entries. Over three or four maistries is a sub- 
overseer, who can correctly level and measure up large 
works, and who lays out the main points of the work of 
his section, leaving the details to the maistries, whose 
measurements he subsequently checks. He, also, at 
intervals examines the muster-rolls, and by personal 
supervision of details prevents false entries or bad work. 
It is also his duty to preside over the payment of wages 
to the labourers, to prevent collusion between the 
karkuns and labourers, and to prepare and submit to his 
superior officer accounts of all payments made and work 
done. The sub-overseer is perhaps the most useful man 
on the camp, if he does his ty. 





The several sub-overseers give their accounts and 
vouchers of payment to the officer in charge of the work, 
who condenses and compiles them for submission to the 
executive or district engineer. The officer in charge of 
the work also checks all laying out of work, levels and 
measurements, and by constant personal supervision 
endeavours to prevent false entries being made in the 
muster-rolls, and ensures full payment to the labourers 
for the work performed. It is also his duty to test the 
quality of, and measure up, all materials from contractors 
received on the works. He is, in fact, subject to the con- 
trol of the executive engineer of the district, responsible 
both for the correct execution of the project and the 
ate relief of the famine labourers and their depen- 

ents. 

One of the greatest difficulties encountered in dealing 
with large numbers of illiterate labourers is to pay each in- 
dividual fully and correctly. Among the class referred to, 
practically not one can read or write, and they are, subject 
to the extent of the surpervision exercised by the con- 
trolling officer, at the mercy of the paying karkuns, who 
make trifling deductions from the pay of each individual. 
In India, the ordinary labourer and agriculturist has no 
need of such acquirements as reading or writing. His 
accounts are kept, letters written, and general business 
transacted by the village accountant, for a trifling fee— 
generally payable in produce, and therefore not felt—just 
as an ordinary Englishman’s affairs are looked after by 
his solicitors. It would be absurd to ask the average 
Briton to study law in order to manage his own legal 
business, and it is practically pelea to attempt to 
educate a purely agricultural people. What the judge is 
to the middle-class Englishman, the executive officer is 
to the Indian ryot. It therefore behoves all executive 
officers to see that the people under them are not cheated 
or oppressed in the slightest degree, and that this has been 
accomplished in the past is proved by the universal trust 
reposed in the British official by the Indian people. The 
prevention of peculation during payment of wages is best 


d | effected by a properarrangement of thelabourers, ensuring 


easy supervision and detection ofany attempt on the part of 
the karkuns, or accountants, to deduct even fractional 
amounts from the wages—see Fig. 1, page 214. The esta- 
blishment being limited, the karkuns, who muster the 
people, must be entrusted with the payments, the amounts 
earned by the workers and the total cost of the work 
being so low, as compared with European rates, that the 
project could not bear the expenses entailed by a double 
establishment for mustering and paying. As all the 
muster-rolls on a work are kept in exactly the same form, 
it is an easy matter for the controlling officer to arrange 
that no karkun shall ever pay the people whose roll he 
has prepared, and also, especially on a large work, that 
the payment of each gang shall be entrusted to different 
karkuns, at odd intervals, so that no karkun ever knows 
what muster-roll he will be called upon to pay, nor who 
will disburse the money earned by his gang. 

A karkun’s muster may thus fall for payment into the 
hands of his worst enemy. This is the greatest check 
to collusion and peculation, and the only other is per- 
sonal supervision, which is not always possible. 

Payment by results.—Payment by measurement of the 
amount of work done is the most successful manner of 
managing large bodies of unskilled labourers, more espe- 
cially when, as is usually the case, the gangs are com- 
posed of varying proportions of men, women, and children. 
For instance, ten families, numbering perhaps ninety 
persons, will combine to dig and deposit in an earthwork 
embankment a fixed amount of excavation at agreed 
prices for lead and lift. 

At stated intervals the work is measured up, the 
varying lead and lift calculated, and the actual value of 
the work done paid for in a round sum to the headman 
chosen by the gang, who distributes the varying pro- 
portional amounts to his associates. ‘This is the old 
patriarchal system, and by its adoption cheaper work and 
double the amount performed in the same time by 
modern methods may be obtained, while the people 
prefer it, as it releases them from all constraint, and 
they receive full payment for the work done, which they 
distribute among the various members of the family 
according to their ancestral customs. 

Water supply and sanitation.—On all large works 
good water supply and sanitation, after management, are 
the chief factors of success. In tropical countries there 
is always the danger of an epidemic disturbing, if not 
causing actual suspension of, a work while it is in full 
swing, disorganising all arrangements, and often inde- 
finitely delaying its completion. Although such visita- 
tions cannot be entirely prevented, they may often be 
guarded against by providing a good and pure water 
supply and by careful attention to the sanitation of the 
camp. 

The safest supply of water is drawn from wells, if 
these are carefully guarded from pollution by surface 
contamination and are in constant use. The amount of 
water contained in the natural reservoirs formed by all 
porous strata is generally under-estimated, and it is 
astonishing how a well will keep up its supply even 
during two consecutive seasons of drought. So long as 
a well is in porous strata, very few feet in depth of 
excavation easily carried out, at small cost, taps new 
sources of supply, and the additional lift is compensated 
for by the increased value of the water. Rivers and 
streams are so easily contaminated where large numbers 
of people are collected together that any supply derived 
from them should be looked on with suspicion, unless 
— a well sunk ata considerable distance back from the 

8. 

The careful protection of every source of water supply 
is not only necessary, but imperative, and it is expe- 
dient to see that the people do not get water for drinking 
from some polluted source, such as tanks and local 
streams, where large quantities may be easily obtained 
without the labour of drawing or carrying. Most out- 
breaks of cholera and other diseases on large camps may 
be traced to polluted water supply. 





Sanitation is a most difficult subject to discuss, as 
opinions vary greatly on its importance. The night-soil 
trenches should be dug at least half a mile on the lee 
side of the camp, and as far as possible from any source 
of water. The trenches should be excavated three feet 
deep in parallel lines, and the earth dug out should be 
placed on the surface at the edge of the trench, in the 
form of a low bank, and used gradually to refill the 
trench and cover up each successive fecal layer. 

Before a row of trenches is filled in, new ones should 
be dug. All ablutions near wells must be strictly pro- 
hibited, or fouling of the wells is sure to occur. 
On large camps, and where accommodation cannot be 
obtained in villages near the work, it is always necessary 
to provide some form of shelter, usually bamboo or 
wattle huts ; these should be as commodious as possible, 
to prevent overcrowding. If the huts provided are not 
sufficient for the requirements of the labourers, the latter 
will flock to the adjacent villages, and cause trouble. The 
huts are generally arranged in lines, divided by broad 
roads; each hut, accommodating one family, being 
distinct and separated from the others. These huts, or 
cottages, are generally built of bamboo framing covered 
with bamboo matting. This is a cheap and convenient 
form of temporary structure, especially suited for shelters 
for famine labourers, easily disinfected for ordinary 
diseases, and burnt at small cost in case of epidemics. 
The labourers are exceedingly clever in making such huts 
comfortable during the cold weather, and rain-proof in 
the monsoon, by covering the matting with a thin layer 
of clay, which fills up the interstices in the matting, 
rendering it wind and rain-proof. 

Epidemics and hospitals.—As already stated, large 
encampments in tropical countries are always liable to 
attacks of epidemic and infectious diseases, such as 
cholera, small-pox, &c. On all large camps two hospitals 
should be provided, one for the treatment of ordinary 
diseases, well-equipped and of semi-permanent construc- 
tion, centrally situated for the whole camp; the 
other for contagious or epidemic diseases, at least two 
miles from the encampment, and so situated that the 
prevailing wind will blow from the camp to the hospital. 
The infectious diseases hospital may be a skeleton 
structure of bamboo poles easily enlarged and covered in 
by bamboo matting in case of emergency. 

Dependents and children.—The last and perhaps the 
greatest trial of the engineer in charge of large famine 
works is the responsibility for the safe custody and 
maintenance of the children and decrepit dependents of 
the labourers on his works. These in tropical countries 
are very numerous, and form a great impediment to rapid 
construction if allowed on the works. Non-working 
women, children and old people should each morning be 
carefully deported to enclosures at a considerable distance 
from the works, where they can remain during the day, 
protected from the heat of the mid-day sun. Such 
enclosures are best made with prickly pear or babul 
thorn hedges, both of which are readily procurable. No 
one, after the first attempt, will ever try to get over such 
hedges. Bamboo or wood fences are both useless and 
expensive, as adults climb over and children creep under 
them. Within the enclosures are the kitchen, where 
cooked food is prepared and supplied to the children and 
dependents free of charge at noon, and long shades 
supported on bamboo poles under which the inmates 
may sit during the heat of the day. A typical view of a 
kitchen is given in Fig.2, page 214. The cooking roomis the 
bamboo hut on the left, while the shed for shade is shown 
from the middle to the right of the picture. 

Best description of work for large camps.—The con- 
sensus of opinion as to the best class of work on which to 
employ large bodies of unskilled labourers points to large 
earthen embankments, Fig. 3, for reservoirs, as these pro- 
vide large amounts of easy work suitable for the class of 
worker provided for, while the labourers can be concen- 
trated within restricted areas. Moreover, such works 
require a considerable time to complete, and the frequent 
movements of camp necessary on railway and road work 
are not required. The continual moving of the camp 
entails great expense in the transportation of the ma- 
terial from which the huts are built, and the demolition 
of the old structures and their re-erection on new sites, 
cause great waste of time and money, both of which are 
accentuated during famine, when prices for carriage and 
food may be double or treble the ordinary rates. Thére 
is no doubt that the most economical mode of employing 
famine labour is on large concentrated works where 
the amount of work requiring skilled labour is small 
compared to the whoie cost. 

A project which was a most successful application of 
this principle is shown in Fig. 4, viz., the new river pro- 
tection wall at Rajkote. Originally the river, which, 
though merely a small stream in summer, reaches 
the top of the wall during the rains, flowed against the 
base of the old city wall with the round bastions and the 
houses on the left of the view, and was gradually eroding 
the soft rock on which they are founded, threatening the 
collapse of the whole river front of the city. The new 
wall built with its top slightly above flood level, afforded 
employment to a large number of masons; while the 
filling-in, with earth and sand, of the space between the 
protection wall and the foundations of the old city wall 
gave employment to thousands of unskilled labourers. 
The undermining of the ancient city fortifications was 
thus avoided, and a broad promenade and road provided 
along the east face of the city. The illustration shows 
the work incomplete, neither the ornamental coping of 
the wall nor the road having been made when the photo- 
graph was taken. 

To recapitulate, the main points of successful 
management of large camps are :—First, situation near 
good lines of communication, ensuring continued food 
supply. Second, careful supervision and trustworthy 
assistants. Third, payment according to the amount of 
work done, and not by daily wage. Fourth, good water 
supply and sanitation. Fifth, full precautionary 
measures to meet epidemics. There are,no doubt, many 
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minor points in the management of large camps which 
require careful stiention, Gut they influence success or 
failure in management only in a small degree compared 
with the five principal points enumerated above. 








BALLAST FOR RAILWAYS. 


Ir is generally difficult to find a good ballast that will 
fulfil all the requirements, and yet not be too expensive 
as regards first purchase and subsequent carriage an 
maintenance. Ballast should be of material that will 
support the load upon it and distribute that load over as 
large a surface of formation as possible, and through this 
quality keep up the sleepers to their position, or reduce 
to the smallest possible minimum the depressing or 
crushing effect of the rolling loads. It should also be 
capable of withstanding the tamping of the bar and 
pick, which are in constant use for lifting, straightening, 
and levelling the permanent way. 

Some varieties of hard conglomerate rock appear to 
meet these requirements better than any other sort of 
ballast, but the rock must be broken to a suitable size, 
in order that the ents may properly interlock. 
This property of interlocking will have the effect of dis- 

‘ tributing the load not only under, but also between the 
sleepers to a certain extent. Generally the depth of 
ballast will govern the effect of this spreading, which will 
be greater as the depth is increased. The broken frag- 
ments of hard rock ballast will also better resist dis- 
ntegration from effect of weather and the crumbling due 
to the use of the pick and shovel in tamping and beating 
up the ballast under the sleepers. The sharp edges of 
hard rock ballast will also to some extent cut into the 
wood of the sleeper, and by holding the sleeper in this 
way will prevent lateral movement of the permanent 
way, and by this means tend to preserve the true align- 
ment of the rails. It is necessary that the interstices of 
ballast should be suitable to receive water, and to drain 
it away from the road, and unless this quality is provided 
in the ballast the water will remain in or around the 
sleepers, and thus cause them to rot and decay. This 
property of good drainage is well supplied in the hard 
stone ballast. 

‘As far as possible the ballast used on railways should 
be free from dust and small particles that fly about during 
the passage and vibration of trains, and when wind 
occurs. Dust in railway travelling is the cause of 
much discomfort to passengers, both when in the 
trains and also when waiting at the smaller and road- 
side stations. Dust also produces much friction in the 
running parts of vehicles, and often causes them to heat, 
and so becomes a source of danger. The elasticity of a 

- well-ballasted road is a very desirable feature. The 
shocks caused by the plunging and sideways movements 
of engines and carriages should be met by the elasticity 
of the ballast, and in this way the wear and tear of 
running will be considerably reduced. Cinders, gravels, 
and such kinds of ballast are perhaps better in this 
respect of elasticity than are the hard stones. 

As the weight and speed of trains increase, the quality 
and quantity of ballast should also be improved. Suit- 
able ballast is very scarce in many localities, and is only 
attainable at great cost in many inland situations—say, 
in America—away from the gravels of river beds, the 
cinders of manufacturing districts, and the hard rock of 
mountainous localities. 

Earth.—Earth ballast is still used in some countries 
where other kinds of material would be too expensive for 
the management to purchase. But there are great 
disadvantages in its use. Water cannot be properly 
drained from it, and its retention in the ballast tends to 
soften and permeate the formation of the line, and this 
allows the sinking of the sleepers, and makes it difficult 
to maintain the correct level and alignment of the rails. 
In dry weather the moisture near the surface evaporates 
and leaves a material or mass that is easily pulverised by 
passing loads, and by the tools of workmen who are en- 
gaged on the maintenance. The dust thus made is liable 
to be lifted by the suction of passing trains, which are 
enveloped in clouds of dust. Hence the substitution of 
aes material for earth ballast whenever it can be 

one. 

Whenever earth ballast is used, it must. be sloped up 
so as to throw off the water as quickly as possible. 
Frequently the earth is formed into a curve to shed both 
ways, in the centre of the four foot, perhaps several 








inches above the top of the sleepers. The end of the 
sleeper should also be free of the earth ballast, so as not 
to impede the drainage of the water that may be under- 
lying the timber. The objection to this is that the end 
of the sleeper is not secured in its place, and this permits 
a most undesirable movement of the sleeper at this 
. point, which will affect the true alignment of the per- 
manent way. 

Gravel.—Gravel exists in abundance in many localities, 
is cheap in handling, possesses good elasticity, assists in 
yuick drainage of the line, and is, perhaps, more used for 
ballast than any other material. : 

The texture of the various gravels used is very various; 
some gravels consist chiefly of sand, others of loam, 
mixed with the pebbles. Generally as the Joam increases 
in proportion the material is worse for drainage; and, in 
fact, where loam is present in great quantities it is very 
like ordinary earth and retains much water. The moving 
loads in this case will cause the sleepers to churn the 
bed and make them to settle down into the softened 





formation underneath, thus causing trouble in the align- 
ment of the rails. 

On the other hand, gravels that are free from loam 
allow the drainage tc be effected with greater facility, 
they form a better foundation for the sleepers, and the 
detrimental action of rain is thus to a great extent 
prevented. 

The cost of maintenance will be very considerably less 
with the gravel ballast that is free from loam, provided 
that the formation in both cases is in the same condition 
as regards the turning off of the drainage. The thickness 
of ballast is another important point, and the cost of 


d | maintenance will be much less where the thickness is 


sufficient than itis where the depth is not sufficient. The 
best —_ ballast is, however, much more influenced by 
the damaging action of water than is the hard stone 
ballast of other lines, it is also much more likely to be 
deteriorated by the action of rolling loads and exposure 
to weather. The dust that arises from gravel ballast is 
one grave defect, and creates more damage to rolling 
stock, and unpleasantness to passengers than hard stone 
ballast. In this respect, however, gravel is superior to 
earth. Gravel ballast is frequently obtained from ballast 
pits that may occur at the side of the railway, and if it 
is only necessary to run the rails of a siding into the pit 
at the side of the line, there is, of course, a very con- 
siderable saving of expense. 

On some American lines an attempt was made to 
mitigate, if not to abolish, the dust nuisance, by spreading 
a layer of cinders over the top of the gravel, of a 
sufficient depth to cover effectively the gravel. It was 
found, however, that the linesmen, in maintaining the 
line, could not do other than beat down the cinders into 
the gravel, and the efficiency of the covering was 
destroyed. 

Oiling the ballast—The mechanical sprinkling of oil 
over the ballast was introduced in 1897, and the process 
was found to be most efficacious in the keeping down of 
dust. The oil used is mere refuse, is known as 
“roadbed” oil, and is the residuum of the final distilla- 
tion of petroleum. The cost of it is about twopence per 
gallon. About 2000 gallons are used to each mile, and 
the expenditure amounts to about £17 for this length. 
It is spread quite over the railway from side to side 
between the ditches. The method of applying the oil is 
as follows:—A train is made up of a locomotive, an 
ordinary tank car containing the oil, and a special oil- 
sprinkling truck. On the latter vehicle are usually the 


{conductor and three labourers. The oil is drawn from 


the tank car by means of pipes, and is led to three 
sprinklers, one stationary pipe extending the whole 
width of the truck, and two movable pipes, one each 
side of the truck, connected to the central pipe by means 
of flexible joints, which admit of their being raised up 
out of the way of obstructions on each side of the train. 

Cinders.—-Cinders are very much used in the ballasting 
of railway lines, and in several respects this material is 
better than gravel. Cinder ballast is more elastic than 
gravel, the drainage is better through cinders, and from 
these reasons the alignment of the road is more easily 
maintained, and greater resistance is provided to the 
effects of weather, rain, and frost. 

Cinders are better than gravel as regards the dust that 
arises, after the loose particles in the material have been 
washed down or away under the action of rain, and weeds 
do not grow through cinders as they do in gravel. 

Cinder ballast is, however, rather less durable than 
gravel, and the timber sleepers in cinders have not so 
long a life as in the gravel ballast. Where cinders can 
be obtained in sufficient quantity they are much used for 
branch lines or railways of secondary importance, but 
cinders are greatly inferior to hard broken stone, and are 
not so suitable for first-class lines, or lines with very 
heavy traffic. 

Slag.—Slag ballast is easily procured from the neigh- 
bourhood of furnaces, and is usually broken in stone- 
crushing machines. Such material is superior to gravel 
if the outer or vitreous portions of the slag cakes are 
taken, and is comparatively dustless, but the undermost 
or porous portion of the material is not of much use. 
The chemical tendency of slag ballast is to shorten the 
life of sleepers in much the same way as cinder ballast 
affects them. 

Oyster shells.—In the Chesapeake Bay line, where no 
other form of ballast is available, oyster shells are used 
on a length of 95 miles of line. Such shells are, however, 
open to the objection that they are too light to secure 
the sleepers firmly in position, and to the additional 
objection that they tend to assist the growth of weeds, 
the cause being the admixture of the animal matter with 
the deposited dust. 

Burnt clay.—Where other materials are not available, 
artificial ballast of burnt clay has been extensively used. 
It is certainly far preferable to the use of earth, and is 
manufactured by the burning together of the most inex- 
pensive slack coal with clay of suitable quality. The 
cJay should be comparatively free from sand, the densest 
clays being found to burn the best. The clay is dug out 
of trenches not more than 8ft. in depth, and the firing 

ile is made with a base of dry timber, say half-a-mile in 
lau, and perhaps 8ft. in width and height. Alongside 
this on each side is provided @ line of rails, one for 
bringing the material, and the other for the removal of the 
burnt clay. After the first layer of clay is placed, the 
fire is started, and as soon as it breaks through this, a thin 
coating of coal, and another of clay are laid on, the 
proportions of the materials being about one ton of coal 
to four cubic yards of clay. The layers of clay are about 
4in. thick. The sprinkling of coal is maalie done by 
hand from a platform secured at the side of the truck, 
but the clay is frequently placed in position by means of 
a conveyor belt running at right angles to the line of rails. 
As the mound grows, the tracks are moved sideways, as 
may be required, and the clay is generally obtained by 
excavating machinery from an excavation made along- 
side the rails as.they are laid down. This burnt clay 





ballast has many good qualities, but is not e 
broken stone for arability. nm to 

Crushed stone —Crushed stone, when of the proper 
quality, is by far the best of all materials for ballast, and 
is extensively used on all main lines whenever it can be 
obtained. The kind of stone depends largely upon local 
circumstances. Granite, limestone, and trap rocks are 
used. The stone is broken into fragments of suitable 
size by stone-breaking machinery. “These machines can 
be divided into two classes, the one consisting of 
gyratory shaft inside a stationary shell, and the other 
the jaw machine, in which the crushing is done between 
a fixed jaw and another jaw that moves in connection 
with it. 

Granite is generally, firstly, broken into 
man can easily handle, and these are passed through the 
breaking machine, and fall in f ents into a series of 
buckets, or along a spout into a cylindrical screen which 
is divided probably into three sections, the first portion 
perforated with lin. holes, the second with 2in. holes, and 
the third with 3in. holes. When the broken stone passes 
through this screen, it is by these means separated into 
three lots or bins. The stones that pass through the 
perforations are rather smaller than the holes. As 
regards the most suitable size of ballast for railway 
works there are many opinions. Experiments have been 
made with jin. ballast, 14in. ballast, and 24in. ballast, and 
it is sometimes considered that the 24in. size is the best 
for the work, although it is the most difficult size to 
handle, and the most expensive to maintain. In this 
size of ballast there is the difficulty that the stones are 
too large for a sufficient number to be clustered under 
the sleeper to form an efficient bearing, and that owing 
to their bulk they are liable to roll over under moving 
loads, and so make it difficult to maintain a true line and 
perfect surface of rail. 

There are many other things to be considered in con. 
nection with size of ballast, such as the hardness of the 
stone, the nature of the formation under the ballast, the 
conditions of the climate and the drainage, and the 
amount of traffic. If the stone ballast is too small the 
water and load action will convert it into soft, yielding 
mud—a condition which detracts from the usefulness of 
the ballast in the alignment of the rails, and this also 
allows the sleepers to sink vertically, and so destroys the 
true surface of the rails. The mud so made also sinks 
down into the larger ballast underneath it, and so clogs 
and prevents perfect drainage. It has also greater 
tendency to become crumbled and destroyed under the 
tamping effect of the platelayers’ tools. Dust is also 
greater with the smaller materials. On the other hand, 
some railway engineers insist that the smaller materials 
will sink down into voids below, and so provide a surface 
over which water will easily flow into the side ditches 
below the formation level ; they also state that a surface 
made by small materials will resist the penetration of 
coal dust and cinders, and facilitate the removal of such 
droppings by the use of shovels. It is also claimed that 
there is greater elasticity in the line and improved 
riding qualities where small ballast is used. 

The sclution of the problem may probably be found in 
the use of the larger materials for main lines, and of the 
smaller materials for secondary lines, branches, and 
sidings. 

One leading English railway company insists on all 
ballast being able to pass through a mp haves in internal 
diameter, and the greater of it through a ring of 
l}in. diameter. On the other hand, it is insisted that 
practically the whole of the ballast shall not be able to 
pass through a ring }in. in diameter. 

In all obtainable ballast there must be a certain pro- 
portion of material able to pass through a jin. mesh, but 
the limit of this should be exactly defined, say, not more 
than one one-hundredth of the whole. 


ieces that a 








TRANSVAAL GOLD MINING STATISTICS. 


Tue latest Blue Books issued in the Transvaal give par- 
ticulars as to labour, output, accidents, and prosecutions, 
machinery, explosives and stores, and general informa- 


tion for the year 1902. Itis an interesting and instruc- 
tive record in many ways besides the main issue—the 
progress in the actual mining. 

Under the heading of “ Labour” the Chief Commis- 
sioner of Mines tells us first of the experiments made in 
the employment of white unskilled labour in the Rand 
mines. The end of the war threw a large number of 
destitute whites, mostly discharged irregulars, on the 
country. For the sake of finding such men employment 
the mine owners engaged any who presented themselves 
at 5s. per day, with free quarters and rations. The 
rations were equal in every respect to those of the skilled 
workers, and the quarters as good as could be found, and 
represented an equivalent in pay of about an extra 4s. per 
day. In spite of this fact, only a small percentage of the 
men have remained in this employment. The majority 
left it almost immediately, and many of them accepted 
it merely in order to obtain their discharge in South 
Africa, which would otherwise have been refused to 
them. This points to the fallacy of expecting to find a 
market for unskilled white labour in the Rand mines. 

The statistics with regard to the skilled white labour, 
however, are eminently satisfactory. In the gold and 
coal mines and alluvial diggings in 1898 the proportion 
of white to coloured labour was 12°04 per cent., in 1902, 
during the first six months, 18-9 per cent., and during the 
last six months 20°2 per cent. The influx of black labour 
has been steadily progressive. In June, 1902,there were 
three times as many blacks employed as there were in the 
previous July, and during the last six months of that year 
the numbers increased by a further 50 per cent. 

The present requirements of the Rand in the way of 
black labour are computed at 141,000 men, whereas at 
the end of last year only 44,601 were employed. This 
want of labour is still checking the market for engineer- 
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ing produce. The stringent enforcement of the illicit 
drink ‘traffic with the natives has reduced the. list of 
ineflicients from 80 per cent., as it was under the Kruger 
régime, to a little over 10 per cent. 

While in these days of scarcity of labour it is only 
natural that developing should in a great measure give 
place to output from developed levels, a very great deal 
of developing has been done. Here is a summary of this 
work during the last six months of 1902 :—Main shaft 
sinking, 13,566ft.; main drives and cross-cuts, 141,520ft. ; 
other development, 64,382ft. 

At the end of the first half of the year thirty-nine 
mines were working, and at the end of the latter half 
these had been increased to fifty-one. 

The following table shows the increase of the output 
month by month, and of the stamps used :— 


Month. Number of stamps, Ounces of fine gold. 
January ... ... ... 1080 ... ... 70,189-581 
February... ... .... 1290 81,698 - 899 
ee Eee 104,300-119 
Ol” Eee ee 121,313-044 
I sce ees Fiche! nee a we 140,038 -944 
June... ... ... ... 2145 141,807-71 
‘ae 148, 902-155 
August .. ... ... 2895 ... ... 165,347-830 
September ... ... 2450 ... 169,627 -810 
peer a. ee. ae 180,773-447 
November ... ... 2710- ... 189,036 - 290 
December... ... 2830 194,375-520 


The value per ounce—reckoned at £4°24773—shows 
that the average yield per ton of ore crushed is 43s. 9d. 
During the first half-year the value of the output was 
£4,262,316, and the second half-year £4,494,082, making 
a total of £8,756,398. This is only a little over 50 per 
cent. of the maximum year’s output previous to the war. 

The report shows that the wages paid for white labour 
on the Rand mines during the statistical year which 
ended in June 30th, 1902, amounted to £991,787, whereas 
during the six months which ended December 30th, 
1902, the amount was £1,164,989, which is the equivalent 
of more than doubling the rate. The average rates of 
pay for white labour on the Rand at the present day 
vary from 35s. 6d. for the foreman of chlorination works 
down to 6s. 2d. for apprentices in the workshops. 

The wages paid for black lahour were :— 


Average number of 
men employed. Wages. 
January to June, 1902... .... 24,527... ... £197,831 
July to December, 1902... 35,264 ... £346,573 


Altogether, the report may be said to show progress all 
round, and when we consider the very great difficulties 
under which work has had to be carried on as the result 
of the war, we can only come to the conclusion that the 
situation, though by no means brilliant at present, is 
certainly as satisfactory as could have been expected. 
The whole report goes to confirm a point on which we 
have laid extreme emphasis in Tue EnainEER, that the 
anticipated boom in the engineering business with the 
Transvaal can only come by degrees. 








ALCOHOL CARBURETTERS. 
By Capt. C. C. Loneripag, M.I. Mech. E. 

Ty previous articles * the advantages of alcohol as fuel 
have been stated. It has been shown that the employ- 
ment of this fuel leads to a cooler working cycle, reduced 
heat loss, and increased efficiency. But a point of great 
practical importance has so far been omitted. The 
methods of using alcohol, or, in other words, the design 
of the alcohol carburetters, has been left for present 
consideration. 

The conditions for successful carburation by alcohol 
have been experimentally determined by Messrs. Sorel, 
Ringelmann, and Trillat. They are these: (1) The 
alcohol must be completely vaporised—that is to say, the 
explosive mixture must not contain a trace of liquid par- 
ticles; (2) the mixture must not be unduly heated, 
otherwise the density, or weight, and therefore power, of 
the charge will be reduced ; (3) the mixture must be 
thoroughly homogeneous. On intimate mixing, so that 
every molecule of fuel is in contact with the oxygen 
supplied, depends the rapidity of flame propagation 
through the mass and the activity of the explosion. (4) 
The quantity of air introduced should bear an exact and 
fixed ratio to the fuel. According to M. Sorel, this ratio is 
—for alcohol, 90 deg., 1°10 to 1°25 times; and for 
alcohol carburetted 50 per cent. with benzol, 1°41 to 
1°52 times—the amount theoretically required for the 
complete combustion of either fuel. 

How and how far existing carburetters fulfil these 
conditions forms the subject of Messrs. L. Périssé and H. 
de la Valette’s paper on “Les Carburateurs 4 Alcool.”+ 
Diffusion of the alcohol through the air to be carburetted, 
as a preliminary step to vaporisation, is effected in various 
ways. The three principal devices are, first, a jet, 
through which the alcohol is drawn by the suction of an air 
current and pulverised in the same. The jet may have a 
single orifice, as in the Martha, Kuhlstein, Marienfelde, 
&c., or multiple orifices, as in the Longuemare, or the 
peripheral orifices, with central air current, of the 
G. Richard’s apparatus. A second method is a distribut- 
ing valve, actuated either mechanically, in the Brouhot, 
Altmann, and Economique carburetters, or automatically, 
in the Koerting, Durr, and Ateliers de Dresde. A third 
device is the positive feed, delivering a measured quan- 
tity at every stroke, as the Gobron-Brillié and the Vilain. 
The jet has the disadvantage of requiring a constant 
level reservoir, to ensure regular delivery of the same 
amounts of fuel. Even then the amount is subject to 
variation, owing to the alteration of the suction, which is 
a function of the piston speed. To overcome this 

difficulty the firm of F'. M. Richard, in 1900, patented an 
ingenious device. The quantity delivered by a jet 
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depends on the magnitude of the air current, and on the 
section of the annular passage round the jet. The first 
factor cannot be controlled, because it depends on the 
piston speed, which is a variable quantity. The second 
factor, however, is controllable, and by modifying the 
section of the air passage, the intensity of the current 
can be kept uniform, and thus the fuel supply. This is 
the novelty in the Richard carburetter. A light aluminium, 
spring-suspended pulverising cone is set over the jet. 
This is forced up or down, according as the suction is 
stronger or weaker, and the air passage being thus 
increased or diminished, the supply remains constant. 
An objection to jets is the liability of the orifice to 
become clogged. 
The distributing valve is simple and regular; but its 
action is not so diffusive—a slight disadvantage for fuels 
not very volatile, such as alcohol. The same remark 
applies to certain positive feed devices, such as the 
Gobron-Brillié. The authors pronounce in favour of the 
jet, especially with multiple orifices. With this conclu- 
sion I am not prepared to agree, and I am strongly 
in favour of devices admitting of more accurate measure- 
ment of the fuel supplied, the co-operation of a little 
compressed air permitting very perfect pulverisation. 
While pulverisation is needed to diffuse the liquid in 
minute particles through the air, heat also is necessary 
to effect vaporisation. The sources of heat are threefold 
—exhaust gases— used in the Martha, Brouhot, Le Blon, 
Altmann, Koerting, Oberusel, Durr, and Kuhlstein 
systems ; jacket-water—applied by Japy Bros., Charron- 
Girardot and Voigt, Krebs, Gillet-Forest, Rousset, 
and the Ateliers de Dresde; lamp-heat—employed in 
some stationary motors. The former two systems have 
the disadvantage that the heat is not available until the 
engine has been some time at work. In this respect 
heating by exhaust gas is quicker, but the exact tem- 
perature required is less easily regulated. In this point 
the use of jacket-water is superior. Ignition tubes are 
now seldom used, and in automobiles and launches their 
employment creates a risk of fire. 
hen, and to what, the heat should be applied is a 
point in which practice shows considerable variation. 
In some cases only the air which is to be highly car- 
buretted is heated, and the supplementary air, to com- 
plete the mixture, is added cold—e.g., Brouhot, 
Economique, &c. In other cases the complete mixture 
is heated—e.g., Martha, Japy, Gautereau, Durr, 
Kuhlstein, &c. In other systems both the air to be 
carburetted and the supplementary air are simultaneously 
and separately warmed—e.g., Duplex. Or, again, the 
liquid fuel itself and the air to be carburetted are heated, 
while the mixture is completed with cold air—e.y., 
Brouhot. In another method, the air to be carburetted 
is warmed, as also the complete mixture when formed— 
e.g., Noél, Koerting, kc. Lastly, heat is applied to the 
liquid fuel and to the greater part of the air to be 
carburetted—e.g., Fillet-—or to the liquid fuel, the air 
added, and the whole mixture—e.g., Rousset. Messrs. 
Périssé and De la Valette consider the addition of cold 
air objectionable, as likely to produce condensation. I 
agree with this view, and, for like reasons, I am 
inclined to condemn the system of governing by which, 
in combination with the throttle, a supplementary air 
valve is used to admit cold air to the intake pipe. My 
view has always been that the air portion of the charge, 
when within the cylinder, should be as highly heated as 
possible ; and as this, in the ordinary system of charge 
induction, would lead to premature ignition, the addition 
of the fuel should be made at the end of the compression 
stroke. As regards the relative merits of the other 
methods of heating mentioned by the authors, no evidence 
is given; butthey suggest that a satisfactory solution of 
the problem lies in moderately heating the air to be 
carburetted, the supplementary air to te added, and, 
perhaps, the whole charge when formed. 
Having dealt with the diffusion and vaporisation of the 
alcohol, there remains the problem of obtaining a homo- 
geneous mixture. Thisis variously effected: By the use 
of baffles, forcing the mixture to continuously change its 
direction and velocity—e.g., Longuemare, Noél, Duplex, 
Oberusel, Durr, &c.; by serpentine passages—e.g., 
Martha, Brouhot, &c.; by divided jets—e.g., Le Blon, 
Kuhlstein, &c.; by tiers of conical surfaces, against 
which the mixture is projected, broken, and mixed—e.g., 
G. Richard, Gillet-Forest, Martha, &c.; and by metal 
gauze—a good mixer, but offering resistance and liable to 
become clogged. 
Briefly resumed, the views of Messrs. Périssé and De la 
Valette on alcohol carburetters describe an apparatus 
with the following features :— 


(1) Diffusion, obtained by multiple orifice jets, the fuel 
supply to the jets being preferably effected mechanically 
by the motor, and the quantity regulated by the 
governor. 

(2) Vaporisation, aided by heat, imparted to the air to 
be carburetted and to that added to complete the mix- 
ture. The heat should be moderate, say, about 100 deg. 
Cent., for an engine working on the hot cycle, and under 
control, for which purpose heating by jacket-water is 
more suitable than the use of exhaust gases. 

(8) Homogeneous mixture, by bafiles so arranged as 
not to unduly reduce the velocity of the charge. 

To these may be added some arrangement permitting 
the use of petrol for starting and on stopping. 








ProressoR Lanauey’s steam aerodrome does not 
appear to have been very successful up to now. A deflection of 
its wings caused it to sink into the Potomac river after a flight of 
500 yards. 
had nooccupant. It has been recovered. The manager dec 

that the experiment was a success, as all the data which the model 


——— of the machine was perfect and the 
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accident occurred duri 


FOUR-CYLINDER GAS ENGINE. 





THE accompanying illustrations and the drawings given on 

e 205 represent a four-cylinder gas engine which has 
just been made by Messrs. Fielding and Platt, Limited, of 
Gloucester. It has been designed to develop 150 horse- 
wer, at a speed of 250 revolutions per minute, using pro- 
ucer gas. The four cylinders are each 13}in. in diameter by 
15in. stroke. The cylinder liners are in two pairs, each pair 
being containedin one waterjacket. This arrangement enables 
the centres to be kept close together and tends to simplify 
the details. From the makers’ point of view there is also the 
advantage that by using the same set of patterns a two- 
cylinder engine of half the power can be built. There are in 
this four-cylinder engine two impulses at each revolution at 
all loads. The valves are all of the plain mitre type, the 
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Fig. 1—CYLINDER HEAD AND VALVES 


inlet valves being inverted in the top of the cylinders, while 
the exhaust valves are at the side in boxes, which are cast in 
one with the cylinder jacket. This valve is of cast iron and 
is hollow, being provided with a water circulation for cooling 

s. Fig. 1 gives an enlarged section of the cylinder 
cou, ond an examination of this will enable the working of 
all the valves to be appreciated. In this figure A is the inlet 
valve; B, the exhaust valve; C, the starting valve, which is 
on one cylinder only, and to which we shall refer later on ; 





Fig. 2—GAS AND AIR THROTTLE VALV. 


D is the electric ignition gear; E, the throttle valve, 
which is worthy of special attention, and to which also 
we shall presently refer in detail; F is the lever working the 
inlet valve, being itself operated by means of the vertical rod 
G; H is the exhaust outlet; I the air pressure inlet for 
starting purposes; J, the vertical rod for operating the start- 
ing valve, being worked by the lever K; L is the main cam 
shaft, and M the ignition cam shaft; N is the cross-bar 


The machine was only a model 12ft. in length, and | polding the electric ignition gear ; O, the breech pipe leading 


from the throttle valve to the inlet valves; P, the exhaust 


was designed to furnish were obtained. He considers that the valve cover ; Q, the lever operating the exhaust valve ; R, the 
wer adequate, | 848 inlet, and S the air inlet. i . 
ile the supporting surface was ample. He denied that any served in the —— age 207. ‘This shaft act 1ates all the 
the experiment, and yet the machine | valves, and it is work 


The main cam shaft will be ob- 
y the crank shaft through machined 








Rendus, 1903, 


went into a river after only having travelled 500 yards, 


gearing working in an oil-tight box. Starting is brought 
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alcut by means of direct air pressure, the air being stored in 
a reservoir at a pressure of from 150 1b. to 2001b. on the 
square inch, this being obtained by means of a small com- 
pressor. The reservoir has a capacity sufficient for several 
starts. This is a measure of precaution, but the makers 
inform us that failure to start at the first attempt is practi- 
cally unknown. 

Governing is brought about by controlling the gas and air 
by a special arrangement patented by Mr. Fielding, the 
designer of the engine which we are now describing. By this 
appliance, a section of which we give in Fig. 2, it is claimed 
that when once the adjustments are made there is no further 
need of hand regulation. The proportions of the gas and air 
can be regulated when the engine is running at full load 
without disturbing the regulation and proportions of the 
mixture for light loads and vice verséd. In Fig. 2, Ais 
the top of the bed ; B is the adjusting thumb-screw, by means 
of which alterations to speed may be made while the engine 
is running; C is the bracket carrying the governor shaft ; D 
and E are the air and gas adjusting links respectively ; G is 
the gas inlet and H the air inlet; I is the breech pipe, from 
which passages, I’, are taken to the inlet valves; while J and 
K are the gas and air throttling pistons respectively. The 
working of this portion of the engine is so evident from this 
drawing that no further description is needed. 

The ignition of the compressed charges is brought about by 
means of a make-and-break spark inside the cylinders. This 
system Mr. John Fielding claims to have been the first to 
use, having patented such an arrangement in 1882. A single 
Magneto machine, which is well shown in the engraving of 
the engine, provides the necessary sparks. The timing of the 
sparking is determined by means of the small cam shaft 
which will be observed at the top of the cylinders. It is 
driven from the vertical governor shaft by a pair of spiral 
wheels, which can be manipulated to advance or retard the 
ignition whilst the engine is running. The governor used is 
of the Wilson Hartnell high-speed type. This governor, in 
addition to timing the spark automatically, controls the 
admission of air and gas into the cylinder, and it is 
said that the control at all speeds is effective, 
informed that if full load is suddenly thrown off, there is 
& variation in speed of about 3 per cent. A fly-wheel, 72in. 


We are | 


in diameter and weighing 50 cwt., is keyed on the shaft | 


between the engine and a dynamo—made by Mather and 


Platt—which is coupled to it, and the evenness of running is | 


said to be such that there is no perceptible movement of the 
needle of the voltmeter connected to the terminals of the 
dynamo. 

The engine has been designed with a special view to 
ensuring ease of access to all parts of it. While being a 


practically enclosed engine, the large doors on each side 
enable all the inside parts to be got at. 
doors is arranged on the Sissons system, by which they can 
be removed in a few seconds by one man. The doors them- 
selves are of light-dished steel, and they fit into bored recesses, 
a method of fastening which prevents the escape of the oil 
used for the splash lubrication. 

The crank shaft is Tin. in diameter the body 
and 74in. in diameter in the crank pins. There are 
three bearings, one at each end and one in the middle. 
They are of phosphor bronze with white metal strips, 
as are also the connecting-rod brasses. These latter 
are of a design which combines the main features of the old- 
fashioned strap with the marine cap and bolt type. The 
lubrication is by splash, and guards are provided to prevent 
the pistons receiving more than the necessary amount. The 
ends of the crank chamber are closed by doors, which are 
independent of the outer bearings, the door or cover nearest 
the fly-wheel being in halves. 

The makers claim for this engine that it is specially 
adapted to cases where absolute steadiness of running is 
required ; that it is able to meet sudden demands of power 
without any appreciable drop; that no matter what load is 
on, there is the same steadiness of turning effort; and that 
vibration is reduced to a minimum by reason of the four 
cylinders. 


in 








ELECTRICAL RAILWAYS IN THE UNITED 
STATES. 

Ir is a truism that you have to go to the United States for 
the greatest multiplication of electrical railways. A 
census bulletin which has just been issued enables us to 
obtain the measure of their development with accuracy. The 
authorities claim to have obtained substantially complete 


returns, which show that the length of single-track street and | 


electric railways in the United States on June 30th, 1902, 
was 22,577 miles. This, it will not be denied, is a large 
total. 


At the census of 1890 the aggregate of street railway single | 
It is admitted that the | 


track was given as only 8123 miles. 
1890 figures were not entirely complete, as a number of 
companies in existence then failed to make reports ; but, in 
a general way, the figures may be taken to indicate the 
growth that has taken place. In 1890 electricity as a motive 
power for street railways was still in the experimental stage. 

Out of the 8123 miles of track, only 1262 were operated by 
electric traction, while 5661 miles were worked by animal 


One pair of these | 


In 1902, with 


power, 488 by cable, and 711 miles by steam. 
22,577 miles of track, no less than 21,908 miles were operated 
by electric power, and only 259 miles by animals, 241 by 
cable, and 169 miles by steam. 

A striking fact is that, of the whole 21,908 miles of track 
operated by electric power, 21,302 miles is of the overhead 


trolley type. The trolley has been the principal factorin the 

development of street railway traffic within the cities, and it 
has also, as the New York Chronicle reminds us, been 
the chief inducement prompting the extension of street 

railways into the suburbs and the building of inter-urban 
roads, connecting groups of cities and towns. 

The greater portion of the whole track is found in the North 
Atlantic States and in the North Central division,in both of 
which sections population is dense, affording assurance of a 
large volume of traffic and of its continued growth. The 
North Atlantic States contain 10,175 miles, and the North 
Central States 7817 miles, making 17,992 for these two sections 
combined. 

There is no question of the popularity of this mode of loco- 

motion. Statistically, however, the actual figures are in- 
teresting, and not a little valuable. During the year to 
June 30th, 1902, the number of passengers carried was no less 
than 5,871,957,830. Of this number, 4,809,554,438 were fare 
passengers and 1,062,403,392 were transfer passengers. It 
will give a better idea of the service represented by these 
figures if it be added that the number of passengers carried 
during the same period of twelve months upon all the steam 
railroads—embracing 200,000 miles—in the United States 
| was 649,878,505. Grossearnings amounted to 247,553,999 dols., 
and it is pointed out that some of the newer roads were in 
operation only a part of the year. The net earnings were 
105,241,402 dols., and here we come to one of the favourable 
| features arising from the operation of the roads by 
electricity. In other words, the percentage of operating 
expenses to earnings for 1902 was only 574 per cent., as 
against 68°4 per cent., the percentage in the case of the 
returns made to the census authorities in 1890. Income from 
other sources swelled the total of net income for the twelve 
|} months to 108,192,030 dols. Taxes, interest, and rentals 
consumed 77,595,053 dols. of this sum, leaving 30,596,977 dols. 
applicable to dividends. 

This is not a particularly satisfactory feature, having 
| regard to capitalisation. The aggregate of capital stock 
| actually issued is given as 1,315,572,960 dols., and the amount 
| of the outstanding funded debt as 992,709,139 dols. Adding 
| some other items, such as bills and accoun's payable, &c., 
| the total in the balance-sheet for 1902 actually reaches 

2,533,847,258 dols., and the contrast with the 478,235,957 
| dols. in 1890 is sufficiently striking, even after making allow- 
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PROPOSED FERRY BRIDGE AT BORDEAUX 


Fig 9. Half Elevation 
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Fig 3. Elevation. 


Fig 10. End View. 
’ Aida 80 ft..- , 


























Fig 6.Half Plan. = 


CC ._ = 


et 
SS 


TPN NNINN ANZ 


LN 


| 
k-- 


INIZTIN 








“Tae Excunex..” 


ance for the fact that this last figure was rather less than the 
real total. 

We have stated that the aggregate miles of single track 
last year was 22,577 miles; the length of line—meaning 
thereby the length of road bed, or length of street occupied— 
is 16,651 miles. The capital works out at 138,628 dols. per 
mile. The capitalisation—stock and bonds combined—for 
the steam railroads of the United States at the same date 
averaged only 62,301 dols. per mile of line. 

The operating companies, it appears, paid dividends on 
only 350,945,016 dols. of stock, but part of the amounts paid 
as rentals by these operating companies went to meet divi- 
dends on the stock of leased lines. Nevertheless, there was 
624,942,500 dols. of common stock, and 42,936,124 dols. of 
preferred stock, on which no dividends were paid. This 
would appear to give further support to the idea that capital- 
isation is excessive. 

It is well to remember, however, that with so much of the 
electric mileage new, particularly the inter-urban portion, a 
large portion of the stock cannot yet be expected to reach the 
dividend-paying point. Such roads have not been in opera- 
tion long enough to show their earning capacity. Then, also, 
not sufficient time has yet elapsed to justify conclusions as to 
how far long-distance electric lines can compete successfully 
with steam roads. Nor can definite statements be made on 
the point of the actual economy with which it may be pos- 
sible to operate electric railways, either in the cities or 
elsewhere. 








A GREAT FERRY BRIDGE. 


A BRIDGE of this description was recently erected in the 
department of the Charente-Inferieur over a waterway at 
Martrou, near Rochefort, with a span of 415ft. Steel trestle 
piers, 224ft. in height, resting upon masonry supports, 
founded upon rock, carry the platform, which is at an eleva- 
tion of 165ft. above high water. The platform does not bear 
directly upon the trestles, of which there are two to each pier, 
but upor cross girders, connecting each pair. It also extends 
about 20ft. beyond the piers landward, thus enabling the car 
to pass in between each pair of the trestles. The general 
construction of the bridge will be apparent from the accom- 
panying skeleton elevation in Fig.1. The car is 46ft. long 











and 38ft. in width, with a roadway 27ft. across and a couple 
of footpaths. It can hold nine light wagons, or four heavy, 
fully-loaded ones, and 200 people,and is suspended by 
twenty-four steel cables to the transporting trolley overhead. 
The trolley-car, when the latter is empty, weighs 24 tons. In 
this manner ferrying operations are conducted with perfect 
success. The transit occupies a minute, ‘is free to the 





public, and the working expenses are paid by the department. 
M. Arnodin was the designer of the bridge. 

The same gentleman, who is a mechanical engineer at 
Chateau-neuf-sur-Loire, has a concession for the erection of 
another bridge of a similar description at Nantes* Between 
the axes of the piers the span is 485ft.,and the car and its 
accommodation are virtually the same as in the preceding 
example. The design for the bridge is, however, different. 
As a rule, the type of these structures is practically an appli- 
cation of the suspension principle, in which the ends of the 
chains cr cables are anchored down to large heavy masses of 
masonry or concrete, or of both, placed at some distance in 
the rear of the piers. In the present instance these latter 
conditions could not be complied with. The quay and any 
further ground that might otherwise have been available was 
occupied by a railway, a tramway, and numerous lofty 
buildings and warehouses, which it would have been too 
costly to remove. Under these circumstances, the engineer 
prepared a new design, in which no oblique stress is produced 
either upon the piers or the anchorages. A sketch elevation 
of the bridge is given in Fig. 2. When the weights upon 





























the land end of the suspended cantilever platform are not 
sufficiently large to counterbalance those on the other arm 
over the waterway, the former must be anchored down to 
produce equilibrium. One of the first examples of these 
transporter structures was erected across the river Nervion, 
close to its point of debouchment into the Bay of Biscay, 
at Portugalete, near Bilbao. It has a span of 525ft., and a 
headway of 147ft., and has been fully described and illus- 
trated in our columns.+ There is another specimen of 
this type over the Seine, at Rouen, opened for traffic in 
1899, 


The example we now bring to the notice of our readers 
reduces previous spans to comparative insignificance. It 
is that of a ferry bridge to be erected at Bordeaux, 
with a span of a quarter of a mile in length. Asa 
matter of history, for some years the requirements of river 
ports, with a marine administration and status, have called 


| for other means than those available, but a short while ago, 


for effecting inter-riparian communication. The object in 
all cases was the same—that is, to make adequate provision 
for land and water traffic without any undue obstruction or 
delay to either. At Bordeaux the emergency of the situation 
has recently become exceedingly accentuated. With the 
exception of the railway bridge, which is not available for 





* “ Annales des Travaux Publics en Belgique,” April, 1903, 
t THe Enoinger, September Ist, 1898. 
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urban traffic, there is only an old stone bridge spanning the 
river, which has long since been notoriously unfit for the 
work it has to do in the great south-western port of France. 
The dimensions of this gigantic and novel work, which is 
of a different type from those just described, differentiates 
it still further from all preceding transporters. The great 
size of this remarkable structure will at once apparent 
from the figures comprised in the accompanying table and the 
drawings and explanations which will follow. In the 
skeleton elevation—Fig. 3—will be found the principal 
dimensions relating to the different methods which may be 
adopted of considering and treating the actual span. In 
the dimensions given in the table, fractions of feet have been 
neglected. The form given to the two arches constituting 
the principal members of the bridge is stated by our autho- 
rity} to belong to a perfectly new type, and, so far as we are 
Dimensions. Fect. 
Distance between faces of abutments, A B . 
points of articulation,C D ~.. .. .. 
points, E Ff, where the mean line of arch 
meets the ground level .. eo ee 


” ” 
” ” 


eee eee ee ere 
Width of cross section between arches 
Clear headway above M.H.W.M... .. 

Length of transporting car .. .. .. .. «. “a 
Width, including roadway and two footpaths ee 3u 
Load capacity of car Se RE ner aR ER ae 100 tons. 
aware, the statement appears to be correct. In Fig. 3 the 
central part of the arch, CHD, is provided with three 


| articulations, and rests upon inclined supports or buttresses, 
| which are secured to the real abutments, A and B, in such a 
| manner as to be virtually encastrés. 
| and B D, are very much in the position of, and under the 


The end portions, A C 


same conditions of loading, as the inclined jib of a crane. 
Thus the new type of construction might be defined, as stated, 
asan arch encastré with three articulations. It may be regarded 
also as having a maximum span of 1394ft., that is, the dis- 
tance between the points E F in Fig. 3. The bridge is 
designed to carry two concentrated movable loads of 180 
tons, which may be crossing together, or passing one another 
in opposite directions. 

Both booms of the arches have the same section, which 5 
composed of twin 
girders, Fig. 4. They 
are each 1ft. Sin. in 
width, with a vari- 
able thickness in the 
upper flanges, and 
the lower have two 

lates 10in. wide by 

alf an inch thick. 
The web is of plate, 
2ft. 4in. in depth by 
din. in thickness, riveted to the horizontal plates with angle 
steels, 4in. x 4in. x fin. In the open web of the main arches, 
which is of the N type, the verticals are ordinary built-u 
plate girders of the section in Fig. 5, with a solid we 
2ft. Oin. x gin. thick. Both flanges of plates and angle 
steels vary according to their position in the arches. The 
diagonals and wind bracing bars are of a rectangular open 
box section, laced on all four sides by lattice bars. At the 
points of articulation C and D, the reactions, which are in 
the plane of the arches, are directly transmitted to the lower 


Fig.4. Fig.5. 





t “ Le Genie Civile,” 20 Juin, 1903. No, 1097. 
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terminal members of the parts C A and DB. The trans- 
verse reactions resulting from wind pressure, which are 
equivalent to the shearing forces due to the wind at 
the articulations, are resisted by the long horizontal 
stifiening girder M N, which convey them finally to the end 
pillars. The lower portions of the arch,C A and DB, are 
constructed of the same form of section as the upper, but are 
spread or widened out transversely below the articulations 
to the extent of 16ft. at their base, as shown in the half plan 
in Fig. 6. At their summits, directly beneath the points 
C and D, the lower parts of the arch, acting as inclined 
supports, are braced together, but not below that level, or 
the suspension rods of the car could not pass between them. 
Their stability is ensured by the three following provisions :— 
They are fixed at the upper parts at the points C and D, 
connected by vertical members to the horizontal girder M N, 
and encastrés at their bearings A and B, 

The upper horizontal stiffening and wind bracing girder 
MN plays a very important part in the construction of the 
proposed bridge. It is, in fact, a huge box girder placed on 
its side, with its double plate web horizontal instead of 


vertical, and of the sec- 
= tion given in Fig.7. The 


flanges, which are 88ft. 
apart, consist of plates 
12in. wide, of variable 
thickness, riveted by 
angle steels 34in. by 3}in. 
by 4in. to web plates ,°;in. 
thick. Atintervals of 41ft. 
Fig. 7. they are fastened to the 
cross girders, which are 
suspended in the central part of the arch, and rest upon 
columns at and near the ends. Their section is that ofa 
double tee form with a lattice web. In addition, the flanges 
of the girder M N are braced together by diagonal wind ties. 
Briefly, the duty of the girder is to transmit to the terminal 
portico piers, the transverse forces exercised upon itself by 
wind pressure, and also the stresses due to the same cause 
produced on the car tracks, on the upper half of the 
columns, on the lower half of the suspension verticals, 
and at the points C and D of articulation. The car or 
rolling track—Fig. 8—is composed of square rails, 2in. by 
Qin., fixed to the lower flange of a plate girder of the section 
in the same figure, with upper angles 4in. by 4in. by 4in., 
and lower 6in. by 34in. by gin. Each car runs upon sixty- 
four rollers, so arranged as to distribute the load upon them 
uniformly. The track is attached to the cross girders, and 
at each point of attachment a pair of suspension-rods in the 
shape of a crow’s-foot is connected with it. The end frames 
or porticos—Figs. 9 and 10—which are secured to heavy 
massive foundations, have to resist the horizontal reactions 
of the long stiffening girder and transmit them to the sup- 
ports. In each of them a lift will be provided to give access 
to the level of the girder MN, already described, which will 
also carry a footbridge for pedestrians to cross the river. A 
footway will be likewise placed along the lower chord of the 
principal arch, to enable workmen to reach the summit, 
which is 333ft. above water level, and other parts for the 
purposes of inspection and repair. 

Round rods diagonally slung bear up the cars, and are 
braced together to obviate as far as possible the swinging 
action of the wind, and are arranged to distribute the load 
uniformly over the rollers by means of a special pivoted 
frame. Each car will carry 100 tons, and a motive force of 
150 horse-power will serve to effect the transmit in a couple 
of minutes. Allowing four minutes for loading and unload- 
ing, in all six minutes, the working capacity of the new 
ferry bridge would be at the rate of 1000 tons an hour, or 
10,000 tons a day. This calculation will amount to 3,000,000 
tons per annum, which, it is estimated, would more than 
suffice for the most exacting requirements of traffic for many 
years. 

It has been stated that the wind bracing of the whole 
structure above C and D, the pivoting points, is built up of 
open rectangular box sections, with lattice bars connecting 
all the sides. In Fig. 11 the section at the crown through 
R — R in Fig. 9 shows the bracing to consist of a series of 
oblique-angled parallelograms, with the diagonals joining 
the acute angles horizontal. From each extremity of the 
diagonals there are two rows of inclined ties, joining these 
points with others on jthe cross-girders a a, b b, each pair of 
letters having reference to each separate pair of ties. The 
whole of the bracing may be considered to be in the same 
plane as the arches. It should be mentioned that the hori- 
zontal girder M N, extending over both the length and 
breadth of the whole superstructure, is in every sense a most 
efficient stiffener. It acts inexactly the same manner as the 
continuous lower boom of atubular bridge. It may be open 
to question whether any system of open diagonal bracing, 
either over or under the platform level, is ever as firm and 
rigid as solid plate-work. The various descriptions of trough 
flooring for bridges are all founded upon this principle, and 
but for the question of headway would be probably more used 
than what they are. 

To the engineer the most interesting point pertaining to 
the structure just described is the promise it holds out of the 
great future development of the metallic arch type. The 
largest existing example of this type is to be found in the 
steel bridge which replaced the Niagara Falls and Clifton 
suspension design in 1898, It hasa span of 840ft. from centre 
to centre of the end pivots, and a rise from them to the 
centre of the trusses at the crown of 150ft. If we take the 
smallest span of the proposed Bordeaux bridge—that is, the 
990ft. between the hinged points—it gives the large increase 
of 150ft. But since the actual available waterway amounts 
to 1312ft., which may be fairly regarded as the chord of the 
whole arch, it may be considered as the span. In other words, 
the American example will be outspanned by 412ft. While 
recognising on previous occasions that the cantilever and sus- 
pension systems were the only two practically suitable for 
very large spans, we pointed out that the arch principle was 
making rapid advances, and might prove a formidable future 
competitor. It would appear asif our assumed possibility is 
likely to become a reality in the proposed design for crossing 
the Gironde, which has been most skilfully and elaborately 
worked out by MM. Dayde and Pillé, 
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Tue Moscow-Windau and Rybinsk Railway is about to 
set to work in earnest to drive English coal out of the market, so 
far as the company’s lines are concerned ; the place of English coal 
as fuel on this section of the Russian railways will be taken by 
Russian naphtha. The laying down of tubes to convey the oil from 
Bologoye to St. Petersburg, and from Bologoye to Rybinsk, is 
estimated at about £1, 760,000. 





| 
SHEARING MACHINE. | 





SomE few years ago there was introduced in the United | 
States a new pattern of driving gear for certain classes of 
machine tools. They are called the Johns machines, from | 
the name, Johns, of the patentee. They are made by Messrs. | 
Henry Pels and Co., and this firm started about two years 
ago a second factory for them in Germany, at Erfurt, near | 
Berlin. This driving gear is suitable for all machines in which | 
the required cutting speed is slow, and where a continuous | 
cutting motion is not necessary. The driving is obtained by 
a ratchet-and-pawl connection, reciprocated by a connecting- 
rod and a crank revolving at high speed. The motion is thus 
intermittent, each full cutting stroke being accomplished in | 
from eight to twelve steps. Such mode of action would, of | 


course, be useless for turning, milling, or smooth planing; 





“Tsar Exooouer” 


well above the shear blade A. The excentric on this shaft 
rocks the hinder end of a deep, strong beam F, in the front 
end of which is clamped the top shear blade A. This beam 
F works round the point of the fulcrum thrust-block D. 
This block is in the form of a lever whose centre line in its 
highest working position slopes downwards and forwards at 
an angle of some 15deg. It is centred at its hinder end in 
the frame of the machine by a very large pin-joint. Its front 
point forms a fulcrum for the beam F. The bearing in this 
fulcrum is a block of hard tool steel, stepped into and bolted 
to the top edge of F. During the cutting stroke the position 
of the fulcrum shifts downwards along a circular arc centred 
at the above pin-joint. The weight of this thrust-block is 
slightly overbalanced by a rope passing over two small pulleys 
and a counterweight. When not engaged with the shear 
beam, and not held down by the hand lever K provided for 
this purpose, the counterweight draws the block D up auto- 





Fig. 1—-JOHN’S SHEARING MACHINE 


but it is well adapted to all kinds of shearing. Shearing 
operations are invariably performed at slow cutting speed, for 
two reasons : First, because very heavy pressures are required, 
and thus any but very slow speed would mean very large 
driving horse-power; and secondly, because the time spent 
in actual cutting is only a small fraction of that spent in 
getting ready for the cut. 

The ratchet mechanism enables one to obtain, without the 
complication of double and treble gear and their accompany- 
ing serious loss of transmissive efficiency, reduction from such 
high rotary speed as that of an electro-motor, or a belted 
main shaft, to the slow cutting speed suited for heavy shear- 
ing. The chief merit of the system is in this directness and 



























































Fig. 2-STAGES 


simplicity of gearing down from high rotary speed; but it 
also introduces easy possibility of varying the cutting speed 
from point to point of the stroke, if the nature of the work 
makes such variation desirable. 

A detail drawing of one of the largest shearing machines 
made by this company is given by Fig. 1. The frame is 
built of two stout steel plates bolted and riveted together 
with distance blocks between them, and heavy angles 
riveted along the base to form foot flanges for bolting to the | 
foundation. The fly-wheel and crank shaft lie low down | 
near the base. The ratchet lever isa powerful beam, hanging 
nearly vertically from the ratchet shaft C, which lies at a level 








matically out of contact with the fulcrum bearing on the top 
side of the beam F. The shear blade cannot then be driven 
down. The weight ofthe beam F is partially counterbalanced 
by a chain and counterpoise, the chain passing over a toothed 


| pulley whereby the beam can be raised or lowered by a hand 


crank on the pulley spindle. 

At the end of the forward motion of the excentric C round 
the upper half of its revolution, the fulcrum bearing on F is 
carried forwards about jin. beyond the arc in which the point 
of D can move; so that at this period of the revolution D 
can be dropped into place for driving. This is done after F 
has been lowered by the chain until the point of the shear 
blade rests upon the work. The backward motion of the ex- 
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centric through its lower half revolution now begins, and 
when about one-twentieth of a full turn—which corresponds 
to one ratchet tooth step—has been moved through, the 
bearing on F is brought up against the point of the fulcrum 
block D. The jin. excess outward movement enables this 
bearing to embrace and fit close to the cylindric point of the 
block round an arc of 45 deg. beyond the centre-line of D. 


| This are is sufficient to ensure that F draws the point of D 


down with it in the further progress of the cutting stroke. 
If it were not for this embracing arc the two would slip 
asunder under the very heavy upward reactive pressure of 
the work in being cut through. 
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Fig. 1—-SERVICE RESERVOIR 


Fig. 2—BARRAGE AT AV:iGNONET 


There are two pairs of fixed under shear blades. The first 
pair, marked Gin Fig. 1, is for the cut through the horizontal 
part of the work, such as the web of the I-section shown in 
the illustration. This 
number of pairs of blades with shaped edges, corresponding 
to the form of section to be sheared, is supplied with each 
machine. The second pair, marked H, is vertical, and is 
permanently fixed in place. In cutting, the top blade passes 
in between each pair of under blades. 

As the cutting action of the shear blade in this machine is 
very interesting, we reproduce in Fig. 2 a series of eight 
diagrams furnished to us showing the progress of the cut in 
eight of the ten steps into which the cutting half revolution 
of the excentric shaft is divided by the ratchet wheel. The 
top shear blade has two main edges, both straight. That first 


coming into action is short, and only very slightly inclined | 


to the horizontal at the beginning of the cut, its outer point 
first entering the web of the I-section, and the second and 
third steps resulting in this blade edge shearing out a short 
slot in the web. After this, the steeply-inclined back edge of 


the top shear blade completes the shear through the web and | 
the whole breadth of the flange in the successive stages | 


shown in Diagrams 1 to 8, Fig. 2. There is not space 


here to describe these stages in detail; but anyone acquainted | 


with the mode of action in heavy shearing will find it very 
interesting and instructive to follow the whole cut through 
the series of diagrams. The peculiar bending of the strip 


shorn out, developed in three very distinct stages, and the | 


formation of the deep burr in cutting through the thick 


metal at the junction of web and flange, are particularly | 


worthy of note. 








THE VALUE OF PAINTS. 


THE following table is given by Mr. L. Cruickshank Smith in an 
article which appears in the last issue of the Decorator. The table 
is quite self-explanatory :— 


White} Zinc Red Red 
lead. |white lead. Oxide 


1083 
28 








806 | 1411 | 594 
32 | 36 32 
44 | -28 -60 


5 5 3 7 


Covering capacity, in square yards, per 
Price per cwt. in shillings .. we 
Cost, in shillings, per 100 square feet 
Times painted in 20 years .. .. .. «2 «- 
Cost, in shillings, per 100 square feet for 20 


cwt. 


2-20 | 1-40 | 1-80 | 1-96 
| 100 77 71 


poe ee eee a ee ee 
Relative economic value on 20 years’ basis, 
the highest value being represented by 100 


64 











On January Ist, 1902, Russia had 48,783 versts—about 
82,522 miles—of railway in operation, says the Odessa corre- 
spondent of the Standard. Of this total length 32,309 versts were 
owned by the State, and 16,474 versts by private companies, For 
the construction of permanent ways the State had paid 3-2 milliards 
of roubles, and private companies 1-5 milliards, For advances 
made for the construction of private railways, the latter were 
indebted to the State in the sum of 1250 millions of roubles, 


pair is readily removable, and a | 





'ELECTRICITY FOR RAILWAY TRACTION. 


One of the most notable developments of engineering 
progress abroad during the past few years has been in 
the direction of utilising the huge mass of hydraulic force 
represented by the waterfalls in the mountainous districts 
of France, Switzerland, and Germany. As the torrents 
supplying this energy are usually derived from glaciers, 
it has become customary to designate the source of power 
under the name of “ Houille Blanche,” and it was under 
this title that the first congress to discuss matters relating 
to hydraulic force was held in Grenoble last year. The 
place of meeting was well chosen, for nowhere in France 
| has so much been done in the way of laying down hydro- 
electric installations than in the Dauphiné, and it was a 
few miles from Grenoble that an electric locomotive was 
recently tried with energy supplied from one of these 
hydraulic plants. The line is a mountain railway running 

| from St. George’s de Commiers to La Mure. It hasa 
length of 31 kiloms., with an almost uniform gradient of 
27 mm. per metre, except at the stations, where the line 
is, of course, level. For most of the way it follows the 
| valley of the Drac, winding constantly with curves, 
| having a minimum radius of 100 m. The traflic is fairly 
| heavy, and consists largely of anthracite extracted from 
the mines at La Mure, so that the weight of the train 


and on the return the weight is limited to 100 tons. 

using steam locomotives the line is worked under rather | 
unsatisfactory conditions. Though serving an anthracite 

| colliery, the expenditure on fuel is high on account of the 

| dearness of suitable steam-raising coal, which has to be 
brought from a considerable distance. The line, too, has 

| only a gauge of one metre, so that it is very difficult, if 

| not impossible, to build steam locomotives of sufficient 

| weight and power to haul heavy loads up such a 

| gradient. In view, therefore, of the successful working 
of the new electric railway from Fayet to Chamonix, 
the State decided to equip the line for electrical traction, 
and to utilise for this purpose the energy supplied by the 
hydro-electric installations on the Drac. 

| As showing the conditions under which the line is 

| worked electrically, we will deal briefly with the leading 

| features of the hydraulic power station. The river Drac 

| is a torrent which takes its rise in a vast watershed in the 

| Upper Alps at an altitude of about 100m. above the | 

| Sea level. The falls are owned by two companies, one of | 

| which is an amalgamation of three concerns, and is known | 

| as the Société Grenobloise de Force et Lumiére. Last | 

| year it completed an installation at Avignonet, where a | 

fall of 283m. has been obtained by means of a barrage 

thrown across a gorge at a distance of 850m. from the 

powerstation. This barrage—Fig. 2—is an interesting work 

constructed entirely of béton, and has a length of 60 m. and 


| descending is about 300 tons without the locomotive, | 
By | 


Fig. 3—-SLUICE GATE AT AVIGNONET 


a width of 4°80m. On its outer face it has a regu'ar 
series of stone projections to break up the sheet of watcr, 
and at its base there is a basin of armoured concrete in 
which the water serves to neutralise the destructive 
effects of the fall, which otherwise would tend to wash 
out the bed and weaken the foundation. In construct- 
ing this barrage the torrent had to be diverted by means 
of dams, and while the second part was being built a 
tunnel had to be made underneath to allow of a sufficient 
flow for the power stations below the fall. On the ter- 
mination of the barrage the tunnel had to be closed in 
such a way as not to interfere with the flow. This was 
done first of all by dropping cylinders filled with con- 
crete in front of the tunnel, the cylinders having rings at 
each end to keep them apart, and when the water 
behind the barrage rose to the top of the sluice 
gate the tunnel was stopped up by dropping concrete, 
rocks, and gravel in front of the cylinders. The sluice 
gate—-Fig. 3—has a width of 10 m. and a height of 7 m. 
Itis practically built up of eight girders, formed of steel 
plate and angles, and connected by vertical pieces. It 
moves in roller bearings, which are themselves rendered 
water-tight by means of vertical cylinders on the inside 
face fitted in grooves at the sides of the gate. The weight 
of the moving parts is 66 tons, and it takes six and a-half 
hours to raise it 7 m. by means of winding gears; but it is 
intended to operate the gate by an electric motor, when 
the time will be reduced to less than two hours. The 
power station—Fig. 4, page 211—distributes triphase alter- 
nating current at a potential of 26,000 volts. It has been 
designed to receive seven alternators of 1500 kilovolt- 
ampéres, but at the moment there are only three 
turbines driving Creusot generators and one a Thury 
continuous-current dynamo. Each turbine, running at 
250 revolutions a minute, develops 1750 horse-power 
with a fall of 23 m. It is of the double centripetal type, 
which allows of a diminution of diameter and a high 
angular velocity. The Thury dynamo supplies continuous 
current for the railway at 2400 volts. There are many 
interesting features about these installations. On the 
outfall side of the station, for instance, water-shafts are 
constructed, having a height of 23 m., so that when the 


| supply to the turbines is suddenly stopped the backward 
| rush sends the water up the shafts and returns by conduits 
| on each side. 


The triphase current is employed so generally on the 
Continent for transmission over eal distances that the 
use of continuous current at a high potential for railway 
traction is a matter of more than ordinary interest. The 
locomotive has been designed by M. Thury, of the Com- 


| pagnie de l’Industrie Electrique of Genéve, and the 


mechanical part is built by the Ateliers de Construction 
de St. Denis. The following are some of its principal 
dimensions :—Total length of frame, 11°350 m.; length 
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of cab, 7°80 m.; height of cab above the rail, 3°720 m.; 
maximum width of cab, 2'40m. The locomotive is 
mounted on two bogies, with each of the four axles 
carrying a series motor. The wheels have a diameter of 
1:20m. The total wheel base is 7°760 m.; the wheel 
base of each bogie, 1°850 m.; and the distance between 
the axes of the bogies, 5-910 m. The continuous current 
is distributed at 2400 volts by the three-wire system. 
Each of the four motors develops 125 horse-power, thus 
giving 500 horse-power for the locomotive, and each 
motor works at a potential of 600 volts. It runs at 400 
revolutions a minute, and is geared down in the propor- 
tion of 4 to 1. The weight of the locomotive—Fig. 5—is 
50 metric tons. M. Thury has introduced an interesting 
feature in the shape of a new type of controller, which 
will pass through the whole series of resistances almost 
instantaneously, and, in view of the high potential, care 
has been taken to avoid sparking by breaking contacts in 
a bath of oil. Three brakes are applied—the electric 
brake when the motors are recuperating on the down 
grade, a hand brake operating on the bogie wheels, and a 
vacuum brake on all the wheels of the locomotive and 
train. 

The trials of this locomotive took place recently on the 
section of the railway between Motte les Bains and La 
Mure, when it hauled ten trucks, representing a load of 
108 tons. As the numerous visitors could not find 
accommodation on the locomotive they could only judge 
of the running from their seats on the trucks, and, so 
far as could be seen, the electric locomotive behaved 
admirably, starting on the up grade with the greatest ease 
and maintaining an even speed the whole time. In view 
of the excellent results of the trials, it has been decided 
to equip the whole of the line electrically. After these 
experiments a Juncheon was offered to the visitors at the 
chateau of Motte les Bains. There were upwards of a 
hundred engineers present, among them being M. 
Noblemaire, the managing director of the P.L.M., M. 
Rivoire, chief engineer of the Ponts et Chaussées 
of the Department of the Isére, and director of the 
St. Georges de Commiers and La Mure line; M. Thury, 
of Geneva, and many other well-known railway engineers 
and electricians. In his speech, after the banquet, M. 
Noblemaire said that the object of the engineers in 
equipping the line for electrical traction was to show that 
continuous current at a high potential could be used to 
great advantage, that hydraulic power could compete 
successfully with coal, and that there was an advantage 
in running electric locomotives with heavy trains on lines 
with big gradients. M. Noblemaire even went further, 
and said he hoped to see the time when the greater part 
of the railway system would be worked electrically, with 
the aid of the energy derived from waterfalls. This, 
indeed, is one of the ambitions of those who are utilising 
the “houille blanche.” Their object is to create vast 
centres of electrical generation at distances of 100 kiloms. 
cr so, and distribute energy over the whole radius for 
all sorts of power purposes. This is already being largely 
done in the case of small industries, for which energy is 
being distributed from the Alps to Lyons and Marseilles ; 
but it is hoped to do still more, and transform all the 
railways to electrical traction within the radius of each 
centre. In a general way the idea is to effect economies 
by dealing with heavier loads and running fewer trains— 
at all events, on the lines with big gradients—and the 
question of speed will only be taken into consideration 
when electricity comes to be applied to the main lines. 
Whether this will be done in the more or less distant 
future it is difficult to say ; but it is, at all events, signi- 
ficant that the State, which guarantees the different 
companies, should have endeavoured to show the way to 
further economies by transforming one of its local lines 
to electrical traction. The accompanying illustrations 
give an excellent idea of various works connected with 
the hydro-electric generating station and the electric 
railway above described. 








LITERATURE. 


Modern Locomotive Practice: A Treatise on the Design, Con- 
struction, and Working of Steam Locomotives. By C. 
Wo rr, B.Sc., A.M.Inst.C.E. With 150 illustrations and 
eight folding plates. The Scientific Publishing Company, 
Manchester. 1903. 


THis is a large octavo, containing 267 pages and an 
index. It is an excellent book. There are dozens of 
treatises on the locomotive engine, large and small. 
This work is like none of its predecessors except in the 
portions which are purely descriptive. The author deals 
with the principles governing the design of locomotives, 
setting forth as far as possible why particular features are 
introduced. In his preface he says :— 

In the case of such a machine as the locomotive, where the forces 
at work are extremely complex and indeterminate, it is obviously 
impossible to base all the necessary calculations on pure theory, 
nor would it be desirable if possible ; but in each case the author 
has, starting from the results of experience, attempted to get as 
near to the rock bottom of the controlling factor of the design as 
possible. It may appear tosome that in pursuance of this object 
too much theoretical mechanics has been introduced, but as great 
part of the work was quite new, the introduction of this matter 
was unavoidable if any reason was to be shown for the opinions 
expressed, 


The preceding passage supplies the key to the whole 
book; but it must not be imagined that the methods of 
the author are very mathematical or very theoretical. 
On the contrary, the book is full of practical information, 
and that largely of an interesting, and in many respects 
special character. It would serve no good purpose to go 
in detail through its pages. Wecan best give our readers 
an idea of the contents of the volume by considering 
what our author has to say on a few particular subjects. 
At outset we have the question of train resistance. He, 
after weighing the evidence, accepts the experiments made 
by Mr. Deeley, on the Midland Railway, as about as 





satisfactory as any, and thence he deduces the following 

a ao an v3 A 
formula :—R = 3 (\ - t*) + 300° Lt will be seen 
that here we have the square of the velocity introduced 
as a factor. We are ourselves very sceptical on this 
point. We do not, in point of fact, believe that any 
formula can be drawn up which will meet conditions 
which are legion, and all affecting the result. 
Take, for instance, journal friction. Go into a yard 
where wagons are being repaired, and consider the 
state of the grease, the springs, the axle-boxes; the 
bogies of modern passenger stock, the displacement of a 
train, its height, its excrescences, above all the condition 
of the roads. All these things modify the resistance. 
The utmost that can be expected is some formula which 
will give an idea of what the resistance is. Mr. Wolff's 
estimate of 30°31b. per ton at 90 miles an hour is pro- 
bably not far from the truth. The whole question is, 
however, one of very small practical interest, simply 
because it appears to be impossible to make resistance 
less than it is with a well-appointed train; and it is most 
improbable that any amount of neglect consistent with 
keeping the journals cool and the train on the road will 
suffice to augment the resistance materially. We see 
that in dealing with acceleration Mr. Wolff includes the 
vis inertia of the revolving wheels. He does not refer to 
the circumstance that years ago the question whether 
railway wheels should be treated as revolving masses 
without translation, or as translated masses without 
revolution, or as both, was keenly disputed, and we are 
not quite certain that the dispute has been settled to this 
day. That point in the wheel which rests on the rail at 
any instant has, of course, no translation motion what- 
ever, whilc the flange at the same place is moving in a 
direction opposite to that of the train. A little reflection 
will show that there is plenty of room for disputation. 
There is no reason, however, to doubt that the revolving 
mass of the wheel ought to be taken into account, 
although the necessity for this is by no means obvious at 
first sight. 

In the chapter treating of the locomotive as a vehicle, 
although the view taken is in the main sound, we find 
certain statements open to question, and omissions 
which will no doubt be filled up in asecond edition. Thus 
the author argues against the use of large leading wheels 
for high speeds, and he gives a diagram to show why the 
small wheel must be less liable to derailment than a 
large wheel. We think that he has not done justice to 
the late Mr. Stroudley’s engines of the “Gladstone” 
class on the London and Brighton Railway. It has been 
said over and over again that these engines could not 
keep the road. Yet we have never yet heard of the 
derailment of any of these engines as a result of a big lead- 
ing wheel. We have heard, however, that they are rather 
heavy on permanent way; not because of the diameter 
of the wheels, but because the engines lack lateral flexi- 
bility, and the more modern engines of far greater power, 
designed by Mr. Billinton, have leading bogies. As an 
example of omission we may say that Mr. Wolff does not 
appear to have heard the name of Bridges Adams, who 
invented the radial axle-box more than thirty-six years 
ago. Some of the tank engines fitted with boxes made 
under this patent are still running on the London, 
Chatham and Dover Railway. It is anything but “a 
comparatively modern development of the American 
two-wheeled pony truck.”” The late Mr. Haswell, of the 
Austrian Stadtsbahn, built engines with boxed-in radial 
axle-boxes, almost identical with those illustrated on 
page 51 of Mr. Wolff’s book, as long ago as 1878. 

In dealing with the staying of fire-boxes, Mr. Wolff is 
inconsistent. He points out that when no bridge stays 
are used on a fire-box crown, the difference between the 
expansion of the inside and outside box renders the sling 
stays almost useless. But when describing boxes fitted 
with bridge stays, he tells us that these bridges must be 
slung or they will crush the tube plate holes out of shape; 
and he goes on to give explanations possibly intended to 
reconcile the discrepancy. The staying of fire-box 
crowns is far too large a subject to discuss here. We 
may say, however, that whether sling stays will give 
good results or not is, in the main, a question of work- 
manship. If they are put in with an initial stress on 
them, the flexibility of the fire-box crown will do the rest. 
If they are put in slack there is sure to be trouble. As 
to the side staying of fire-boxes, we can heartily recom- 
mend what Mr. Wolff has written. 

In dealing with steam domes our author has, curiously 
enough, missed the principal reason why they are used; 
and this is the more remarkable because he appears to 
know a great deal about Mr. Stirling’s engines, which 
had no domes. The main value of a dome is that it 
enables more water to be carried in a boiler than can be 
safely put in without it. Thus, on the Great Northern 
Railway Mr. Ivatt put domes on Mr. Stirling’s engines, 
and found, as he expected, that they were much better 
able than before to deal with heavy trains on rising 
gradients. The boilers were filled up to the tops of the 
gauges going down hill, and the feed could be shut off 
altogether when stiff bits had to be climbed. The per- 
forated steam pipe would be drowned if so much water 
had been putin. The dome permits steam to be taken 
far above the water level. In this connection we may 
say that we do not at all agree with our author as to the 
cause of priming. Water abounding in sulphates will not 
necessarily prime, and, on the other hand, pure soft water 
may lead to absolute disaster. 

The chapters on link motion and valve gears are very 
good. The only fault, indeed, that we have to find with 
them is that Mr. Wolff wastes a great deal of space in 
describing gear which is of no practical value at all; and 
which no locomotive superintendent, while in possession 
of his senses, would think of fitting to an engine. As 
studies in misplaced ingenuity they may be useful. It 
is noteworthy, however, that our author actually seems 
to take them seriously. 

In dealing with connecting-rods, we see that our author 





has not failed to be struck by the enormous pressures 
which the bearings will stand without heating. They 
reach as much as 1150 lb. for big ends to 5500 lb. for 
small ends. A very neat method of determining inertia 
stress in rods is given in the chapter. We venture to 
suggest to the author that in the next edition he supplies 
an example from practice of the result of designing a con. 
necting-rod without making such a calculation. In this 
way he will do more to demonstrate the utility of inertia 
calculations than is possible in any other way. It is 
not enough to show that figures and curves will give an 
excellent rod, but that without them a rod must be badly 
designed. 

Hastening on, we come to a chapter on compound 
locomotives. It contains a good deal of information 
which will, we believe, be as new to many of our readers 
as it is to us—at all events, in a compact form. The 
book ends with two appendices, one on the slipping of 
locomotives at high speeds, and the other on balancing. 
The first deals with the argument that as the horizontal 
components must be balanced in the rotating wheels, a 
velocity may be obtained at which the wheels will begin 
to slip, being, indeed, all but lifted off the rails. “Before 
the limit is reached, however, we shall arrive at some 
speed at which the available adhesion will fall below the 
tractive force at the rails, and the wheels commence to 
slip on the rails.” The appendix deals with an experi. 
ment made on the Midland in 1892. Calculations showed 
that 60 miles an hour would be the absolute limit of speed, 
but, as not unfrequently happens, mathematics and prac- 
tice did not agree, for the engine hauled a train at 47 
miles an hour without perceptible slipping. Our author 
then took up the question and investigated it ina way 
and with results which we have not space to reproduce. 
They are full of interest. 

It has not been possible to do more than give a general 
notion of the contents of a book which we very heartily 
commend to the attention of our readers. We may say, 
in conclusion, that the printing and engravings are, on 
the whole, satisfactory. 


The Improvement of Rivers: A Treatise on the Methods em- 
ployed for Improving Streams for Open Navigation and fur 
Navigation by means of Locks and Dams. By B. F. THomas 
and D. A. Warr. New York: J. WileyandSon. London : 
Chapman and Hall. 1903. 

Tuts work is published in the United States, and although 

it contains a great deal of very useful information on 

river engineering generally, it is more adapted as a guide 
for the treatment of American rivers than for those in 
this country. The examples given are generally taken 
from works carried out in America, and the authors seem 
to have had little or no experience of what has been done 
in other countries. The works of English engineers on 
tidal rivers and canals are entirely ignored, nor is any 
reference made to such standard works as Revey’s 

“Hydraulics of Great Rivers” and Humphrey and 

Abbot’s “ Physics and Hydraulics of the Mississippi.” In 

the preface it is stated that the authors do not know of 

any work, except one published in France and now out of 
print, that deals with the regulation and improvement of 
rivers. They do not appear to have made use of the vast 
amount of information on almost every subject connected 
with river and canal engineering contained in the “ Pro- 
ceedings” of the International Navigation Congresses 
that have been held during the last few years, only one 
reference being made to a paper read at last year’s Con- 
gress. Nor have they availed themselves of the numerous 
papers on the subjects with which they deal contained in 
the “ Minutes of Proceedings ” of the Institution of Civil 

Engineers. 

The first two parts of the book, relating to the 
characteristics of rivers, hydrographic surveying, removal 
of bars, dredging, construction and maintenance of river 
banks, contain nothing novel or that may not be already 
found in standard books dealing with these subjects. The 
chapter on storage reservoirs contains much useful infor- 
mation as to the regulation of rivers by natural reservoirs, 
such as the great lakes in America, and of artificial re- 
servoirs, similar to those constructed on the Volga and at 
the head of the Mississippi for gg | the navigable 
depth in those rivers in dry periods. The authors give 
interesting statistics as to the provision of reservoirs in 
inhabited countries for the prevention of floods—a topic 
frequently advocated by amateur engineers for the regu- 
larisation of the rivers of this country. The third part, 
relating to the canalisation of rivers, which occupies 
about half of the book, is more complete, and, with the 
numerous illustrations, would be of service to engineers 
engaged in the regulation of waterways and their 
canalisation. The remaining parts contain forms of 
American specifications of work, and an abstract of the 
laws for the protection and preservation of the navigable 
waters of the United States. 
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RAILWAY MATTERS. 


Tue maximum tractive power of locomotives on the 
Indian railways is 1200 tons, and the greatest weight of engine 
allowed is only 86 tons, 

Tux construction of the Hedjaz Railway, of which the 
object is to connect Damascus with the holy cities of Islam, 
Medina and Mecca, is still proceeding, though somewhat slowly. 


Tae Russian South-Western Railway have obtained 
from the United States a supply of snow ploughs in order to be 
able to deal more effectively with the frequent snow drifts. The 
State railways have ordered also a supply of these snow ploughs 
for use on the more important lines. 

Arrer February 14th of next year the International 
Sleeping Car Company will run seven express trains weekly in 
a thee dizeotion between Moscow and the terminal station of the 
Siberian Railway. The term ‘Siberian Railway” comprises the 
Eastern China Railway, for Manchuria is now Russian territory to 
all intents and purposes, 

Tux management of the Baltic Railway, which runs 
from St. Petersburg, has been experimenting recently with first, 
second, and third-class saloon cars fitted with chairs and lounges. 
These cars were used on trains making a day’s excursion. The 
result has been so pseageyna’ that the State railways have just 
given a large order for a supply of the same type of saloon car. 


Tur Lucin Cut-off across Great Salt Lake is said to be 
nearing completion, and it is stated trains will be running across 
within six months, We learn from Engineering News that the two 
most troublesome sink holes have been filled with rock and earth. 
Seven steam shovels and 3000 men are at work filling in the 
tempurary trestles. For 15 miles of the line permanent trestles 
will be used instead of filling. 


Tue Ealing and Harrow section of the Metropolitan 
District Railway, which is worked by electric traction, is also 
automatically signalled by means of electricity. The system 
adopted is designed by the Westinghouse Company, and this is its 
first installation, Should the working of the installation between 
Ealing and Harrow prove a success, it is probable that the whole 
of the District Railway will, when electrified, be automatically 
signalled. 

Tae American company which is building the railway 
from Guayaquil, Ecuador, to Quito, has opened the station at 
Guamote, situated at an elevation of 10,000ft. and 126 miles from 
Guayaquil. The most difficult part of the work on the railroad 
has now been accomplished. With the exception of Lhassa in 
Thibet, Quito, in Ecuador is the only capital in the world that to this 
day can only be zeached for a considerable part of the journey from 
the sea on muleback. 


Tue Axminster and Lyme Regis Light Railway, which 
has been constructed with the object of connecting Lyme Regis 
with the South-Western Railway at Axminster, was opened on 
Monday. The line is 64 miles long, and between Lyme Regis and 
Axminster is a small station at Combe-Pyne. The cost of the line 
has been more than was expected, the outlay being at the rate of 
£11,800 per mile. The London and South-Western Railway 
Company will work the line, 

A Prrrspure inventor has devised a process for making 
a one-piece steel railway wheel. For a 33in. wheel he uses an 
ingot about 16in. in diameter, and with steam hammer and 
hydraulie press forges the ingot until the hub and web are brought 
to practically the finished size. It is then subjected to a process 
of heat treatment, eo that the outer portion of the wheel is brought 
toa rolling heat, while the web and hub is kep: at a lower red 
heat. The rolling process brings the wheel to its final shape. 


THERE are five large railway enterprises at present 
either actually begun in Ontario or which will be actively prose- 
cuted in the immediate future. Three of these roads are ‘‘ Clergue 
Roads,” viz., the Canada Central Railway, the Algoma Central, 
and the Manitoulin and North Shore Railway. ‘The other two 
railway projects are the Temiskaming and Northern Ontario Road, 
now being built by the Ontario Government, and the Quebec to 
Winnipeg line, under the auspices of the Federal Government. 


AccorDING to a consular report on the trade of 
Dantzig in 1902, the acquisition by the State, as a going concern, of 
the Marienburg Mlawka Railway, the direct route to Russia from 
this port, will greatly benefit the exporters of Russian produce at 
Dantzig, and toa smaller extent the transit to Russia. The im- 
proved facilities of transport in Germany tend, however, to sacrifice 
the Baltic ports to their more favourably placed rivals on the North 
Sea. Low through rates by rail and canal give Bremen and Ham- 
burg a great advantage. 


Metat cross-ties on bridges on the line of railway from 
Ismid to Angora, in Asia Minor, are now being replaced by oak 
ties. The all-metal construction proved so rigid that the pound- 
ing of the traffic affected the connections of the bridge members. 
The metal ties, of an inverted V-shape, were riveted directly to 
short bearing plates, which in turn were riveted to the tops of the 
stringers ; on curves the bearing plate under the outer end cf the 
tie was heightened to form a riveted chair giving the proper 
amount of superelevation. After some ten years of service many of 
the ties have partially failed where the rail rests upon them. 


AccorDING to the latest accounts the work on the 
Orenburg-Tashkent Railway, the length of which wil] extend over 
1174 miles, is rapidly progressing ; per cent. of the earth and 
stone work has been completed, and rails have been laid and 
the telegraph wires carried over a distance of 288 miles from Oren- 
burg. Work on the other end of the line is also actively pursued. 
The caisson bridge over the Ural River has been finished and opened 
to traffic. In May last a workiog train traversed a distance of 288 
miles from the river Emba to Orenburg. The line will have only 
a single pair of rails, and its estimated cost is £7461 per verst. 


Tue length of lines worked on the Eastern Railway 
system of France during last year was 4862 kiloms,, or 60 kiloms. 
more than in 1901. The total traffic receipts came to 181,539, 988f., 
and sundry receipts to 2,362,807f. With expenses figuring at 
106,208, 089f. it follows that there were net receipts of 77,699, 705f. 
As regards working expenses, which were 2,977,446f. larger than 
in 1901, the chief increases are 1,535,000f. in maintenance charges, 
and 945, 000F. in material and locomotive power. After deducting 
bonded interest and amortisation, &c., there is a net balance of 
17,908,140f., and as the sum required to meet the guaranteed 
dividend is 20,750,000f., it follows that the State has had to 
furnish the difference of 2,841,660f, 


_ ON behalf of the Board of Trade Colonel Yorke has 
just inspected the new railway from Connell Ferry—on the Oban 
Railway—to Ballachulish. The clear span bridge of 500ft. over 
the Falls of Lora at Connell Ferry was tested by nine Caledonian 
engines and four 30-ton wagons, all loaded, the entire load being 
about 1000 tons, They ‘were first d very slowly over it, 
stopping frequently. Afterwards this heavy train was run over 
the bridge several times, each time at increased speeds. The new 
railway, which it is expected will be opened soon, gives access 
to the district of Benderloch, and is intended mainly for the use 
of tourists. After completing the inspection of Connell Ferry 
bridge, Colonel Yorke, who was accompanied by the principal 
quaceeering officials of the Caledonian Railway, proceeded to 
Mery age bridge, where the same tests were applied. Creagan 
bridge crosses Loch Creran at Creagan Narrows, but Pry 
pee a structure than Connell Ferry bridge. It is a girder 
ridge with a pier in the centre, and its rail level is about 30ft. 
above high-water mark, 





NOTES AND MEMORANDA. 


THE new Motor Car Act was published by H.M. Printers 
last Monday. It is entitled “ An Act to Amend the Locomotives 
on Highways Act, 1896.” 


Some tests on the strength of paper, made during the 

st year at the Water‘own Arsenal, U.S.A., showed that strong 

lue print paper had a strength of 9700 1b. per square inch, while 
with a linen paper the strength was 9000 lb. per square inch. 


Tue new battleship Dominion, launched at Barrow-in- 
Furness on Tuesday, belongs to the same class as the King 
Edward VII,, which was launched last month. The Dominion has 
been built at the Naval Construction Works of Vickers, Sons and 
Maxim, Barrow-in-Furness. 


Tue total value of the importation of German goods 
into Russia in 1902 is computed by the Russian Customs De’ 
ment at £21,556,637, or at 38-4 per cent. of the whole value of 
goods imported into the country, the percentage of British goods 
standing, as already stated, only at 18-8 per cent. 


Tue river basin of the Thames, with an area of only 
5244 square miles, sinks into insignificance when compared with 
the Mississippi, having the largest drainage area of the rivers of 
North America, amounting to 1,244,000 square miles, which, in its 
turn, is exceeded by two river basins in Bouth America, namely, 
the La Plata with a basin of 1,600,000 square miles, and the 
a os — a basin of about 2,250,000 square miles, the largest 
in the world. 


THREE thousand seven hundred and eight vessels, 
of a total tonnage of 11,248,000 tons, passed through the Suez Canal 
in 1902, as compared with 3699 vessels of 10,824,000 tons in 1901, 
showing an increase of nine vessels and 424,000 tons. Of these, 
3708 vessels, 2733 were merchant cargo vessels, 822 mail steamers, 
and 153 warships and transports. In spite of the increase in 
number and in size of vessels, the mean duration of e has 
been reduced from 18 hours 41 minutes in 1901 to 18 hours 2 minutes 
in 1902, The general effective rate of transit for mail steamers is 
15 hours 40 minutes. 


NickEL steel, or steel containing about 3°5 per cent. of 
nickel, with an elastic limit of 70, Ib., is now required for 
breech blocks and spindles in U.S. naval ordnance. It is also 
supplied for the tubes of 5in. and 6in. rapid-fire guns of latest 
model, the prescribed elastic limit being 65,000 lb. The tube and 
jacket of the 16in. gun, recently completed, were made of nickel 
steel, since the manufacturers would not otherwise guarantee an 
elastic limit of 50,000 1b. in the metal. The cost of nickel steel, 
for the present, acts as a bar to its more extended use, The gain 
in elastic limit is about 30 per cent. over carbon steel. 


A new air-ship has been built by Messrs. Spencer 
Brothers, Its length is 93ft., with a maximum diameter of 24ft., 
the balloon attached to the ship having a capacity of 30,00) cubic 
fect. The framework is made of bamboo, and hangs below the 
balloon a distance of 12ft. This framework is 50ft. long. The 
screw with which it is propelled is 12ft. in diameter, whilst the 

strol motor, situated in the forepart, has a horse power of 24. 
The car in which the aeronaut stands, and from which he controls 
the machinery, is at the stern. It is stated that the airship is 
capable of attaining aspeed of between 25 and 40 miles per 
hour. 


Rotary converters operated six-phase will give from 
35 to 45 per cent. greater output than when operated three-phase, 
according to an article by Mr. A. S. M. Allister in the American 
Electrician. Hence economy dictates three-phase transmission, 
with transformation to six-phase at the converters. The simplest 
method is to use three transformers, the primaries being either 
star or delta connected, and the secondaries star connected. A 
delta connection on the low-tension side, as well as on the high- 
tension side has, however, the advantage that the breakdown of 
one transformer does not render the plant useless, as the two 
remaining transformers take the load of the missing one. 


Tue Sederholm boiler, which has been described in an 
American paper, is a modification of the return tubular boiler, the 
novelty being the addition of several transverse water-heating 
drums below the main boiler shell. These drums extend entirely 
across the furnace and tion ber, and are arranged to 
cause the gases to pass to the rear of the setting before coming 
in contact with the shell above, The gases pass forward over the 
tops of the drums, and below the shell, to the front, and then 
backward through the return tubes. Each drum is connected at 
each end and in the middle to the shell above by large pipes 
having flanges riveted to their ends and to the shell and drums, 


THE report on the composition and quality of daily 
samples of the water supplied to London for the month ended 
July 3lst, by Sir William Crookes and Professor Dewar, states 
that of 218 samples examined during the month 216 were found to 
be clear, bright, and well filtered ; and two samples were recorded 
as slightly turbid. Of 307 daily samples taken from the filter wells 
of the metropolitan water companies, 19, or 6-1 per cent., were 
sterile. There were ten samples, or 3-2 per cent., containing more 
than 106 microbes, and of these, four samples contained more than 
150 microbes per c.c. The ten excess samples contained an aver- 
age of 159 microbes per c.c.; in June 15th, excess samples con- 
tained an average of 247 microbes per c.c, 


In the Zeitsvhrift of the German Engineers’ Associa- 
tion, Mr. L, Austin describes experiments made at Charlotten- 
burg on the coefficient of thermal surface-conductivity across the 
surface of separation of a solid and a fluid, giving the following 
results :—From metal to water at the boiling point the resist- 
ance is equivalent to a thickness of 1-2cm. to 2 cm. of iron, 
but is reduced by stirring by an amount equivalent to about 
0-75 cm. of iron. The resistance increases as the temperature 
falls, reaching a maximum of 10cm. of iron, which is reduced 
by lem. by stirring. For flow of heat from water to metal, 
the resistance appears greater than for the reverse flow if the 
water is undisturbed, and about the same when the water is 
stirred, 


Accorpina to the report by the Director of the 
National Physical Laboratory on the work of the engineering 
and — epartments during the half-year ended June, 1903, 
Mr. F. E. Smith’s research on the resistance of mercury and the 
construction of a standard mercury resistance is practically com- 
plete. Some ten or twelve tubes have been calibrated, and give 
results which will only differ among themselves by some few parts 
in 100,000. On the assumption that the absolute value of the 
wire standards in the laboratory is known, the length of the 
column of mercury, 1 sq. mm. in section, having a resistance of 
10° C.G.S. units, is found to be almost exactly 106-29cm. The 
difference between Mr. Smith’s results and those of the Reichan- 
stalt will not be more than some few parts in 100,000. 


A report has been received from H.M. Minister at 
Tokyo, by the Board of Trade, on the subject of the phosphate 
deposits at Shima, in the Prefecture of Mie. The deposits in 
question are found in the vicinity of the village of Kamo, near the 
town of Toba, and were discovered in the course of digging the ore 
in a manganese mine. The quality of the deposits varies a good 
deal, but would seem to contain on an average about 10 per cent. 
of phosphoric acid. As faras can be at present ascertained the 
deposits show signs uf existing in considerable quantities. The 
cost of digging and transport, per ton, under present circumstances 
is given as 3-45 yen, and as the mine is not more than 14 or 1? miles 
from the village of Funatsu, on Toba Bay, the phosphate can easily 











be carried so far by cart and thence to its destination by sea, 






MISCELLANEA. 


A new bonus premium system has been put into 
operation at the laboratory in the Woolwich Arsenal this week. 


In a motor bicycle race at the Crystal Palace last week, 
a Humber machine, not exceeding 114 lb. weight, covered 42 miles 
1260 yards in one hour, 


Tue Admiralty has decided to construct a tower for 
wireless telegraphy on the site of the Martello Tower in front of the 
coastguard station at Felixstowe. This will open up communication 
with ships in the North Sea. 


THe United States armoured cruiser Pennsylvania 
was launched at Cramp’s shipyard, Philadelphia, on August 22nd. 
Miss Coral Quay, the youngest daughter of Senator Quay, per- 
formed the ceremony of naming the ves-el. 


Exectric machinery, both for technical and medical 
purposes, offers a promising field in Russia, This was well appre- 
ciated by large German and Austro-Hungarian electric works, 
which have established branches in the country. 


WE understand that one of the features of the forth- 
comiog Reliability Trials of the Automobile Club will be the 
number of low-priced cars entered. Class A, open to cars declared 
at a selling price of £200 or less, has been well filled. 


Tae Italian railway between Milan and Varese has 
already been adapted for electric working, and a few experimental 
runs have been made, at a speed, in places, of 72 miles an hour. 
The Mediterranean company is shortly to establish a regular 
service, covering the distance in 45 minutes. 


TWELVE motor cars are to take part in the German 
army manceuvres this year, six of which are the property of the 
military authorities. The cars are intended only for the use of 
passengers, and freight cars will not be used. A car of 60 horse- 
power has been assigned to the staff of the Saxon troops. 


Tue first International Exhibition of Industrial Art 
for Metal or Stone Products will be held at St. Petersburg in 
November next. The exhibition has the object of making the 

ublic acquainted with the progress attained by Russian and foreign 
industry in the artistic finish of metal and stone products. 


AccorpInG to the Russian Customs’ returns, Germany 
imports into Russia a quantity of articles immeasurably greater 
than we do, and of a class in which we could to a great extent 
compete in this country were greater attention shown to the 
requirements of the Russian market by our manufacturers. 


Tue Berlin municipality has an agreement with the 
electricity works whereby it can take over the worksin1915. The 
town receives 50 per cent. of the net profits after 6 per cent. has 
been paid on the share capital up to £1,000,000, and 4 per cent. 
on any excess over that amount. The works have the right of 
supplying the tramways at a rate not exceeding 10 pfennigs per 
unit. 


A NEw use for radium is reported from the United 
States. A recent issue of the Scientific American contained the 
statement that one of its correspondents recently tasted a small 
fraction of a grain of radium. It acted as a powerful stimulant, 
affecting both the heart and kidneys. Several hours elapsed 
before his pulse became normal. It affected the mind aiso, pro- 
ducing hallucinations, 


TE long-promised “Canal du Loup” for carrying a 
new water supply to Cannes in pipes is hkely to be completed 
in about two years. The many difficulties which have existed in 
connection with this for seven years past have at last been over- 
come. The town authorities have successfully finished their share 
of the work, and the Canal Company, on their side, have already 
commenced active operations, 


Tue Russian authorities have taken recently two steps 
which cannot fail to increase the importance of the new port of 
Dalny. First, it has been decided that Dalny shall be the port 
conneeting the Eastern China Railway with the steamship service 
of the Pacific ; great efforts are being made to provide the neces- 
sary accommodation for travellers passing through the port of 
Dalny ; secondly, the mails will be conveyed by way of Dalny. 


Tue trade in British coal at Danzig in the year 1902 was 
as unremunerative as that of the preceding year, says a consular 
report. Factories and brickworks were far from busy, and in 
supplying these the Silesian coal actively competed — the 
whole year. In addition, since the shippers have combined, the 
discharging conditions on this side have been made less favourable 
to the buyers, and they now obtain only what the law allows 


them, 


Motor cars, though not used to such an extent as in 
other European capitals, are increasing in demand at St. Peters- 
burg. German, French, and Belgian makers suppiy nearly all the 
Iceal requirements, and there seems to be no reason why British 
manufacturers of motor cars should not join in the competition for 
supplying them. The bad condition of the high s in Russia 
confines the use of motors almost entirely to the capitals and 
larger towns and their immediate suburbs. 


THERE are altogether 268 local authorities in England 
and Wales entrusted with powers under the Motor Car Act, 
namely, 64 county councils, 67 county boroughs, and 136 non- 
county boroughs, and the Corporation of the City of London. The 
Automobile Club intends to appoint a correspondent in each of 
these districts, who will at once take steps to place himself in touch 
with the principal officials of the local authorities, so as to ensure 
that they will proceed to carry out their duties with some practical 
knowledge of the capacities and requirements of motor vehicles. 


An unlooked-for sequence in the drainage of New 
Orleans is the appearance of hordes of ants which, according to the 
Tron Age, have become as threatening as the plagues of Egypt. 
They attack the woodwork of houses and speedily destroy it, 
making their way into warehouses where costly goods are stored, 
and seem t> be immune to insecticides. The presence of them in 
such quantities is said to be caused by the drying out of the soil. 
When it was saturated the ants could not breed in it; now that 
it is no longer wet the ants have multiplied in such numbers that 
they defy suppression. 


Tue airship which Dr. Barton is constructing for the 
War-office at the Alexandra Palace is approaching completion. It 
will be supported by a svalieiinchegha lloon having a capacity 
of 230,000 cubic feet, and being 170ft. inlength. The deck will be 
123ft. long. When the motors are put in and the crewison board, the 
total weightof the ship wil] be nearly seven tons. Three motors, each 
of 50 horse-power, and driven by petrol, will work six propellers. The 
motors will be placed on aluminium bridges in the bows, amidships, 
and astern. For the purposes of raising or lowering the airship 
ha” 4 aéroplanes have been provided. These will measure 15ft. 
by 3ft. 


A metHop of introducing phosphorus into molten 
metals has been recommended by Mr. Edwin S. Sperry in the 
Aluminium World, namely, first to coat the phosphorus with 
copper by immersion in copper sulphate solution, If properly 
plated, the phosphorus sticks can then be handled with perfect 
impunity ; in fact, a piece of phosphorus so coppered was laid by 
Mr. Sperry for several hours in a mid-day August sun without 
— having taken place. Although phosphorus when copper 


plated is perfectly suitable for alloying just as it stands, itis never- 


theless better first to make a rich phosphor alloy and use the 





latter as the medium for adding phosphorus, 
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TO CORRESPONDENTS. 

47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a All letters intended for insertion in Taz Enorvemr, or containing 
questions, should be ypanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

sa We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep poo : 


REPLIES. 


R. F. M.—You will get full particulars of the Whitworth scholarships by 
application at the Royal College of Science, South Kensington. 

Srernpost.—The best course is to write to the Chief Constructor, 
Admiralty, Whitehall, and explain in general terms the nature of your 
invention. i 

W. D. (Enfield Wash).—The invention you describe is very old, one of 
the first automatic brakes ever invented was intended to act as you 
suggest. ‘The objection is that the train could not be stopped gently 
at the precise place needed. The train could not be “handled” as it 
is now, 

X. Y. Z. (Sutton).—We do not understand your letter, and we are quite 
sure that our readers would not understand it. Besides, it contains 
certain imputations which are purely personal and have nothing to do 
with the scientific aspects of screw propulsion. There is nothing 
irregular or mysterious about the words *‘cavitating propellers.” 
Whether those fitted to the Hyacinth and Minerva deserve the title or 
not is a matter of opinion, 
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DEATH. 


Oa the 26th inst., at Marstrand, Sweden, in his sixtieth year, 
Witttam Henry Corrigip, M.D.. of 19, Savile-row, London, Sanitary 
Adviser to his Majesty's Office of Works. 
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BOARD OF TRADE PERPLEXITIES. 


EVENTS occur now and then for which it seems 
impossible to assign a cause. It also happens that 
men holding official positions find themselves com- 
pelled to solve such problems somehow or some 
way. No doubt imagination is stimulated and 
mental gymnastics encouraged. The situation is 
difficult in any case. It becomes very difficult 
indeed when the solution may affect the reputation 
or the future of an individual or a company. The 
officers of the Board of Trade are among those who 
find themselves called upon now and then to decide 
knotty points of this kind more frequently than they 
like. Various skilled witnesses or men who have 
seen much with their own eyes are compelled to 
admit that they cannot assign a cause for a par- 
ticular event. But the officers of the Board of 
Trade cannot follow their example. They must find 
a cause, and the fact that their decisions seldom 
inflict an injury on or do harm to any individual does 
them, we think, very great credit. 

Examples of Board of Trade perplexities might 
be cited in plenty. One or two will suffice. Not 
long since a bad railway accident occurred in the 
North. At a crossing a carriage left the rails. 
Everything was in accurate adjustment, and the 
speed was normal. There was a guard rail at the 
place. The train behaved precisely as though the 
guard rail never existed. Witness after witness 
during the inquiry had to admit that he did not 
know why the train left the rails. To all intents 
and purposes derailment at the locality where it 
occurred was a mechanical impossibility. Of course 
there was areason. There was no doubt a perfectly 
rational explanation of the whole matter available ; 
but no one at the inquiry knew what that explana- 
tion was, and it has not been given since. But the 
engineer who carried out the inquiry had to assign 
a reason. That it was in no way convincing to 
railway men was not his fault, but his misfortune. 
The explosions which take place in powder factories 
of all kinds are, as a rule, very puzzling. The pre- 
cautions taken are as numerous as the possible 
But the officers who have to deal with these 
matters are seldom at fault, though it must be con- 
fessed that their explanations seem to the outsider 
wiredrawn toan extreme degree, and very evidently 
the result of much cogitation, elimination of par- 
ticular risks, and infinite skill in framing hypothesis. 

Boiler explosions supply many examples of the 
same kind of trouble. In the greater number of 
instances by far there is not the least difficulty met 
with in finding the cause. But cases do turn up 
now and then which present all but insoluble 
enigmas. The terrible explosion which occurred 
many years ago on board H.M.S. Thunderer may 
be cited asone. The yet more remarkable explosion 
which took place at an ironworks in the Midlands, 
when a number of boilers went through the air like, 
to use the words of an eye witness, “a flight of 
partridges,”’ is another. The subject has been 
brought to mind by a report just issued by the 
Marine Department of the Board of Trade on what 
might have been a very disastrous explosion which 
happened on board the City of Dublin Steam Packet 





Company’s ship Kerry in the early .morning of 
April 25th last. The ship has two double-ended 
boilers 17ft. long and 14ft. 3in. in diameter, with 
six furnaces in each. There are three combustion 
chambers, each of which is common to two furnaces, 
and these last are 3ft. 7in. in diameter. We have 
here two large and powerful boilers, made by 
Messrs. Blackwood and Gordon in 1897. All the 
evidence went to show that the boilers were well 
kept up, were clean, and in very good condition. 
On March 2nd last the boilers were inspected by 
Mr. A. F. Ferber, foreman engineer to the City of 
Dublin Steam Packet Company, and by Mr. Gray, 
engineer surveyor to the Board of Trade. We have, 
then, so far no room whatever for an explosion. 
The boiler was not old, nor enfeebled by corrosion. 
Without going into minute details, it is enough to 
say here that the fires were lighted about 6 p.m. 
At 9.30 the engines were turned to move the ship in 
the dock at Liverpool, and about 12.10 a.m. the top of 
the starboard wing combustion chamber of the port 
boiler collapsed, the plate being forced off two of 
the supporting bolts, thus making two openings 
lfin. in diameter each, through which the contents 
of the boiler escaped. According to the report of 
Mr. Lewis, who carried out the inquiry at Liverpool, 
“the explosion was due to the overheating of the 
starboard combustion chamber top plate, caused by 
shortness of water.” So far so good. But why 
was the water short? 

Curiously enough, no one was injured by the 
rush of steam and water into the boilerroom. None 
the less, neglect which would bring about such a 
failure must be extremely reprehensible. The state- 
ment we have quoted involves the possibility of a 
very grave charge being made against the engineers 
on watch at the time—a charge that ought not to 
be made without excellent reason. Now, that a 
boiler was short of water admits of proof of three 
kinds. The first is the occurrence of an explosion ; 
the second is the appearance of the plate which gave 
way; the third is the blocking up of the gauge 
glass cocks, or, at all events, some other defect 
which deceived those on watch as to the level of the 
water. We may for the moment concede that the 
colour and condition of the crown plate in the Kerry 
showed that it had been overheated. But it isa 
noteworthy fact that not only was there not a scrap 
of evidence apart from this to show that the boiler 
was short of water, but there is the most complete 
evidence that it is possible to deduce that not only 
was the boiler not short of water, but that it could 
not have been short of water. Before we have done 
we shall show that the only way in which it is 
possible to arrive at a different conclusion lies in the 
hypothesis that all the witnesses examined had 
agreed among themselves to tell a story based from 
first to last on falsehood or mistake, and this is a 
length to which Mr. Lewis has not gone. The 
boilers were filled up by pumping on the day before 
the explosion from 4in. in the glass to about 10in. 
The fires were lighted about 6.30 p.m., and by 
8.30 p.m. the water had risen by expansion in the 
usual way until the gauge glasses were full. About 
9 p.m., acting on instructions, the leading stoker 
blew down the boilers until he had a little more than 
half glass. The water moved freely in the gauges, 
one on the port and the other on the starboard side 
of each boiler. It seems to us certain that at this 
time the gauges indicated correctly, and there was 
plenty of water in the boilers. The statement of 
the leading stoker was confirmed by that of the other 
firemen. About 10.15 the engines were started 
full speed, and Mr. Leland, the chief engineer, stated 
that he saw the water level in the after gauges at 
least six times between this and the time of the 
explosion, and that all appeared to be working well. 
The water in the glass had life in it, and moved up 
and down about }in., the feed-pumps dealing with 
the feed-water in the usual way, and there was no 
escape of water from the air pump overtlow pipe, 
the water level in both after water gauges was about 
Tin. to 8in., and that the last time he saw the 
gauges was about three minutes previous to the 
explosion. 

We need not follow Mr. Lewis in his detailed 
report on the result of his examination. It is 
enough to say that nothing whatever was found 
to account for the lack of water in the boiler. The 
gauge cocks were all clear. The feed check valves, 
the blow-down valves, in short all and everything 
was in excellent order. In one word, so far as can 
be gathered from the Board of Trade report, no 
cause can be assigned for the shortness of water. 
That there was a cause goes without saying, or, at 
all events, a reason why the top of the combustion 
chamber should have been overheated, which is 
not quite the same thing. But this cause, what- 
ever it was, is, as we have said, not to be found in the 
pages of the report. Mr. Lewis, however, as repre- 
senting the Board of Trade, had to assign a cause. 
He holds that the glasses showed false water at the 
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time that the boilers were filled up. The water 
before the leading fireman blew the boilers down 
was up out of sight in the glass. Therefore, as the 
gauges were only blown from the bottom, the 
indications were false. Mr. Lewis has forgotten 
that the water followed down in the glass the reduc- 
tion in level due to the blowing out, and he 
entirely ignores the evidence of the leading stoker, 
of the two firemen, and, what is of much more 
importance, that of Mr. Leland. We give Mr. 
Lewis’s own way of getting out of a difficulty :— 
“In view of the fact that when the water is just 
visible in the bottom of the glass, there is a depth 
of Skin. over the combustion chamber top, and the 
after glass is said to have indicated about 7in. of 
water immediately before the explosion, it appears 
clear to me that all the witnesses have been mis- 
taken as to what they thought was the water 
level.” 

This appears to us to be a very complete non 
sequitur. It is right to add that Mr. Leland, 
all things considered, thought that he must have 
been deceived. This circumstance, however, seems 
in no way to reduce the perplexities of the case. 
We venture to think that, had lives been lost, 
experts would have found it difficult to believe 
that a chief engineer could have been deceived as 
to the water level by two gauges which, according 
to the evidence, were quite clear and in working 
order. Mr. Leland and the firemen knew perfectly 
well that their lives depended on the quantity of 
water in the boilers. They seem to have been 
vigilant. The probabilities are that they would be 
watchful. They were certainly experienced. What 
could have been done that was not done to ensure 
safety ? and what became of the lost water ? 


THE PROPOSED STEEL SYNDICATE IN GERMANY. 


THe scheme for the constitution of a grand 
syndicate of all the steel producing works in Ger- 
many is developing, although the rate of progress is 
slow, and the latest movement in connection with 
the subject deserves the attention of British firms 
at the present moment, as it is calculated to 
strengthen the competitive capabilities of Teutonic 
firms in English and other markets in the imme- 
diate future. Before proceeding further, it may 
be well to correct the erroneous impression which 
prevails in some quarters, and to which expression 
has even been given in Government circles, to the 
effect that a steel syndicate is already in existence, 
and that it is due to this combination that Germany 
has been and still is successful in disposing of con- 
siderable quantities of iron and steel in this 
country. As a matter of fact, a steel syndicate 
has been thought of for several years past, but it 
has not yet been established. What actually 
exists is a variety of organisations controlling 
different branches of the trade, as, for instance, the 
syndicate of producers of semi-finished steel, the 
girder combination, the rail syndicate, the sheet 
and plate association, the steel bar syndicate, and 
so forth. Now, if it were possible to amalgamate 
these various organisations—and this is the object 
of the promoters of the present scheme —we 
should have a steel syndicate in reality. But even 
with these different combinations of sections of the 
trade it is important to note that they solely 
regulate the inland market, whilst the foreign trade 
as represented by the large volume of transactions 
with Great Britain, France, Belgium, Holland, and 
the United States, is thrown open to the individual 
competition of the identical firms which work in 
perfect harmony at home. This differentiation 
between the inland and external markets affords 
a ready explanation of the keen rivalry and under- 
selling practised by the German works or their 
representatives in Great Britain and other countries. 
On the face of the matter, it appears ridiculous to 
live at peace at home and endeavour to cut one 
another's throat outside the country. That is 
precisely the conclusion at which the interested 
parties have themselves arrived, and the inclusion 
of the export trade now forms one of the princi- 
pal items in the programme for the formation of a 
steel syndicate of the whole industry. 

The establishment of a steel syndicate has been 
in progress for several months past. It is intended 
first of all to secure the adhesion of the principal 
works engaged in the trade, especially those which 
are at present members of the semi-finished steel, 
rail, and girder syndicates, and when these have 
arranged matters to their own satisfaction the 
remaining branches of the steel industry will be 
invited to join the combination. Thereis, however, 
no idea of forming a trust of the iron and steel 
works. The Germans are strongly opposed to 
trusts on the American pattern; they prefer to 
work in their own way of syndication, and of 
becoming the proprietors of sources of raw materials, 
so as to render themselves independent of the iron- 





stone, pig iron, and coal and coke syndicates. But 
pending theconstitution of the general steel syndicate, 
it is noteworthy that the negotiations between the 
various works and the personal communication be- 
tween their representatives have just brought aboutan 
important result, as intimated by telegrams despatched 
from Essen on August 20th. This is the decision 
of the works belonging to the semi-finished steel and 
girder syndicates to enter into provisional agreement 
for the control of the export trade prices, and as the 
understanding has now come into operation, and is 
to continue for a certain period, it will be obvious 
that a definite step has been made in the direction 
of establishing the projected steel syndicate. In 
fact, the friendly association of these two syndicates 
is all the more interesting inasmuch as their pro- 
ductions form a very considerable proportion of the 
total exports of iron and steel from Germany, and 
it would now only appear to need the inclusion of 
the members of the rail syndicate in order to ensure 
the successful launch of the steel syndicate on a 
basis capable of development, and of receiving the 
other branches of the steel trade in the early 
future. 

The immediate effect of the consolidation of the 
interests of the semi-finished steel syndicate and 
the girder combination will be found in an avoid- 
ance of the underselling which has prevailed in 
English and other markets outside of Germany for 
some time past. But if cutting prices is to be 
obviated among these particular German works from 
the present time, it must not be imagined that the 
competition which they will offer will be any the 
less keen in this country. What will probably 
happen is that British firms who have recently 
made a practice of purchasing large quantities of 
semi-finished steel products from Germany for the 
purpose of working up into more highly finished 
manufactures, will find that, instead of varying 
prices being quoted as in the past, there will be 
uniform prices charged in the future as a result of 
the harmony now established for the export trade. 
These particular prices may, and doubtless will, be 


slightly higher than those now obtaining; but in, 


view of the great importance of disposing of the 
surplus production of the Teutonic works, the latter 
will take care that the prices at which they offer 
steel billets, blooms, «c., will continue to be less 
than those of English producers of the same classes 
of semi-finished materials, although the margin of 
difference between the two will not be so great as 
in the past. It would thus appear that the com- 
petition of the German works will become more 
severe, especially as under the organised system of 
controlling quotations for the export markets it 
will be possible to make arrangements for elastic 
prices, ranging from a fixed minimum to a maxi- 
mum, to meet the circumstances of any particular 
case, whereas individual British producers will con- 
tinue to be helpless in coping with this rivalry, 
strengthened as it now is by the agreement between 
the two combinations in question. But what, it 
may be asked, will be the position of affairs in the 
event of the grand steel syndicate being success. 
fully brought into existence? Itis a problem which 
time alone can solve, but it is apparent that the 
syndicate is beginning to assume definite form. 


THE THERMODYNAMICS OF THE STEAM TURBINE, 


RECENTLY a good deal has been said and written 
about the steam turbine. But curiously enough no 
notice has been taken—at least no public notice— 
of one or two matters of considerable interest 
mainly concerned with the thermodynamics of the 
machine. There is nothing particularly abstruse 
about the questions raised, and we suppose, indeed, 
that they have been fully considered long since by 
Mr. Parsons, M. De Laval, and others who are 
bringing the steam turbine forward. Nevertheless, 
so far as we are aware, nothing has been said 
directly about the matter either in books, papers, 
or in the course of discussions. We believe that 
many of our readers will be interested, and for that 
reason we bring the subject forward. 

It is well known that powerful steam turbines 
have attained to a very high economy. Not the 
highest, but, at all events, to a very satisfactory 
result. It is not desirable to deal with exceptional 
cases, but it may be taken that a brake horse- 
power can be had for 15lb. of steam. As the 
turbine cannot be indicated, its indicated horse- 
power cannot be ascertained. But it may be 
assumed that the friction of the machine is so small 
that its mechanical efficiency must be high, and, 
consequently, the indicated power is not very 
much in excess of the brake horse-power. 
Reasoning in this way, it would seem that a good 
steam turbine will require about 14 1b. of feed-water 
per indicated horse-power per hour. From the 
steam user’s point of view such a result is very 
satisfactory. Now the principal source of lack of 





economical efficiency in the normal or piston steam 
engine is the loss by condensation in the cylinder 
brought about by the incessant fluctuation of 
temperature. This source of loss is entirely absent 
in the steam turbine. After this engine has been 
once warmed up the steam always comes into con. 
tact with metal as hot as itself. All the thermo. 
dynamic conditions are adiabatic. Cylinder con. 
densation is reduced to the absolute minimum. [t 
depends for its amount entirely on the external 

iation and conduction of the machine. The lique. 
faction that takes place otherwise is solely that due 
to the performance of work ; and even the resulting 
water, having, as it must have, a high velocity, wil] 
return something in the way of power. So far, the 
conditions are much more favourable than those 
obtaining with the ordinary steam engine. Favourable, 
indeed, in a degree so remarkable, that if similar 
conditions could be secured in a piston engine the 
output would be about a horse-power indicated for 
9 or 10 lb. of steam per hour. This, however, ig 
not all. It has been fully demonstrated that the 
turbine depends for its economical efficiency on the 
circumstance that the conditions permit enormous 
range of expansion to be adopted and utilised. \ery 
few piston engines can expand steam to advantage 
more than twenty fold, but in the Parsons turbine 
expansion of as much as 120 fold can be had. 
Other things being equal, the range of expansion is 
invariably limited on the one hand by the safety 
valve load, on the other hand by the back pressure, 
Let the initial pressure be 1601b., and the back 
pressure 8lb. absolute, then the maximum ratio of 
1 20. Let the back pressure be 
160 
a = 80. 


expansion is 


21b., and the ratio of expansion becomes 


In the steam turbine the condenser pressure is the 
principal factor in determining the back pressure. 
This, within limits, does not hold good of the piston 
engine, for various well-understood reasons. Not 
only may much be gained by getting a high vacuum 
for the turbine, but without it the steam turbine is 
not an economical machine. 

It appears, then, that the steam turbine escapes 
the loss due~to initial cylinder condensation. 
Adiabatic expansion goes on continuously to an 
enormous extent; the presence of a iacket 
may modify the conditions, but only favour- 
ably ; the back pressure is very small; and yet, 
in spite of all these most favourable conditions, 
it is as much as the turbine can do to hold its own 
in economy with the piston engine. Togivea rough 
idea of the value of augmented expansion, we may 
say that, compared with an engine expanding twenty 
fold, a steam turbine expanding 100 times has an 
advantage represented by the difference between 
3°995 for the piston engine and 5-604 for the turbine 
engine—figures obtained by adding unity in each 
case to the hyp. log. of the ratio of expansion. In 
round numbers, if a given weight of steam developed 
4000 horse-power in a piston engine, it should 
develop 5600 ina turbine. The advantage, be it 
observed, would be graphically represented by a great 
elongation of the toe of a diagram showing 
the expansion of the steam. 

Drawing the only legitimate deduction, we find, 
then, that the steam turbine is a machine which 
satisties better than any other form of steam 
engine the conditions which, according to thermo- 
dynamic laws, make most fully for maximum 
economy. In fact, all the prominent defects of the 
normal steam engine are absent in the turbine. 
Theoretically it is immeasurably superior to the 
steam engine. The working fluid is always supplied 
at one—and that the maximum—temperature. It is 
always discharged at one—and that the lowest— 
temperature. The expansion is wholly adiabatic. 
The loss due to friction over the surfaces of the 
guide blades and buckets reappears as heat. Yet, 
with all these favourable conditions, it is, as we 
have said, all that the turbine can do to compete 
with good piston engines. If the steam were used 
under the same conditions in the turbine as in the 
piston engine, if, for example, the supply of steam, 
instead of being constant, were intermittent, so that 
heat exchanges took place between the steam and 
the metallic surfaces, or if the back pressure 
amounted to even 41b. or 5lb., the turbine would 
be one of the worst possible engines, instead of 
being one of the best; and so the question arises, 
What is the reason that the result is not in practice 
much better than it is? Where is the heat . 
energy wasted in the steam turbine? That great 
waste must go on is demonstrated at once 
by the fact that a machine which satisfies very 
fully all the conditions of thermodynamic 
excellence is scarcely as economically efficient 
as another heat engine which does not in 
any full sense of the word comply with these con- 
ditions. The question is one of some importance, 
and probably admits of several answers. Oné 
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which may be mentioned here is that it is impossible 
to prevent some steam from passing through the 
turbine without doing work. If a turbine were 
blocked so that it could not revolve, and steam were 
turned on, there is, of course, nothing to prevent a 
reat deal of it from passing through the wheels. 
just the same thing would happen with a water 
turbine, an overshot, or a breast wheel. In theory 
the water delivered through a turbine ought to have 
all the velocity taken out of it, and should merely 
fall away from the wheel. In the steam turbine 
the steam should behave in just the same way. It 
js, however, reasonable to believe that the 
“]eakage”’—we cannot find a better word—of 
steam through the turbine is so large that the piston 
engine being saved this loss, continues to remain at 
least as economical in fuel as its rival. 

It will now be seen, we think, that there is room 
for improvement in the new engine. The thermo- 
dynamics are in every way favourable. Indeed, 
investigation points to the fact that the steam 
turbine ought to be the most economical steam 
engine it is possible to construct. The reasons why 
it is not deserve very careful investigation. It may, 
we think, be taken as certain that they are not 
thermodynamic, at least in any ordinary sense of 
the word; and the fact ought to be encouraging, at 
all events to those who hold that so long as 
thermodynamic theory is complied with all should 


be well. 
0m 


THE TRIALS OF THE SUFFREN. 


Tue results of the attack on the turret of the new 
battleship Suffren have been officially kept so secret that 
it is really difficult to say how much truth there is in the 
statements being made on the other side of the Channel 
concerning the effects of the Masséna’s gun fire. The 
trial took place off Brest, when no vessel was allowed to 
approach within 500 m. of the battleships. Imme- 
diately after the experiments the plate protecting the 
turret was covered with a tarpaulin, which was only 
subsequently removed to permit of its being photographed. 
Even the men on board were not allowed to see the 
mysterious plate. Nevertheless, some of the naval 
publicists gave what they claim to be an accurate 
account of the experiments which, apparently, have not 
been kept so secret as had been intended, simply because, 
having proved successful, there is no longer any necessity 
for secrecy. For the purpose of the trial the fore turret 
of the Suffren, which is armoured with 26 cm. plate, was 
protected by a plate of about 40cm. Previous to the 
test it was reported that this was to have been a Harvey 
plate, but since it broke up so hopelessly it is explained 
that the plate was of mild steel. Above the protecting 
plate was placed a rectangular frame covered with sail 
cloth for sighting the gun. The idea of the experiment 
was not to test the penetration of the shell on the plate, 
but to ascertain the effect of the impact on the mechanism 
inside the turret. For this purpose a number of sheep 
were put in the turret, a shell was placed in one of the 
305 mm. guns, and blind shells were put in various 
positions to see whether they would be displaced by the 
shock. All the men were on board, as well as the Minister 
of Marine, M. Camille Pelletan, and the engineers. 
The Masséna stood off at a distance of about 150 m. 
She was to fire a blind shell from one of the 305 mm. 
guns, with a charge representing an impact from 
what is usually regarded as the actual fighting dis- 
tance—that is to say, betwee: 800 m. and 1000 m. 
Three shells were first fired at the sighting frame. The 
first missed, and the second passed through the frame 
near the corner, while the third went through the centre. 
The shots struck the rocks of the Ile Longue, sending up 
big pieces in the air, some of them falling on the Suffren. 
The order was then given to fire at the turret. The shell 
struck the plate a little above the centre, causing it to 
split its whole length vertically. Thinking that there 
was a great deal of risk in continuing the experiment, 
the arsenal engineers objected to the firing of a second 
shot, but, backed up by the engineers from the Rue 
Royale, M. Pelletan insisted on this being done, and it is 
even said that he was greatly annoyed because the 
arsenal engineers refused to employ live shells. The 
second shot struck the plate a little below the centre. 
The vertical split in the plate opened right out, and there 
were three longitudinal splits from the points of impact 
to the left side of the plate. In each case the shell broke 
up against the plate, which was now in five pieces. In 
the absence of anything official it is, of course, impossible 
to give any accurate information about the effects of the 
gun fire, but, according to one naval writer, the armour 
of the turret behind the protecting plate was bent, with 
the result that there was a slight bulging out of the 
top. Everything inside the turret is said to have been 
intact. After each shot the mechanism was tried, and 
found to be working satisfactorily; the various shells 
were not displaced, and the sheep were chewing as 
peacefully as if they were on their native heath. This, 
at least, is what the writers say. As for the officials, 
they content themselves with saying that they are 
“satisfied with the experiment.” 








THE InstiTUTE oF SANITARY ENGINEERS.—The Institute of 
Sanitary Engineers has arranged a course of lectures in practical 
sanitary science, to be delivered weekly from October 6th, 1903, to 
March 2nd, 1904. The course will consist of twenty-one lectures. 
They will be delivered by well-known professional men, and will 
be illustrated with diagrams, d’awings, models, and lantern slides. 
The lectures will cover the suojects scheduled for the different 
examinations of scientific bodies. Visits to different works of 
interest are being ar anged in connection with the lectures, 





DOCKYARD NOTES. 





Tae Dominion, the third of the King Edward class, has 
been successfully launched at Messrs. Vickers-Maxim’s 
Barrow yard. Emphasis has lately been laid on the fact 
that these ships will only draw 26ft. 9in., instead of the 28ft. 
drawn by older battleships. As a matter of fact, the 28ft. is 
actually pretty close on 30ft., and no captain would take any 
of them into five fathoms. The ideal of the King Edward 
class is that it shall be possible to take them into five fathoms 
in emergency; hence the saving of 15in. It is a pretty 
enough ideal, and in war light draught battleships raay have 
uses on the major scale ; but a light draught, to be of value, 
would have to be something under 20ft. A few inches on a 
big draught more or less are not going to have any practical 
value for operations—big ships cost too much. 





Tue Good Hope mystery, to which we recently referred, is 
a mystery still. The one fact that has come out is that tbe 
bolt-head which ‘ blew off’’ has not been found. Four 
engineer officers have been dismissed the ship over the affair. 
But the problem is, ‘‘ Where is that bolt-head?’’ Echo 
answers ‘‘ Where.”’ 





Tur chief and senior engineers of the Spartiate have been 
appointed to the Good Hope to replace two of the dismissed 
engineers, so the engineer training school scheme, to which 
we referred last week, would look to have been modified. It 
is, of course, possible that the Spartiate, having been put 
through a further series of ‘‘ war trials’’ during the naval 
manceuvres, she is now to be handed over to another staff, 
and notes taken as to how she gets on. Such a course was 
recently suggested, and the impression prevails that it is 
being acted upon. 





Tur Centurion has been out doing some trials at Spithead’ 
so her reconstruction may be considered more or less accom 
plished. It has cost a good deal to do; now the problem i 
what to do with the ship. Report speaks of her as a future 
flagship on the Pacific or Australian station. To the latter 
she is never likely to go; cruisers are the craft needed there, 
but the former is a very possible station for her. It is still 
more likely, however, that she will go to help adorn that 
heterogeneous squadron known as the ‘‘ Gobby Fleet.’’ The 
home squadron contains so many diverse types that another 
added thereunto will not matter much. 





FRENCH newspapers still trouble themselves very little 
over the Suffren experiment, though one service paper has 
been unkina enough to suggest that it isa pity M. Pelletan 
was not inside the turret, and that the turret was not totally 
destroyed. For the rest, inspired fiction reigns supreme. 
There seems little doubt, however, but that the turret was 
more or less disabled, and, despite pretty reports, it is very 
doubtful whether it was in the working order after the event 
that accounts published stated. It is also rumoured that so 
far from the sheep being ‘‘ absolutely unhurt,’’ two were 
killed by the shock, or by flying rivets. The two sheep that 
departed life in the Henri 1V. experiments died, according to 
official report, from heart disease and consumption, which 
happened to take effect about that time! We shall no 
doubt learn in due course that the Suffren ones passed away 
from appendicitis and chronic rheumatism, or some similar 
ailments. And it may be true, but a good many will refuse 
to credit it. 








CIRCULAR SAW CLEANER AND 
SHARPENER. 


WE illustrate below a useful device which Messrs. Carter and 
Wright, of Halifax, are now incorporating in the designs of 
their circular metal saws. It is intended to sharpen the saw, 
when necessary, and to clean it when running. It consists 
of a casting attached to the bed of the machine, and carry- 
ing a vertical spindle, which is rotated by spiral gear in 
the manner shown. The speed of rotation of this spindle 
is such that a slip of emery E held in the head D touches 














SAW CLE*NER AND SHARPENER 


every tooth of the saw as it revolves. For example, in the 
case illustrated the saw makes 14 revolutions per minute, 
and has 100 teeth, hence the spindle has to make 1400 
revolutions in the same time. The slip of emery is about 
one inch wide. On the same spindle the cleaner C is fixed. 
Its construction and action are obvious. The spindle and 
its parts are mounted on a slide, which can be moved to or 
from the saw by a screw, sc that the proper adjustment 
for depth may be made. When the sharpener is in use 
the cleaner is screwed partly away from the teeth, the length 
of the emery slip being adjusted to touch them properly. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Operating steam engines by compressed air.—At Norwich, U.S.A. 
about fifty steam engines are now being operated by compressed 
air generated by a water-power plant three miles distant. The 
Taylor system of hydraulic compression is used, in which water 
flows down a shaft into a bell-shaped chamber. The dowrflowi 
water receives large quantities of air in the form of bubbles, which 
are compressed in the long fall. At the base of the shaft it is 
separated from the water. The air is quitedry. The pressure is 
90 lb. at the compressing plant, and is 88 lb. at the engines after 
transmission three miles by pipe. The engines are from 2 horse- 

wer to 250 horse-power, and represent an a; te of 1500 

orse-power. No change is made in the engines, but the com- 
pressed air is passed through a beater before going to the cylinders. 
This adds to the efficiency, heating the air to 324 deg. Fab., giving 
an additional horse-power at the rate of about £1 12s. 6d. per year. 
The advantage over steam is that, whatever load is put on, the 
gauge pressure remains unchanged, instead of having the pressure 
reduced, as will happen with the ordinary steam boiler if heavy 
machinery is thrown in operation in addition to the usual shop 
load. At a plant having heavy wood-working machines, a test 
was made by starting up every machine in the works, throwing 
three times the average load upon the engine. The only change 
was that the revolutions fell from 124 to 118 per minute, while 
with steam the reduction was from 124 revolutions to 90 revolu- 
tions when twice the average load was thrown on. The present 
charge for power is £10 per horse-power per year, but arrange- 
ments are to be made for metering the supply and charging pro- 
portionately. 

Repairing steel wagons.—In order to perform economically the 
repair work on steel goods wagons, the Baltimore and Ohio Rail- 
road, U.S.A., which has a large number of such wagons in service, 
has organised a special force of men from among the car repairers, 
and put them under the charge of a man from the boiler shop with 
some knowledge of stee] wagon and structural work. The menare 
divided into gangs of four, each having a foreman, who is the most 
skilful and directs the work. A second man who is also skilled, 
takes charge in the absence of the foreman, and the other two men 
in the gang are a helper and a forgetender. In taking downa car 
and removing damaged parts the men work in pairs, one holding 
the chisel on the rivet and the other wielding the sledge hammer. 
Pneumatic chisels are also used. Thegeneral foreman is in charge 
of all the work, and decides what re are to be made on each 
wagon. In the earlier wagons a bulging of the centre sills or 
longitudinals is common, the bulge being either vertical or 
horizontal. If the former, it is heated by a fire or gas heater 
under the wagon, and a pulling jack is attached to the sill and a 
sleeper. In some cases the sills—steel channels—are cut and 
spliced. Bent and distorted pieces are taken to a gas-heating 
furnace, and then straightened or shaped by sledges and smith’s 
tools on a surface plate 8ft. square. Damaged headstocks are 
removed, repaired, and placed in stock, to replace other damaged 
headstocks. Some patching is also done. Of course in work of 
this kind finish and appearance are very secondary conditions, 
while rapidity, efficiency and economy are the primary considera- 
tions. It is astonishing what rough usage the wagons will stand 
without sustaining serious damage. 

Engine tests at various loads.—Tests have recently been made 
to determine the efficiency and economy of engines under various 
loads, and some particulars of the results have been presented to 
the American Society of Mechanical Engineers. The engine was 
of the horizontal, cross-compound type, with cylinders 20in. by 
42in. and 40in. by 42in., having piston-rods 3hin. and 4fin. 
diameter. The average clearance for each end of the cylinder 
was 4-7 per cent. for the high-pressure and 7 per cent. for the 
low-pressure cylinder. All cylinder ends were jacketed with live 
steam, and the receiver had a reheater coil, with steam at boiler 
pressure. The steam pressure was 1501b., the vacuum from 27in. 
to 28in. It was found that the minimum steam consumption of 
12-11b. of steam per indicated horse-power per hour was reached 
when the engine developed 627-4 horse-power, and increased to 
12-75 1b. when the load was increased to about 1000 horse-power. 
The mean effective pressure, referred to the low-pressure cylinder, 
was about 19-5 lb. in the first instance as against about 31 lb. with 
the greater load. It was more economical to run the engine with 
the higher load of about 1000 1b. horse-power, for with coal at a 
moderate price the saving in fuel due to the highest efficiency did 
not offset the increased charge that would have to be made 
to cover interest and depreciation, if the engine was operated 
with the lower load. This emphasises the fact that the 
load of minimum steam consumption may not be the most 
economical one for the engine when viewed from a commercial 
standpoint. On the other hand, the lower rating might be the 
most desirable one in view of the greater overload capacity that 
the engine would have, a feature that would be of value if the 
engine were called upon at a later time to furnish additional power 
demanded by the growth of business, 

A four-storey railway terminus.—The New York entrance to the 
Brooklyn Bridge, with its electric tramways, bridge railway, 
elevated railways, and new underground railway, is the most 
densely travelled spot in the globe. From an open space of less 
than an acre extend railway lines carrying 150,000 000 passengers 
yearly, and when the underground railway and other improve- 
ments are completed this number will be increased to 300,000,000. 
The City Bridge Commissioner has prepared plans for a great 
terminal building of forty-three storeys, or esoft. in height, at 
this site, of which seven floors would be built at once to accom- 
modate the terminals and provide offices for the city departments. 
The cost is estimated at £1,805,000, about half of which is for 
land. The basement will afford connection with the stations on 
two of the sites of the underground railway, and it is estimated 
that 100,000 passengers per hour can be handled at these stations. 
In a sub-basement will the power plant for lighting, heating, 
elevators, &c. On the ground floor are ten loops for the electric 
trams coming over the bridge, the loops being 20ft. apart to allow 
plenty of room between the lines of cars for persons getting on 
and off. The cars using these loops come over the euhes ieee 
Brooklyn, pass around one or other of the loops, and return across 
the bridge. The New York tram lines will also be conveniently 
arranged in front of the station. On the first floor will be a 
terminal station of the New York elevated railway. Four lines of 
rails and five platforms admit of sixty trains of six cars arriving 
and departing every hour, or about 30,000 passengers arriving and 
30,000 departing every hour. On the second storey will be a 
station with four lines of rails, and four platforms for the trains 
which run over the bridge through New York and Brooklyn on 
double-deck elevated viaducts and back over another bridge, form- 
ing a circulating system. This will handle just twice as many 
passengers as the elevated railway, or 60,000 each way. 








ReportinG on the collision on the Great Northern 
Railway on July 11th, when a passenger train, which was on its 
way from Wakefield (Westgate) to Bradford, got out of control, 
and failed to stop at Laisterdyke and collided with a pilot engine 
peer in the siding, Major Druitt finds that the main cause of 
the mishap was the eéxcess of unbraked vehicies on thetrain. This 
accident, he adds, illustrates the evil of having two systems of 
brakes, which, unhappily, is the case in this country. On these 
six vehicles there were brake blocks and pipes for both systems, 
but to ascertain if the blocks were worked by both it was neces- 
sary to look under the vehicles to see if cylinders for both were 
also provided. The inspector suggests that it would be an im- 
provement if dual-fitted vehicles had painted on them in a7con- 
spicuous place a notice showing by which system the brakes were 
worked, 
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A NEW TUNNEL AT GENOA. 


A NEW tunnel under the town of Genoa, now approaching 
completion, presents several noteworthy details of working 
which had to be adopted by reason of the special and difficult 
conditions under which the operations had to be carried out. 
The tunnel is situated on the main line of the Strade Ferrate 
del Mediterraneo, and consists more exactly of a new branch 
to the existing tunnel, so planned that the present terminus 
station of Genoa becomes converted into a thoroughfare 
station, and the trains from Rome on the one hand, or from 
Milan and Turin on the other, will not in future need to be | 
shunted into or out of the station, in order to continue their 
course, as has to be done at present. The difficulties which | 
were opposed to the execution of this work will be best made | 
clear by the plan of the locality—Fig. 3. Here a newstation 


very satisfactorily on the score of house safety. But because 
of the precautions which had to be taken, the work has been 
slow, and therefore expensive. The entrance to the tunnel, 
being so close to the station, had to be made of an unusual 
width, in order to deal adequately with the numerous trains 
entering such an important station. With the old station | 
proper remaining for goods and local traffic, and the old 
tunnel, also, being preserved for the same services, it was 
considered that four tracks would suffice at the new tunnel 
entrance for the five passenger tracks to be laid in the new 
station, these four roads being reduced further along in the 
new tunnel to two sets of metals, as in the old tunnel. 

The new tunnel or branch is practically made up of three 
sections as follows :—A conical-shaped mouth at the Porta 
Principe portal, having a maximum width of 80ft., a height 


————— 
spaced about one metre apart, and to erect which sid 
trenches were cut previously. The enlargement to the full 
tunnel section ther followed, and this was the extent of th 
progress noted during a recent visit, the stone abutment wall 
alone remaining to be built. Brick, it may be observed. ; 
used exclusively for the arch work of this tunnel, as it js aint 
in nearly all new tunnels or bridges of the Mediterranean 
Railway. Despite the cost of its transport it is found to be 
cheaper thanchiselled stone voussoirs, however plentiful aa 
be the local material for the latter, and it is, of course 
materially lighter. But the tooling of stones for the side 
abutment walls is of less importance, and these are of sshiae 
set in cement rubble for the tunnel linings, and also for the 
facings of the monumental tunnel entrance. This stone j 
obtained from Ovada, not far distant from Genoa, The 





of 36ft., and a length of 2903ft.; a parallel portion with two 
tracks, having a width of 27ft. 3in., height of 20ft. 6in., and 


general details of the masonry work are indicated in Fig. 5 
In the bifurcation, or union, section boring cperations 








Fig. 1—EXCAVATION FOR SIDINGS AND NEW STATION 


was needed upon the main line and near to the city. But 
as the line is closely hemmed in by the tall heights of 
Genoa on one side, and by the sea on the other, no space was 
available, even by going back towards Sampierdarena, while 
in front of the station itself the principal streets of the 
city lie at a lower level, so that no advance in that direction 
was possible. 

The only — solution, therefore, was to slew the line 
slightly to the left, so as to permit of its being carried beneath 
the heights of the city, and to widen the present station, so 
as to reach alongside the deviated railway. Upon level 
ground nothing could have been more straightforward, but as 
the old station itself is built close up under the headlands of 
Sant’ Ugo and Oregina, and since these hills are thickly 
covered with lofty buildings, including an arsenal, a sixteenth- 
century church, and a fort, there were considerable demoli- 
tions to begin with. The material and the financial difficulties 
of the whole scheme were such that the long-contemplated 
project for improving the transit by rail through Genoa was 
delayed until the year 1895, when the gradual improvements 
effected all along the line of the Mediterranean Railway, and 
the prospective importance of Genoa after the opening of the 
Simplon Tunnel, combined to induce the outlay—which is 
estimated at nine million lires, or about £360,000. 

In the new station, sidings, and approaches, some 340,000 
cubic metres of material had to be excavated and of this 
content less than 40,000 now remain to be taken out. In the 


Fig. 
length of 746$ft. ; and a bifurcation or union section having 
a maximum height of 29ft. and a minimum of 20ft. 6in. 
The width of this portion diminishes from 54ft. to that of the 
old tunnel, i.e, 26ft. 2in., and its length is 253ft. rns 
The part which presented the most difficulty was the wide 
conical section. The main heading was here advanced along 
the base next to the shore side—see Fig. 4—and subsequently 
enlarged for the shore wall where marked 2. A drift was then 
run along under the crown where marked 3, and another 
followed for the inland wall at 4. The vault section 5 was 
then excavated down to the side walls, and the arch at once 
built up upon these latter abutments, while the core or 
gullet 6 remained until all constructive work was completely 
terminated, in order to facilitatethe timberings. This core 
is, in fact, still in course of excavation beneath the finished 
masonry work of the tunnel. The reasons for the employ- 
ment of this costly system of tunnelling were various. The 
first and most important of these was that the rock which is 
traversed in this section—consisting of calcareous strata, with 
large seams of slaty and schistic mineral—was of a difficult 
character, with an unfavourable stratification. Above all, this 
course was pursued on account of the existence of the founda- 
tions of heavy buildings immediately above the vault. With 
the short lengths which were thus sufficient for the radial 
arch struts, and closely packed upon heavy transverse sills, a 
very rigid, unyielding support was contrived for the natural 
crown. The arch centres also were of an imposing appear- 
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Fig. 3—PLAN OF OLD 


new tunnel a length of 418 m. had to be bored. This 
boring was begun at the station end (Porta Principe Station), 
in October, 1900, and, at the opposite extremity, from a point 
700 m. from the mouth of the old tunnel, a heading was 
made in this tunnel in February, 1901. Finally, in June, 
1901, the advance headings met together in perfect alignment. 
Since that time the work of enlargement has been proceeding 
continuously. Work of this kind in a city is not comparable 
to that carried on in the open country. In this case the tall 
buildings of six storeys high above the tunnel, and to 
whose foundations the extrados of the tunnel reached within 
a metre or two in some cases, had to be safeguarded by very 
considerable underpinning, temporary retaining walls, and 
other false works, while the timbering in the tunnel, and 
later in the arch centres, had to be of the most rigid descrip- 
tion, to prevent subsidences. Altogether, the work of boring 
under the houses, so far as one can observe from the walls of 
contiguous buildings,-appears to have been carried through 


MM pL LY Sa Ml 
SS Uf» j ip 5 
YY << 4 
—— 
2, 
Re, 


Fey / 

i LYN 

Ay Wy YY 
"ee QZ 


SOE: 


" 


AND NEW STATIONS 


ance, heavily framed and iron plated, resting upon the central 
core in the system of enlargement employed for the conical 
tunnel section, and upon the tunnel floor itself in other 
sections where the full tunnel area was enlarged pre- 
vious to the ‘building of the arch. In the latter 
case the wooden arch centres were framed with a king- 
post and lateral struts in the form of a Y. The arch 
centres were constructed in 40ft. lengths, half of which was 
moved forward at atime. For transport norollers were used , 
the frames resting directly on the ground, and being wedged 
up as usual for roof alignment. In the parallel or normal 
section the method of advance was in accordance with the 
ordinary ‘‘ Belgian’’ system, that is, with a small advance 
heading at the crown followed by the excavation of the sides 
lateral thereto down to the vault springings, and succeeded | 
at once by the construction of the brick arch—upon the | 
natural rock where this was firm, or, more often, in the | 
loose soil—upon wall-plates supported upon plumb-posts 


2—ELECTRIC MATERIALS HOISTS 


were commenced through a hole in the haunch of the old 
tunnel vault, traversing at right angles the intervening 
barrier lying between the latter and the axial line of the new 
tunnel—this is shown in Fig. 6—and from this spot the 
advance was made towards the normal section by methods 
almost similar to those employed in the conical section, as 
previously described. The excavated material was run back 
up an inclined plane through the lateral gallery, here shown, 
and dumped into railway trucks upon the main line when- 
ever the train service permitted of this being done. With 
the looser soil encountered here the work advanced rapidly, 
but the rearward heading proceeding towards the skew line 
of the working tunnel had to be driven with considerable 
care. At this time a very close and heavy timbering was 
erected in the old tunnel, so that, as the work of enlarging 
the vault, indicated by C, Fig. 6, proceeded, it served as a 
support for the advance timberings of the crown, and, later 
on, for the arch centres also. Finally, the arch crown of the 
old tunnel itself was picked off, and the enveloping arch of 
the main section turned over the two convergent tunnels. 
With the smoke from locomotives—some fifty to sixty trains 
passing daily—the care to be taken for the safety of the trains 
underneath, as well as for the stability of the superstructure 
in course of progress, and also the limited time available for 
the entry and egress of spoil trains, there were many difficul- 
ties met in this portion of the work, which is now completely 
finished. 

At the time of writing the conical section is still obstructed 
by the central core of hard rock, and work there proce ds 














Fig. 4—METHOD OF EXCAVATION 


slowly —about 350 cubic metres per day—for no machines are 
used, notwithstanding the price of labour is considered high 
at Genoa, viz., 2s. per day of nine hours for labourers, to 
2s. 10d. for leading hands. The portal itself is built over a 
mass of old foundations, and at the commencement of the 
work no better means of starting the heading for the shore 
wall—No. 4 in Fig. 4—was found than to run a sloping 
transverse gallery below this obstruction, and which gallery 
served also for all the masonry operations up to the time of 
their completion. The thickness of the brick arch runs from 
16in. to 25in.; the spaces above the extrados vary from Tin. 
to 19in., and these were filled up with dry rubble. : 

In wet spots—and there are some very leaky places in this 
tunnel, due to a watercourse in the city above—hydraulic 
cement was used. Near the portal, where the extrados has 
been laid bare with ulterior excavations above, as during the 
removal of temporary retaining-walls, or for the laying of the 
road afresh, it will be backed with Pisa lime mortar. 

This tunnel will make the second branch intothe old tunnel 
there being another about 600 yards farther along, which 
comes up from the port of Genoa, Another much shorter 
one from the coal sta’ ion of the port formerly joined with the 
main line, but this has now been cut into by the foundations 
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new station building. The old, or existing tunnel, 
below the city, west to east, and at this latter end is 
tuated Brignole station—a secondary through-way station, 
aise express trains also stop. There is no artificial ventila- 
fi n, and the air is much fouled by the passage of a train. 
eOatuide of the tunnel the work of excavation is chiefly 
smarkable for the method employed in building the embank- 
- nt wall, about 900ft. long, from 134ft. to 20fc. in thickness, 
— varying from 50ft. to 80ft. in height above the railway. 
itis constructed in brick, with a total of twenty-nine piers and 
twenty-eight arches, of which only a part is already erected 
in different sections here and there alongside the projected 
course for the line. With the loose earthy character of the 
soil at this spot, and the great depth of the cutting, it was not 
‘ossible, with due regard to the buildings perched above, to 
somes the earth before the piers were constructed, and 
therefore the plan followed was to sink shafts, some 40ft. long 
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Fig. 5—PLAN AND SECTIONS OF NEW TUNNEL 


by 22ft. wide, to depths of up to 93ft., very solidly timbered 
and lagged to resist the pressure of the loose material 
excavated, and then to build upthe piersinside. For reasons | 
of safety the shafts, some twenty-nine in number, could only | 
be sunk locally, and two or three at a time. Not till after a | 
section of wall was completed was the excavation of the con- | 
tiguous material for the railway cutting commenced. This 
feature of the work will be remarked in the engraving, Fig. 1. 
At the shafts the material hoists are worked by electro-motors 
of 10 and 12 horse-power, while for the work of demolition, 
excavation, and final work of wall building, the hoists run 
on inclined ways, as shown in Fig. 2, one being of 12 horse- 
power, with cable and drum haulage, and another of 18 horse- | 
power, and able to hoist a load of 18 tons, is operated through | 
an endless chain. The motors, contained in cabins, either at 
the heads of shafts or inclined planes, are by the Societa di 
l'Esercizio Bacine, of Genoa. 

The new station building is triangular in plan, and built of 
flints, coursed with red bric’s. It stands upon the site of the 
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F g.6—METHOD OF BORING FROM OLD TUNNEL END 


former station omnibus yard; and between the old and the | 
new building a new covered-way will be provided for these | 
conveyances. The entrance for passengers to the station will 
be, as previously, in front, but the ticket offices, instead of | 
being outside upon the public place, as at present, will be | 
placed in a rebuilt portion of the old station. In a large | 
central hall, opening into the principal station offices, will | 
also be located the 2 Ar seelincd passages through which the | 
island platforms will be reached. These platforms will be 
roofed in with portico coverings of the practical and very 
economical type so well-known at the Gare de l’Est terminus | 
in Paris. The whole of this enterprise was planned at the | 
Torino offices (Mantenimento e Lavori) of the Mediterranean | 
Railway Company in 1895. The tunnel and excavation of | 
the new station ways are carried out by Fratelli Cavanna, of 
Genoa, and the station buildings by Fratelli Rizzi, of | 
Piacenza, the resident railway engineer, Signor Radini- 
Tedeschi, superintending the course of the work. When 
terminated, in a year or eighteen months’ time, this work 
will be of importance for the future traffic despatch from the 
port of Genoa. 








NAVAL ENGINEER APPOINMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Captain: Isaac E. 
Hurst, to the Vengeance, for service with the China Fleet, to date 
June 12th, Engineer lieutenants: C. J. Gregg, to the Duke of 
Wellington, for the Cherwell; A. L. Picton, to the Isis, to date | 
August 21st ; G.'T. J. Ludlow, to the Hibernia, for torpedo stores ; 
T. H. Pounds, to the Gladiator; F. J. Page, to the Duke of 
Wellington, for the Arab; G. H. Fletcher, to the Warrior, for the 
eel to date August 20th ; A. W. Coleman, to the Duke of 
V ellington, for the Canopus ; W. J. Steil to the Duke of Welling- 
ton, additional, to assist Engineer Rear-Admiral of Fleet Reserve ; 
L, J. Stephens, to the Duke of Wellin; ton, for the Latona ; G. T. 
Kerswell, to the Thames; H. G. ford, to the Vivid, for the 
Vigilant ; J. A. Hudson, to the Orion, for the Mallard ; and H. T. 
Knapman, to the Audacious, temporary, to date August 24th. 
Engineer sub-licutenants: H. M. Atwool, to the Kent, to date 
August 20th ; J, F. Shaw, to the Racer, for Osborne College, to 
date August 2Ist; (. E. Sutton, to the London; E. J. O. B. 
Croker and W. B, Hume, to the Bulwark. supernumerary, for 
training, to date August 24th, 
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Planimetric line 


| disturbed the entrance to the docks of Homburg and Ruhrort, 


' the stream slightly on the skew, and leads directly past the 


| cated character. The two shore spans consist of metallic 


NEW BRIDGE OVER THE RHINE. 





Tue prototype of the particular, though not often used | 
bridge design in the annexed skeleton sketch, is a modifica- 
tion of Ruppert’s girder. In Germany it is sometimes called 
the Gerber girder, because that engineer first employed it for 
a road bridge over the Main at Hassfurt, about forty years 
ago. Another oxample upon similar lines is to be found in 
the Frederick Bridge, over the Necker, at Manheim, com- 
pleted in 1890, and in the Kaiser Footbridge over the Spree, 
at Oberschénewiede, near Berlin. The latter has a centre 
span of 280ft., and was_recently opened for traffic. The pro- 
ject for the proposed new structure was forced upon the local 
authorities of Ruhrort and Homburg by the necessity for con- 
structing a road and tramway bridge over the Rhine, to place 
the two opposite districts in closer communication. It con- 
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sists of five spans of unequal lengths, whore dimensions in 
feet are given in the figures. From faceto face of the abut- 
ments the total distance is 2000ft., which will place the bridge 
among the longest and most important of those oe 
the same river. A good deal of difficulty was experience 

in the selection of a site. It was necessary to leave un- 
also to adopt gradients for the approaches suitable for the 
traflic ; and, lastly, to afford the new route every facility for 
obtaining access to the railway stations on both banks of the 
great waterway. Upon the right hand bank the road runs 
between the mouth of the Ruhr and the railway dock, crosses 


docks at Homburg. 
The whole design of the new bridge is of rather a compli- 


arches, placed beneath the flooring under the roadway. 
There are a pair of intermediate horizontal spans, which act 
somewhat similarly to the side spans of an ordinary suspen- 
sion bridge. In each of them the thrust of the central arch 
is resisted by the longitudinal girder, which acts also as a 
stiffening girder to the chain from which it is swung. The 





the main engines. The leading dimensions are as follows :— 

Lepgth overall 1. 2 2. co ce c+ of 492ft. 2in. 

Lepgth one lamecmaiaiaaaae Ss) oa Sak ta ee) ee Oe 

Breadth moulded .. .. «. «2 «+ of «+ os of 

Depth of hold, upper side of keel to upper deck .. tft. in, 

Mean draught when fully equipped with 5¢00 tons of 

in holds and bunkers end see Rh: <a 

Light load draught 

DEN cc nos oe 0 he ewer) si. =A. ge 
The hull is constructed with a double bottom, and eight water- 
tight bulkheads extending to the upper deck. The space 
enclosed by the double bottom is divided into eight sections. 
Those under the main engines carry 110 tons of reserve fresh 
water for the boilers, the remainder giving room for 1094 tons 
of water ballast. Provision is made for mixed firing, about 
one-tighth of the total bunker space being intended for 
petroleum refuse (Maint), and the remainder for coal. Berth- 
ing accommodation is provided for 688 men on the main 
deck, and for 30 officers in unusually spacious cabins along 
the upper deck, in addition to which special suites of apart- 
ments for the commandant and the “‘ upper engineer,’’ who, we 
take it, is a higher official than the chief engineer of the ship, 
whose rooms are adjacent to the engine-room on the main 
deck. 

The steering gear of the well-known kind provided by 
Messrs. Brown Brothers and Co., of Edinburgh, is placed over 
the rudder head in the after wheel-house. It includes a main 
steam steering engine placed centrally above the rudder, 
controlled by a hydraulic telemotor from the steering bridge ; 
an auxiliary engine driving by chain gear on one side, and a 
hand steering wheel acting through the same chain on the 
other side. 

The propelling power is provided by two sets of four- 
cylinder triple-expansion enginesof 12,000 horse-power driving 
twin screws. The leading dimensions are— 

Bigh-pressure cylinders .. .. .. .. +. «+ «+ 980-7in. 
Intermediate cylinders a, ae a ee Oe 

Low-pressure cylinders tn each 59-8in. 
ee ae ee eee ee 

Piston valves are used in the high-pressure and inter- 
mediate cylinders and fiat slides in the low-pressure. These 
are controlled by Stephenson. The two three - bladed 
propellers, of manganese bronz:, are 15ft. 10in in diameter, 
with a pitch varying from 16ft. 6in. to 20ft. 2in. A two- 
cylinder auxiliary engine, with Joy gear, being provided 
for reversing. 

Each set of engines has its own surface-condenser, with 
6500 square feet of cooling surface, and a centrifugal circu- 
lating pump, driven by a two-cylinder compound engine. 
The air pumps are of the Blake vertical marine type, with 
simplex valve gear, discharging into a capacious reservoir, 
supplying the boiler feed pumps, between which and the 
boiler feed pumps two groups of Schmidt's suction filters and 
heaters are interposed. The latter, warmed by exhaust steam, 
raise the feed supply to 100 or 110 deg. Cent. For the 
make-up feed, two Schmidt and Krony compound steam 
distilling apparatus are supplied, each designed for a delivery 
of 50 tons in 24 hours, and others of the same kind are pro- 
vided for the ship’s use, condensing 174 tons in 24 hours. 

Steam for all purposes is supplied at 315 1b. pressure by 
seventecn water-tube boilers, of four different kinds, two being 
of the large and two of the small bore tube classes. The former 
include six Belleville and six Niclausse, each forming an 
independent group with its own funnel, while the latter, six 
Yarrow and two Schultz-Thornycroft, although grouped 
separately, are both connected with the third funnel. Each 
group is capable of developing 4000 horse-power, and has 
separate and independent conrections with the main steam 




















































































































RUHRORT-HOMBURG BRIDGE OVER THE RHINE 


pull of the chains is finally provided for by the usual 
anchorage used in all such instances. In fact, the whole 
design, with the exception of the two shore spans, represents 
a combination of the arch and suspension principle, the 
intersection of the chain with the arch forming the distin- 
guishing characteristic of this type of bridge construction. 
The erection of this description of bridge is readily accom- 
plished in two successive stages, without impeding the navi- 
gation, and without encumbering the river with false works 
during the winter season. During the first stage the four 
side spans are got into position, together with the cantilever 
portions of the large central opening, and the second is 
devoted to the completion of it. Over the main span the 
roadway is level, rising by easy gradients of 1 in 150 to the 


| two centre piers. According to Der Niederrhein, provision 


has been made in the calculations for the strength of the 
structure for tramway traffic of the heaviest kind, that is, 
worked by accumulators. The bridge will be constructed of 
mild steel, made by the basic process, and subject to the 
specifications and conditions prescribed by the Association of 
German Engineers and Architects. It is estimated that the 
cost of the whole work will amount to £295,000. Of this 
sum, £213,000 will be absorbed in the construction of the 
bridge proper, and the remaining £81,780 are required for the 
approaches, and accommodation roads, to effect junctions 
with existing sources of traffic. Three years is the time 
allowed for the execution of the contract. 








THE RUSSIAN TRANSPORT AND TRAINING | 
SHIP OCEAN. | 


Tus ship, of a somewhat original character, constructed | 
for the Russian navy by the Howaldt Works, of Kiel, has | 
lately sailed on her first voyage from Cronstadt to Vladi- 
vostock. She is described as a high-speed transport and 
school ship for marine engineers, and resembles a fast mail 
steamer, but the arrangement of the engines and other details 
are those of a regular ship, and for the purposes of instruc- , 
tion and experiment four different patterns of water-tube | 
boilers, each supplied by the makers, have been adopted for 


pipe, so any combination may be used. Having regard to the 
instructional character of the ship, a smaller diversity is 
observable in the auxiliary feed and other machinery. Thus 
the six Niclausse boilers have two Weir feed pumps, the 
Bellevilles two Belleville pumps, and the Yarrow and Thorny- 
croft group have Blake pumps. These have free connection 
with the fresh water supply, so that they can only be used for 
boiler feeding. The Belleville boilers have no economisers, 
but a special compressor is provided for them in order to 
supply air to the grate under pressure, so as to ensure perfect 
combustion. 

The stokehold can be closed and air supplied by eight fans 
up to 65mm. pressure. For ordinary working up 12,000 
horse-power 10 mm. to 12 mm. of water is sufficient. Natural 
draught is sufficient up to 11,000horse-power. Four of the fans 
are driven by single-acting and four by double-acting engines. 
Following the usual practice of the Russian navy, each of the 
water-tight compartments has its own horizontal centrifugal 
drainage pump, driven by an engine on the upper deck. 
The engine-room is kept clear by the circulating pumps, and 
the fore peak by a ballast pump. In addition to the centri- 
fugals two ballast pumps are provided for each compartment 
of a capacity of 60 tons per hour each. Electric lighting is 
provided by two cient tame engines of 120 horse-power 
each, driving a direct current dynamo of 640 volts and 
120 ampéres, which supply about 1000 incandescent lamps, 
besides a few small motors. In addition to the above there are 
other auxiliary engines, the total number of steam cylinders 
aboard counting up to 157. 

On the trial trip four runs on the measured mile, two 
with and two against a fresh breeze, speeds varying from 18-4 
to 19:7 knots were realised, the average being 18-9 knots, 
the engines making 101 revolutions, and developing 11,060 
indicated horse-power. The coal consumption worked out to 
1°6 lb. per horse-power on 12,628 horse-power with, and 
1:67 lb. without feed-water heaters on 12,332 horse-power. As 
far as has been seen at present, the coal consumption of the 
larger tube boilers is less than that of the smaller ones. 








THE principal roads in New Zealand are said to be well 
suited to the use of motor cars, but the prices at present ruling are 
too high for these vehicles to be popular, 
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TRAINING SHIP FOR THE UNITED 
STATES NAVY. 


THE United States is constructing several vessels for special 
training service. 

The first of these is now being built at the Navy 
Yard, Portsmouth, N.H. It is to cost about fifty thousand 
dollars. She is to be 108ft. long between perpendiculars, and 
126ft. long over all, with an extreme beam of 30ft., and a 
depth of 10ft. On a mean draught of 9ft. 6in. she will have a 
displacement of about 350 tons. The vessel will be con- 
s ructedin general of yellow pine planking and white cak 
timber, and will be built in form closely analogous to the 
coasting craft of the New England waters. She will have a 
poop and a forecastle deck and bulwarks amidships. The 
spars will be of the best Oregon pine. The vessel will be 
coppered below the load water-line. 
provided for the commanding officer and two other officers 
in the deck-house built on the poop deck, this house being 
provided with three state rooms, with the usual fittings. The 
crew, which will consist of about 60 landsmen and appren- 
tices, will have quarters below the main deck, extending about 
one-half the length of the vessel. Forward of the crew’s 
space is a space devoted to the stowage of fresh water tanks 
of about 2100 gallons capacity. These tanks will be of metal. 
Forward cf the tanks will be placed the chain lockers. The 
space below the main deck abaft the crew’s space, and the 
space between the main and the poop decks will be fitted up 
as store-rooms. A deck house forward on the main deck will 
hold the galleys where all the cooking will be done. On the 
forecastle deck, a hand capstan will be placed for catting the 
anchors and warping ship, and below this deck will be fitted 
@ pump-brake windlass. Anchors will be stowed on billboards 
on the forecastle deck and cat-heads, davits, hawse-pipes and 
other fixtures installed for their proper handling and stowing. 


The pumping arrangements will consist of two hand deck | 
| profits—in his designs; the man who considers the design only will | 


pumps of standard design placed on the main deck forward 


and aft, with connections to the bilges and arrangements for | 


discharging overboard and for washing decks by hose attach- 
ments. 
tions made to the hand pumps in the galleys. The small 
boats carried will consist of a 24ft. cutter, a 20ft. whaleboat, 
an 18ft. dinghy, and two balsas. Davits and cradles and all 
necessary fitting for handling and stowing these boats will 
be provided. A hand steering gear, on the poop deck, housed 
within a mahogany box, will be provided for handling the 
craft. The outfit of sails &c., will be very complete, and, 
while simplified to an extreme, will contain all that is 
necessary to impart instruction and to ensure the efficient 
handling of the vessel. 

As can be seen from the view given herewith, a craft of 


this sort will call for pretty nearly constant service from the | 
crew—there are no mechanical auxiliaries—and it is confi- | 


dently expected that, in this way, the new men may become 
absorbed and interested in their work and. uire that 
indefinable characteristic commonly called a ‘‘ sea habit.’’ 








Accommodation will be | 


The water tanks will be filled by hose and connec- | 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —rr gy our 


THE MANUFACTURE OF ENGINEERS. 


Str,—Nine writers out of ten on education in late years seem to 
have assumed, on whatever side they might be writing, that the 
old methods of education are retained in public schools through 
sheer ubstinacy and pigheadedness, and that there can be no real 
question as to the vastly greater use to an engineer at least, of a 
so-called ‘* modern education,” on account of the supposed utility 
of the subjects used. Whether the brain training is the same in 
both methods, or whether mere scholastic facts, scientific or other- 
wise, are any use in later life, are questions which seem to have 
occurred to very few, and they have said little enough on the 
matter. It is to consider the matter from this point of view that 
the present letter is written. 

When a manufacturer sets about putting up a factory to produce 
any given article it is his custom to consider the product which he 
desired to make and to shape his manufacturing methods to that 
end and to the best of his ability. In a great measure it is exactly 
the opposite method which has been adopted in considering the 
manufacture of men. People have discussed the methods of 
education, and only a very few seem to have considered these 
methods with reference to the result it was desired to produce ; 
that is to say, few people appear to have considered the result 
first, and the’ method afterwards. 

Let us, then, reverse the usual course, and begin by considering 
the type of man we wish to produce. Of all the men whom we 
meet in daily life, which type is the most valuable’ It will be the 
type of man we find in the responsible position—designer, manager, 
minister, foreman. The manager is not the man with his head full 
of miscellaneous scientific facts ; he is the man who can take a 
broad view of his concern’s 


spot in the organisation, and inaugurate and carry out a successful | 
| business policy. The successful designer is he who can successfully | 


balance economy and cost—the buyers’ demands and the makers’ 


soon be looking for a job. The successful minister, like the good 
manager, is he who can formulate a sound policy and see it carried 
| out in its broad features, leaving the detail to subordinates, and 
often he may have but an elementary knowledge of scholastic 
facts. It is reported of a successful English Chancellor of the 
Exchequer during the past twenty years that, when shown some 
estimates, he pointed to the decimal point, and asked ‘‘ what that 
dot” was ; yet he was a thoroughly successful Chancellor, 
and in many ways a great man, Then the successful foreman is 
not usually he who has a wide scientific training, or some of his 
premium apprentices would give him points and a beating. He is 
| the man who can keep the work of his shop in mind, know the 
| temperaments and abilities of his men, and think ahead so as to 
see where a certain manufacturing method is going to lead when it 
| comes to erecting, or how a system of cost-keeping will affect: his 
men. 

In fine, the man we want to produce is the thinker, and not the 
| taan with a head full of facts. This being so, the brain training is 
| of infinitely greater importance than the subjects taught. What 
| is more, I believe it to be absolutely impossible to turn outa finished 
| engineer at a technical college. We do not try to produce lawyers 

or doctors at a technical college. We give them a sound elementary 
education, and trust to later training in the actual practice of their 
| business in hospital and office for the finish, Yet there are some 
ople who have been trying to make us believe that the man from 


rogress, lay his finger on the weak | 


TATES RAVY 


IS 
. 


when it tries to produce a finished article the result is ‘‘ shoddy.” 
A man from college, whether technical or otherwise, is ‘‘raw 
| material,” every bit as much as is the last joined apprentice, and 
just as much as the apprentice requires to be taught his business, 
The difference between the two is the difference between cast iron 
and tool steel. The manufacturer who expects a finished product 
from a college is on a par with the man who sends for a billet of 
steel, and expects to cut down trees with it. If he sends toa 
shoddy maret he can obtain at a much lower price a cast iron 
hatchet, with anice pretty polish on it, with which he can “ wade 
in right away,” but the man who obtains the billet of steel, and 
takes the trouble to forge it into an axe, will cut down a whole 
forest whilst number one is disfiguring his first tree. Unfor- 
tunately, the analogy stops here, for the man with the ‘ — 
educated ” hatchet will soon see that his brother of the steel has 
the better bargain, whereas the manufacturer who gets the shoddily 
educated man is very apt to condemn all higher education. It 
must always be remembered that the final college in any and every 
profession is the workshop of that profession, and nowhere else on 
earth can the knowledge of that trade or profession be obtained. 
All that can be done elsewhere is to prepare the raw material so 
that it may eventually take a high polish and acquire an edge 
which use will only whet. 

But, it may be asked, is it certain that it is not possible to pro- 
duce the best brand of tool steel and yet have it roughly in the 
shape of the finished product required to be made from it, so that 
the purchaser will only have to put on the final polish’ Or, 
leaving our simile, is it not ible to educate the mind of an 
engineer by means of such subjects as will be useful tohim! I 
will say at once that Ido not know. It may be so, ibly ; but, 
on the other hand, any attempt to change the method of educa- 
tion is an experiment, and it seems to me to be desirable to prove, 
as far as we possibly can, that such a change is to be for the better. 

| Let us first consider the utility, to an engineer, of the materials 
of modern education. Jt is often suggested to substitute French 
and German for Latin and Greek in the education of a boy, and 
| the advocates of this system talk airily of the great utility of 
these languages to an engineer. I believe what the advocates of 
| a@ modern education mean is that the study of these languages 
should take the place of Latin and Greek at schools. If they 
| mean to advocate the study of these languages at the engineering 
colleges the matter will be on a slightly different footing, for there 
| is nothing to prevent the introduction of modern languages at these 
| institutions to-day. 
| I will, therefore, leave the consideration of the introduction 
of modern languages into the later education of an engineer, for 
| amongst other things it is very doubtful if there is time for it in 
the press of modern life, and confine our attention for the moment 
| to the utilitarian advantages of a school education in French and 
| German, assuming for the moment, and for the sake of argument, 
| that the brain training is as good as that given by the old classical 
| method. What amount of these languages would the average boy be 
| likely to know? Presumably a little more than he knows of Latin 
'and Greek when he leaves school to-day—and considering the 
| average boy, and not the brilliant one, this is not very much. 
Further, we have not got to consider what he will know when he 
leaves school, but what he will know three or four years after. 
| The average young man is not the sort of chap to devote his leisure 
| tokeeping up his French and German; there are exceptions, of 
| course, but they are few. 1 am inclined to think that the best 
that could be expected of the average man on entering life would 
| be an ability to write a more or less ungrammatical letter, and to 
translate with fair facility from the foreign language into his 
| own, and probably the ability to speak the language in such a way 
| that no one but an Englishman could understand him. Even if we 


Wirx its 16 miles of line now working, the London | the technical college is a trained engineer, and the acceptance of | take the hest we can expect, it would be the abilit Lie — 
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United Tramways, Limited, carries 40,000,000 passengers an- 


nually. When the entire system of 80 miles is complete, it is | past to discredit higher education for engineers than anything | likely to be worth to a man in pounds, shilli 


estimated that the tramways will carry 300,000,000 per annum, 


| this fallacy by manufacturers and employers has done more in the 
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say, pessibly one-half or one-quarter per cent. of my letters are 
fo reign. I spoke German ten years ago quite comfortably, and | 
jearnt French at school, and can still read it with fair ease; but 
after seeing some of the letters written by foreigners in what they 
call English to me, I would as soon think of flying as writing them 
heir own language when I can get a translation made for a few 
For myself, I have not a moment's hesitation in sayin 
that in the whole course of my career my knowledge of French an 
German has not been worth to me a note. Let us examine 
this question a little more closely, and try to see where the advan- 

may lie. 

ff I were about to take on a works manager to-morrow, I should 
not be prepared to pay him £5 per annum more for a ee 
of French and German. It would be very interesting if those who 
advocate this system of education as introducing the Millennium 
would stop to say where and how aman is going to make more 
money. ‘I'hat is to say, if they would give a few definite examples 
reasonably likely to happen to an average engineer. It is, of 
course, possible that some large works with a large foreign connec- 
tion may have an opening for a man with a: good knowledge of 
French and German, but what would they be prepared to pay / 
‘A Frenchman, or a German, can be had at remarkably low wages, 
and no firm in its senses would take one of their engineers off his 
work to do clerk’s work, Of course, a really sound knowledge of 
these languages would enable a man to make a living by trans- 
ating, but such a knowledge as that is not to be obtained at any 
school in this country ; it would only be got in the countries them- 
selves, 80 that this is outside our consideration, besides which it is 
outside our province for another reason, b we are considering 
the use of modern languages to an engineer. 

Furthermore, it is no use pointing out isolated posts and billets 
in which a knowledge of modern Janguages might have been of 
use ; the change advocated is national, and to establish a case for 
the change it will be necessary to show that when every other man 
speaks and writes these languages fairly well there is going to be 
more bread and butter for someone, and at least as much for the 
men themselves as x | had before. I am afraid this will be a bit 
difficult to establish. Then our modern education advocates want 
more geography and history taught. Why, they do not say. A 
good knowledge of the former might qualify for a post in the Post- 
office at £50 per annum, or thereabouts, but what use it is to an 
engineer I fail to see. Of course, every one grants that it would 
be nice if every engineer knew geography and history well in 
addition to his own trade, but the only use of it would be to make 
him a little more entertaining socially, and I for one do not believe 
that it is in the least possible to educate a man and still give him 
these oddments of information which are of practically no use 
whatever as brain trainers. Again, there is another point I should 
like to draw the attention of the modern man to. Suppose two or 
three hours a week were spent--wasted I should call it—on 
geography and history, how much of this knowledge is it supposed 
that the man would retain at the age of twenty-five, provided he 
bad not had occasion to utilise it in the meantime’ Most of us 
have learnt a little of both geography and history in our younger 
days, and I would suggest to those gentlemen who think a further 
study wou!d be of use, to ask themselves what they remember of 
what they learnt. For instance, sup you have read nothing 
since school, could you say offhand That the Diet of Worms was 
about! What was George of Brunswick’s title to the British 
Throne! What relation was Henry VIJI. to Charles V.—Em- 
_ ! What two rivers in South America have the s1me source ¢ 

ow many scruples go to a pound’ How many gills go to a 


hogshead! How would you write -5754376—last five places 
recurring—as a vulgar fraction! If you have not read any of these 
subjects since you were at school, I believe you will find it somewhat 
difficult to answer the above though you are certain to have read 
of all of them. 

Let us now turn and consider the other side of the question ; 
thatis to say, the utility of the various subjects as brain trainers. 
This constant harping on the materials of education and their 
utility is exactly on all fours with the consideration of the ultimate 
use of the scaffolding used in the erection of a building. No one 
out of a lunatic asylum would consider the utility of the scaffolding 
after the building was finished as more important than the suc- 
cessful construction of the building itself; but just because the 
building of a human brain is not visible to the naked eye, the 
scaffolding used in building it is too often allowed to take pre- 
cedence of the edifice produced. 

At once it must be confessed that the matter is not susceptible 
of scientific proof ; all that can be done is to give an opinion and 
support it with what may be best described as ‘‘indications,” It 
is, however, not my wish to prove definitely that any given system 
of education is the best possible; if I shall have succeeded in 
causing a few people to pause before blindly advocating the type 
of education falsely called ‘ utilitarian,” I shall be quite content. 


] we ane most people will agree that whatever subjects are used 
to develop the mind of a child they must be such as shall cause 
that child to make sustained and constant efforts to use his or her 
brain. As far as it is possible to say what subjects have had most 
influence on the development of the brain, { believe it may be said 
without much fear of contradiction, that the more any subject 
compels concentrated brain effort the more will it tend to produce 
a clear thinking and active brain. Now, I maintain that history 
and geography do next to a in this direction, as ordinarily 
taught, and as they always would be taught in any hands other 
than those of a teac hing genius. I shall have something more to 
say later on the subject of the teacher, but at present it will be 
enough to say that I am not speaking of education as conducted by 
the genius but by the average man, and in the hands of this 
individual history and geography will probably continue to be 
taught, much as they have always been taught, and this method 
results solely in traini the memory, This is, of course, of 
value, but it could probably be done quite as well in other direc- 
tions by means of materials of far greater use as brain trainers. 
Then, again, French and German do little or nothing in this direc- 
tion. In translating these languages into English the idiom is 
so much alike that in the majority of cases any boy of average 
intelligence can read them with no brain effort whatever, by 
simply taking the trouble to turn up the words in a dictionary— 
there is absolutely no brain training in this. In French and 
German prose the case is slightly different ; some good might be 
done with this subject, but, as usually carried out, it consists 
simply ia looking up notes and in an effort of memory. 

Take now the case of the dead languages. The idiom is so dif- 
ferent from the English that no mere turning up of words will 
ery the language, and the brain has to be used to do it, at 
east to some extent ; whilst in writing Latin and Greek prose a 
considerable application is absolutely essential, as well as an effort 
of memory for the mechanical part. The English must be looked 
at in all its bearings, and, in fine, it is necessary to think. This is 
_ more the case in Latin verse. One often hears nonsense talked 
: ut trying to make a Latin poet out of an English gentleman. 
= one, as far as I have ever heard, ever tried the experiment. 
= one can write Latin verse without turning the English in 
thas’ possible way, and regarding it from every point of view, so 

at if nothing else is gained the scholar will have learnt to know 
Arges. ies what will probably be classical English thoroughly. 
a bys not the only result. To turn that English into Latin 

ich will scan, requires a great effort of memory, and, what is 
nore important, a very considerable effort of mind ; and, what is 
most important of all, this effort of mind is caused almost auto- 
peri | ; that is to say, it is to some extent independent of the 
tench, of the teacher, “This brings us to the consideration of the 
ee er in education, A man of the stamp of Roger Ascham or 
on essor Huxley would make an education out of scrubbing floors, 
ad unfortunately all teachers are not similarly gifted, and if an 
be — can be devised which will produce good results to some 
“tent in spite of bad teaching, the gain can hardly be over- 
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estimated. Such an educational system is now in use to a very 
great extent, 

The system in use in our public schools is the survival of the 
fittest, on which have been brought to bear during several hundred 
years some of the greatest brains the country has ever seen. 
Please understand I am not for one moment saying that the 
system is perfect, or even that it is anything like the best that 
can be devised ; all I do say, and say with emphasis, is, that this 
education produces good results, has placed this country at the 
top of the commercial world and at the centre of a great Empire, 
and, the a Press to the contrary notwithstanding, there are no 
indications that our prosperity is on the decline, though there 
may be ae that the prosperity of other nations is increasing. 

Such being the case, I do not think that we can too strongly 
insist that until we have ample proof that the change will be for 
the better, a system that has taken centuries to build up shall 
not be destroyed simply because there is a possibility, or even 
probability, of that system not being the best possible, 

It is a strange fact that the best English scholar in a school is 
usually found on the classical and not on the modernside. Ispent 
a year or so on the modern side of a public school, and I have no 
hesitation in saying that the education was no education at all. 
It was very much worse than it might have been, of course, but 
this is one of the reasons I have for objecting to the modern 
education—the classical system is fully developed, whilst the 
modern system is all to form, and when it is formed it is yet to be 
proved that it will produce as good results as the present. 

It will have been noticed that I have said nothing so far on the 
subject of mathematics as brain trainers. I have purposely left 
this subject until after the consideration of the teacher. I believe 
that mathematics are almost without exception the best brain 
trainers to be found for certain brains if properly taught. The 
last three words of the last sentence cover the crux of the whole 
matter. A great deal in mathematics depends on the teacher, 
more especially in the early stages of the training, and too often 
this ability in the teacher is not forthcoming. ‘The difference 
between a boy's understanding of how "Euclid should be 
learnt and learning it by heart is often the difference only 
of a few intelligent words from the master. The same remark 
applies to all branches of the subject from arithmetic 
upwards, I know a lady who passed through a high-class school 
and did well at it, who simply could not do a long division sum to 
save ber life, yet she is of quite average intelligence, and received 
two or three hours a week instruct‘on in arithmetic. It seems to 
me a little doubtfal if this time could have been spent at classics 
with such small result. Of course, the whole trouble would lie in 
the imperfection of explanation due to the inability of the teacher 
to apprehend the scholar’s point of view. All this only emphasises 
the necessity for good teaching, and this is the one weak spot of 
mathematics in education ; as compared with classics, it is not as 
automatic in the hands of an incompetent teacher. On the whole, 
therefore, I believe that better results would be obtained by an 
early classical education, changing to mathematical later on. It 
will be understood that I am speaking of the education of the 
man before he is seventeen or eighteen years of age, i.¢., the 
school education. 

By way of conclusion, I will briefly indicate the system of 
education which I should advocate for an engineer. As the feed- 
ing of the embryo bee is varied according as it is desired to pro- 
duce a queen or a worker, so the education of an engineer will be 
adapted to the production of a manager ora worker. I am not, 
of course, now speaking of the actual operative, but of the workers 
drawn from the class whose education continues to at least ninetzen 
or twenty years of age. 

In all cases I should advocate a classical education up to the 
age of seventeen, but with more mathematics introduced into it 
towards the end, reaching a total towards the end of the school 
course of perhaps ten hours a week. The man who was to 
receive the cheaper education would then go for a year or six 
months to a works, and from there for a period to a technical 
college. After that I believe the best results would be produced 
by a sort of apprenticeship. That is to say, the young man 
from the college. would be passed on for a certain period of 
years to a manufacturer or professional man on the under- 
standing that he was taught his business, the employer making 
what he could out of him in return for his five years’ work for 
either no pay or a low rate. Possibly five years is too long, 
but I hardly think so. 

If, on the other hand, the man is to receive a higher education, 
lasting till be is four or five-and-twenty, before going to the 
works—such sn education, that is, as few can afford—I would 
advocate remaining at school till the age of nineteen, with the 
same class of education as already advocated. After that, if it 
is absolutely decided that the man will become an engineer of 
one definite class, he should spend six months in a works, and 
from there he should go to the university, where his studies 
would be in either mathematics or modern science, and in 
either case would be of very little direct use in later life. The 
educational value of this course is, however, beyond price, the 
sole danger being that the man will be educated a bit above 
his job, or, to be more exact, will think himself above it. But this 
danger is not great, fora man who thinks himself above his job 
after baving his brain trained would never have done anything at 
it in any case. I firmly believe that no man ever yet made a 
great, or even a , oy engineer unless he loved his profession for 
itself, and if he does that no amount of education will change his 
sentiments, 

From the university our man would go to his profession as the 
highest class raw material, with his trade all still to learn, Of 
course, this is a very expensive method, but if the man is a good 
man he will be capable of the highest position in his trade or 
profession, and in any case the education is only such as would be 
given to the comparatively affluent. 

Even in the case of the cheaper education I would advocate 
the confining the attention at the technical college to one of 
the educational subjects. I do not believe that the amount of 
‘‘machine construction” which a man learns at the technical college 
is one jot of use to him in his profession. He will learn all that in 
the drawing-office much more thoroughly and far better. Mathe- 
matics, however, he will never learn unless he learns them at the 
college, and the more elementary mathematics will be of use 
to him in themselves, besides having a high educational value. 
But whatever is selected to be taught at the technical college 
it should be such that the teachers can know it thoroughly, 
For this reason it must not be engineering. As I have said, this 
can be far better taught in the works, and in no case can the pro- 
fessor learn to balance theory against pounds, shillings, and pence, 
as the professional engineer must do and does. There is always a 
very grave danger that the technically-educated engineer will 
work towards the production of fine engines, pretty diagrams, Xc., 
without regard to his employer’s pocket, and if he does he will 
soon be looking for a job. No; on the whole let the young engi- 
neer’s technical college course be something not quite intimately 
connected with his profession—chemistry, mathematics, even 
moral science. He may meet professors who know more of these 
subjects than anyone else on earth, and that in itself is an educa- 
tion ; in commercial engineering he can néver meet the best men 
in the lecture room. 

Be it understood that nothing of this has the smallest bit in the 
world to do with technical instruction for the workman. That is 
not education, and has nothing whatever to do with education, or 
brain training either. B. 








THE PROPULSION OF WARSHIPS. 


Str,—I regret to have to ask you for a small space to notice the 
misquotations of your correspondent “‘ W. J. H.,” in your issue of 
August 14th. The object of his letters appears to be to raise side 
issues, concerning the material of propellers, the effects of a rougb 





or smooth condition of their surfaces and the thickness of their 
blades, which have nothing at all to do with the points I raised 
in my letter published in THE ENGINEER of the 17th ult. 

I am not disposed to be drawn into any discussion on the very 
elementary matters which are no more open to dispute than the 
correctness of the multiplication table. Nor do I consider it useful 
in these days to discuss the Dwarf and Rattler experiments, which 
led to a valuable apportionment of length and area of the propeller 
to the power of the engines and to the resistance of the ship, as 
they existed in those distant times. There is one piece of rather 
ancient history to which I must call your readers’ attention. 
““W. J. H.” states (and I quote him correctly) :—‘‘ Further, that 
razeeing the diameter of any propeller has never improved it as a 

ropeller.” Compare this with the statement of the late Mr. 

ichard Sennett, when Engineer-in-Chief of the Navy. Speakin 
in May, 1882, at the Royal United Service Institution, he sai 
(and again I quote correctly) :—‘“ It is probable that propellers of 
smaller diameters, driven at higher speeds, may be used with 
advantage in many cases. This was clearly shown in the Iris, in 
which ship, by reducing the diameter of the screws from 18ft. 6}in. 
to l6ft. shi, the speed of the ship was increased from 16-577 knots 
to 18-573 kvots ; theindicated horse-power developed by the engines 
being practically the same in two trials.” If that is not ‘‘ improving 
a propeller as @ propeller,” I will leave your readers to judge. 
My quotation can be verified by reference to the Journal of the 
R.U.S.1. for 188 

“W, J. H.” says:—‘‘ Knowing many marine engine designers I 
can assure him that they would not be flattered by his dictum, and in 
— fancy pitches and fancy forms, many of these gentlemen 
would agree with me.” 

I have no intention to flatter or offend any man or class of men, 
but I express my convictions irrespective of any men, whatever 
positions they may hold, or however high their authority may be 
regarded by the world of scienceand engineering. If I had agreed 
with existing designers and the notions of the late Mr. Griffiths, 
there would have been no raison d’étre for my letter. On the con- 
trary, I agreed entirely with the views expressed in the article in 
THE ENGINEER of June 19tb, as they are in strict accordance with 
the experience I have had of propellers at sea, and with the results 
of my own investigations. 

With regard to propellers having to go astern, I have had some 
interesting practical experience with the very efficient performance 
of certain screws of “fancy forms” when going astern at sea, and 
having been in ships in collision and aground also, I did not need 
the information that propellers must be designed so as to be 
capable of going astern as well as ahead without breaking—nor, 
I presume, does any other reader of THE ENGINEER require such 
information. 

I have again to point out that ‘‘W. J. H.” ascribes statements 
to me which I have not made. In my letter published on the 7th 
inst., I did not say ‘that the Admiralty would be running 
counter to the Official Secrets Acts should they publieh 
dimensions of propellers giving increased speed to our war- 
ships,” as ‘‘ W. J. i. ” plainly insinuates that I did. Nor 
do I imagine that the Admiralty would run counter to the Official 
Secrets Acts by publishing such information, which cannot 
be kept secret any more than the number of funnels of our war- 
ships can be kept secret. At least one foreign Power makes no 
mystery of its engineering discoveries, which it publishes for the 
benefit of its own mercantile marine, and for the world at 
large. 

‘‘W. J. H.” again makes an incorrect statement in saying that 
I claimed “for the gun-metal propellers of fifty years ago the 
same virtues as manganese bronze, which have the strength but 
not the skin-friction of steel.”” What I did say was: ‘‘ The change 
to manganese bronze or steel isa natural development of such 
elementary simplicity that it is out of the region of the present 
discussion.” GEORGE QUICK, 

Chinthurst, Alleyn Park, 8.E., Fleet Engineer, retired. 

August 15th. 





TACHOGRAPHS FOR MOTOR CARS AND FOR LOCOMOTIVES. 


S1r,—A correspondent—page 171, August 14th—has suggested 
that tachometers would be a useful introduction upon motor cars, 
and that instrument makers might contrive such indicators. It 
would appear from this letter that speed registers are not 
common in England. On the contrary on the Continent, France 
excepted, there is scarcely a railway without tachographs on its 
locomotives, and even goods locomotives are so provided. For 
automobiles also the — difficulty would be to name all the 
instruments made especially for them. Out of the many on view 
at work in the engineering section of the Dresden Universal 
Exhibition a very neat speed indicator and recorder is that made 
by G. A. Glickner, of Dresden. The speed is indicated by a hand, 
and a pen traces in aniline ink the velocities attained, the whole 
contrivance being of that fine precision common to German 
instruments. 

For locomotives the best known tachographs are the Hausshalter 
and the Klose. To anyone used to this system of recording train 
speeds it appears very curious even to imagine that such an all- 
important matter as time checking on English, French, and 
American railways is left to rules-of-thumb methods, comparable 
almost to doing without time-tables. By habit drivers can tell the 
speed very approximately, and imaginary “‘ speed curves” can also 
be drawn up on paper from the given times occupied in a run, but 
these have no value as compared with automatic records which 
reveal everything connected with the movement of a train from 
start to finish—that is, the time spent in a state of rest, in shunt- 
ing, in slips, in slacks, and in stopping for stations. They point 
out whenever there is abnormal resistance, and serve to draw 
track inspectors’ attention to parts of the road where something 
has interfered with the usual speeds. Damp in tunnels, oil on the 
rails, &c., may be discovered through the intermediary of these 
indispensable instruments ; and in the future, when every locomo- 
tive in England, France, and America is so fitted, it will be 
marvelled in what loose sort of way train timing was done when 
left to individual guessing. K, 

resden. 





SMOKE PREVENTION. 


Sir,—A very interesting letter appears in your issue of last 
week, over the signature of Mr. W. H. Booth, pointing out the 
very important part which temperature plays with regard to 
securing that perfect combustion in the furnace which is the only 
economical method of getting rid of black smoke. 

I must, however, take exception to a deduction which may be 
made from Mr. Booth’s letter, that the ordinary ‘‘ water-cooled 
boundaries ” of the furnaces of self-contained boilers of the loco- 
motive and vertical types must necessarily chill the gases before 
complete combustion can take place. As a licencee of the Wilson 
Smokeless Process, Limited, giving special attention to self-con- 
tained boilers of the above types, I have found that, by theapplica- 
tion of the Wilson smokeless process in its complete form, the 
ignition of the gases in the centre of the furnace is effected 
instantly on the introduction of the fine spray of the nitrate of 
soda solution, while the limited quantity of air needed to complete 
the combustion of the gases is so arranged that its several streams 
have a tendency to deflect the gases towards the centre of the 
furnace, and so prevent their coming in contact with, or being 
cooled by, the walls of the furnace, until complete combustion has 
taken place. J. S. WaRBURTON, 

334, High-street, Lincoln, August 25:b. 
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LOCOMOTIVE FIRE GRATES. 


Str,—An adjustable grate, as suggested by Mr. Charles S. Lake 
in your issue of the 21st inst., would, in my opinion, only be of 
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service were a variable quality of coal used durivg the run. A 
maximum opening should not be wasteful if combustion were slow. 
It is the quantity of air, therefore, that is allowed to pass through 
the fire that is the cause of the waste. This quantity, however, 
can be regulated by the use of the ashpan dampers. e induced 
draught caused by the exhaust steam passing up the chimney is so 
great tbat drivers find it practicable to run with the front damper 
closed, and the back one only partially open. The entire closing 
of the dampers should—if they are a g fit—be able to exclude 
the air sufficiently to prevent waste even when the blast is sharp. 
It is most surprising that the intensity of the blast is not con- 
siderably reduced by allowing most of the exhaust steam to pass 
into the tender to heat the feed-water, especially as it is practicable 
to force highly heated water into the boiler. The saving from 
heating the feed-water up to boiling point would be very great 
The present waste of heat up the chimney of a locomotive is now 
so enormous that itis difficult to guess what the saving might 
be. From the various experiments | have carried out I feel con- 
vinced that a substantial saving in fuel can be effected, not only in 
locomotives, but in all boilers where forced draught is in use. It 
sbould, moreover, be practicable to reduce the number of boilers 
required where a battery of them are in use. JOHN RIEKIE, 
Argaith, Dumbreck, August 24th. 


LORD ROSEBERY'S SCHEME. 


Sinx,—Professor Smith attaches a totally exaggerated import- 
ance toa name. He made certain statements about Germans for 
the benefit of those who read THE ENGINEER, not for the benefit 
of any particular individual. As a matter of course, these readers 
are wholly anonymous to him. That did not in any way prevent 
him from writing. 

One of these anonymous readers challenges the accuracy of 
Professor Smith’s statement—the very remarkable statement 
that Germans have done much more to develop inventions of all 
kinds, and British inventions in particular, than we, living under 
the British flag, have done. 

Professor Smith, instead of supplying information which would 
at the present moment be of great value, quietly says in effect 
that as the individual signing himself ‘‘ N.” will not give his fuli 
name he will not supply any proof of the accuracy of the con- 
tested passage. He adds that, as I understand him, the informa- 
tion I ask for has already been published in THE ENGINEER. Is it 
too much to ask Professor Smith to refer me to even one example 
of this publication ? 

To remove ali poem of excuse I sign my name, but what 
special condition of scientific controversy this satisfies I am wholly 
unable to say. I may be permitted to point out that although | 
used an initial for publication the Editor of THE ENGINEER was in 

ion of my name, A. B. C, Norris. 

August 24th. 





TRIAL DATA OF H.M.S. DONEGAL. 

Str,—In Tae ENGINEER of July 24th, 1903, is published certain 
particulars of the above-mentioned vessel’s trial data. These are 
illustrative of important matters which had a long and varicd 
exposition, in letters of mine, pub‘ished in your journal. I quote 
the figures there given :— 

H.M.S. Donegal. 
Screw revs. N, 
per minute. 
- 888 . 
22-3 =. 186-4 16,333 
23-737 .. 146-8 22,154 

I beg to point out the figures for revolutions and gross power, 
at 22-3 n. miles, are inconsistent to the others, and ougbt to be 
137-3 and 17,515 respectively, and not 136-4 and 16,333 as there 
given. 

At the various speeds the powers by three definite yet different 
relations are exactly alike, and as follows :— 

(1) B=bv107" 
qgsepiyve’-) . ,, 
(IIL) BE = ¢N104- ™V 
In Donegal— 
Log. b = 1-7807. 
Log. D® = 2-3949. 
Log-c = -9703. 
Tested as follows :— 


Ind. power E, 
horses. 
4,674 


Speeds V, 
n. miles. 
14-75 


giving log. E = log.) V+aV. 
= log. pi v + a(V-X). 
= log ¢N+(a- 2) V. 


.. log. a = - 2-7178 
a as before 
.. log. (a-n) = - 2-7068 


H.M.S. Donegal. 
Test (1.)}— 


Speeds, 
Log. a 
Log. V 


Sum, 


-. 23-737 
- —2-7178 
1-3754 


— -0932 


22-3 
- —2-7178 
1-3483 


14-75 
-2-7178 
1-1688 





log. a V 

aV 

log. 6 
log. V = 


log. E - 
E 


Add, 
And, 


Sum, 








Test (II.)— 


Speeds, 
Subtract, 


(V - X) 


Log. (VY - 
Log. « 


Sum, leg. « (V- X) 
a(V-X) = 


14-75 
12-717 12-717 
2-033 9-583 
ee -9815 
- —2-7178 
- —1-6993 .. 
<EOEE os” cs 5004 
log. V = 1-1688 .. .. 1-8488 
log. D' = 2-8947 2-3947 
log. E = 38-6697 .. 4-2434 
Exactly the same as by (I.) 





X) -3081 
= -2-7178 


=-1-0259 .. 


Add, 
And, 


Sum, 


Test (ILL.)— 
Log. (a - n) 
Log. V 


log (a-”) V 
(a-a)V 
log. N = 
log. ¢ 
log. E = 3-6697 4.2484 
Also, exactly the same as by (L.) 


Referring to my letter in the issue of 22nd May, page 526, I 
have there made a statement, the Donegal’s sister vessels, Kent 
and Essex, ought to bave shown a speed of 23-709 n. miles with 
the power 22,020 horses. Now, by the foregoing at 23-709 speed 
the Donegal would require 22,060 indicated horse-power. At 
23-737 the observed power was 22,154 horses. A. slight discre- 
paney, explained by the fact that at high speeds a ship’s displace- 
ment is necessarily greater than when at rest. In Morgan and 
Creuze’s papers, vol. i., published seventy-seven years ago, we 
read :—‘*‘ When vessels are at anchor in a strong tideway, or at 
sea under a press of sail, they sink several inches deeper in the 
water than when at anchor in still water. . . . M. Romme 
observed that a frigate, which was lashed to a sheer hulk in the river 
Charente, sunk 2in. more when the velocity of the stream was 
great than when the motion of the stream was only just sensible.” 


Sum, 


Ada, 
And, 9703 


Sum, 








Steam-propelled vessels at varying speeds are always in a current 
of varying , Viz., the Poncelet current, or sternward flow of 
the water displaced in the vessel’s movement in advance. The 
section of this current is nearly proportional to the three-fifth 
power of the displacement, and the volume during the time of 


s 

developing the power E, proportionateto D®° V, Hence, eh is 
DV 
the mean power expended on a unit volume of this current, For 
simplicity, we may assume the displacement constant, whereas it 
increases with the speed, a source of discrepancies not noted under 
the far grosser error of ‘the*dominant theory of the law of the 
resistance. 

It has thus been shown for H.M.S. Donegal we have log. E 
= log. 53-79 V 4- -05222 V. as the relation of power and speed. 
A further excellent illustration will be found on a comparison of 
the trial data of the vessels Hyacinth and Mioerva, published in 
the issue of July 31st, 1905, page 124. Take the last four trials 
there given for each vessel, after a very slight correction of speeds, 
for insufficiencies of observation and calculation— 

For H.M.S. Hyacinth—Log. E = log. 31-77 V + -0625 V 

Log. 31-77 = 1-5020. Log. -0625 = — 2-7960 
And H.M.S. Minerva—Log. E = log. 16-91 V + -07653 V 

Log. 16-91 = 1-2281. Log. -07658 = - 2-8838 


H.M.S. Hyacinth, 


Observed speeds V, 
n. miles, 
16-106 
17-55 
18-16 
19-67 
H.M.S. Minerva. 
Observed speeds. 
ee 


True speeds. 
16-104 
17-58 
18-08 
19-67 


Powers E, 
LH.P. 
5,200 
7,014 
7,756 


10,613 


Powers E. 
4567 .. j 

7030 

7096 

8319 


True speeds. 
os ae 
17-86 
17-90 
18-59 
18-08 


2.7960 
1-2572 


True speeds, V 


Log. a 
Lg. V 


Log. a V 


19-67 
~ 2- 79060 
- 2938 
-0898 
- 2300 
- 2988 
- 5020 
4.0258 
10,618 


+0532 
1-1804 
1-2572 
1-5020 


3-8896 
7756 


av us . 
log. V -2070 .. ~1- ee 
And, log. 31-77 -- 11-5020 
log. E -» 38-8460 
E = os 7014 
Exactly the same as data. 
17-86 17-90 18-59 
. —2-8838 .. -—2-8888 .. -2-8888 = 
1-2519 .. 1-2529 1-2693 
+1367 -1531 = 
-3700 1-4228 aV 
+2529 1-2693 = log. V 
2281 1-2281 log. 16-91 
38-8470 83-8510 83-9202 
ee 7096 =. 8321 
Practically the same as data. 


Add, 
Sum, 


16-03 true speeds 
“— 2.8889 
1-2049 
2 
1.2265 
1-2049 
1-228L 


83-6595 
4566 


log. a 
log. V 
- 1357 log. a V 
1-3670 
1-2519 
1-2281 





: log. E 
E 


For another good example of formula II., refer to data of 
H.M.S. Berwick, THE ENGINEER, June 12th, 1903, page 595, a 
vessel in which log. E = log. D’ V + a(V — X). The displace- 
ment 8414 tons. Whence, log. D’ = 2-350, a = -05525, log. « 
= — 2-7424, X = 12-26, 

os. kane SoS 


V-X= 


23-613 
12-26 
2-59 +353 

-0551 
2-7424 


4133 


= -2-7424 


Leg (V - X) = 
Lo 


ga 
Log. a(V - X) 


a(¥-X) = 
log. V = 


7975 


= -1-1557 





6274 
-3732 
2-8550 


-1431 
1-1717 
2-3550 


Add, 
And, 


Sum, or 


log. p! = 


log. E = 8-6698 .. .. , ee ee §=©—4°8556 
E= 4676 y 22,680 


4076 ee . 
{The same. Q.E.D. 
ROBERT MANSEL, 


By data, E = 


Penge, London, S.E., August 8th. 


MACHINE DRAWING AND DESIGN CLASSES. 


Sir,—The results of the examinations of these classes—Science 
and Art Department—hbave often been a mystery to me, and no 
doubt disappointing and discouraging to numerous students. 
Frequently the best students come out second class, whilst less 
capable men come out first class, much to the surprise and disgust 
of the teachers, who, from the actual intercourse and knowledge 
as to their capabilities, should be able to arrive at a fairly good 
judgment of their drawing, and their acquaintance with the 
strength of materials, details of machinery, &c. I look upon the 
conducting of these evening classes and the general results of the 
instruction obtained there as a matter of almost national import- 
ance, certainly of great importance as affecting engineering indus- 
tries. A great deal has n said, and much more written, in 
engineering papers respecting the education and training requisite 
for the accomplishment of a works managing engineer, but little 
regarding the essential training of the British workman engineer. 
This I consider a matter of vital importance if the results of the 
workshop are to be thoroughly good and efficient, a matter that 
ought to be placed on a more practical basis, to be discussed by 
competent and practical engineers, with a view to ascertain the 
desirability as to whether a student at these classes should be 
instructed in a general course of engineering, preparing him for 
the examination—as the only desirable end in view—as at present 
conducted, or should he be taught individually on specialised lines 
to ensure the instruction being of practical value to the student in 
his daily duties, regardless of an examination, except such as may 
take place during the course by a competent inspector personally. 
I trust some of your readers may feel sufficiently interested in this 
question to communicate their views on the subject. 

X. Y. ENGINEER, 








THE ASSOCIATION OF MANAGERS OF SEWAGE DisposaL WorkKs.— 
A —— of the Association of Managers of Sewage Disposal 
Works wil) be held in Leeds on prose Ble aos 5th, 1903, 
when a visit and inspection of the city of ds sewage works will 
take place, by permission of Colonel Harding, J.P., D.L, All 
sewage works and farm managers are invited to attend, and 
members and associates have the privilege to invite two visitors, 
and are requested by the Council to invite their respective chair- 
men of committee, or other gentlemen to whom they think the 
Association and its objects may be beneficially introduced. It is 
particularly requested that members intending to be present will 
notify the secretary not later than the 29th inst., and send in the 
names of friends they will bring. 


—_—_—_—_—., 
eS 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


In the engineering trades a fair amount of work is in 
the wots of the quarter seems likely to be charactors nt 
steady employment. Specifications have been given out ine ’ 
nection with contracts previously booked, and engineers = 
arranging on ‘Change to-day—Thursday—in Birmingham ri 
further supplies of material, found no difficulty in securing ca 
mises of early delivery, Quotations remain the same as last Aes 
marked bars being £8 10s ; Bessemer billets, £4 15s.; Lincoln pig.’ 
52s. Gd,; and Staffordshire all-mines, 60s. to 67s. 6d.” ‘The dewey 
for foundry pig iron is improving. There is a good deal of an 
laint among engineers at the low prices which have been quoted 
or recent contracts for certain descriptions of engineering work 
and it is said that the figures at which the work has been taken 
leave hardly any margin of profit. Supplies of steel in this dis. 
trict ave shortly to be increased, for Messrs. Tupper and (‘o a 
Bilston and West Bromwich, are putting down two modern mills 
for rolling steel hoops and strips of all sizes required by the dis 
trict trade. The first mill is nearly complete, and is to be set ke 
work early in September. 

The various Midland branches of the National Federation of 
Blast Furnacemen have held a meeting at Dudley, with a view ty 
starting a movement in favour of the abolition of the present 
twelve hours system of work and its substitution by the eight 
hours system. South Staffordshire is almost the only place in the 
kingdom where the two-sbift system is in operation, the three- 
shift method having been adopted in the North and elsewhere 
Most of the men work sixteen hours one Sunday out of three 
and have the next two Sundays to themselves, The blast 
furnace owners do not regard the movement with favour 
Some of them state, indeed, that if it was only an alteration in the 
working which was desired, the men might have bad that long ago; 
but what they are agitating for—these employers declare—is more 
money for less work, and in the present state of the trade such a 
request, pig iron producers contend, cannot te granted. The 
matter has not yet, however, been discussed officially and 
col'estively. Some corrcspondence in the local papers with 
reference to the purchase of German tramway rails for use in 
Birmingham has brought out the astonishing statement that 
Germany has been quoting 10s. less per ton for tramway rails 
delivered Birmingham than any English makers. This is doubtless 
largely due to preferential railway and steamship rates, and it 
forms a sad commentary upon the manner in which British steel 
railmakers are at jonas handicapped in carrying on even their 
own home trade, let alone any foreign trade. I notice that the 
Light Railway Commissioners have submitted to the Board of 
Trade for contirmation an order made by them for the construction 
of light railways in the urban districts of Quarry Bank, Brierley 
Hill, and Rowley Regis. It is to be hoped that continental makers 
will not carry off the orders for the necessary light rails when these 
lines come to be constructed. 

A prosperous year, with better results than had been expected, 
is the ition which the chairman of Guest, Keen, and Nettle- 
folds (Mr. Arthur Keen) was able to put before the shareholders at 
their annual meeting at Birmingham this week. He haracterised 
the condition of trade during the past twelve months as fairly 
satisfactory, with an average volume of orders, but at lower prices 
than had prevailed during the year previous, He referred with 
satisfaction to the agreement which had been arrived at in the 
South Wales coal trade, which was operative for three years, and 
which referred all matters in dispute to a conciliatory board. 

Messrs. Beesley, Son, and Nichols, engineers, have prepared 
plans for dealing with the sewage of the city of Worcester by 
means of septic tanks, 

New gas-producing plant is needed by the Urban District 
Council of Redditch to enable that body to use bituminous coal, at 
7s. 6d. per ton, for gas production, instead of anthracite at 17s. 9d, 
There are over 266 miles of ‘‘ highways” in the city of Birming- 
ham, of which 219 miles are macadam, 27 miles granite, 12 miles 
wood, 3 miles wood and macadam, and 34 miles granite and 
macadam, 

The Frankley reservoir, which is now completed, has a water 
area of about 25 acres, a depth of 30ft., and a storage capacity of 
200,000,000 gallons. Eight sluice-gates near the dam enable the 
two halves to be used together or separately. The reservoir is to 
a large extent the adaptation of a natural hollow in the sides of 
Frankley Beeches Hill. The wallson the curved side are supported 
by the existing soil, but on the opposite side—to the east—a 
straight wall of masonry has been built, supported by an artificial 
embankment about 37ft. in height, and extending in length for 
more than a quarter of a mile. 

I regret to have to announce the death on Tuesday afternoon 
of Mr. Joseph Barrows, proprietor of the well-known Blocmfield 
Ironworks, ‘Tipton, who succumbed somewhat unexpectedly to an 
attack of congestion of the lungs. He was a magistrate for the 
county of Stafford, and for many years eat for the Wednesbury 
Petty Sessional Division. He was fora number of years a captain 
in the Tipton Rifle Volunteers. He had retired from practical 
participation in business for a long time, leaving the management 
of the business to his eldest son, Mr. Clement H. Barrows, J.P. 
The Bloomfield Jronworks were founded in 1826, and at one time 
there were 100 puddling furnaces at work, and the output of B.B.H. 
iron running up to 1000 tons per week, there being a great demand 
for it both at home and abroad, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Little or no change can be reported in the situation 
as regards either the engineering or the iron trades of Lancashire. 
Reports which come to hand from representatives of engineering 
firms vary, establishments in some cases being rather better off for 
work, whilst others complain rather of slackening orders, Taking 
the engineering industries all through, the position, outside one or 
two special sections, remains unsatisfactory, and there is still little 
in the outlook to indicate any early improvement. In the iron 
trade, so far as both raw and Rnishod material are concerned, the 
market also remains anything but satisfactory. At the current 
quoted rates for pig iron business is extremely difficult, with, in 
some instances, a slight easing down in price, but no general 
quotable reduction, and much the same remark applies to finished 
iron. In somedeseriptionsof structural steel considerable buying has 
been going on, and there is a slight hardening in prices, but any 
transactions put through are still at very low figures, 

Although there was a rather better attendance at the Manchester 
Iron Change meeting on Tuesday, a3 compared with last week, 
business did not show any corresponding expansion, Sellers of pig 
iron reported that transactions were restricted in most cases to 
extremely small quantities, and only in very exceptional instanc:s 
were there inquiries which indicated a disposition on the part of 
consumers to buy at all forward. For local and district brands 
makers’ prices remain without quotable change. In No, 3 foundry 
Lancashire, small orders have been put through at about 52s. to 
53s. 6d. net delivered Manchester. Lincolnshire makers held one 
of their usual meetings on Friday to consider prices, but the list 
basis rates were allowed to remain unaltered on the basis of 50s. 64. 
for No. 3 foundry delivered Manchester. In fact, Lincolnshire 
makers have really little or no iron at present to offer on the 
market, the present output in most cases being already fully sod, 
and there is Secldedly less underquoting on the part of merchants, 
who have recently been offering at 3d. to 6d. below the makers 





prices, Derbyshire iron remains about as last quoted, and 
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according to brand averages from 58s. 6d. to 54s., and 54s, 6d. up 
to 55s, net, delivered Manchester. ‘ Forge qualities are also with- 
out quotable alteration, and delivered Warrington remain about 
49s, Yd. to 50s. Derbyshire, and 50s, 2d, Lancashire and Lincoln- 
shire, but there is not very much La tg going on just now to 
really test prices. For Middlesbrough iron makers’ quotations 
have been firmly held to at late rates, but there are low seilers in 
the open market, and this gives a weak, irregular tone to prices, 
which range from about 54s. 10d. to 55s, 4d. and 55s. 7d. net, 
delivered Manchester. Scotch iron is rather easier, sellers in some 
cases quoting about 3d. per ton under last week's prices, Delivered 
Manchester docks, Eglinton could be bought at about 57s. to 
57s, 3d. and 57s. 6d. ; Glengarncck 58s, 3d. to 58s. 6d. ; and Gart- 
sherrie about 60s, 6d. net. Only an indifferent sort of business is 
reported in hematites, with no quotable change in prices. No, 3 
foundry, delivered Manchester, ranging from about 66s. and 
66s. 6d. to 67s. 6d. net. 

In finished iron only the slowest sort of business continues the 

eneral report, with forges in many cases still not working more 
than three to four days per week. The Lancashire bar iron and 
hoop iron manufacturers’ associations held their fortnightly meeting 
in Manchester on Tuesday, but no change was made in prices, 
makers, as J intimated last week, being of opinion that reductions 
on the list basis rates would fail, at present at least, to bring 
forward any appreciably increased buying, whilst prices are already 
so low that they leave no margin for concessions on current rates. 
Makers outside the Association are, however, not holding quite so 
stiffly to their prices, and where buyers might have anything like 
good favourable specifications to place out, there would be a 
disposition to meet them with some concession to secure business, 
There are also bars from outside districts coming in at quite 23, 6d. 
to 5s. under the maximum list basis rates of the associated Lan- 
cashire makers. Delivered Manchester the general quotations for 
Lancashire bars remain about £6 7s. and £6 8s. up to £6 10s.; 
North Staffordshire, £6 10s, to £6 15s.; sheets, £8 to £8 2s, 6d.; 
and hoops, £7 23, 6d. random to £7 7s. 6d. special cut lengths 
delivered Manchester, and 2s, 6d. less for shipment. 

In some sections of the steel trade a rather better tone if any- 
thing is noticeable. German billets are not competing quite so 
keenly as of late, quotations having got up to about £4 8s, 9d. to 
£4 9s, 6d,, with local quotations firm at £4 13s. 6d. as the mini- 
mum, delivered Warrington district, up to £4 15s, Manchester 
bars remain much as last quoted, ranging from £6 5s. to £6 7s. 6d. 
and £6 10s. In structural steel there has been a fair amount of 
business doing of late, with a slight advance upon recent low 
cut rates, and angle iron could scarcely be bought under £5 12s 6d. 
to £5 15s. In plates, prices both for tank and boiler making 
qualities, continue irregular ; common plates range from £6 2s. 6d. 
up to £6 5s. and £6 7s. 6d., delivered Manchester district. In 
stee] boiler plates, although the Association basis remains at £7 
2s, 6d., this to some extent is little more than a nominal figure, 
as there is practically little or no business being done at it, and 
special arrangements are made for allowing Association makers to 
sell certain specified quantities at under the list basis, and consider- 
able sales have been made at £6 15s., with outside makers sellers 
in some instances at £6 12:, 6d. for boiler specifications, delivered 
in this district. 

The proposals for the standardisation of various constructive 
parts of Lancashire boilers, and the methods of practice in connec- 
tion with this important branch of industry, prepared by a com- 
mittee of the Manchester District —s Trades Fmployers’ 
Association, of which I some time k gave a summary, have 
been advanced a stage towards a final settlement. A list of the 
committee’s proposals has been submitted to the various boiler 
insurance companies for consideration, and the replies, with such 
recommendations or amendments as the associations have thought 
desirable, have been sent in. These have been under the con- 
sideration of the Engineeriog Trades Committee, and a joint 
meeting of representatives of the two associations may possibly be 
called at an early date, so that any questions between them ma 
be considered and settled to their mutual satisfaction, after which 
the proposals will, no doubt, be adopted by the trade as a standard 
basis in the future for boilermaking construction and tests, and 
various matters of general practice. 

In my last week’s notes I summarised the opinions by some of the 
leading representatives of the iron and allied branches of industry 
in the Warrington district with reference to the tariff reform 
question, and further correspondence which has followed affords 
additional evidence of a general feeling in the above district in 
favour of some amendment of our present free trade policy. Mr. 
Edwin Woods, the managing director of the Longford Wire 
Company, Limited, Warrington, expresses the opinion that in 
the event of our Colonies adopting a preferential tariff in favour 
of the Mother Country, there could be no doubt there would 
be a very large increase in the demand for wire from this 
country. As a result of underselling by foreign competitors, 
English manufacturers had lost their largest market — the 
Australasian — and to a gradually increasing extent they 
were losing the Indian and South African trades. This 
was not owing to any inferiority in the articles supplied by 
English manufacturers, but solely to the protection and State- 
aid which their competitors enjoyed. The wire trade in this 
country had struggled on in face of this unfair competition, and 
it was creditable that it survived it all. If, however, a preferential 
tariff should be adopted by our Colonies discriminating in favour 
of the Mother Country, there is no doubt we should regain 
a large portion of the trade that now went to our competitors, and 
that Warrington would send out an immensely larger quantity of 
wire than it had ever yet done. 

There are just now so many adverse conditions surrounding the 
coal trade—the season of the year, the extensive holiday stop- 
pages which bring to a close the usual succession of ‘‘ wakes” in 
the mining and manufacturing districts, the depression in the 
cotton trade, and the indifferent position of other coal-using 
industries—that no appreciable improvement can at present be 
looked for. Indications of some slight move in house-fire coals are 
perhaps here and there noticeable, but as yet the increase of orders 
is not sufficient to have any really perceptible effect upon the 
market, and notwithstanding the very large restriction of the out- 
put, the production is still in excess of requirements, and stocks 
continue to accumulate at collieries. Prices, however, are being 
firmly held to, as Lancashire collieries have practically no surplus 
of any moment that they are compelled to push upon the market. 

The curtailed requirements for iron-making, steam, and general 
Manufacturing purposes causes the lower qualities of round coal 
also to hang upon the market, although perhaps not to the same 
extent as the better descriptions. The restriction of output is, 
however, for the most part keeping prices steady, and on inland 
sales steam and forge coals are not quoted, according to brand, 
under 8s, up to 8s, 6d. and 8s, 9d. at the pit. The mill stoppages 
in some instances bring about temporary accumulations of engine 
fuel at collieries, but, generally, the present small production of 
slack is —- away fairly pe | and collieries have no difficulty in 
maintaining their prices at about 4s, up to 4s. 6d. and 4s. 9d. 
common sorts, 5s, da. to 5s, 9d. medium, and 6s. 3d. to 63, 9d. for 
the best qualities of slack at the pit mouth. 

In the shipping trade there has been rather more doing owing 
to a large number of vessels having come into port for cargoes 
during the past week, and prices have not been cut quite go low as 
of late, the minimum for steam and forge coals being about 9s., 
With 9s, 6d. to 93. 9d. representing general quotations for delivery 
at the ports on the Mersey. 

. Barrow.—The hematite pig iron trade is fairly steady, but there 
1s not as much life in the foreign and colonial demand as there is 
on home account. Orders are very freely held by most makers, 
but there are a few instances in which makers have been accu- 
mulating large stocks of iron, This is not the case, however, with 
makers who own steel works, and who consequently use a large 
proportion of the metal they produce. One furnace has been put 
out of blast this week at the Derwent Ironworks, This leaves 33 





in blast, one being on spiegeleisen, and one on charcoal iron, com- 

pond with 37 in blast in the corresponding week of last year. 

*rices show no variation. Mixed Bessemer numbers are at 583. 

"i E> f.o.b, Warrant iron sellers are at 56s. 3d. net cash, buyers 
. less, 

There is a fairly strong business doing in hematite ore, and 
native sorts of good quality command a large sale at an average 
price of 12s, per ton net at mines. Spanish ores are still at 153. 6d. 
net at West Coast ports, and are being largely imported. 

The steel trade shows much steadiness, especially in the heavy 
departments, Heavy steel rai's are in good demand at £5 10s. 
per ton. There is not much doing in rails or in heavy sections, but 
the plate raills are busily employed night and day, although it is 
not certain that they will be kept busy during the winter, as the 
demand for shipbuilding material is only small, and there are not 
indications that it will improve to a very great extent. Steel ship 
plates are at £5 15s, per ton. Other classes of steel are in fair, but 
not brisk, request. 

Shipbuilders are short of work, and have lately discharged 
several of their hands, At Barrow on Tuesday the first-class 
battleship Dominion, of the King Edward VII. class, was launched 
by the Princess Louise. The overhaul of the first-class cruiser 
Niube bas been ogg jo and she is nearly ready for sea. The 
Chilian battleship Libertad will be ready for delivery to her 
owners in a couple of months, Messrs, Vickers are busy with the 
construction of nine additional submarines for his Majesty’s 
Navy. Tenders have been sent in for one of the three first-class 
cruisers which are about to be ordered by the Admiralty from 
private builders, 

During last week the shipments were very low. The exports of 
iron only represented 3385 tons, and steel 5180 tons, a decline in 
iron of 5226 tons, and in steel a decline of 8484 tons, This year the 
shipments of iron have totalled up to 246,606 tons, and steel to 
355,955 tons, This represents a decrease in iron shipments of 
27,836 tons, and in steel an increase of 1242 tons. 

Coal and coke remain quiet, with steam coal at 14s. and blast 
furnace coke at 19s, per ton delivered. 

Shipping is quieter all round. 








THE SHEFFIELD DISTRICT. 


(From our own Oorrespondent.) 

THERE is not much complaint in the South Yorkshire district 
with regard tocoal. With the eighth month of the year nearing its 
close, the business done cannot be looked upon as other than fairly 
satisfactory. A market is being found for all that is being brought 
to bank, and there is even talk of prices getting firmer in house 
coal, The demand is more for the better sorts, a sure indication 
that merchants are beginning to lay in supplies to meet the require- 
ments of their customers for winter stocking. Heavy weights, 
considering the season of the year, are leaving South Yorksbire 
and Derbyshire for the Metropolis, as well as the Eastern Counties. 
The distant trade, indeed, for this class of fuel is more than equal 
to that in the local centres of consumption. Best Silkstones are 
now making from 12s. to 13s, per ton. For Barnsley house, in 
which the largest business is done locally, prices are 10s, and 10s. 
6d, per ton ; secondary grades and nuts fetching from 9s. 6d. per 

D. 


The briskness already reported in steam coal is fully maintained, 
the contract rate of 93. per ton being exceeded by 3d. to 9d. per ton 
in the open market. Some reports have recently appeared as to 
the British, Russian, and Turkish Governments having placed 
important orders for steam coal, but these are not likely to affect 
the Yorkshire district, as the Admiralty authorities prefer the 
Welsh fuel, the nearest approach to smokeless coal, for naval 
purposes, Should other supplies be required they are more likely 
to be had from the northern coalfields. The export business 
is more than maintained, and this, coupled with a good inland 
demand, keeps steam coal very firm. 

Gas coal contracts have been very slow in being placed this 
season, but they may now be said to be practically closed. The 
latest we have heard of is that of the Sheffield Gas Company. 
Generally, the new contracts have been placed at a decrease of 4d. 
to 6d. per ton upon those which expired on June 30th. Very 
heavy deliveries are being made to railway companies to meet the 
holiday and other requirements, 

In the better classes of coke the reports given at the beginning 
of the month are quite sustained, best ordinary readily fetching 
12s, 6d. and 13s. per ton, washed coke making 1s. per ton more. 
There is a very steady demand for small coal and dock up to 5s, 
and 63. per ton. This week has been a very short one in the 
Barnsley district, owing to the holding of the annual feast. The 
miner regards this holiday as an institution that must not be 
touched, and during the week many special excursions were 
arranged to the seaside. 

There is nothing satisfactory to report in the heavy trades, or in 
the iron and steel industries generally. The old orders from the 
Admiralty are practically completed, and so far nothing has been 
heard of the work being placed under the new naval programme. 
The only work that is doing at present is in the finishing depart- 
ments. Heavy forgings, which have not been very freely ordered 
during the year, are similarly affected, and the plant and 
machinery will soon be idle unless other orders be received ere 
long. 

The recent spurt in the wagon and carriage building trade 
seems to have died out. A short time ago considerable orders 
were booked for tires, axles, springs, buffers, and other specialities 
in railway work. These orders, however, are now fairly well 
finished, and further contracts are not forthcoming. The heavy 
contracts placed some time ago by the Great Central Railway 
Company for locomotives has favourably affected Sheffield manu- 
facturers, who supply a good deal of the material, but much more 
work could be done in many of the establishments. One or two of 
our steel manufacturers are well employed, and here sanguine 
hopes are entertained of good business before the year is out. 
An important speciality in Sheffield now is tramway work, for 
which heavy orders have been booked for various corporations. 

In the lighter trades a fair demand is said to exist for files, but 
prices are very low, leaving room for little or no profit. Competi- 
tion is stated to be keener than at any time in the memory of 
manufacturers, and the rivalry covers both the home and foreign 
markets. The motor car business has helped the file industry 
considerably, and the rapid development of electrical work is 
another favourable factor. 

In cutlery this is usually a quiet season, and trade is exception- 
ally languid at present. Manufacturers, however, expect a move- 
ment in September, both at home and abroad. Much better 
business is being done with South Africa and Australia, A similar 
statement applies to silver and electro plate, in which orders 
continue to be most unequally divided. The smaller establishments 
are worse off than they have been for a long time, and complaints 
are freely heard, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

It must be acknowledged that though the pig iron trade in this 
district is better than it was last week, it is still quiet, and the 
finished iron and steel industries in nearly all branches are much 
depressed and with small prospect of early improvement. Manu- 
facturers of iron and pre yr nee largely upon the shipbuilding 
industry for work, but at present they can give out com- 
snr oped few orders, seeing that there are so many building 

rths empty. There is more slackness in shipbuilding than has 
been known for well on for twenty years, and offers to construct 
vessels at very low rates—under per ton—fail to tempt ship- 





owners. As a matter of fact, they cannot find profitable employ 
ment for many of the vessels they have running, and a 
number of owners are losing heavily. Investors in shipping now 
get so poor a return, and in many cases no return at all, for their 
capital, that they are not aos to embark mora in putting 
further steamers on to an already glutted market. The number of 
orders for new vessels falls considerably short of the number coth- 

leted, and work is getting steadily less plentiful at the yards. 
ae. William Doxford and Sons, Sunderland, have lately got 
an order from a Cardiff firm for two turret deck and 
also one for Messrs. Cairns, Young, and Noble, of Newcastle-on- 
Tyne, while Messrs. Swan, Hunter, and Wigham Richardson, 
Wallsend, will construct two fruit-carrying steamers for Messrs. 
Elders and Tyffes, of London. A few of the vessels which have 
long been laid up in this district have been set to work again, but 
the number of idle vessels has not been diminished, for others have 
+een added to the list of the unemployed. 

The demand for steam turbine machinery is poreopes, steadily, 
and the Wallsend Works of the Parsons Company are kept fully 
going in supplying the machinery. A number are being built for 
the cross-Channel passenger steamers, those already at work in that 
service having given general satisfaction. The Parsons pring ar | 
will construct the turbine machinery for a steamer to be be built 
by Messrs, William Denny and Brothers, of Dumbarton, for the 

nion Steamship Company of New Zealand, and to run between 
Melbourne and Launceston, Tasmania. 

The Cleveland pig iron makers look hopefully to the autumn, and 
expect to have a brisk time ; certainly, as far as experience in the 

t goes, the next two months will be a busier period than the 
ast two have been. So far, the continental consumers have bought 
comparatively little iron from this district for autumn delivery, and 
next month orders should be given out pretty freely. It is not 
believed now that prices will be reduced until after the autumn 
season is over, at any rate. Cleveland makers are in a good posi- 
ticn, and are delivering all the iron they are producing. The 
holidays on Teesside last week, though they reduced the 
local consumption of pig iron, have not detrimentally affected 
the market, and makers have been fully able to keep up 
their prices. The local cessation of consumption was rather advan- 

eous than otherwise for ironmasters, as it enabled them to 
get abreast of their contracts. They have not accumulated an 
stock, and very little has been added to the stock in Connal’s 
warrant stores. 

The movement in the prices of Cleveland warrants has of late 
been very small ; since the middle of June they have never been 
above 47s., nor have they been under 46s. ; in fact, the difference 
between the maximum and minimum prices over that period has 
been no more than 10d. per ton. That has been rather favourable 
to legitimate trade, and against the speculators, 

The chief producers of Cleveland pig iron have advanced their 
quotations for No. 3 Cleveland pig iron to 47s. per ton, which they 
have secured, and below which they were not prepared to go. 
Their iron could not be got from the public warrant stores, and 
this enables the sellers to get more than the regular market price 
of No. 3. Consumers who need particular brands of pig iron do 
not buy warrants, as they cannot be sure that the brand they 
require will be supplied to them. Some business in No, 3 Cleve- 
land pig iron bas been done at 46s. 104d. per ton for early f.o.b. 
delivery, but generally 46s. 9d. has been taken by both makers and 
second hands, while for No. 4 foundry 46s. 6d. has been the figure, 
and for No, 1 48s. 3d., the last named being a price which is not 
satisfactory to the makers, who should be realising ls. per ton 
more for it, 

Cleveland forge iron is in fair request, and makers have been 
able to raise the prices. While the consumption of forge iron at 
the finished ironworks: has decreased, the production of it has 
declined still more, and to-day a greater quantity could. be sold 
than is disposed of, but more is not forthcoming. The shortness 
of the supply is due to the fact that the furnaces for some time 
have been making a larger proportion of the higher qualities, to 
the manifest advantage of the ironmaster. For grey forge buyers 
have now to poy 45s. 6d. per ton, while mottled is at 44s. 9d., and 
white at 44s, 6d., though of the last-named there is scarcely any 
to 


be had. 

The demand for East Coast hematite pig iron is improving, and 
makers maintain the advanced prices, not less than 55s. 3d. per ton 
being taken for mixed numbers, and 52s. 6d for No, 4. Rubio ore 
is somewhat firmer in price, partly owing to the slight rise in the 
rates of — and sellers this week have not been prepared to 
accept less than 15s, 6d. per ton c.i.f. Tees. Spiegeleisen—-20 per 
cent. spiegel—is at 82s, 6d. per ton, and ferro-silicon—10 per 
cent. silicon—at 77s. 6d. per ton. 

Notwithstanding the holidays, the shipments of Ps iron from 
the Cleveland district have continued brisk, and the August 
figures show quite a contrast to those of last month, while they 
exceed those of August in the two years. There is an im- 
provement in deliveries to the Continent, while those to Scotland 
are extraordinarily good ; in fact, they have never been before in 
anything like so large a scale, there being a considerable shortness 
in the supply of Scotch pig iron, which deficiency has to be met by 
importing more Cleveland iron. Altogether from Cleveland 
78,925 tons of iy Barge have been shi os this month, as compared 
with 61,675 tons last month, and 77,95 tons in August, 1902, all to 
26th. The stock of Cleveland pig iron in Connal’s public warrant 
stores reported on Wednesday was 134,830 tons, an increase this 
month of 1739 tons. The stock of hematite pig iron in the same 
stores has been unchanged for several months at 300 tons. 

A fair business is being done in railway and tram rails, and the 
works are well occupied. That is just the opposite of the state of 
affairs in the plate and angle trades, which have never in recent 
years been so slack or so profitless. The present prices which have 
to be paid for fuel and pig iron do not permit much to go into the 
pocket of the manufacturer of the finished article. For heavy steel 
rails the quotation is £5 5s, net at works; for steel ship plates, 
£5 12s, 6d.; for iron ship plates, £6 10s.; for steel ship angles, 
£5 10s.; and for iron ship angles, £6 5s., all less 24 per cent. f.0.t. 
Bar manufacturers are short of work, but do not see their way to 
reduce their quotations, which are £6 10s. for common iron bars, 
£7 for best bars, and £7 10s. for best best bars, all less 24 per cent. 
f.o.t. Galvanised corrugated sheets are cheaper, iron may 
at £11, and steel at £11 5s., both less 24 per cent. f.o.t. Black 
sheets are rather weak, but are not largely made in this district. 

The directors of Messrs. Bolckow, Vaughan and Co., Limited, 
Middlesbrough, recommend the payment to the ordinary share- 
holders, for the year ending June 30th, of a dividend at the rate 
of 5 per cent., free of income tax. They propose the expenditure 
out of the profits for the year of £140,750 for the extension of 
plant, carrying forward £45,990. At the fortieth annual meeting 
of Messrs. John Abbot and Co., Limited, Park Works, Gateshead, 
the chairman remarked that, practically, for the first time in its 
existence the company had made a loss on the trading of bee 
That was owing to the very depressed condition of the shipbuilding 
and kindred trades, and the company had to depend largely upon 
shipbuilding for work. One of their departments stood idle for 
fully two-thirds of the year. With respect to the amalgamation 
of the Tyne Pontoonsand Dry Docks Company with Messrs, Swan, 
Hunter, and Wigham Richardson, Mr. George Renwick, M.P,, the 
chairman of the former company, at the annual meeting intimated 
that they had had protracted negotiations with Messrs. Swan, 
Hunter, and Wigham Richardson’s, but so far they had not got 
over some of the details. There was, however, very little between 
them. The amalgamation would make the concern the largest 
=e and repairing works in the country, if not in the 
world, 

The death took place a few days ago of Major Elwan, who has been 
long connected with the Cleveland iron trade. Between forty and 
fifty years ago he and other gentlemen established the Clay-lane 
Ironworks, near Middlesbrough, and in 1873 he and Messrs, 
Mackean started the Lackenby Ironworks, also near Middles- 
hrough. Major Elwan married one of the stepdaughters of the late 





224 


THE ENGINERR 


Av«. 28, 1908 





— 





Mr. John Vaughan, one of the pioneers of the Cleveland iron 
trade. At the time of his decease he was seventy-four years of 


Business in the coal trade is somewhat quieter this week than it 
has been for a long time, and as there is considerable pressure to 
sell, prices have become weaker. Thus, best steam coals can now 
be had at 10s. 9d. per ton f.o.b., seconds at 9s., and small at 
5s. 6d., and competition is rather keen. The collieries are well off 
for orders for gas coals, and keep the price of best at 9s. per ton 
f.o.b. Two North Durham collieries—the New Pelton and Pelaw 
—are to execute the order for 40,000 tons of coal for the Trieste 
Gasworks, but something less than the present market prices 
appear to have been taken. The order for 70,000 tons of steam 
coal for the Danish Railways has for the second year been missed 
by the colliery —— in this district, as the coal! is to be sup- 
plied by Wales, tland, and Westphalia. Foundry coke is 
strong at 17s. per ton f.o.b., but medium coke can 
15s. 6d. per ton, delivered at the Middlesbrough furnaces. 


got at 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been comparatively idle this week. 
Advices from the, United States show that the market there is 
easier, with a considerable reduction in the output of pig iron. 
On this account consumers have shown less inclination to purchase 
iron, being under the impression that supplies may possibly ere 
long be obtainable at cheaper rates. So far the tone of the market 
here, although quiet, has-been decidedly firm. The stocks of pig 
iron are very low, and the output is not so large as it was at ths 
time last year. On the other ia, the d d for factured 
material has of late been rather backward. It is not quite certain 
to what extent this has been ‘brought about by the ‘holidays ; so 
that a week or two may still before manufacturers have a very 
correct idea as to how trade is likely to develop. 

The stock of pig iron in Glasgow warrant stores is still showing a 
decrease, although not a very large one, week by week. The iron 
must now be in comparatively few hands, and this explains how it 
is that there is practically no free market at present in Scotch 
warrants, : 

Business has been done this week in Cleveland warrants at 
46s. 104d. to 46s. 11d. for delivery in seventeen days, at 46s, 9d. 
to 46s. . cash, and 46s. 10d. to 46s. 11d. one month. 

_ Scotch warrants are quoted nominally 51s. 9d. to 51s. 8d. cash, 
and Cumberland warrants are at 56s. 14d. cash and 56s, 3d. one 
month, without any business of importance. 

There has been comparatively little alteration in the prices of 
Scotch makers’ pig iron. G.M.B., No. 1, is quoted at Glasgow, 
Bb. 6d.; No. 8, ble. 1d.; Wishaw, No. 1, 85s. d.; No. 8, 51a, 6d.; 

‘Carnbroe, No. 1, 56s. 6d.; No. 3, 54s.6d.; Clyde, No. 1, 62s. 6d.; 
No. 3, 56s.; Gartsherrie, No. 1, 63s.; No. 4 56s. 6d.; Calder, 
No. 1, 68s.; No. 3 not quoted; Summerlee, No. 1, 68s.; No. 3, 

’ 58s. 6d.; Langloan, No. 1, 70s. 6d.; No, 3, 59s. 6d.; Coltness, No. 1, 
72s, 6d.; No. 3, 58s. 6d.; Glengarnock at Ardrossan, No. 1, 62s.; 
No. 3, 56s.; Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; 
No. 3, 53s. 6d.; Dalmelli m at Ayr, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Shotts at Leith, No. 1, 66s. 6d.; No. 3, 58s, 6d.; Carron, 
No. 1, 67s.; No. 3, 58s. 6d. 

Scotch hematite pigs are in fair demand, and merchants quote 
60s. 6d. per ton for delivery at the West of Scotland steelworks. 

The furnaces in blast number 84 against 87 at this time last year, 
and of the total 40 are making hematite, 38 ordinary, and six Tone 
iron. 

The shipments of pig iron from Scottish ports in the past week 
were 4902 tons, compared with 4718 tons in the corresponding week 
of last year. There was despatched to the United States 325 tons ; 
Canada, 225; Australia, 705; Holland, 470; Russia, 300 ; South 
America, 50; India, 55 ; France, 11 ; Italy, 30 ; China and Japan, 
215; other countries, 115; the coastwise shipments being 2401 
tons, against 1768 in the same week of 1902. 

Thearrivals of Middlesbrough pig iron at Grangemouth amounted 
to 9582 tons, showing an increase of 2699 tons compared with those 
of the corresponding week. : : 

Makers of finished iron and steel report a quiet inquiry. A 
number of firms are pretty well supplied with orders, and a few 
are quite busy. The outlook, as a whole; however, is only 
moderately encouraging. 

A few fresh orders have been placed with Clyde shipbuilders and 
engineers in the last few days, and these were much wanted, some 
firms being quite slack. But for the Government work in course 
of erection on the Clyde, shipbuilding would be in a very bad way, 
as scarcely any orders are now being placed for merchant vessels. 
The builders of turbine steamers have obtained several new orders 
for nger vessels, to be ready in time for next season. 

There has been more doing in the coal trade. The shipments 
show an increase of about 20,000 tons over those of the preceding 
week, and the current inquiry is fair, prices showing little altera- 
tion. Main coal is quoted f.a.s. at Glasgow harbour 8s.; splint and 
ell, &s. 9d. to 9s. 6d.; and steam, 9s. to 9s. 6d. per ton. In con- 
sequence of cold weather, there has been an improved demand for 
household coal, the prices of which are well maintained. There is 
also a large and steady business in coal for manufacturing 








urposes, 
4 Encouraged by the prosperity in the oil trade, the shale miners 
of the Broxburn district have instructed their agent to request an 
advance of 8d. per day on their wages, together with time and a- 
half for Sunday labour. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE application of coalowners for a reduction of wages to the 
extent of 8? per cent., referred to Lord Peel’s arbitration, has been 
decided in the men’s favour. ‘‘ Mabon,” in explanation to the 
colliers, suggests that the reason for the refusal was that the 
demand of the coalowners was made‘on the audit based on the 
old sliding scale. But, adds ‘‘ Mabon,” when a demand is made 
by the coalowners next time, let it be an honest one, based on 
the principles and relations of the new agreement. ‘‘ They had to 
congratulate themselves,” he maintained, ‘‘ upon the new agree- 
ment, but it would not have been possible had it not been for the 
existence of a Federation.” 

One rather ominous feature at the present time in the relations 
between capital and labour is the tendency to depart from the 
simple question of coalowners’ rights and colliers’ reasonable 
demands, and ‘“‘mix” them up with federation edicts, fixed 
policy, and other political party cries, all of which, lookers on say, 

romise trouble. Fortunately at present the steam coal e is 
Sonpaet, mischief may be feared should depression set in ; or, on 
the other hand, if through great naval movements an unwonted 
demand should arise. 

Last week there was a little excitement on Change, Cardiff, by 
the report ina London newspaper that very large purchases of 
Welsh steam coal by Russia were being arranged. -It was agreed 
by coalowners that some bookings had been made, but certainly 
not to the extent that would bring about a scarcity on the market, 
and the rumour was dismissed as baseless, n the course of 
inquiry it has been found that one or two lative shippers had 
sold on Russian and Japanese account. Two large cargoes left 
Cardiff for Cronstadt on Tuesday. 

In the Cardiff district best ‘Admiralty coals, large, have touched 
16s., and best seconds up to 15s.; drys, 12s. 9d. to 13s. 6d. In 
Monmouthshire best coals continue firm, and house coal is 

“improving in demand. The prospects appear good, and the season 





promises to begin earlier than usual. No, 2 Rhondda, of late in 
good 44-4 for bunkering, is also firm. Small steam is more 
active. Pitwood, which has been down to 16s. 6d., is showing an 
upward tendency ; patent fuel and coke firm. 

At Swansea there has been a good deal of animation in the coal 
trade. Thestorms somewhat interfered with tonnage coming in 
at first, but the total despatch for the week was close upon 60,000 
tons, and patent fuel over 11,000 tons. 

Shipments to France, Sweden, Germany, and Italy were large, 
France and Italy were the largest buyers of patent fuel. Newport 
coal trade has been brisk, age 1 the port has suffered like the 
rest from the storm causing delayed tonnage. At Llanelly the 
coal shipment up to the present has been a record one ; good 
clearances are being made to France and Germany. Boring is 
going on successfully in the Llanon district, where a fine field of 
the best anthracite awaits development. In the Swansea Valley 
the strike at Ynyscedwyn has been settled. Good work is going 
on in sinking by the Rhymney Iron Com ° 

Amongst coalowners, next to Lord Peel's decision against a 
reduction of wages, the subject under chief consideration is the 
first report issued by the Royal Commission. Sir W. T. Lewis, as 
chairman of one section, has a large district comprising the 
Glamorgan, Forest of Dean, Monmouthshire, Western, and Somer- 
setshire coal fields. The chief witnesses up to the present have 
been Professor org f ; Messrs. H. W. Martin, of Guest, Keen 
and Co.'s coal fields ; W. Jenkins, egg manager of the Ocean 
Collieries ; T. Evans and E. M. Hann, of the Powell Duffryn. 
Leading points are: Limits of working, depth, and wastage. 

As regards the steel trade, up to mid-week it was more a case of 
imports than exports. Quietness prevails in the rail trade, an 
ordinary feature at the present time of the year when railways are 
too busy for relaying and extensions. This, however, seems a 
favourable time for Germany to pour in steel sheet, bars, and 
blooms. I note in the latter part of last week and beginning of 
this an unusual number of cargoes, principally for Newport, and 
all despatched to Mordey and Co., from Antwerp or Rotterdam. 
The same importers are also obtaining cargoes of pig iron from 
Grimsby. Swansea is varying its importations of steel from 
Antwerp by taking sugarand cement. Swansea last. week imported 
6963 tons of copper ore, the largest quantity coming from the Cape. 
Tron ore, chiefly from Spain, has come in freely to Swansea and 
Newport—prices firm—and mapganiferous ore from Passage. 
a cargoes of railway iron, &c., left Newport this week for 

ndia. 

As a proof that the steel trade is regarded as hopeful, I hear that 
a movement to restart at Blaenavon is progressing. It is stated in 
trustworthy quarters that the company intend to restart a portion 
of their blast furnaces, as well as the steel works. Doubtless there 
will be a good deal of repairs and construction to meet the new 
order of things. Blaenavon was one of the last to devote attention 
to the use of old Welsh ironstone, and, by cold blast, turned out 
an excellent malleable iron. One would think in the electric age, 
when charcoal iron is in request, that attention might also be paid 
to that make. 

On ’Change, Swansea, there was not much reference made to the 
stee] trade, the paramount subject being a possible strike in the 
tin-plate trade, and this overweighed other considerations. 
Referring to finished iron and steel, there is little change, but some 
evidence of weakness. No alteration in pig; fluctuations in 
narrow limits. Heavy rails still keep at £5 5s. to £5 10s. and light 
£6 5s. to £6 10s.; sheet iron, £7 15s. to £8 ; and steel sheet, £7 I7s. 
to £8. Bessemer steel tin-plate bars at £4 12s, 6d., and Siemens at 
£4 15s., all net. 

Last week the quantity of ee received from works was 
only slightly under the number s —_ At the meetings of the 
Steel Smelters’, &c., Union on Saturday, it was resolved to refer 
the questions of dispute back to the various branches for a discus- 
sion, As I write, there is in the Swansea district rather a hopeful 
view that by the time the notices to the platers mature—Saturday 
next—the storm cloud will have shown signs of disappearing. The 
latest sign given favours this, as employers and representatives 
are to meet. It is stated authoritatively that trade is now slightly 
better than when notices were given, and stocks have been uced 
in finished plate all round. In the Llanelly district a better feeling 
prevails, and there again a meeting between the contending parties 
is decided upon. It may be taken as certain that in all the wide 
area, from Lanelly to the Forest of Dean, affected by the tin- 
plate workers’ districts, strenuous efforts will be made to prevent 
a stoppage. Not only would this be serious in respect of the large 
population directly dependent upon tin-plates, but upon the allied 
industries as well. 

Latest coal prices Cardiff up to despatch: Best steam, 15s. 6d. 
to 15s. 9d.; seconds, 14s. to 15s.; drys, 12s. 9d. to 13s. 6d.; best 
smalls, 8s. 3d.; seconds, 7s. to 7s. 6d.; inferiors, as drys, 
6s. 3d. to 6s. 9d.; best Monmouthshire, 13s. 6d. to 13s. 9d.; best 
ordinaries, 13s. to 13s, 3d.; best house, from 15s. 6d.; ordinaries, 
12s, 6d. to 13s, 6d.; lowest, from 10s. 








CATALOGUES. 


THE SimpLex SteeL Conpuit Company, Limited, 20, Bucklers- 
bury, London, E.C. Abridged price list, with which is bound up 
a reprint of the new Institution of Electrical Engineers’ wiring rules, 
by special permission.—This is an abridgment of, and is used in 
conjunction with, the 1903 catalogue. It contains all prices in a 
condensed form, with reduced illustrations. Two additional types 
of conduit are now listed to meet special cases, viz., Simplex 
‘* wireducts ” and Simplex “‘solid-drawn ” conduits. 








PoWERFUL SLABBING MiLL EnNcings.—The new Southwark 
engines for the Cambria Steel Company, U.S.A., for operating the 
34in. slabbing mill, drive two vertical and two horizontal rolls. 
They are the om mene condensing reversing engines in the 
United States. ey consist of a pair of horizontal, tandem 
engines, with cylinders 38in. by 60in. and 63in. by 60in., running 
at eighty revolutions, and taking steam at 150 Ib., or 175 lb. if run 
non-condensi: The spur gear has a cast iron centre, with cast 
steel rim, having machine-cut teeth, and is carried upon a steel 
shaft, while the pinion isa steel casting with cut teeth, made in one 
piece. The gears are 106in. and 54in. diameter respectively, with 
40in. face ot teeth Yin. pitch. The low-pressure cylinder is placed 
next the bed, with the high-pressure cylinder tandem, and the 
engine has intermediate crossheads, with heavy guides between 
the cylinders, and a tail rod extending through the rear end of the 
high-pressure cylinder. Both the high and low-pressure cylinders 
are supported on a substantial base plate. The two bed-plates are 
of box pattern and of very heavy construction. They are each 
made in two pieces, securely held together with massive through 
bolts and shrunk links. The cylinders all have double-ported 
balanced slide valves, and the low-pressure cylinders are provided 
with removable liners. The valve gear and reversing links are 
carried upon auxiliary shafts driven by drag cranks from the main 
crank pins. The excentric straps are of cast steel, babbitted. The 
reversing gear is operated from a pulpit at the mill, some distance 
from the engine. All parts of the engine are readily reached by 
platforms with stairs, and the gears are covered with hinged shields, 
easily turned back for examination and lubrication. je engine 
driving the vertical rolls is a double, direct-connected, horizontal, 
high-pressure, condensing, reversing engine, with 26in. by 30in. 
cy’ x oy It is designed to work under the same high steam 
pressure as the larger engine, and runs at 270 revolutions. The 
engine has two forked beds, whose ends rest upon and are keyed 
to the front end of bed-plates of the compound engine, The shaft 
has centre cranks, forged in one piece with it, and carries a barring 
wheel in the centre. 





ELECTRIC CANAL TOWAGE. 


THE Miami and Erie Canal, which extends from Cincinnati 
aaa on tg er, - biseran on Lake Erie, ; 
miles, is now y operated by electricity, and the sys 
is being extended over the whole lanai af the By 
standard gauge line, laid with 70 lb. flange rails, is laid along the 
towpath, and on this run locomotives taking current from an over. 
head wire. In some parts, steel sleepers are used. @ locomo- 
tives weigh 70 tons, and are carried on two bogies of 7ft. wheel 
base, the total wheel base being 29ft. The weight on each axle is 
174 tons. The speed is about 34 miles per hour, the State—which 
owns the canal—not allowing a speed of over 4 miles an hour, 
Each locomotive hauls five or six boats of 60 tons capacity, but can 
haul ten or twelve boats when the increase in traffic requires 
it. The canal isa small one, built in 1825-1845 ; with a width of 
40ft. on the surface, 26ft. on the bottom, and a depth of 4ft, of 
water. The locks are 90ft. long and 15ft. wide, and there are 103 
of these locks. Where the Py oe crosses from one side of the 
canal to the other, plate girder — are used, on a skew of 30 
deg., the bridges being 64ft. long. To the swinging end is attached 
a frame resting on rollers which travel on a caval rail laid on the 
bed of the canal. Outside of the rail is the operating rack. The 
bridge is operated by electricity, and the motor is controlled by 
levers along the line, so that when the engine has crossed the 
motorman can open the bridge without alighting, and let his boats 

through. The 60-cycle alternating current is transformed to 
cycles, stepped up to 33,000 volts and transmitted to sub-stations 
14 miles apart. There it is stepped down to 1100 volts for the 
trolley wire, and on the locomotive it is reduced to 200 volta, 
which is the current used by the alternating-current motors. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Messrs. ARCHIBALD D, DaWNay AND Sons, LIMITED, Structural 
Engineers, London and Cardiff, have appointed Mr. W, 8. Todd, 
Naval Architect and Marine Surveyor, of Newcastle-on-Tyne, as 
their sole agent for the North-East Coast. 

Mr. G. HERBERT TaYLOR informs us that after twenty years’ 
experience in machine tool building with some of the best joiners, 
he has opened a private office as machine tool expert and agent at 
Levenshulme, Manchester. 

WE are informed by Messrs. Sybry, Searls and Co., Limited, 
Cannon Steel Works, Sheffield, that, after acquiring as from 
January lst, 1903, the business which was established more than 
half a century ago from the trustee of the estate of Messrs. Sybry, 
Searls and Co., they have converted the same into a private limited 
liability company. The managing directorship has ton taken up 
by Mr. Victor F. J. Tlach. 








LaRGE ANNEALING OvENS.—The North-Western Malleable Iron 
Company, U.S.A., has recently built two annealing ovens 29}ft. by 
224ft. over all. The furnace at one end is 3ft. 3in. wide, and the 
chamber or oven proper is 224ft. by 194ft. in the clear. The roof 
has a radius of 324ft. Each oven holds 99 pots—55 pots three 
rings high and 44 pots three and a-half rings high. The ovens are 
built on a concrete foundation 12in. thick, covered with five courses 
of common brick, on which is laid the fire-brick paving of the 
return heat flues, These flues are formed by the fire-brick piers 
which support the oven floor. The floor is of two.courses of hard- 
burned fire-brick, The main arch rises about 2}in. when the heat 
is at its maximum. The ovens are fired from the rear, and each 
has about 30 square feet of grate surface. The draught pressure 
is equivalent to ljin. of water, this being considered to give the 
best economy. As the ground was not sufficiently stable to support 
a chimney of such height as to produce this pressure by natural 
draught, an induced draught plant was installed. This consists 
of a 9ft. fan directly connected to a vertical inverted engine witha 
cylinder 6in. by 6in. Steam is supplied by a vertical boiler, 24ft, 
diameter and 8ft. high, consuming Ib. of coal per day for one 
furnace or 900 lb. for both furnaces. These ovens have proved 
satisfactory in fuel economy and in uniformity of annealing, the 
heat being so uniformly distributed that hard castings in the end 
pots are of rare occurrence. The plant, of which the ovens form a 
part, is one of the largest malleable iron works in the world, having 
a capacity of 85 tons a day, the output consisting almost entirely 
of small castings. There are six separate foundries, 200ft. to 
525ft. long, and three annealing departments. 

CHAIN v, CABLE SUSPENSION BripGes,—Of the three new suspen- 
sion bridges now being built across the East River at New York two 
will have wire cables, while the third will have chains built up of 
nickel steel eye-bars. This bridge will have a channel span of 
1470ft. These bars will be 18in. wide, of steel, having 48,000 lb. 
elastic limit and 85,000 lb. ultimate strength. The extreme live 
load of 16,000 Ib. per linear foot of bridge, as recommended by the 
board of engineers, will be 4000 lb. per chain, and will, strain 
the eye-bars to 39,000 Ib. per square inch, But this load could be 
prodaced only by special preparation, and may never occur. The 
working load is assumed at half the extreme load, and may happen 
a few times ina year. The two shore spans will be 725ft. each. 
The bridge will be 124ft. wide, double deck, carrying four elevated 
railway at four electric tramway lines, a ft, roadway, and 
two 114ft. footwalks, The weight of four chains averages 9500 lb. 
per foot of bridge, while four steel wire cables with bands and 
wrappings would be 4120 1b. The cross section of the chains would 
range from 1872 to 2440 square inches, The total weight would 
be 14,520 tons for the chains, or 6017 tons for the cables. With 
chains at 34d. per Ib. the cost would be £377,500. With cables at 
Tha. per Ib, the cost would be £902,550. The total cost would be 
£395,240 for a bridge with chains, and £423,720 with cables, 
leaving a balance of £28,480. As to erection, it is remarked that 
the eye-bars can be manufactured in advance and stored on the 

und, ready to be erected as soon as the towers are completed. 

ire cables must be spun in place, a process which requires 4 
longer time than the putting together of chains. 

British AssoctaTioN.—At the Southport meeting of the British 
Association, to be held from ms “a to 17th, 7 —— 

relimina: ramme of rs in the Engineering Section | 

an poces A pes A Problem of Modern Street Traffic,” by 
Lieut.-Col. Crompton, R.E., C.B.; ‘‘ An Account of the Manchester 
Municipal School of Technology ;” ‘‘ Protective Devices for High 
Tension Circuits,” by W. B. Woodh 5 Poe t Set in Cast 
Iron, Due to Small Stresses, and its Bearing on the Design of 
Piston Ring Springs,” by C. H. Wingfield ; ‘* Refuse Destructors 
and Power Production,” by W. F. Goodrich ; ‘‘ The Re-building 
of Kew Bridge,” by C. A. Brereton ; ‘‘ Parallel Running of Alter- 
nators,” by B, Hopkinson; ‘ Balancing of e Engines,” by J. 
Perry ; Pendulum Apparatus for Testing Steel as Regards 
Brittleness,” by Captain H. Riall Sankey, R.A.; “A New Form of 
Mirror Extensometer,” by J. Morrow ; ‘‘Clutches, ge 8. Hele- 
Shaw; ‘Ventilation of Tube Railways,” by J. W. Thomas: 
“Liquid Fuel,” by A. M. Bell; ‘‘The Potable Waters of 8.W. 
Lancashire,” by J. Campbell Brown ; ‘A History of the Discovery 
of Natural Gas in Sussex,” by B Penman. A a = a 
Live: | Express Railway,” - Be r; ‘* Aluminiu S 

Electvical Caudasten, by J A By C. Kershaw ; ‘The Water Supply 
of 8.W. Lancashire,” by J. Parry; ‘‘The Tidal Régime in the 
Mersey,” and ‘‘ Electric Traction,” by J. N. School bred ; ‘A 
Further Note on Gas Engine Explosions,” by H. E. Wim ris 5 
‘“‘The Single-phase Repulsion Motor,” by W. Cramp; team 
Traffic on Common Roads,” by T. Clarkson ; ‘‘ The Rate of Fall of 
Rain at Seathwaite,” by H. R. Mill; ‘‘ Smoke Abotement, y 
W. G. Popplewell ; « THustrations of Graphical Analysis,” by ’. 
Harrison. e report of the Small Screw Gauge Committee and 
the report of the Road Traction Committee will be made, and 





various excursions have been arranged, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 
so far a3 emplo ment is concerned, an improve- 
Bar is reported rom the Silesian iron market, 
a regular activity for at least four weeks being 
secured at most establishments. Crude iron 
firm, production meeting with ready 





remains ¥ 

consumption. In serap iron offers are numerous, 
and quotations, cor tly, inclined to weak- 
ness ; 50 p.t. is the price quoted for good 
sorts, against M. 55 p.t. in previous quarter. In 


the manufactured iron trade.a moderately active 
business was done during the week. Girders 
meet with fair request, this b nge ome output 
having already been disposed of ; the old price 
of M. 105 p.t. continues to be quoted. Bars are 
in limited request; rails show a fair stiffness, 
light section rails selling at M. 120 to M, 122-50 p.t. 
free place of consum tion. 

‘Also in Rheinland-Westphalia the pig iron 
market has been exhibiting a good deal of firm- 
ness. Fouaaey pig continues to enjoy a brisk 
gale, in spite of an advance of M, 1 p.t. that has 
been resolved upon for the fourth quarter. The 
blast furnace works of Luxemburg-Lorraine con- 
tinue very well occupied ; the Rombach works, 
for instance, have seven blast furnaces in blow. 
In malleable iron bars the reserve of the cus- 
tomers continues, and so the Union of the Bar 
Mills resolved to maintain the former price of 
M. 120 p.t. for merchant bars, and M., 130 p.t. 
for rivet iron. ‘The heavy plate trade is still 
without animation, and weak in price, Sheets 
have been in tolerably lively request here and 
there. Latest quotations at the Diisseldorf 
‘Change were as follows :—German foundry pig, 
No. 1, M. 67, “oe M. 66 p.t. that was pre- 
viously quoted ; No, 3, M. 65, against M. 64 p.t.; 
mild steel, M. 110 to M. 112 p.t.; malleable iron 
bars, M. 120 p.t.; sheets, M. 137-50 to M. 142 
p.t.; and drawn wire, M, 120 p.t. 

According tothe Berliner Tageblatt, the Aachener 
Hiittenverein Rote Erde is going to be joined to 
the Belgian works, ‘‘ Hauts fourneaux d’Autun 
le Tiche.” The joint stock capital of the Aachener 
Huttenverein is nine million marks, on which a 
dividend of 30 per cent. was distributed last 

ear. 

On the Silesian coal market the condition last 
week was more satisfactory than it has been for 
some time past. The expectations that August 
would bring a revival and improvement in the 
demand for most sorts of coal been realised, 
Also in coke a better trade is done than before. 
Deliveries of coalin Rheinland-Westphalia have 
been rather heavy during the week, nearly al! sorts 
being in improving request. Exports in coke 
have slightly decreased, but inquiry and demand 
on home account have continued brisk. Also 
briquettes are in active request. 

Pig iron continues absolutely neglected in 
“Austria-Hungary, and malleable iron, too, shows 
very little life. The machine and locomotive 
shops are particularly well occupied ; in Hungary 
the local demand has Pectin owing to a good 
harvest. 

The Austro-Hungarian coal market shows 
very little strength ; only small coal meets with 
fair request. Generally, an improvement in 
demand is expected for September. The Con- 
vention of North Bohemian brown coal works 
resolved to further maintain the 10 per cent. 
reduction in output. 

Bohemian export in brown coal to Saxony, 
during the first week in August, was 70,686 t., 

ainst 75,057 t. for the same week last year. 

e condition of the Austro-Hungarian coke 
market, though not depressed, leaves room for 
improvement, 

‘rhe situation of the French iron industry is 
practically unchanged, and, it may ba added, 
very quiet. Prices can only with difficulty be 
maintained. In the Departments Nord and 
Haute Marne a regular and pretty lively trade is 
done, but even here the manufacturing works 
complain of being hardly able to realise the 
smallest profit, as they have to pay so much for 
the raw material. 

_ In the Nord and Pas de Calais district business 
in coal increases from week to week, while in the 
Midi consumption is very limited. 

The raw iron market is very quiet in Belgium, 
and the finished iron trade is only partially well 
employed, and manufacturers gain very little on 
account of the high prices for raw material. The 
differences with the coal owners have not yet 
been settled. In girders a fair export is done, 
but competition is exceedingly keen. 

The tendency is fluctuating on the Belgian coal 
market, House coal meets with good demand, 
and is consequently rather firm in price, 20f. to 
34f. p.t. being quoted according to quality. In 
engine fuel the trade is less strong ; quotations 
are for small coal, 10-75f. to 11f. p.t. ; steam coal, 
lif. to 15f, ae coke is pretty animated, realis- 
ing 18f. to 20f., and even 25f. p.t., which will be 
in all probability the ruling quotaticns till the 
end of the present year. 

roy & é first two quarters of present year 
11,902,300 t. coal have been produced in Belgium 
against 10;931,840 t. in the same period the year 
before ; stocks on July 1st were 998,210 t., against 
716,040 t. on July Ist in 1902. The production of 
the Belgian blast furaaces during the same period 
was 612,190 t., against 509,790 t., of which 
51,220 t. were foundry pig, against 45,590 t.; 
128,620 t. forge pig; agninst 138,220 t.; and 
432,350 t. steel, against 325,980 t. during the 
corresponding period the year before. The iron 
and steel wor poy ,560 t. manufactured 
Iron, against 189,370 t.; and 950,780 t. manu- 
factured steel, against 721,615 t. during the same 
period last year. 








LAUNCHES AND TRIAL TRIPS. 


OLyMpic, steel screw steamer ; built by, Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; 
to the order of, Messrs, W. H. Cockerline and 
Co., of Hull; dimensions, 300ft., 45ft. by 
20ft. 6in.; engines, triple-expansion, 22in, 35in. 
by 59in., by 39in. stroke, pressure 1601b.; con- 
structed by Richardsons, Westgarth and Co., 
Limited ; trial trip, August 12th ; 11 knots. 
.CaRoL Ist, steel screw steamer; built by, 
_ Sir R. Dixon and Co., Limited, Middlesbrough ; 








to the order of, Messrs. Louis Dreyfus and Co., 
Paris; dimensions, 336ft., 47ft. by 26ft.; to 
pref a deadweight of 5000 tons; engines, 
triple-expansion, 26in., 42hin., 69hin. by 45in., 

ressure 1801lb,; constructed by, the North- 
inane Marine se Company, Wallsend ; 
launch, August 15th, 

EVERTON GRANGE, twin-screw steamer ; built by, 
Furness, Withy and Co., Limited ; to the order of, 
Houlder Brothers and Co., Limited ; dimensions, 
490ft., 56ft. by 35ft. 6in.; to carry, 11,000 tons 
deadweight ; engines, twin-screw triple-expan- 
sion, 23in., 36in., 59in. by 42in., pressure 180 Ib. : 
constructed by, Richardsons, Westgarth and Co., 
Limited ; a speed of over 12 knots was attained ; 


17,582. CoLour S1ens for Apvertisinc, G. A. Purslow, 
17,588. ComMPREssED- arr Pumps, D. W. Starrett, 
on. 


17,584. Merattic Wuegis, A. Reichwald. — (Fried. 
Krupp Actiengesellschaft, Germany. 

17,585. Saturators for SotpHaTe of Ammonia, M. 
Schwab, London. 

17,586. Fovsuina Textite Fasrics, A. A. Whitley, 
London. 


17,587. Manworacturg of E:zctropgs, G. W. Johnson. 
—({The Chemische Fabrik Griesheim Elektron, Ger- 
many. 

17,588. pucTION of BicuRomMaTgs and ALKALI, G. W. 
Joh The Chemische Fabrik Griesheim Elektron, 





Germany.) 
17,589. Propuction of Porassiom Curomats, G. W. 
ao as Chemische Fabrik Gri 





trial trip, August 21st. 

MANCHESTER MILLER, spar deck steamship ; 
built Oy the Northumberland Shipbuilding Com- 
y, Limited ; to the order of, the Manchester 

iners, Limited; dimensions, 373ft., 48ft. by 
30ft. 10in. ; to carry, 7000 tons dead weight—cargo, 
cattle, troops, or emigrants; engines, triple- 
——-. 25in., 4lin., 69in. by 48in., pressure 
180 lb.; constructed by, Richardsons, Westgarth 
and Co,, Limited ; a speed of 12 knots was easily 
attained ; trial trip, Saturday, August 22nd. 

Sasi, steel screw steamer; built by, Robert 
Stephenson and Co., Limited ; to the order of, 
Messrs. Knowles and Foster, London; dimen- 
sions, 314ft., 46ft. 6in. by 23ft. 3in.; to carry, 
4500 tons deadweight ; engines, triple-expansion, 

ressure 1801b.; constructed by, Richardsons, 

estgarth and Co., Limited; launch, August 
22nd. 

PorPoIsE, steel screw steamer; built by, 
Furness, Withy and Co., Limited ; to the order 
of, the Hesler Shipping Company, Limited, West 
Hartlepool ; dimensions, 330ft. long, measurement 
capacity 6400 tons; engines, triple-expansion, 
23hin., 38in., 64in. by 42in., pressure 180]b.; 
constructed by Richardsons, Westgarth and Co., 
Limited ; launch, August 24th. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


67 When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th August, 1903. 


17,528. MegcaanicaL Biocks Printing TaBieg, J. 
Booth, Waterfoot, near Manchester. 

17,529. Pastine and Kngapine Macuing, G. Ceschina, 
London. 

17,530. Apparatus for Mrxine Semo.ina, G. Ceschina, 





ndon. 

17,581. Frames for Licut Motor Veuicres, 8. Smith, 
London. 

17,582. Hotprast Hat Gap, E. Burgess, Havant. 

17,588. Automatic CarTRIDGE O1gR, J. E. White, 
Sandycove, Co. Dublin. 

17,534. BrusHes, G. Schumacher, London. 

17,585. ADJosTaBLE Too. Hotpgr, F. H. Moorwood, 
Sheffiel 

17,536. Macutye for Frvisuine Sirk, F. B. Swindells, 
Sutton, Macclesfield. 

as se Howper for Barsep Wires, R. H. Legh, Shrews- 
bury. 

17,538. Motor Tricycigs, O. T. A. V. van Vestraut, 
Kettering. 

17,589. Castors, G. Moore, jun., Birmingham. 

17,540. New Pozzug, J. Bayliss, Birmingham. 

17,541. The ‘‘Tiwstrr” Cottar, H. F. Clayton, Not- 
tingham. 

17,542. SureicaL Dressine Recerpracig, A. E. H. 
Blackburn, Manchester. 

17,543. Apparatus for Propgiiine Sarps, F. C. Orr, 
Birmingham. 

17,544. Droppine Stoprsrs, K. Rettig, Berlin. 

17,545. Drayine TextiLz Goons, R. W. Thom and A. A. 
Kuenemann, Manchester. 

17,546. Stop Motion for Looms, A. D. Wolseley, 
Glasgow. 

17,547. CrimprnG Macutngs, C, Sangster, Glasgow. 

17,548. Governuss Car Seats, A. Baker, Leamington 


Spa. 

17,549. CotLapsinc Lanpinc Net SHank, H. Roue, 
Norwich. 

17,550. Gas or Stgam Rotary Morors, J. Pinel, Altrinc- 


m. 
17,551. Caimygy Cans or VENTILATORS, D, Cameron, 
G w 


17,552. ‘Lock1ne Raitway CarriaGE Doors, R. W. Mac- 
bride, Glasgow. 
17,558. ASCERTAINING SpEEp of Motor Cars, W. Single, 


mdon. 
17,554. Meruop of Opzninc Vatvss, A. E, Seaton, 


ul. 
17,555. Lusricatine Rine Spinpigs, J. W. Bullock, 
Liverpool. 
17,556. Composirs StrucruRAL Mempers, J. Kahn, 


mdon. 

17,557. The “8.T.” THrow-Ling Cup, J. Bull, Short- 
lands, Kent. 

17,558. AppaRaTus for Fastgn1nG Doors, T. C. Holford, 
Southampton. 

17,559. Sarety Tunpisu, G. P. I. Pentland, Man- 
chester. 

17,560. TourBings, H. T. Lees, London, 

17,561, Lapigs’ Hat Fastenzr, J. 8. Davies, Taff's Well, 


Cardiff. 
17,562. Rartway Si@naione, L. H. Bourgeois and A. 


Dargavel, London. 

17,568. CarriacE Door Fastensr, J. Partridge, Wol- 
verhampton. 

17,564. Junction Boxzs, E. White and J. Waldron, 
Wolverhampton. 


17,565. MaNuFacruRE of ANTHRAQUINONE DERIVATIVES, 
H. E. Newton.—(The Farbenfabriken vormals Fried- 
rich Bayer and Co., Germany.) 

17,566. Pocket Kyives, E. Kaufmann, London. 

17,567. Maxine of Knirg Cueck-preces, E. Kaufmann, 
London. 

17,568. ExgorricAL Hgatine! Devices, D. Huntley, 


London. 
17,569. Cottar for Tyine Scarves on, E. T. Early, 


mdon. 
a Device for the Lips of Tga-pots, C. L. Jervis, 


ndon. i 
big Fastentnc Device for Boots, C. Bradley, 
ndon. 
17,572. Gas Propucer Furnaces, T. A. W. Schofield 
and T. Heptinstall, London. , 
17,578. E apus, H. and H. Levingj 
London. 
17,574. Fastenrne Winpow Sasugs, A. H. W. Wedler, 


NG 





London. 

17,575. Box for Conrarntna Cigars, O. Wartmann, 

ndo 

17,576. UMBRELLA, T. Kosugi, London. 

17,577. ADJUSTABLE Paw WHEEL Gear, Graaf and 
Co. G. m. b. H. and A. Joisten, London, 

17,578. Stipe Boxgs, C. H. Cohen, London. 

17,579. Fastenrne Devices, W. Cotton, Londor. 

17,580. Apparatus for PxHonoorapus, E. Sollors, 
London. 

17,581. Breap-sticInc Macuings, Maatschappij tot 
ver iging van Snijmachines volgens van Berkel’s 
Patent en van andere werktuigen, and W. A. van 
Berkel, Liverpool. 





Griesheim Elektron, 


Germany.) 

17,590. Repar Patou for Pyeumatic Tire Covers, H. 
Hawthorne and The Imperial Tire and Rubber Com- 
pany, Limited, London. 

17,591. Liquip Measure Gavors, A. Kahn, London. 

a Crossinos and Partines, W. Coles and D. Mere- 


London. 
—_ Buanx Booxs, J. W. Mackenzie.—{J. J. Myles, 


N71 . 
17,594. Furnace for Distitiine Peart, P. H. A. v. Ditt- 
mar, London, 
14th August, 1908. 

17,595. Cicar Souvenir, J. Hill, Derby. 

17,596. Bockugs and Broacugs, R. de Witt, London. 

ner Sream Pitz-privine AppaRatovs, H. T. Garvie, 

mdon. 


17,598. Fastener for Wrxpows and Doors, W. J. 
Bradbrook, F. W. Brackett, and P. Pryce-Brown, 
ps 


ic 

17,599. Mernop of Fixmva Bunmvps, J. T. Terrace, 

7 Sirrinc Macutygs, W. Quine, Douglas, Isle of 

jan. 

“— Exzcrric Licutine, H. Leitnerand R. N. Lucas, 

4 Apparatus for Trars Licutine, H. Hill, By- 

ee! 

17,603. Reversinc MecuanisM for Dynamos, F. W.Man- 
60k. Penn 

17,604. MATIC TrREs, A. Lebert, Diisseldorf, Ger- 
many. 

17,605. Aem for E.zcrric Traction Wirgs, J. J. Carter, 
Ballsbridge, Co. Dublin. 

— TRovsERs Susrenpers, 8. Smith, Murrayfield, 

urg: 

17,607. Om Tank for Transit Purposss, E. Harding, 

an 4 

17,608. Macuivgry for Trgatine CLors, E. Hardcastle, 
Bradford. 

17,609. Fotptre Devices for Sewinc Macuings, W. 
Fairweather._(The Singer Manufacturing Company, 
United & 5 

17,610. Empromperinc AtTacuMEntT for SEWING 
Macuigs, W. Fairweather.—(The Singer Manujac- 
turing Company, United States.) 

17,611. Strucrursgs for Sroracg Purrosss, R. E. Leet- 

Manchester. 

17,612. Macuings for Dryine Fasrics, R. R. Roberts, 
Manchester. 

— Macuuves for Spiswivc Yarns, H. Hargreaves, 

eighley. 

— Topacco Pipss, J. Parry and R. Bullen, Liver- 
poo! 

= Mivzrs’ Sarety Lamps, L. W. de Grave, 

iy. 

17,616. Propuction of Brgacnep Yarn, W. H. Hoyle 
and T. ‘ker, Manc 4 

17,617. Weavine of Beapwork Batts, H. A. Austin, 

on. 

17,618. Comprzssinc Scrap Metat, H. W. Robinson, 

olverhampton. 

17,619. Froat Vatves, J. Shanks and R. Burnside, 

17,620. SkcuRnNG SLIDING Sasums, J. H. Heywood, 

mdon. 

17,621. Spzep Iypicators, G. K. B. Elphinstone and 
C. H. Collins, don. 

17,622..Castinc PuHonocrars CyLinpers, E. de Pass. 
a Compagni Fo des Cylindres et Plaques 

‘honographiques, nee. 

17,628. Tim and Cottan Fastengr, G. J. Vincett, 

London. 


17,624. ToBacco W. Warren, London. 
——— Sieut for Ririges, &c., E. Preda, 


17,626. Syrunces for Pasty Mapicaments, J. W. R. 
Krull and M. Brendel, London. 

17,627. DeracnaBLe or RemovaBLe Parqusrry, 8. 
Vigers, London. 

es Spoot for Wzavine Looms, C. E. Bradbury, 


y. 
17,629. Caps for Sargty Poss, C. Keller, Aix-la-Chapelle, 
German 


y. 
Germany. 

17,630. TeLucRaPH Po.Es, Bullers, Limited, and E. J. 
Chambers, London. 

17,631. ConverTine BicyciEzs into TanpEMs, T. B. Jack, 


mdon. 
17,682. E.ectriciry Mzrsrs, H. T. Harrison, London. 
17,683. Mosrtz ARMOURED Prorsction, J. B. Richard- 


son, 
17,634. Improvep Wixpow Guarp, T. W. Burroughes, 


17,685. Conmna Notcuss in Lrvotypss, W. H. Lock and 
W. R. Speechley, London. 
as ot Cooxine Urensits, R. T. Astle, Kingston-on- 


es, 
17,637. Spggp Varyine Repuction Gzak, J. 8. Fairfax, 
London. 
17,688. Mera, Poncuss, W. Mager and L. Wedemeyer, 
17,639. ALarm Device for Motor Veuicuzs, T. Clark, 
London. 
by es Propvuction of ALKALI Metats, E. A. Ashcroft, 


London. 

17,641. Recovery of Mercury from its Orzs or Com- 
pounps, H. L. Sulman and H. F. Kirkpatrick-Picard, 
London. 

1, Umepretta Tip Retainer, P. Kahlenberg, 


on. 
17,648. Stag. Macnetic ARMaTuRES, L. Cerebotani and 
A. Silbermann, London. 
17,644. Typgwritinec Macuings, J. Pilsatneeks, 


London. 
as Garpen Szats for Tramcars, J. D’A. Evans, 


mdon. 
17,646. Nam and Scruspinc Brusues, A. W. L. 
Clerk, A. Coker, jun., and J. H. McGuflie, Liver- 


17,647. Om Lamps, F. J. de Bruno-Austin, Hampton 
Wick, Middlesex. 
17,648. Propuction of ACETYLENE Gas, R. de Dananche, 


mdon. 
17,649. Backs of Szars for Trams, R. Billington, jun., 
Black, 
17,650. 
London. 
17,651. Arr Surps, J. F. Duke, London. 
17,652. ADv«eRTIsine Devices, J. D. Smith, London. 
17,658. Dispmgnsinc Apparatus for Sopa - WATER 
Fountains, H. H. Lake.—(0, B. Gates, United States ) 
17,654. AMMUNITION for SPoRTING Guns, W. J. Seton, 


on, 
17,655. Dantat Dritis, J. J. Bercut and A. H. Donat- 
London. 


17,656. Cycuz Houser, E. W. Tilley, Birmingham. 
17,657. CoLLaR Stupsand NgcKTIE HOLDERS, M. Byron, 


poo! 
Guazine and Titinc, W. G. V. Glossop, 


17,658. Domestic Firg-Escarss, J. Judd and J. G. Craig, 


London. 
17,659. Marcu Macuringes, J. W. MacKenzie.—(The 
Continental Match Company, United States.) 
17,660. ¥ Froor Construction, J. W. Mac- 
Kenale.—(The Cemental Fireprooting Company, United 





f 
17,661. TREATMENT of Wasts Wars, A. J. Boult.—(4. 


. Vasseux, Belgium. 
17,662. Pieg Jom, C. ity, London. 
17,668. ELECTRIC AccuMULaTORS, B. Becker, London. 


17,664. CycLe Huss; P. A. J. Charrier and E. E. Livache, 
London. 


17,665. PLoncgr Pumps, C. R. Kunicke, London. 

17,666. DeTgrMinine the Action of Réntozn Rays, G. 
Holzknecht, London. 

ne Dress Fasteners, &c., M. E. Widdicombe, 


London. 

17,668, PROPELLING of VessELs, A. Mukden and G. 
Gellner, London. 

17,669. Crank Gear forCycugs, T. J. Walland J. McRae, 


London. 
17,670. Apparatus for DissoLvinc DisENCRUSTANTS, 
R. Haddan.— (The Société Anonyme Teinturerie Clément 
Marot, France.) 
15th August, 1903. 


17,671. Stockine Susrenpers and Corset Houpse, L. 
Beldam, Liverpool. ; 

17,672. BinpERs for Cuarxs, M. Mawson, Keighley. 

17,673. FirgepLaces, The Coalbruokdale Company, 
Limited, and D. Sinclair, Salop. 

17,674. CoMBrsaTion TrRE, E. U. P, Baker, Ranmoor, 
Sheffield. 

17,675. me Merat Sueets, H. W. Boultbee, 
Liver 

17,676. IwtzRNat ComBusTion Enoins, W. H. Clegg, 
Burnley. 

— — for Mepicat Porposss, H. M. Darrah, 


nchester. 

17,678. TaansMiTtina Gear, J. Holdsworth and W. 
Bravery, Birmingham. 

17,679. THREE-CORNERED COLLAPSIBLE Boxsgs, A. A. 
Brown, Glasgow. 

17,680. VentiLaTors, 8. Sanders, Burton-upon-Trent. 

17,681. Burrer Coo.ge, 8. Sanders, Burton-upon-Trent. 

17,682. Venetian Burwp Firtines, E. C. Hudson, 
London. 

17,683. Copy Hotpgr and Reapivne Going, J. 8. Howie, 


ow. 

17,684. Cup, J. McVean, Glasgow. 

17,685. Vesseis for Borie Liquips, R. H. 8. Webb, 
Scar’ ugh. 

17,686. Reapy-MapEe Lovine for Lapigs’ GaRMente, H. 
Lib, Glasgow. é 
17,687. MiLK Scatpgr, J. Rickard, St. Columb Major, 

Cornwall. 


re Deivoxe Gear for Bicycizs, E. J. Warmington, 

London. 

17,689. Factinc Watts with Ties, W. Rosenhain, 
London. 


17,690. AUTOMATIC Macuiwg Toots, F. Crichton, 
London, 
17,691. GLapstong Baas, W. B. Holt and A. W. Watton, 


London. 
17,692. DouBLE SELF-LockiNG Cour.ines, G. H. Legge, 


London. 

ee for Bursine Liquip Fux1, H. E. Morriss, 

mdon. 

17,694. CLEANING BoiLerR ToseEs, R. Hintzen, London. 

17,695. AuTomaTic CisTeRNs, C. Matthews, London. 

17,696. Som Tackine Macutngs, E. Nolle, London, 

17,697. VaRIABLE Putixy for Morors, &c., J. Honey, 
London. 

17,698. CLoTH MiL~inc Macuivegs, I. Steward and O. 
Sowden, London. 

17,699. Ixcanpgscent Gas Burners, M. A. Clarke, 
Southampton. 

i Sgcurine Hanpies to Broomuzabs, G. Adams, 

ndon. 

17,701. Ocrpoor Sat, C. P. Kelsall and J. R. Alderson, 
Manchester. i 

17,702. Etecrric Batrery, R. H. E. Philippart, 
London, 

17,703. Burners for AcetyLene Gas, G. van Schwarz, 
London. 

17,704. Tagatine Arn, H. H. Lake.—(Regenerated Cold 
Air Company, United States.) 

17,705. CaBLeways for TraNsFERRING Goops, T. 8. 
Miller, London. ‘ 

17,706. Beams and Girpers, H, H. Lake.—(H. Bollinger, 


Italy.) 
—, Tree Vatvgs, O. Wollschliger and F. Latte, 


mdon. 
17,708. Mepats, &c., W. L. Dennis, London. 

17,709. Hanp-trucks, A. Dinger, London. 

17,710. ARMOURED TuBgEs, W. b. Thompson.—(A. Bonna, 


‘rance.) 
17,711. ADvERTIsING, S. W. Knight and A. McAlpin, 
Lo 


on. 
17,712. Fseprve Box Bgapinc Macutnegs, J. W. Paton 
and H. G. Taylor, Liverpool. 
17,713. Treatment of Sawacz, D. J. R. Duncan, 
Liverpool. 
17,714. PHOTOGRAPHIC PRintinc Frags, F, A. 8. Johns, 
Liverpool : 
17,715. SMoxg-Boxgs, W. P. Thompson.—(J. Goehring, 
Germany.) 

17,716. Piayo Actions, C. A. Ahlstrom, Liverpool. 

17,717. Wrirtne Pens, R. 8. Horne, London. 

17,718. Mupicivat Powpsgrs, P. Sharpe, London. 

17,719. Apparatus for TRANSMITTING PowgR, W. 8. 
Simpson, London. 

17,720. Case for Exuisitisc JEwELueEry, C. Pittrohf, 
London. 

17,721. Comn-¥REED Escrriciry Musrsrs, F. J. 
Beaumont, London. 

17,722. WasHinc Paotocrapuic Pxatss, O. F. Walther, 
London. 

17,723. Rotary Fium Morors, J. W. Graydon, 
London. 

17,724. SusPENDING Stipisc Wospow Sasugs, J. Bell, 


London. 

17,725. CaEcKs for ADMITTING to THEATRES, A. Marsh, 
London. 

17,726. PgRFORATING PrussEs, A. Marsh, London. 

17,727. Hotpers for Sgatine Wax, J. T. Studley, 
London. 

17,728. TrEaTING PHorocraPHic Piatss, P. Hunaeus, 


London. 
—— for Connzctinc Enns of Rops, J. Taylor 
ndon. 
17th August, 1903, 


17,730. Pygumatic TrrEs, C. Lee, Birmingham. 

17,731. StzamM Pitz Drivers, H. T. Garvie, London. 

17,732. Layine out Timpser for Sate by Auction, J. 
Thornton, jun, Maldon. 

17,733. a Brnca Vicgs, C. and G. B. Taylor, 
Bi 


17,734. AUTOMATIC STOP-ACTION APPLIANCE, R. Reynolds, 
Manchester. 


17,735. Pwsumatic Trres, C. W. Formby, Weybridge. 

17,736. VARIABLE SpzED Mecuanism, F. UO. L. Chorlton, 
Manchester. 

17,737. PortaBLe Fire Drawer, W. D. L. Busby, 


Rugby. 
17,738. Pregs for Conveyrise Arr, J. A. Hart, 
ndon, 
17,739. ‘*CanpLatp,” C. E. Price, Bournemouth. 
17,740. InTRRNAL Combustion Torsings, R. Kennedy, 


17,741. "APPLIANCES for Usz in Keggrine Accounts, 
V. C. P. Gaunt, Birmingham. 
17,742, Mgans for Consuminc Smoxg, U. Pickles, 


lax. 
ag ry Surrs, F. A. Barton and F. Walker, 


xfo! 
17,744. Surrtrne Ports of E:ectric Tramways, W. J. 
Stewart, Glasgow. 
17,745. CvgrHgaD Exzcrric Conpuctors, A, Morris, 
Stockton-on-Tees. 
17,746. Bripcg Sair’s Loe, J. W. Gillie, North 
Shields, 
17,747. Jomsts for Pirg Untons, E. Foster and Son, 
Limited, and W. H. Foster, Halifax. 
17,748. Lusricatine CaRRIAGE Axugs, L. Sharman, 
Manchester. 
17,749. Spzmep Iyprcator, N. E. G. Little, Doncaster. 
—_. Arr Compressors, W. Anderson and H. Duncan 
lasgow. 
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17,751. Appiiancg for Sospenpine Hats under Sgats, 
. Brearley, and J. and J. B. Horrox, nega 
17, 752. ee ea Boke Cc Oo. ion and 
Sperring, Hungerfo: 
17,753. Ata Sucrion VENTILATOR, G. Steinle, Baden, 


any. 
1 ae Gas Bornsrs, L. S. Liebermann, 
don. 

nee for use in Vanwtiatine, J. A. Hart, 
Lon 

17,756. Darvine Mecuani:M for VeLocipapgs, N. A. 
Aubertin, Paris. 

17,757. Cur REeveasmrs for Caszrs, J. and F. Berry, 


Nottingham. 
ii, * eee for Rock-pr.LumNe Macuing, J. H. Smith, 


on. 
17,759. Macuing Guns, E. H. Clive and I. A. Timmis, 
London. 


17 760. Paveasune Dvuat Formune on R>aps, E. D. de 
Liebhaber, Wembley. 

17,761. Impaovep Sixt, C. La T. Rynd, Lon ion. 

17,763. Meart-sLicine Macaing, &. B. and G. A. Smith, 
London. 

17,763. Pisup Ovens, A. E. Walter, London. 

17,764. Prorectine the Enps of Bgams, N. F. Ramsey, 


mdon. 
17,765. Casm Tatts and Reaisters, J. Mayes, London. 
eure em Siena, Horns, W. A. Vincent, 


17, 767, ‘aiemens Proputsion of Veuicizs, C. 8. 
McIntire, London. 

17,768. Maxine Cotourntse Matrers, J. Y. Johnson. 
(The Badisch: Anilin and Soda Fubrik, Germany.) 
se eet Lasts fur Boots and Savgs, C. 8. Luitwieler, 

mdon, 
17,770. Construction of Bacrger1a Bzp3, E. Lines, 


on. 
Hoivgez for Hats and Coats, T. Knight, 
mdon. 
17,772. Luprovep AGRICULTURAL ImpLEeMENT, W. Chil- 
cott, London. 
ge ie Sospanpger for Lapiz’ Harts, T. Knight, 
ndo} 
17,774. J. Heald, 
Lond 


lon. 
— Davicsfor AUGMENTING Pepa. Cranks, C. Jones, 


mi 
7,771. 


n. 
Brakes for Ratrway Wacoxs, 


maon, 
17,776. Spgep Gaar for Vetocresp3s, L. J.-B. Savey, 
London. 


17,777. Apparatus for Garnpine the Eps8s of SpecTacte 
GLassrs, W. A. Oubridge and H. L. Ettinghausen, 
London. 

7,778. Spanne Recor. Guxs, G. Ehrhardt, London. 

17,79. Spanyers, J. G. Donuan, Liverpool. 

17,780. Manwuractorg of MULTIPLE Liso.aum, W. P. 
Thomp3on.— (Bremer Linoleumwerke Delmeahorst, Ger- 


many.) 

17,781. Procgss for the Ertmratioy of Sotpaur from 
Gotp Ors, G. Fischer and H. L. Ettinghausen, 
Londoa. 

17,782. Incanogscent Gas Burygrs, J. Cox, Croydon. 

17,783. Recerractye for Kyivas, F. T. e, 
London. 

17,784. Maxine Piouents, W. J. Armbruster and J. 
Morton, London. 

17,785. Makoye Picments, W. J. Armbruster and J. 
Morton, Lonion. 

17,736. 3 sL¥-raagapise Loom SautTtisz, R. L. Cumnock, 
London. 

17,787. Pipg Usion, J. Simpson, London. 

7,788. Apparatus for the Propuction of MixtuRE3 of 
Gasand Air, H. H. Lake.—(Selas Gesellschosi m. b. H., 
Germany.) 

—— Sscoyp Mecuantsm for Watcuss, L. E. Favre, 

ndon. 

17,790. Srgam Traps, C. A. Dunham, London. 

17,791. Goarp for CELLAR Traps, E. and E. C. Kerry, 


London. 
R. B. Ransford. —(L. 


17,792. CoLountmnc MATTER:, 
Casella and Co., Germany.) 

17,793. IMPROVED MEANS for ADVERTISING, M. H. Witty, 
London. 

17,794. Manuracturg of ALKaLI Oxipas, A. Leroyer, 
London. 

7,795. Exaryg Governors, C. Kuhlewind, London. 

17,796. AUTOMATICALLY-SHIFTING WEIGHT ScaLgs, O. 
Imray -—(H. Knorr, Germany.) 

ie Oe Gommnatemen of mans, Cc. R. 8. J. Halle, 


17,798, 
London. 
a oe Bansers’ Sugars, J. B. Martin, Kingston-on- 


mes. 

17,800. Scrussine Brusugs, J. B. Martin, Kingston- 

on-Thames, 

17,801. Apparatus for Tonngt Constrcction, J. V. 
Davies, London. 

17,802. Borrigs, J. C. Fell.—(F. Oadra, M. V. 
C. Friska, and B. Perka, 

17,803. EXPLosion Morors, La Société Anonyme des 
Moteurs et Automobile Hérald, London. 

17,804. Lames for Motor Cars, J. %. Johnson.—(A. B. 
Rodriguez and Cie., France.) 

17,805. MANUFACTURE of SotpHur Dvyesturrs, A. 
Meyonberg and The Clayton Aniline Company, 
Limited, London. 

no. Saas Ganerators, C. A. Jensen.—(A. Galli, 

y. 

17,807. Time Recorpgrs, I, Jelenko, London. 

17, 808. Paocgss for PREPARING Woop, J. B. Brenner, 
London. 

17,809. CuoTuH - cuTtinc Macuings, E. M. Waring, 


6 am of Freezixre Bopres, G. Wollers, 


Kucer, 


London. 
17,810. Cowstroction of Fiexistz Lappgrs, D. and J. 
Hurst, London. 
— ae Corps for Spinpizs, P. W. Wolf, 
naon. 
17,812, Mawuractors of Bricks, L. Klefisch.—(J/. 
Klejisch, Germany.) 
17,813. Toy BauLoons, B, G. Mésziros and G, Weber, 
London. 
17,814. Sargty Cotiision Devices for ELectric Tram- 
cars, R. Haidan.—(X. R. y Montparle, Spain.) 
re Macuunas for Cottine VaLve Discos, ¥F. L. Smith, 
ndaon. 
17,816. Hors Cottars, G. Imgraben, London. 
17,817. Tawnine Macuings, C. J. Glasel, London. 
17,818. Bevt Fasteners, H. Lewis, Birmingham. 


18th August, 1903. 


17,819. Construction of Barrets, H. Williams and A. 
Knox, Stoke-on-Trent. 

17,820. Can Movers, E. Prince, Bolton. 

17,821. BicyoLg ATTACHMENTs, W. and A. Chamberlain, 


Leicester. 

17,822, Hotprye Leap Bagr Pres, C. T. Cope, Kidder- 
minster. 

17,823. Worxtse Gas Esorves, B. Brown and F. E. 
Bowman, Manchester. 

17,824. Braxzs for Ve.ocirgpgs, The Premier Cycle 
Company, Limited, and F. E. Baker, Coventry. 

— VENTILATION of Boors and Saozs, R. F. Mackay, 


17826) Boors, G. Parker, Liverpool. 
17,827. oll uaaeer SMALL Faxes from Peart Wastes, 
Ow. 
17, wl Canreipoxs for SMatt Arms, J. K. Ewart, 


: las; 

17,829. "Dastoxs for ADVERTISEMENTS, A J. Ford, Not- 

. DE 

17,830. Sensa-aoenes Her. Paps, P. M. Matthew, 
Edinbiu 


17,831. NON-REFILLABLE Bortigs, A. J. Brudenell and 
J. Macpherson, Glasgow. 

17,832. Oresanae TRAMWAY Porsts, R. C. Bullough, 
Manchester. 

17,838. Inptcatine the Amount of Purcuasgs, A. Halir, 
Manchester. 

17, a Trp for Watxine Sticks, G. H. T. and J. Gowdy, 


lasgow. 
a7, (885. Bepoow Fornitorz fur Hosritatzs, R. Bailey, 
17,836. ATracuMEnt for Topacco Pires, BE, W. Bache, 
Birmingham, 





es Sanaa Spxzgep Gzar for Crores, W. Baines, 


erpoo 
17,838. Vatygs and Piva Taps, H. Oliver, Crosby, 
Liverpol. 
17, mg cea Bsaaks Loox, D. McGlinchy, Hamil- 
n 
17,840. Cuart Tasies, J. C. Col'amore, Glasg>w. 
17 per! Mecuanicat Startine of a Motor, W. Bode, 
mdon. 
17,842. Ecgvators, J. Jackson, Liverp ol. 
17,843. Warmine Apparatus, J. J. Cartwright, Biry 
mingham. 
17, we [swan Topas for Moror Wugets, W. McNamara, 


17,846 Sivare Srrap for Hansom Cass, W. Dickson, 


17,846. Ea:y Bivsa Heap Fastener, W. Feather and 
W. Widdop, Halifax. 
17,847. ATTACHABLE Bicycte Rast, W. G. Reynolds, 
ndon, 
17,848. Spgep Inpicators for Motor:, J. M. Castro, 
ndon. 
17,849. Borer Firt-Boxes, W. D. Boyce, London. 
17,850. Heemericatty Ciosine Botrixs, Juhnsen and 
Jorgensen, Limited.—(#. Caurette, France ) 
17, ve ne Rattways, G. Westingh-use, 
17,852. lll Bavance for Sirpine D ors, O. Hocking, 
ndon. 
17,853. Sgcrrovat Bock Casgs, J. L. Kershaw, 
London. 
li, —_ Daivine Putters, C, Higgins and D. Murray, 
ndon. 


17,855. Maxine Music Sueerts, H. P. Ball, London. 

17,856. Stgam Taays, F. W. Leuthesser, London. 

17,857. Macutngs for Tagatinc Fapaics, 0. Lichten- 
stadt, London. 

@ — PsorocraPHic P ates, A. Reiner, 


17, $59. “Fasrasisa for Bzxtrs, T. Parker, Roydon, 


17,860. "Auromatio Cot-orr and Sienau for Tank 
F Apparatus, W. Renner, Kansas City, 
Missouri, U.S.A. 

17,861. Uriuisation of Oms, M. Ferrero and A. 
Franchetti, London. 

17, (862. Ranway Rar Merat Tiss, V. A. Schowalter, 


17,863. InrgRNAL ComBusTIon Esciyss, M. Ferrero 
and A. Franchetti, London. 

17,864. CrossHeaps of Encinzs, R. H. White, London. 

17,865. Compounp Engines, R. H. White, London. 

17, 866. AUTOMOBILE CONTROLLING APPARATUS, R. H. 
White, London. 

17 =. Stack AppaRatus for AUTOMOBILEs, R. H. White, 


ndon. 
—_ Driving Axts~ Mecuayism, R. H. White, 


ndaon. 
17,869. ALKaLis, E. A. Ashcruft, London. 
17,870. Concentration of Muverats from Orgs, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 
17,871. Evectric Arc Lamps, C. Oliver, London. 
17,872. Lesysgs, F, H. Payne, London. 
17,878. _Istansat Comsustioy Excrvgs, D. Clerk, 


17, S74. "Paneoen IsTensiriers for INCANDESCENT 
Lam. P3, C. S. Snell, London. 
17, Se Device for Corrine "Ue Saxavas, W. Bartels, 


17,876. ‘Muzmasy Tents and CLoaks, G. K. Ansell, 
Lond 


on. 
17,877. Sewine Macurvyes, G. H. Dimond, London. 
17,878. Resttrgnt Waee.s, C. A. Houfe, London. 
— Horper for Lavatory Papgr KoLts, A. Myers, 


g! 
17,880. Spausas for Cycre Sappiss, E. N. Gulich, 


London. 
— Tarpav.ins, T. N. Wylie and A. J. Henderson, 


mdon. 

17,882. Toastine Fork, J. H. King, London. 

——— for Caancine Mongy, J. Tabrar, 

ndaon. 
17,884. Boot Truxs, F. Howkins and R. D. Spinney, 
ndon. 

17,885. Apparatus for Ozonisina Arr, R. F. Wood- 
Smith, London. 

17,886. Boots, G. T. Hawkins, London. 

17,887. Psgumatic Tire for Motor Cars, J. Russell, 
London. 

17,888. Craan Casgs, F. W. Howorth.—(The Racine 
Paper Goods Company, United States.) 

17,889. Macuinery for Maxine Bortrigs, B. J. Brearley, 
London. 

17,890. Pagssinc of Gun-cortron Biocks, G. W. Bell, 
London. 

17,891. Loapinc Macuings, W. E. Hamilton, London. 

17,892. Loapinc Macuings, W. E. Hamilton, London. 

17,893. Removine Moisture from ConrectioserRy, H. 
Hebbivghaus, London. 

17,894. Wepogs for Fixtxc Raitway Luings, E. 
Bernasconi, London. 

17,895. Pagparations of Zinc for Paints, M. Malzac, 


ndon. 
17,896. LiraauaRps for Evecrric Cars, A. Royle, 
verpool, 
17,897. TassELs for UmBrgiias, P. J. Walshe, Liver- 
pool, 
17,898. Hotpzrs for Newsparsrs, E. Wentzel, Liver- 


pool. 

17,899. Means for Licutine Bakers’ Ovens, T. Gillard, 
Liverpool. 

17,900. AUTO-PNEUMATIC Music PLAYING INSTRUMENTS, 
W. P. Thompson.—{The Wilcox and White Company, 
United States.) 

17,901. Cican Correr, J. W. Mackenzie.—(Perrot and 
Co. Met sllwarenfabrik, Germany.) 

17,902. Pace Inpex for Booxs, J. L. Thompson, 
London. 

17,903. Drivinc Crank, J. W. Mackenzie.—(/. Vennesla, 
Norway.) 

17,904. Lerrer Fives, J. Walker and Co., Limited, and 
E. G. Dow, London. 

17,905. Errectinae Permanent Duisinrection, P. 

Simundt, London. 


19th August, 1908. 


17,906. Parts of Wing Srraivers, H. McClelland, Bir- 
mingham. 

17,907.- Games, E. Harrison and BH. J. Huxtable, 
Birmingham. 

— PxEUMATIC Tires for Cycizs, M. Halstead, 


gham. 
robe Maxine Caarn Linus, J. T. Onions, Wolver- 


hampton. 
17,910. Boor Trexs, W. W. Simpsoii, Bradford. 
17, = Curio Casene, 8. J. Ford, Minchinhampton, 


17,912. The Baker's Sream Ser, T. &turtewagen, 
Bath. 


17,913. ADvEeRTISING Devics, B. Bradford and C. F 
Gotthardt, Liverpool. 

17,914. Caps, 8. Hughes, Liverpool. 

17; 915. MECHANICAL ADVERTISEMENTS, F, Seary and 
3. Lenderyon, Newport, Mon. 

17,916. TYPEWRITER RUvLE, A. 8. Sargent, Belfast. 

17,917. Straw TevussEer, H. Butler, Bournemouth. 

17,918. Borrtzg Storrgr, M. Richter and F. Eggers, 


mburg. - 

17,919. An Avromatic Emercency Brake, J. Izett, 
Glasgow. 

17,920. Rapiator CizangR, R. C. Hodgson, London. 

17,921. Dysgine Fisrous Susstances, F. Colburn, 
Keighley y- 

17,922. TwisTine oe, T. A. Boyd and J. and T. 
Boyd, Limited, G 

17,923. Kwocx-pown Puecen Box, J. Robertson, 


Glasgow. 
17, ee Fovrm-rnassvne Gangnator, W. J. Rodgerson, 


me see i og a for Boors and Saozs, H. A. Webb, 


17, a. Raisina StgaM in Bor.ers, G. Hughes, Man- 

17,98, STseRtNo WakEL of Motor Cans, H. W. Meyers, 

17, oan Te MoULD fcr Tarts, &c , G, Miller, Birming- 

17, "080. Book Mark and Cup, H. ©. Rocholl, Man- 
chester. 


17,931. Drawixa Frame, G. Hill and A. M. Young, 
Manchester. 


p17, oN _eneaaee on Rartways, J. Boon, Man- 


ches’ 
17, 238. ‘Ome Bars for Piss and Tvszs, A. 8. Goldie, 


Ww. 
17. ro O3aNaMENTAL Dasions, W. Harbutt, Bath- 
ampton, Somerset. 
17,9385. APPARaTUs fur CoaLine Satps3, D. D. D. Plunket, 
Southampton. 
17,936. TagaTING T<xTILE Fasrics, C. A. Giuschwitz, 


17,937. Consuminc Smoxe, K. A. Biunnschweiler, 
Manchester. 

17,938. Screw Tap3 and D.xs, F. W. Milne, Man- 
chester. 

17,939. Bigacuiwwe, J. Birtwistle, Pendleton, near 
Manchester. 

17,940. Mecuanism fur Arvostina the Backs of Seats, 

Webber and Clatworthy and Co, Limited, 

17,941. _Cuncvtarixa Water, M. G. W. Méiller, 
Lon 

17,942. a E. Round, Londo 

17,943. Rotary Evang, A J. Boult. mts E. Smallbone, 
Onited States.) 

17,944. Sucpuur Buryeas, H. Blumenberg, juan, 


London. 
17,945. Rupssr Tings, H. J. Dixon and E. D, Brewer, 


17,946. Saraty Fusss, J. Sachs London. 
17, 947. Davice f.r OPENING Sxyuicurs, G. W. Pearce, 


London 
17,948. Siavau Mowitor for Sate’s Orricsrs, J. Wall, 


mdon. 
17,949. CaL)B tATING ALTERNATING CcRRENT INSTRU- 
MENTS, U. G. Lamb, Cambridge. 
17,950. Sain Cagam for Ecz ema, C. Bridge3, Wrotham, 
Kent. 


17,951. Car Saat, J. Riley, H. R. 8. Smith, and H. E. 
Beckett, London. 
17,952. Mouxtuxa Spoots on Macuinzs, B. Sharp, 


17,953. ewueiiiine Rattway Vauicugs, The British 
itlectrie Car Company, Limited, and A. K. Baylor, 
17,954. Tortet Casiyet for BatH-nooms, A. J. Pollock, 
ondon, 
17,955. Mecuanism for Sroprina Lo-:m3, F. Lange, 
ion. 
17,956. Manvuracturninc Lirsopons, X. Fischer, 
Liverpool. 
17,957. Bencugs, J. 8. Miller, Reading. 
17 958. RatLway SciEEPsrs, J. H. van Tassel and J. M. 
Th hornton, Kiogston-on-Thames. 
17,959. SECURING CARPETS to Fioors, B. W. Vigo.—{/. 
. H. Vear and A. E. Gould, Transvaal.) 
17, 60. Macuives for Woop ‘WorkiNo, K. k. 8, Allan, 


ion. 

17, a ee Gux-corron Buiccks, G. W. Bell, 
Loi 

17,962. \-gemae for Conpgnsixc AmmowtA, J. Robson, 

17, 6s. Anno or Vapour Moror, J. Robson, 

17,964, Decent Axtgs of Motor Cars, J. Robson, 
London. 2 

17,965. Propuction of Naw Derivatives, H. E. New- 
ton.—{ The Farbenfabriken vormale F, Bayer and Co., 
Germany.) 

17,966. Maxine Lacz, T. L, R. L., and C. W, Birkin 
“(Mathéere Freres, France. ) 

17,967. Compositions for IssuLaTine Purposes, M. 
Kemp-Welch, London. 

17,968. Batine Pagsses for Cotton, A. E, Cummins, 


London. 
17,969. Makino IsFLaMMaABLE L1QU01Ds, B. J. Atterbury, 
Londo: 


m. 
17,970. Figs, M. G. Bristow, London, 
17,971. Manuracturge of Linotzum, L. W. Seeser, 
London, 
17,972. Coat Srampgr Bars, H. Koppers, London. 
17,973. Dry DisTiLLation of UacaNic Susstances, H. 
CG. Aminoff, London. 
a Frrmixos for E.xcrric Lames, R. W. Braham, 


17,675. Taseruaer of Grarm, J. Seman London, 
17,976. Cycizs, J. H. Rowse, London. 

17,977. Sae.ves, C. Orr, London. 

17,978. Poncuss, W. E. lisley and H. H. Collier, 


ion. 
17,979. InvaLip Carriagss, 8S. I. Lightfoot, London. 


17,980, Pastrinc MaTeriaLs ToceTusr, A. Gerlach.— 


i. Rehwoldt, Germany.) 
17,981. PRropucine M ANGANESESU LpuaTE, J.Y. Johnson. 
"(The Badische Anilin and Soda Fabrik, Germany.) 
17,982. OxipaTion of AROMATIC HypDRocaRzons, d. ¥. 


Johnson. —(The Badische Anilin and Soda Fabrik, 


Germany.) 
20th August, 1923. 


17,983. Stop Dravucur, W. Tillotson, Colne, Lanca- 


shire, 

17,984, ADAPTABLE Fire Batt Coat Saver, M. Dean, 
Btoke- -on-Trent, 

17,985. DRawine Orr Worts, W. Ramsden, London. 


17; “nae ConngCcTING-RODs, A. U, Artct, Barham, East 
17,987. ‘Securina HANDLES to Urensits, J. T. Petford, 


Manchester, 








SELECTED AMERIOAN PATENTS. 


From the United Btates Patent-office Official Gasette. 


727.1 $11. RatLwaYy tag fe H. Duffy, Chicago, 1.— 


ed September 20th, 1 





m9 926. — for Spinning Macuinas, J. B, Sutton, 
Manchester. : 


Gant A railway Be made of sheet metal and 
having a shank provided with serrated edges, and 
with a suitable point, laterally projecting, sub- 
stantially parallel lugs, the lower margins of which 
face downwardly to form retaining shoulders, and a 
head integral with the back of the shank, and bent 





margins of said lugs. ©) A 
a shan. 
an oo3 
or ex 
ng r ends of the 
with the back 


laterally over the to; 

sheet-metal railway spike comprisi! 

ing longitudinal ree — uni 

transverse wall and a head com: 

sions projecting specs seme from Pov up 
side walls, - a part form 





———g 


wall which is folded repr over the upper 

of said laterally-directed merging 

727, 690. Ou Cay, M. sn Cr 

Se acc cae 
Caine —~ combination with an oil ca 

feed mechanism comprising a pump Seed —- 

piston co-acting ba pt a feed pipe projecting into 

the lower portion of th e barrel, and a valve casi) 

having a clip adapted to engage with the Projecting 


127,660 





end of the feed pipe to hold the casing detachably 
connected therewith by frictional contact. (2) In an 
oil can, the combination with a pump barrel having a 
feed pipe projecting upward therein, of a casi 
carrying a spring clip to engage the end of the f. 
pipe, a valve housed in the casing and operating 
normally to close the pipe, and a pow: Be engaging the 
valve. 

727,912. 3 Bisemo Fiourp Turbine, C. G. Curtis, New 

or ¥.—Filed July 81st, 1897. 

Claim. nD In an elastic fluid turbine, the combina- 
tion with movable direct vanes for producing forward 
motion, of two or more sets of movable reverse vanes 
and intermediate guide passages, through which the 
fluid passes in for ig backward 
motion, and an expansion pao co-operating with 
the reverse vanes, substantially as sct forth. (2) In 
an elastic fluid pe wy the combination with two or 
more sets of movable direct vanes and intermediate 
guide passages through which the fluid passes in 

for ing forward motion, of two or 

more sets of movable reverse oy ans spremnatiens 
ide passages through whic e fluid passes in 
= for d g backward motion, and an 











¥ 








nsion nozzle co-op:rating with the reverse vanos, 
tantially as set forth. 


728, re Reoutatixe Device ror StRaAM TORBINES. 
J. Stumpf, Berlin, Germany.—Filed December 26th, 


1901. 

Claim. In a regulating device for steam and gas 
i, combination of the steam admission 
nozzles 6 with valves & for closing these nozzles, a 
channel d directly connected to the steam admission 
pipe g, said ch bei: cted to the nozzles by 
means of the valves k mentioned above, a second 
channel ¢ connected to some of the nozzles and to the 

istons of the valves k, said ch 1 be! 
bo the steam admission pipe g by means a a passage h 
and throttling means Hthated in this passage, sub- 








stantially as described and for the pu set forth. 
(2) Ina regulating device for steam gas Carmine, 
the combination of the steam admission nozzles b wit 
valves k for closing these nozzles, a channel d directly 
connected to the steam admission pipe g, said channe 
being connected to the nozzles by means of the yentes 
k mentioned above, a second channel ¢ connected to : 
some of the nozzles ) and to the be Pistons of the valves k, 
said ch 1 being steam admission 
pipe means of a Law } myc finn Pony 
Fituated passage an Sat for 0) 

same, substantially as described and for The put pubis 
set fort! 
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THE INSPECTION OF MATERIALS. 
By A MANUFACTURER, 
No. I, 

< is very widely recognised by manufacturers, the 
; 5 cote lack, of it—that their goods have to 
= ergo forms & most potent factor in determining 
ibe cost of those goods to the buyer. In a strict sense 
this applies more to articles that are “ made to order” 
than to those which are made wholesale and distributed 
py retail, and whose quality has to be determined by 
their ultimate usefulness; the great difference being that 
in the first case the inspection is made before and in the 
other case after purchase. The smaller articles of com- 
merce that are made by the gross, or the hundred or 
thousand gross, as the case may be, do not, however, 
appeal to the engineer—they affect only his domestic, 
and not his professional life; but with those goods or 
that article upon which he has spent time and labour in 
evolving and designing the case is very different. His 
whole professional life and future hopes may be shattered 
by a careless or unscrupulous maker using unsuitable 
material, or putting in bad workmanship on a job, at a 
single blow, and in order to protect himself the custom 
has grown of rigidly testing and inspecting the work 
before he accepts it. That the custom is so general 
proves that it is, or is deemed by the majority, good 
and useful, and directly conducive to the desired end. 
But that it has its drawbacks, and chief amongst them 
is the enhancement of price, is undeniable. Unfor- 
tunately with us the practice has become a fetish, and 
the thought that prices vary with standards exacted is 
seldom allowed to trouble the equanimity of the pro- 
fessional designer. 

This, however, does not affect the truth of the matter. 
The man who has to earn his living by the profits he 
can wake out of other people’s requirements has grown 
careful by experience, and carefully estimates, and allows 
so much for every separate requirement of the designer. 
He knows better than anyone else just how much extra 
cost has been put on to cover these stipulations, and 
by how much cheaper he could have done the work 
had he been given carte blanche. In fact, this custom 
hasassumed such proportions at the present time that 
the tendency is to depart from healthy and reasonable 
conditions, and an abuse of it has grown up that is 
extremely detrimental to trade generally. The present 
condition of things in this respect is very serious, and 
undoubtedly much trade has, as has before been pointed 
out in these columns, left the country solely on this 
account. Thinking that a general discussion and review 
of affairs may be of interest and help to those profes- 
sionally interested in design, it is proposed to consider 
the subject in the light of a manufacturer’s knowledge, 
and analyse as nearly as possible the need and reason for 
inspection, the limiting or otherwise of requirements, and 
the best methods of obtaining that which every one 
wants and but few really get—a good, sound, and work- 
manlike job. 

It is not often that we pause and realise how radically 
the last century has altered industrial life. Within the 
space of a hundred years, engineering as now known has 
been born, reared, and set in the very forefront of human 
progress. We are often told that certain of the old, 
extinct, or decayed nations were our masters in this 
science, and that all the boasted achievements of modern 
days pale before the works of men who lived their lives 
many centuries before our era. This may, in a sense, be 
quite true. But whatever the knowledge then possessed, 
very little or nothing of it has been handed down to us, and 
we are justified by this limiting of our knowledge in term- 
ing the nineteenth century the most important and pro- 
gressive that the world has ever known. But progression 
bas meant also a totally different standard of life; in fact, 
almost a new world has been created, with innumerable 
and ever increasing wants and demands. The whole 
tenour of the life of man has taken a fresh aspect, and 
the world of to-day has little in common with that of a 
hundred years ago. Conditions then favoured an indi- 
vidual existence, to-day we all live with our neighbours. 
Work then was of the slow, plodding, but eminently 
thorough order, and a man invariably put his best into 
what he did for the sake of the work itself. To-day, with 
so much to be done, and with so little time to do it in, and 
with our large workshops distributing the labours on one 
pleceamongst many men—with the narrowing of responsi- 
bilities and the prevalence of mechanical labour—a man 
has little or no pride in his work, but works automatically 
and unthinkingly, with the result that his standard of 
excellence has ceased to be a matter of personal pride, 
and his sole and only motive for labour is the monetary 
gain that walks in its trail. When industrialism, then, 
began to awake, and demand became brisk, it is not to 
be denied that workmanship suffered severely, and un- 
scrupulous dealers did not hesitate to sacrifice ruthlessly 
quality in both material and workmanship, with the 
result that buyers, in self-defence, began to impose 
certain conditions on an acceptance of their orders. 
However much we, who are directly interested in manu- 
facture, may protest against the often ridiculously extra- 
vagant demands of a specification, we have to admit that 
it .8 due to past shortcomings on our predecessors’ part 
that these specifications exist at all. Manufacturers 
generally have only themselves to blame for the birth of 
the modern specification, though they can hardly be held 
altogether responsible for its present development, that 
being much more due to the academical notions of the 
impractically educated engineer in control. 

A must be freely admitted, by both buyers and makers, 
that, under present conditions, some regulation and over- 
sight on the part of the designer during the progress of 
Work through the shops is very necessary. In order to 
one a suitable standard of excellence, it must regret- 
ully be conceded that continual vigilance is obligatory, 
* that it is alone the knowledge that this vigilance 
will invariably be exercised that keeps work up to the 





required pitch. With the question of decadence of 
morals that this evidences, as business men we have 
nothing to do, however much we may privately regret it. 
The fact remains that police work in our commerce is an 
essential, and that it is an innovation that has come to 
stay. This granted, there arises the much larger and more 
important question— how far is it necessary, and at what 
point does it begin to operate unfavourably, taking all 
factors into consideration; when, in short, does the 
necessary oversight become a nuisance and a deterrent to 
progress, and so tend to defeat its own avowed ends? 

Toattempt asolution of this problem it will first be neces- 
mo to find whereabouts we stand at the present moment, 
and to examine the methcds now in use. Commonly, 
when drawings have been made for a certain work, be it 
a bridge or a locomotive, the author of them works out a 
specification of the way in which he wishes the work to 
be done, and the materials he wishes to be used for the 
several parts. This,in company with the drawings, is laid 
before the maker for his price, it being understood that an 
inspector wil] be appointed, whose duty is to see that the 
conditions are duly attended to during the progress of the 
work. Now, itis a very curious, and at the same time 
unsatisfactory state of affairs that, notwithstanding the 
many thousands of specifications that have up to the present 
been thus issued, no standards had, until quite recently, 
been evolved in thiscountry. There isnot even a general 
agreement amongst engineers as to what constitutes 
essentials, let alone a consensus of opinion on minor 
points. So much diversity of opinion obtains on all points, 
that it is very much to be doubted whether any two speci- 
fications for different jobs can yet be found alike in their 
requirements, although the jobs in question may be pre- 
cisely similar in character. That this in itcelf constitutes 
a great menace to the progress of industry will be evident 
to anyone who will consider the matter, and whilst most 
engineers will agree with the proposition in the abstract, 
yet each is so wedded to his own ideas that he cannot be 
persuaded to co-operate in any movement towards the 
admittedly desirable end. The specification question is 
just now a burning one with manufacturers, who are 
seeing through this incomprehensible state of affairs, 
foreigners and aliens are handling the work that should 
be finding employment for Englishmen, who are con- 
tinually being taunted from all quarters with lack of 
originality and resource, and are openly being accused of 
senility and stupidity. And yet it is obvious that, so long 
as a maker can never know in what manner he may be 
required to do work, he cannot possibly determine on 
specialisation of methods for his shops, for he must be 
always open to work to fresh specifications. Of what 
use is it designing special machines to work in a special 
manner, no matter how economically, when that manner 
will perhaps only suit one out of every ten, and possibly 
not so many, designers? No man is fonder of profit 
making and taking than the average manufacturer, but 
if he sets out his shop to do work in the cheapest 
possible way, and so can only work in that manner, he 
will turn grey with waiting before he sees a flourishing 
business. It will be necessary to discuss this point again 
before finishing. 

There are many kinds of inspection, just as there are 
many different inspectors, for no maa is like his fellow. 
A specification may be as precise as legal phrasing can 
well make it, but its interpretation, after all, depends on 
the human element, and though its paragraphs may be 
of cast iron, yet they will prove in some ree as pliable 
as india-rubber. Instances are not far to seek where the 
draughter of the specification himself does not know 
whether his demands are being carried out, though he 
may be personally inspecting the work. Broadly speak- 
ing, it may be said that there are two kinds of inspec- 
tion—the crude ard the expert, each having its own 
vagaries. Possibly this is a very rough way of classing 
several thousands of individuals, who are many of them 
original in every way, and it may be grossly unfair to 
those gentlemen who, whatever their attainments, are 
honestly striving to do their duty to both their employers 
and the manufacturers with whom they have to deal; 
but, after all, the classing will apply to the great 
majority ; they may be placed in one or the other cate- 
gory. By the term “crude” is meant that class who 
“don’t know,” and by the term “ expert” the class who 
have some knowledge, possibly even a fair measure of 
attainments, and who believe they know “all about it.” 
Most makers have experienced many of both, and most 
would unhesitatingly prefer to deal with a “ crude.” 
True, a “crude” can be very tiresome. He is often 
exceedingly afraid of doing right for fear of doing wrong, 
and he often insists on things being done that are most 
ludicrous and annoying; but on the whole he is much 
the better man to deal with, and the strange thing is 
that he gets a much higher average of work from his 
makers. The reason for this is not very far to seek. 
Human nature hates to be “rawed,” and the expert has 
a most unfortunate and often purposely exercised knack 
of doing this. He is most anxious to find fault, and to 

rove that he is up to every dodge, and that he cannot 

e hoodwinked, and the foreman is not human who would 
not put his wits against this, and have the satisfaction 
of cheating the great man. The first axiom in inspec- 
tion should be: “There are more ways of cheating a 
suspecting man than that man can fathom bya lifetime’s 
research ;” and the second: “ Assume every maker honest, 
therefore, unti] he proves himself a rogue.” 

Armed, then, with his specification, the inspector pro- 
ceeds to the works making the goods, and then examines 
and tests, accepts and rejects, according to the inter- 
pretation he puts on the written clauses. His powers 
are plenary, and his decisions generally beyond dispute. 
According to the state of his temper, or of his digestion, 
the contractor will have a good or a badtime. A simple 
nod or shake of his head may mean a gain or a loss to the 
latter of hundreds of pounds in some cases. The 
position undoubtedly is a responsible one, and one that 
demands a good man to fill it—a man who has a correct 
notion of the possibles and impossibles of work, and -is 





of an unswerving reo‘‘tude of character. The pity of it 
is that in very few instances are these qualities to be 
found combined. Personal experience of workshop 
methods is deemed rather a disqualification than other- 
wise for the position—it is apt to have generated an 
undue tolerance of work and the workman! It isa little ° 
of an anomaly, and is strikingly characteristic of our 
national character, that the man generally preferred for 
these posts is as well able to fill them as a round peg can 
fill a square hole. Influence or interest generally is his 
sponsor—it is reckoned a small thing to look at work and 
say whether it is up to or below required standards. 
Therefore, what with the uncertainty of both speciffea- 
tion and inspector, the manufacturer has a hard place to 
fill. The first is always different, and the second often 
unreliable. Under the circumstances, is it to be wondered 
at that prices average high in this country ? 

Look atthe question in another way. The simple aim 
and object of a specification is the obtaining of good 
work, and of inspectorship, the seeing that the good 
work is carried out. What have these attained to? 
Largely the means of airing one’s personal crotchets, and 
the display and swagger of unbounded power. Take any 
modern specification and scan it through. Note the 
minute instructions as to the setting out, handling, 
making, and progress of the work through the shops ; 
the pains and penalties for this thing and the other thing ; 
the allowances and deductions to be made; the rigorous 
conditions as to labour, ard the “musts” and “must 


nots” that adorn every paragraph. Add to this a being 


who persists in reading even more into them than there 
appears on the face, and who is constantly unearthing 
hidden meanings to his own intense satisfaction, and one 
may fairly grasp the present state of the market. That 
the British manufacturer lives at all to-day is matter for 
wonder, but that his supremacy is only now being 
seriously questioned is matter for marvel. 

Now comes the consideration, “Is good work assured 
by the present system ?” It should emphatically be said 
that better work is made nowhere outside of England ; 
butit is necessary to qualify this by adding, “ nor more 
expensive.” And this is where it hits so hardly when 
considering the subject commercially. At the same time 
few would be prepared to say that it is because of the 
system, as carried out, that the work is goo’, rather 
should it be caid it is in spite of it; but undoubtedly the 
system has prevented the wholesale lowering of standards, 
such as is witnessed when Belgium sends her work over 
here, for instance ; and the point becomes, can we main- 
tain its advantages and yet secure the lower prices of 
our competitors? We haveall been chagrined many times 
lately to see desirable work go out of the country and 
the foreigner reap our rightful benefits; and as manu- 
facturers we cannot Lut admit that, on the score of 
pricing, we are far behind our rivals. Is it rational to 
expect otherwise when conditions are so different? The 
foreigner will never consent to work to our specifications 
and to endure our inspection at his own price—he will 
not do it for our price-—he will not do it for any price. 
Taking conditions to be fulfilled as the measure of suc- 
cess, the British manufacturer is far and away and ahead 
of competitors, ‘as he is the only one who will even 
attempt to fulfil them. And yet it is not to be assumed 
by this that British work is the most suitable for its 
purpose. There is a wide distinction here, all hinging on 
the meaning of the word “best.” In England we under- 
stand by this the highest finish and the most minute care 
of detail; outside us it means “best” or “most suit- 
able” for its purpose only, and takes no account of 
money spent on looks for the sake of looks only, or on 
theoretical reasonings that have no practical bearing. It 
is brought more forcibly home to us by an examination 
of work secured in competition against us. Few would 
like to say that better, in the sense of more useful work, 
could be done by English firms than is to’be found in the 
American Bridge Company’s bridges or the Baldwin 
Company's locomotives. Every essential for the work 
they have to do is to be found in these articles; 
they have been most carefully planned so as to secure 
the maximum of efficiency at the minimum of cost; 
they are without fads, and are made for work by work- 
men; are of the simplest construction and design, and 
are a monument to the skill and integrity of our com- 
petitors. We cannot touch them in price, because we 
cannot do as they have done. They, as well as we, work 
to a specification, and undergo inspection, but with this 
difference, the specification and the inspection are both 
their own. Whoever elects to go to these people for 
goods buys what they offer made to their standard. 
Therein lies the whole secret. Standardisation has been 
possible with them. They knew the lines on which they 
intended to work; they laid out their works, they put 
down their plant, they made everything to fit in, so that 
their work should cost them the minimum. Then they 
set up their own standard of excellence, with the result 
that a Baldwin is a Baldwin the world over, and an 
American bridge can never fail to be recognised. ‘The 
problem—faced under different conditions, certainly— 
has been successfully dealt with by them. So far as 
modern science goes, their goods are the best value for 
money. It is our turn now to face the position. How, 
under the conditions confronting us, are we to keep our 
standards and reduce our costs so as to compete with 
this foreign minimum ? 








THE VALUE OF WHITE PAINTS ON 
ENGINEERING STRUCTURES. 


THe number of tons of paint used in engineering 
structures is enormous. To give one instance, it takes 
three years to paint New-street Station, Birmingham. 
The work begins at} one end and finishes at the other, 
and by the time that end of the station is finished the 
other one requires re-painting ; so that, practically speak 
ing; this huge station is continually in the painters’ 
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hands. There is a valid reason for this continual paint- 
ing, viz., the major portion of the station is covered in 
with a glass roof, the structure of which is of iron. As 
a consequence, the steam that escapes from every engine 
entering the station and rises, would corrode the metal 
if a thick coat of paint were not laid on. 

So as to give light and airiness to the interior of the 
station the colour of the paint is a white, or, rather, 
cream, the pigment used being chiefly white lead. Now, 
white lead is not a permanent paint where moisture is 
present ; in fact, itis one of the worst kind that could 
be used, and, to prove this assertion, I would ask the 
reader carefully to consider the following facts :— 

The oil vehicle in paint dries by the absorption of 
oxygen, and it is on this account that oxides of metals 
produce good drying paints. But the value of each 
pigment in a paint differs according to its oxidising 
power. Red lead and red oxide of iron produce good 
drying paints; but other pigments are weak oxidising 
agents. For example, whitelead, sulphate of lead, 
carbonate of lead, basic acetate of lead, black oxide of 
Inanganese, sulphate of zinc, oxide of zinc, and umber 
are all weak oxidisers of oil. 

The most energetic oxidising agents for oil are air 
—t.e., the oxygen of the atmosphere—red lead, litharge, 
and the different grades of lead, borate of manganese, 
and the hydrated peroxide of manganese. The chemical 
reactions that occur between red oxides of iron and of 
lead with linseed oil were stated in the article on “ Paint 
as a Preservative of Iron from Rust,” and does not 
require repetition here. The following reactions express 
the change that occurs between whitelead pigment and 
the vehicle in a white lead paint :— 


Cs H; (Cis Hy; 03); + 8 Pb CO; Pb H, O, 
(oleine ) (commercial whitelead.) 
= Cz H; (O H); a 8 Pb (Cis Hs; 0) ~ 3 Pb Co; 
(glycerine.) (linoleate of lead.) (lead carbonate.) 
+H,O + O, 
(water.) (free oxygen.) 

On inspection of this equation it will be noted 
that when commercial whitelead—which is a compound 
of carbonate and hydroxide of lead—is mixed with linseed 
cil, the lead hydroxide unites with the fatty oil acid 
(olein) and forms linoleate of lead, at the same time by 
such saponification the base of such acid becomes con- 
verted into glycerine, water and free oxygen being evolved, 
the lead carbonate remaining unchanged in the oil. 
This fact means that the drying power of whitelead is 
due to the presence of hydrate of lead—i.e., the 
hydroxide—but as there are only two atoms of oxygen set 
free from the whole whitelead pigment, the supply of 
oxygen to oxidise the oil into linoxide—.e, linoxine, 
which is the tough coat of dry oil—commercial white- 
lead is but a weak drying paint. But painters know 
from experience that if a whitelead consisting of car- 
bonate of lead alone were mixed in oil the paint used 
would not dry, and would also work chalky under the 


~ brush. It is the chemical combination between the lead 


hydrate and the oil that causes whitelead to be so 
unctuous and to work so smoothly. But it must 
not be forgotten that a mixture of hydrate of lead 
and linseed oil exhibits no opacity at all; such a com- 
pound is simply a dirty, grey, greasy, semi-transparent 
mass. The opacity of whitelead is entirely due to the 
carbonate of lead present in the commercial qualities.* 

Apart from the feeble oxidising qualities of whitelead 
as @ paint, there is a source of weakness in the 
paint itself—viz., the production of linoleate of lead 
which is a pure lead soap, and is a compound 
that is easily soluble in water, consequently a coat of 
whitelead paint is not proof against the penetration 
of water, but is capable of being washed away by every 
shower of rain as easily as common laundry soap is 
dissolved in water. 

The above equation has considered only one of the 
fatty acids of the oil—viz., the olein—but an analogous 
action takes place between the other fatty acids—viz., 
stearic and palmitic acids}—-whereby stearates and 
palmitate of lead are produced. 

The above explanation gives the chemistry of white- 
lead paint. Now let us consider whitelead from a 
physical point of view. The components of the paint we 
need only now consider are the oil and the pigment. The 
pigment consists of a hard, solid, insoluble, unsaponifi- 
able body of carbonate of lead, and a semi-solid soluble 
body, hydrate of lead. The oil consists of three acids united 
to a common base. When the pigment and oil are 
mixed these acids become oxidised and separated from 
the base, and the soluble hydrate of lead combines 
with the oxidised acid to form semi-solid bodies—oleate, 
stearate, and palmitate of lead. 

The base to which these acids were united has also 
become oxidised into glycerine, which is a greedy ab- 
sorbent of water, and tends to prevent the paint drying. 

All these bodies are undesirable in paint—in fact, 
they are the seeds of future destruction ; the only valuable 
portion of the whitelead paintis the unchanged carbonate, 
and the small quanitity of oil that has been oxidised into 
linoxide—i.e., linoline. The inference to draw from these 
facts is that whitelead paint as commonly prepared is 
an unstable compound ; and, in fact, it could be improved 
upon by using simply a mixture of carbonate of lead in 
oxidised linseed oil. But from the painter’s point of view, 
such an ideal compound is not workable, because it floats 
off and works chalky. 

Many attempts have been made to produce an ideal 
permanent whitelead pigment, which I shall consider 
later on. 

If any reader doubts the solvent power of whitelead 
paint in water, I would ask him to put a handful of 
lime into — of paint, mix it up well, and then try the 
effects of diluting the mixture with oil or with water ; he 





* Commercial whitelead itself ists of 8 parts carbonate and 1 part 
hydrate of lead. 


! — stearin, and palmitin are oxidised oleic, stearic and palmitic 
ac’ 








see that the mixture is equally miscible in either 
uid. 

Such a mixture is the basis of oil and water “ paints.” 
The compound stated above as pear, oss composition of 
whitelead paint is not quite exact, because, in addition 
to the oil and paint, the paint is thinned with turpentine 
—the presence of which in paint is simply that of a 
diluent, and, therefore, does not enter into the chemical 
reactions that occur in a paint—in addition, some driers 
are added. The addition of this last substance greatly 
modifies the permanency of a paint. (In a subsequent 
article I may consider the chemical and physical action 
of driers.) 

So far we have considered the paint as being a pure 
one ; but, unfortunately for the integrity of paint manu- 
facturers, adulteration of paint and pigment is more 
frequently the rule than the exception. But the ques- 
tion of adulteration of pigments also deserves a paper 
to itself. 

Attempts to improve whitelead by the addition of 
sulphate of lead have been made from time to time, and 
from a chemical point of view such improvements are 
real, because sulphate of lead is not decomposed 
like whitelead when mixed with oil; but for that reason 
also it does not decompose the oil and split it up 
into its components. Consequently sulphate of lead 
does not produce lead linoleates, stearates and palmitates 
—i.e., lead soap—as white lead does. 

But experience has shown that a mixture of sulphate of 
lead and oil alone does not produce a good working paint 
—for this reason, the sulphate of lead (Pb SO,) does not 
saponify with the oil, the resulting mixture being simply 
a mass of pigment, incorporated with a fluid vehicle 
which will not dry quickly, and, as a consequence, re- 
quires the addition of some siccative to render the paint 
mass drying. 

By mixing sulphate of lead with whitelead, however, a 
fairly durable white paint is obtained, because the lead 
soap that is formed by the hydrate of lead constituent of 
the whitelead suffices to bind the white carbonate and 
sulphate of lead ina mass ofa more or less drying com- 
pound—i.e., oleate, stearate, and carbonate of lead— 
whence there is a large proportion of solid white par- 
ticles enclosed in the minimum quantity of bin ing 
material. But the proportion between the whitel 
and lead sulphate must be correctly adjusted. The 
addition of any drier only lessens the drying quality of the 
paint, because, unless the drier be a “ resinate,” it in- 
creases the quantity of glycerine that is eliminated from 
the oil. This glycerine becomes diluted with the water 
that is also evolved (vide chemical reaction given above) 
whence the drying of the whitelead is retarded, and 
the presence of such aqueous solution of glycerine 
— the free oxygen acting as an oxidising agent in 
the oil. 

The most effectual way of causing whitelead paint to 
dry would be by the aempee of a “resinate,” be- 
cause such resinate would absorb glycerine and water, 
and, as a consequence, allow the paint to dry at a 
quicker rate than if left without such addition. In any 
case, however, the whitelead paint is not impervious to 
water, or the influence of noxious gases or chemical 
components of other pigments, because the saponified 
mass becomes dissolved in the oil, and as the linoleate is 
miscible in water, the film of dry oils that envelope the 
solid particles of white carbonate of lead would not be 
impervious to water or non-penetrable by noxious gases 
or son 

Whitelead is not generally adulterated. The usual 
adulterating materials for white em are gypsum, 
barytes, silica, kaolin, and chalk. e latter substance 
is the one that would be most generally used as an 
adulterant for white lead, because chalk is a carbonate of 
calcium (CaCO,). But chalk has no qualities to fit it 
for use as a pigment, it does not combine at all with oil, 
and has no covering power, and moreover, the carbonic 
acid in chalk (t.e., Ca CO; = CaO, CO.) would be expelled 
by the elimination of the acids from the oil, leaving lime 
(CaO) behind. Therefore the presence of chalk in white- 
lead would cause such a compound to be easily soluble in 
water, and at the same time be destitute of all painting 
qualities. In the case of the other substances used as 
adulterants, they are inert themselves towards either 
pigment or oil. But they are practically worthless as 
components of a paint. Gypsum is native sulphate of 
calcium (Ca SO,). Barytes is sulphate of barium 
(Ba SO,). Silica is oxide of silica (Si, O;) ; and kaolin is 
anative white clay used in pottery making. None of these 
substances saponify oils to form metallic soaps, and they 
have no covering power; barytes and silica are as worth- 
less as a paint material as fine sand would be. 

They are not pernicious from a chemical point of view, 
but simply act as diluents to the pigments, to lessen the 
cost, or to defraud the purchaser. Consequently they do 
not form materials for further consideration in this 
article. 

It must not be forgotten that whitelead is made in 
many ways, and therefore its composition is not always 
the same as that stated in the formule given above. 
For example, there are (1) the “stock” method, or old 
Dutch process of making whitelead; (2) the chamber 
method; and (8) the precipitate process. There are 
many processes that have been patented and worked 
more or less, but the above named are those chiefly in 
use for the production of whitelead on a commercial 
scale. By the stock method the whiteleads produced 
has the following composition:—-2 Pb CO;, PbH,0., and 
is practically a basic carbonate of lead, having a per- 
centage composition as follows :—68°95 per cent. lead 
carbonate (Pb CO,), 31°05 per cent. lead hydroxide 
(Pb H,0,), the several components being present in the 
following proportions :— 86°32 per cent. lead monoxide 
(Pb O), 11°36 per cent. carbonic acid (CO,), 2°32 per cent. 
water (H,O). In the chamber method these components 
vary :—83°47 to 86°80 per cent. of lead monoxide, 16°15 to 
11°16 per cent. of carbonic acid, and 0°25 to 2°00 percent. 
of water. If the whitelead contains too much carbonate, 





it becomes practically useless as a paint material for 
reasons stated above. In the process of maki 
Kremnitz white lead, litharge is used instead of motallie 
lead, such white paint erally has a composition as 
follows:—91°21 per cent. lead carbonate, 8°21 per cent 
lead hydroxide, 0°42 per cent. moisture, the com nents 
being in the proportion of 83°77 per cent. lead oxide 
15°06 per cent. carbonic acid, 1-01 per cent. water. [t 
is not intended in this article to go into the chemica| 
production of whitelead, but the above formule are 
given to show what difference may be expected to 
be found in whiteleads commonly produced. ll car. 
bonates are easily split up by the action of acids on 
them, hence the unstability of whitelead as a pigment, 
but in the case of sulphate of lead PbSO, (= Pho 
SO,) the sulphuric anhydride (SO,) is so intimately com. 
bined with the lead oxide that it is not separated easily 
therefrom. The composition of lead sulphate ig ag 
follows :—73°55 per cent. lead oxide, PbO; 26°45 per 
cent. sulphuric anhydride, SO, ; and it contains 68-31 per 
cent. of metallic lead, because the components of sulphate 
of lead are not easily separated, and unacted on by the 
fatty acids in linseed oil, a combination of lead sulphate 
and oil does not saponify to form a hard soap, and there. 
fore does not form a good paint. 

Otherwise lead sulphate would prove a formidable rival to 
whitelead. Many attempts have been made to overcome 
this defect, but the most successful one is that produced 
when the white Ln pars consists of an intimate mixture of 
whitelead and | ulphate. But, for the reason stated, 
such a paint will not be perfectly permanent, because of 
the whitelead component. A much more perfect (ic, 
more permanent) paint is produced when lead sulphate 
and zine white (i.¢e., oxide of zinc, Zn O) are combined, 
but inasmuch as neither of these white substances has 
any affinity for the oil named (do not saponify with the 
oil vehicle in a paint), it is necessary to incorporate with 
the mixture a small percentage of whitelead. Such a 
compound is the following:—92°390 per cent. lead 
sulphate, Pb SO,; 0°554 per cent. lead oxide, PbO; 
6°335 per cent. zinc oxide, Zn O; 9°421 per cent. lead 
carbonate, Pb CO;; 0°350 per cent. water, H.0; 1-050 
per cent. water combined. 

A much simpler mixture consists of 70 per. cent. lead 
sulphate, 23 per cent. lead oxide, 7 per cent. zinc oxide. 
The value of such a compound as a white pigment for 
forming a paint depends on the relative proportion of 
zine oxide and lead sulphate. Ina non-poisonous white- 
lead the compounds consist of lead sulphate, zinc 
oxide, and barytes. Sulphate of lead is also a white in- 
soluble substance, consisting of lead oxide and sulphur 
dioxide (Pb O + SO, = Pb SO;,), but it is not made for use 
as a pigment for use by itself. 

Zine whites do not form good painting compounds, 
because the zinc oxide does not saponify with the fatty 
oil acids, the resulting compound being one that has not 
much adherent qualities on that account, and easily 
flakes off when dry—unless a varnish instead of an oil 
vehicle has been used; zinc oxide is a combination of 
metallic zinc and oxygen in the proportion of 80°25 per 
cent. of the former to 19°75 per cent. of the latter. There 
are several ways of producing this oxide, but they do not 
concern us in this paper. 

Suffice it to say that as a pigment zinc oxide is per- 
fectly permanent, because the union of the metal and 
oxygen is so close that it is not easily destroyed ; but for 
the reason stated zinc white does not form a good oil 
paint, owing to the very small amount of saponification 
that occurs; the mixture is destitute of opacity, or 
covering power. Owing to the intense whiteness and 
amorphism of zinc white, it becomes a useful substance 
for mixing with other white pigments to improve their 
colour and permanency, but too much must not be 
used, 

One of the most perfect white—unfortunately, it is not 
quite white, but has a creamy colour—pigments I know 
is Griffiths’ zinc white. This is an oxysulphide of 
of lead, combined with a large quantity of barytes. The 
following composition is typical :—23°041 per cent. zinc 
sulphide (Zn §), 9°182 per cent. zinc oxide (Zn 0), 62°541 
per cent. barium sulphate (BaS0,), 3712 per cent. com- 
bined water (H, 0), 1°362 per cent. ; 

A pure sulphate of zinc (Zn 8) consists of 67 per 
cent. zinc (Zn) and 38 per cent. sulphur (S), and is too de- 
ficient in whiteness to meet the wants of a white pig- 
ment. There are several compounds used in white paints, 
under various names, which are combinations of zinc 
oxide and sulphide with barytes, gypsum, or some other 
white materials; but sufficient has been stated to show 
the general character of the white pigments used for 
making white paints for engineering structures. 








NEW VAUXHALL BRIDGE. 
No. II.* 


In a previous article, a general description and illustration 
was given of the stage to which the works in connection 
with the building of new Vauxhall Bridge had advanced. 
In brief, with the exception of the Westminster centre pier, 
the whole of the structure has been practically completed up 
to the finished level of -9°75. We now propose to lay before 
our readers a full account of the constructive details of 
this new Thames bridge, accompanied by working drawings, 
and photgraphs taken during the progress of the undertaking. 
The plan of the Westminster abutment—Fig. 1—includes 
the face, or river dam, together with its returns. Upon the 
east side, the piling is driven continuously round, until it 
terminates in line with the back of the abutment, but 
on the west the nature of the ground required it to be 
carried only half round the side elevation. Measured 7 
bloc, the abutment is 100ft. 3in. by 56ft., but the length at 
the back is reduced to 88ft. 6in. by a = of offsetts, intro- 
duced at a distance of 25ft. 3in. from the face. There is 4 
clearance of 4ft. Sin. between the inner surface of the dam 
piles along the face, and of 2ft. 3in. at the returns. The dam 
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NEW VAUXHALL BRIDGE—THE ABUTMENTS 


(For description see page 228) 
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Plan of Abutment 
Fig.3. 
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Half Outside Elevation of Abutment. 
Fig 4. 


































































































Gropred Piles 






































































































































CITI ITrrirrsrsciriiririrriiritt 














jeaeesne 





“Tene Exorsamme” 





= 


SS 


\\ 


ij: 


Fig |. Westminster Abutment. 
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NEW VAUXHALL BRIDGE‘WORKS 














Fig. 2—-FALSE WORKS IN FRONT OF ABUTMENT 











Fig. S—PILE DRIVING OPERATIONS 


piles for both the abutments and the piers are whole baulks, 
i2in. by 12in., shod with shoes weighing each 28 lb., with 
the cutting edge on the bevel, as shown furtheron. At the 
Westminster end the approaches, with a few exceptions of no 
importance, have not been much interfered with so far, as 
their original width has hitherto sufficed for all temporary 
requirements. 

The position of the new Westminster abutment, with 
respect to that of the old bridge, is well shown in the block 
plan in Fig. 1, in which the original curved splayed wing 
walls, the now demolished landing-stairs, toll-houses, face | 
wall, and parapets appear. It will be seen that the new 
abutment is pushed forward riverwards 12ft. 6in. in front of | 
the old, and the enormously-increased accommodation pro- | 
vided for public traffic is conspicuously apparent. ‘The | 
difference is especially noticeable in regard to the respective | 
widihs of the two structures, which are more than two to 
one in favour of the more modern design. This dimension 
might at first sight seem to bea little excessive, but West- 
minster Bridge has a width of 85ft. and Blackfriars of 76ft. 
between the same points. Besides, provision is made in new 
Vauxhall Bridge for a double tramway track.. It will thus.’ 





be the first metropolitan river bridge to carry a tram line 
over the Thames, unless, indeed, in the meantime, before it 
is completed, the hearts of the authorities at St. Stephen’s 
are softened. In that case they might grant the petition in 


| favour of a tramway over Westminster Bridge, which they 


twice successively refused. It may be mentioned dpropos to 


| the present subject that the Committee of the Bridge House 


Estates have sanctioned a scheme for rebuilding Southwark 
Bridge at an estimated cost of £350,000. They have also 
under their consideration a proposal from the London County 
Council to run an electric tramway over the new bridge into 
the City. All endeavours of the authorities to increase by 
more direct routes the communication across the river 
between the north and south districts of the metropolis 
cannot be too highly commended. 

The timber false works required for the building of the 
Westminster abutment are represented in the engraving 
Fig. 2. In the background is the dam with one of the returns, 
and the upper row of waling pieces bolted to the piles.. In 
the foreground is the transverse row of large piles, 18in. by 
18in., driven to form the main supports for the arch centres. 
These are strutted by horizontal timbers, bolted toa waling 


Fig. 9—PIERS OF OLD BRIDGE WITH ARCHES REMOVED 


| piece, and piles at a short distance in front of them. The 
| space between the abutment dam and the piles for the center- 
| ing is bridged by staging covered with a rough wooden plat- 
| form. For the Lambeth abutment, and for the piers, the 
| same arrangement of piles for the centering in Fig. 2 is 
| adopted for carrying the weight of each‘ half arch. The 
general plan in Fig. 3, as well as the elevations and sections 
in Figs. 4—7, is the same for both abutments, with some 
slight variations. A heavy and troublesome work was 
required at the Lambeth or Vauxhall shore, involving a large 
| amount of masonry and castiron, which will be further referred 
| to. The work in question comprised the diversion and recon- 
| struction of the Effra and Clapham storm relief sewers, which 
| were originally laid within the old abutment. In the plan, 
| the offsetts are indicated by figures, corresponding with those 
| on the cross section, giving the heights above Ordnance 
Datum. The height of the springing line of the arches varies, 
so as to adapt them to the gradients of the bridge. The 
distance between the parapets is 80ft., and the faces of the 

| side elevations project 10ft. beyond the parapet lines. — 
The half outside elevation, Fig. 4, shows the finished 
) dressed granite face work of the abutments, consisting of 
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ashlar masonry laid in Flemish bond, in courses 2ft. in 
height, with headers 2ft., and stretchers 4ft. on the face, a 
patter of 1 in 10 being given to the front wall. There are 
six courses in this abutment, but in that on the Lambeth 
side there are but five. From Fig. 4 can be seen the manner 
in which the piles with the bevelled shoes are driven. At 
regular distances of 5ft. guide or gauge piles with diamond 
points are first got down, and the spaces afterwards filled up 
with the others. The last, or closing pile, was slightly wedge- 
shape, and literally jammed them all together. I acted, in 
fact, in a horizontal direction, similar to the keystone of an 
ordinary arch, It will be noticed in the figure that upon 
each side of each gauge pile the direction of the bevel is 
reversed. This operation is shown in the engraving 
Fig. 8, where spaces appear between some of the driven piles, 
waiting for the closers. It was mentioned in the preceding 
article that the removal of the foundations of the piers of the 
old bridge was a tedious and a troublesome job. Every 
impediment was easily cleared away to the level of low 
water, but at this depth timber dams had to be driven 
surrounding the piers. It should be mentioned that a per- 
fectly water-tight dam was made with single rows of piles, 
which were not tongued and grooved. In the engraving 
the work is being carried on at one of the piers, with the pro- 
tecting dolphins in front. 

In the section, Fig. 5, through the line B B in the plan 
Fig. 3, the concrete composing the backing and hearting of 
the abutment is of two descriptions. The lawer mass, 
18ft. Jin. in depth, extends from ‘—21-00, 2ft. from the 
bottom of the piling, to ‘—2-°25, and consists of Portland 
cement concrete in the ratio of 8 to1; above, up to the 
springing level of the arches, the proportion is as 6 to1. It 
will be seen that along the side elevation of the back part of 
the abutment there are but three courses of stonework. The 
whole of the concrete was thoroughly well rammed in suc- 
cessive layers. At a distance of 3ft. from the edge of the 
concrete the face work in the cross section—Fig. 6—com- 
mences, the stones bonding in with the concrete to depths of 
oft. Yin. and 1ft. 9in. alternately, with the exception of the 
bottom course, which is 2ft. 6in. on the bed. It should be 
stated that the rough, racked-off portions of the upper part 
of the section will be filled up in the finished work for the 
new steel arches, which are not extended into the masonry 
as in the design for the stone arch, but spring from articula- 
tions level with the face of the abutments and piers. Fig. 7 
is a section at A A in Fig. 3. The concrete was tested in the 
form of briquettes for the crushing strength. When the 
cement was mixed with three of sand it was tested, after a 
period of twenty-eight days, under a pressure of 200 1b. to the 
square inch. Neat cement, after seven days’ setting, was 
required to stand 4001b. per same unit. 


The appearance of the site during the demolition of the 
previous structure is represented in the photograph, Fig. 9, 
which is a view of the piers of the old bridge after the removal 
of the cast iron arches. Before taking leave of it, a few 
words concerning its general dimensions and proportions will 
probably not be without interest, and for illustration we give 
an elevation in detail of the centre arch. The old bridge 
consisted of nine spans, each of 78ft.in the clear. There 
were altogether ten cast iron arched ribs of a uniform depth 
of 1ft.6in. They were of the double tee pattern, with upper 
and lower flanges 6in. and Sin. in width respectively, and 2in. 
in thickness, and were placed at uniform distances of 4ft. lin. 
from centres. In the web of the ribs the metal was ltin. 
thick, and the joints, three to each arch, which was cast in 
three pieces, were secured by double cover plates and six din. 
bolts on either side. Cast iron floor plates carried a macadam- 
ised roadway 24ft. in width, and two footpaths of York 
paving, one 6ft. and the other 6ft. Sin. in width. The eleva- 
tion of the old centre arch is not by any means unpleasing, 
and with the exception of its limited span, is a very fair 
specimen of one of the first cast iron arches. It was opened 
for traffic in the year 1816. We are indebted for the 
accompanying photographs to Mr. William Muirhead, 
A.M. Inst. C.E., the engineer to Messrs. Pethick Brothers, the 
contractors for this portion of the work. It should be men- 
tioned that the erection of the Westminster centre pier, 
which was delayed owing to a breach occurring in the coffer- 
dam, is now practically completed, like the rest of the 
substructure, up to the finished level of -9:75. The contract 
for the construction and erection of the whole of the steel 
superstructure will be let probably about the end of the 
present month, 








THE SAHARA RAILWAY. 





A Great deal of interest is now being shown in France 
with reference to the projected Sahara Railway, for which 
three routes have been suggested; these routes are from 
Igli to the Niger, from Biskra; 214 miles south-east of 
Algiers, to the west shore of Lake Chad, and from Bizerta, in 
Tunis, to Lake Chad. M. Paul Bonnard, who is an acknow- 
ledged expert in African affairs, delivered recently a public 
lecture, in which he set forth the claims of the route from 
Bizerta to Lake Chad, as compared with the two other 
routes. According to M. Bonnard’s idea, the projected rail- 
way should not be built solely with the object of crossing the 
Sahara ; on the other hand, it ought to become a Trans- 
African railway, and herein lies the real importance of the 
toute recommended by M. Bonnard, for it would connect the 
French possessions in North Africa with the French Congo. 
Starting from Bizerta or Bugara, it would reach Lake Chad 
by way of Bilma ; thence it would be taken to the bend of the 
river Ubangi, and it would have its terminus in Loango or 
Libreville, on the Atlantic coast. The construction of this 
ine would unite the French possessions in Africa, and it 
would make it possible for French Central Africa to be 
defended ; but the other lines, starting from Igli or from 
awe would reach French Congo only either by way of the 
pees Soudan kingdom of Sokoto, or across the German 
; smaceene, and in both cases without touching the Central 
J risa possessions of France. M. Bonnard showed also the 
advantage of the route from Bizerta as compared with another 
Project to build a railway either from Philippeville, in Algeria, 
~ from Biskra to the east shore of Lake Chad, for a line 
: arting from Bizerta would be 500 kiloms. shorter, and one 
pd Burare would be 1000 kiloms. shorter, than a line built 
roe hilippeville. The leading French transport companies, 

© syndicate for building African railways, and the com- 
mercial world generally, are all in favour of building the 
Projected railway from Bizerta, and this fact will have great 
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THE IRON AND STEEL INSTITUTE. 





TWENTY-NINE years ago the members of the Iron and 
Steel Institute paid a visit to Barrow-in-Furness. This 
week, under the presidency of Mr. Andrew Carnegie, 
they have re-visited the town to see the great develop- 
ments in the local iron and steel industry, and to hear 
the authors of some thirteen papers, half of whom deal 
with the latest phase of research in the direction of heat 
treatment of steel. The meeting lasts from Monday, 
August 31st, until Friday, September 4th, but the first 
day was practically devoted to formal and official work, 
whilst the Friday is entirely occupied with pleasure 
excursions into the Lake District and to Blackpool. 
Really the meeting commenced on Tuesday with a recep- 
tion in the Town Hall of Barrow by the Mayor, Mr. 
James Fisher, assisted by the members of the Reception 
Committee. Owing to the limited hotel accommodation 
in the town, not more than half of the members were 
temporarily resident. The remainder were quartered at 
Furness, Ulverston, Grange, Lake Side, Bowness, Con- 
iston, and other towns within 80 miles, and the delay 
caused by the necessity for awaiting the arrival of their 
trains determined a somewhat late hour for the meet- 
ing. Nevertheless, some 400 members assembled, and as 
it is stated that over 250 ladies accompany them, it will 
be seen that the meeting is a large one, more than double 
the gathering of 350 members in 1874. 

The Town Hall was filled to overflowing when the 
Mayor, Mr. Fisher, welcomed the guests of the town on 
this their second visit. He briefly reviewed the history 
of the district, which practically began in 1800, when a 
thousand tons of iron ore and charcoal were shipped in 
small schooners. In 1830 there were not more than 
five farmhouses and a dozen cottages, with a total of a 
hundred inhabitants. Now there were between sixty 
and seventy thousand people, mainly of the working 
classes. He himself was connected with the first ship- 
ment of iron to the United States in 1869, when 450 
tons of rails were sent over in sailing vessels; but now, 
when they did send iron, it was in steamers of ten to 
twelve thousand tons burthen. The town always had 
a very close connection with the Institute, the Duke 
of Devonshire being in some senses the father of both 
of them. As an example of their own recent develop- 
ment he mentioned the Technical Schools, on which 
£30,000 had been spent, and they had just been opened 
by H.R.H. Princess Louise when she came to launch 
H.M.S. Dominion. In conclusion, the Mayor reiterated 
his welcome, and in that he wsa supported by 
Colonel T. E. Vickers, vice-chairman of the Recep- 
tion Committee. 

Mr. Carnegie, as President of the Institution, replied 
on behalf of the members, and had much te say in 
praise of Barrow, which had set the example to so much 
work in America. There was “ nothing the matter with 
Britain” except the 3000 miles of sea which divided it 
from America. That should have been prairie land, and 
then they might still have been one nation under one 
flag, but he still hoped to see the races re-united. 

The President then proceeded to give a short inaugural 
address as follows :— 

It is twenty-nine years since the Institute held its autumn 
meeting at Barrow. i have recently looked over the proceedings 
of that notable meeting. These seem to carry us real almost to 
the very beginning of cheap Bessemer steel manufacture in 
America, in which as usual Britain was the pioneer and taught the 
younger Republic. It was at that meeting your fellow-member 
and Bessemer medallist, Alexander Lyman Holley, then our 
engiaeer from the Carnegie Steel Works, read the two papers 
which first brought to your attention the doings of your American 
a in developing the Bessemer process you had given 
them. 

There are several here to-day who were then present. Such was 
the impression made upon the meeting that after the discussion, 
in proposing a vote of thanks, our Nestor, Sir Lowthian Bell, as 
President, said :—‘‘ There was no doubt that in America they were 
doing great things in the facture of B steel, and their 
friends on the other side of the Atlantic were not averse to telling 
them what they did, and not only what they did, but how they did 
it. He thought, under the circumstances, if any member of that 
Institute was entitled to the thanks of the meetiog it was the 
gentleman who had just read the last two papers.” 

The effect of these papers, as you know, is a matter of history. 
Mr. Josiah T. Smith, of Barrow, one of the greatest of your 
managers, and subsequently President of the Institute, charac- 
teristically said that Mr. Holley would find that, as far as 

w was concerned, Nhe would try and do as well, in 
regard to quantity, as the United States,” which struck the 
right note. There spoke the true Briton, who has done accord- 
ing to his means more than any other, the American not 
excepted. The record of the great little mother of nations is 
not equalled by any of her children, although her oldest: and 
biggest seems to. inherit his mother’s indomitable spirit and the 
ability to work miracles. In all matters of iron and steel, how- 
ever, the child has been borne upon the shoulders of the parent. 
If the Atlantic Ocean had been prairie land there would have been 
little left in the world but the conquering old lady and her 
family, all under one roof, under one flag—a_ self-sustaining 
Empire under free trade, with probably two hundred millions of 
our English-speaking race, and a home market so big as to give 
control of neutral markets. No question of protection or pre- 
ferential tariffs then to disturb us; besides all this, we should 
have been able to enforce peace among nations. It would have 
been a case of Britain versus all the rest of the world, the world 
kicking the beam. 

Gentlemen, unfortunately an ocean exists where we should have 
preferred prairies, but it is traversed in about the same time as 
the 3000 miles of land between Montreal or New York on the 
Atlantic, and San Francisco and Victoria on the Pacific. Who so 
bold as to predict that never is our race to succeed in converting 
the ocean, hitherto a barrier to your extension, into the pathway 
to re-union of the two once united branches’? NotI! My faith is 
unshakeable that some day this will be accomplished, and that, 
instead of being two small islands here alien to the European Con- 
tinent, you will look across the sea to your own children in Canada 
and the United States, and become once more the mother member 
of the dominant power of the world, 

Mr. Whitwell participated in the discussion, and asked Mr, 
Holley to give his opinion on the ‘from one-half to three- 
quarters more product which could be got from the converter in 
America than we were getting in England,” which Mr. Holley 
answered after reading his second paper. It was chiefly owin 
to his own invention of bottoms in reserve and removable appli- 
ances, 

There was also at this historical meeting a report, a remarkable 








roduction, submitted by David Forbes, foreign secretary to the 

nstitute, upon the progress of iron and steel industries in foreign 
countries. I naturally turned to see what he had to say about the 
United States. Several pages are given to the Pittsburg district, 
and what is there recorded carries me back to the days of youth 
ety. In 1873 the Pennsylvania Steel Company made 
20,000 tons of steel rails. They make that amount in two weeks 
now. Bethlehem Ironworks were engaged in raising a loan of the 
enormous amount of £20,000 for the extension of their works—a 
paltry 100,000 dols. Five millions would be comparatively less to- 
day. The great Cambria Ironworks, in Western Pennsylvania, 
near Pittsburg, were credited with having made no less than 
10274 tons of ingots in the week ending September 26th, the 
largest quantity ever made ina week—a day’s work now-a-days. 
Two new blast furnaces were being built in Obio, the capital of the 
company being all Scotch, and it was proposed to call the iron 
Scotch-American pig. This isn’t a bad brand—either of men or 
iron. It is noted that the total production of pig iron in the United 
States in 1872 was 2,897,000 net tons, and in 1873 just about the 
same ; to-day it is approaching 20,000,000 tons per annum. The 
product of steel, nearly 15,000,000 tons, is greater than the rest of 
the world. 

The progress of Germany and Britain have also been great. 
Britain made 643,317 tons of steel in 1874, and last year 4,909,000 
tons. Germany made 361,946 tons in 1874, last year 6,394,000. 
In 1874 Britain made 6,054,000 tons of pig iron, Germany 1,906,00) 
tons. Last year they made 8,517,693 and 8,403,000 tons respec- 
tively. In 1874 the world was producing nearly 14,000,C00 tons of 
pig iron and 280,000,000 tons of coal. Now there is bzing pro- 
duced 41,000,000 tons of pig iron and 780,000,000 tons of coal. 

Another item—Mr. Forbes is informed that for the last seven 
months natural gas has been utilised in Pittsburg in one of the 
mills. The largest output for a furnace then known was during 
the week ending September 7th, 1874, 7024 tons—100 tons per day. 
When our Lucy furnace made 100 tons in one day, the world 
thought the limit was surely reached. Two new Carnegie furnaces 
have recently averaged 650 tons each per day for months at a 
ume. 

Records are given of various enterprises which promised brilliant 
results, hut which are already things of the past. Perhaps the 
most noticeable point of all is that not the sightest mention is 
made of the Carnegie Steel Company—so much a thing of 
yesterday it is.- It was making iron and building bridges, and had 
also furnaces in operation, which were visited by the late Thomas 
Whitwell, but it was scarcely worth noticing, as its steel works 
were then only under construction. So rapid'y do things grow in 
the new land. : : 

You have noticed that the blast furnace product increased mora 
than six times, and also the rail mill’s product, about the same. 
The work of a week is now done in a day; but great as is that 
contrast, here is one still greater.. There have been made and sold 
without loss hundreds of thousands of tons of 4in. steel billets at 
3b. fora penny. Surely, gentlemen, the limit has been reached 
here. I think it has, and it is doubtful if ever a lower price can 
be reached for steel. On the contrary, there is every indication 
that period after period the price of steel is to become dearer 
owing to the lack of raw materials. To make that 3 Ib. of steel, at 
least 101b. of material were required—3 lb, of coke, mined and 
transported 60 miles to the works, 14 1b. of lime, mined and 
transported 150 miles, and 441b. of ironstone, mined at Lake 
Superior, and transported 900 miles to Pittsburg, being transferred 
twice, once from the cars into the ship, and again from the ship 
into the railway cars. How it was done I cannot pretend to tell 
you, but I know the figures are correct. But every time I repeat 
them I doubt their possibility. This was done during the day of 
depression, when everything was at the lowest. Costs are several 
dollars per ton higher to-day, during this period of boom in 
America. 

Gentlemen, such is the contrast between 1874 and 1903. What 
is it to be twenty-nine years hence? What changes are to come?! 
I have tried to imagine some of its features. It is scarcely 

ible that this country can increase its product of iron and 
steel materially. Let us hope that the product will not be de- 
creased. The vital element in the matter is, as we all know, the 
supply of iron ore. Many of you are conversant with the situa- 
tion here. I only know what I learn from others, but undoubtedly 
the attention of the iron and steel manufacturers should be directed 
to this question—Where and how can they obtain a supply of iron 
ore ¢ 

Nor is it a question which the manufacturer of America can 
safely neglect. It was because it forced itself so strongly upon 
us that we secured such an abundant supply of the best ore 
obtainable. For sixty years, I think, the United States Steel 
Corporation is supplied at its present rate of consumption, but 
sixty years is as nothing in the life of a nation. It is upon 
future discoveries of iron ore that the future of cheap steel 
manufacturing, even in America, depends. There are immense 
deposits in now inaccessible parts. In Utah, for instance, and 
in Southern California large deposits have been found, so 
that steel will continue to be manufactured, but it would not 
surprise me if its cost was very greatly advanced in the future. 1t 
seems almost miraculous that such an article as steel could be pro- 
duced and sold without loss at three pounds fora penny. lam 
convinced that this is a thing of the past. It will bea question of 
increased cost, and therefore of increased price, so that neither 
Britain nor America need fear that steel manufacture will be 
wholly lost; the world will gladly pay the increased price 
necessary to obtain it.. During the next half-century, it seems 
that America is to increase her output at a tremendous pace. 
The output of Britain will perhaps remain stationary, or even 
increase somewhat if developments in Norway and Sweden prove 
satisfactory. 

Gentlemen, even if this Barrow meeting should fail to rank in 
importance historically with the first one, Iam sure that in the 
warmth of welcome received, in the enjoyment of the occasion 
and in the meeting of one with another, the records will not fail 
to show that 1903 compared favourably even with its epoch-making 
predecessor, 

The scrutineers, Mr. Snelus, jun., and Mr. Watson 
Gray, then reported that the ballot showed that some 
ninety new members were duly elected; after which the 
meeting settled down to consider the papers. Only two 
were taken on the first day, and these were by Mr. 
Hadfield, and by Messrs. J. E. Stead and A. W. Richards. 

Mr. Hadfield’s paper on the “Alloys of Iron and 
Tungsten ” must be considered as one of a series written 
by him on the alloys of iron, and is a valuable sequel to 
those in which he has dealt with nickel, chromium, 
aluminium, and other additions to iron. The following 
synopsis of this long paper of sixty-eight pages may be 
useful :-— 

Part I.—Historical data: Origin of the name, dis- 
coyery, and early history of the metal; ores of tungsten, 
their description and sources; properties and prepara- 
tion of pure tungsten; production of the metal tungsten 
and ferro-tungsten ; early history of tungsten alloys and 
tungsten steel. 

Part II].—Physical data relating to tungsten and its 
iron alloys: The metal tungsten; production of the 
author’s specimens. Cast tungsten-iron alloys: Appear- 
ance of fracture, bending tests. Forged tungsten-iron 
alloys: Appearance of fracture, bending tests, elastic 
limit, tensile strength, elongation and reduction of area, 
water-quenching and bending tests, compression tests, 
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welding tests, corrosion tests, magnetic qualities; heat 
treatment of tungsten steel; self-hardening steel; con- 
clusion ; bibliography. 

The first part traces back the history of the metal, or 
rather of its ore, to 1574, and the next reference was 
found by Mr. B. H. Brough in 1590. The chapters on 
the distribution of the ores, and the production of the 
metal itself, will be found especially valuable for re- 
ference. The second part of the paper describes in very 
considerable detail the author’s experiments on a series 
of iron-tungsten alloys, containing up to 16°18 per cent. 
of tungsten. The results are given very fully in a large 
number of tables and diagrams, but the main results are 
summarised in one table, of which the most interesting 
part is as follows :— 
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The discussion of Mr. Hadfield’s paper was limited to 
two speakers, but more were desirious of speaking, and 
a long written discussion may be expected. Mr. F. W. 
Harbord, of Coopers Hill, referred to some unpublished 
tests of his own, which confirmed the author’s con- 
clusions, and he thought that indifferent forging and 
welding might be ascribed to low manganese, especially 
when sulphur was present. Mr. J. E. Stead, of Middles- 
brough, thought that no field of metallurgy offered a 
wider scope than that which embraced these alloys of 
iron. The author had not referred to the metallography 
of iron tungsten alloys, but some of his own experiments 
were quoted to show the effect of heating a bar from one 
end and then developing the structure. In some of these 
quick cutting tool steels no less than six varieties of 
appearance, dependent on the temperature, were shown 
in a single piece. The chemist had a difficult task in 
analysing the new steels, for so many elements had to be 
determined. Many old ideas were upset, seeing that the 
best results were obtained by burning the steel pre- 
paratory to treatment, and it was not always the finer 
grain that indicated the best quality. The author ought 
to publish all his papers in collected form. Mr. Hadfield 
replied very briefly, and then the President called upon 
Mr. Stead, who gave a synopsis of his papers—see page 
243—and exhibited many interesting specimens and 
photographs. 

Half of the papers presented at this meeting dealt with 
the heat treatment of steel. The first two on the list 
were contributed by Mr. J. E. Stead and Mr. A. W. 
Richards conjointly. They are entitled ‘The Restora- 
tion of Dangerously Crystalline Steel by Heat Treat- 
ment” and “ Sorbitic Steel Rails,” and both are of the 
highest value. Some sensational newsmonger has made 
capital out of a premature disclosure of their contents, 
but although the newspaper reports are exaggerated and 
though Mr. Stead is modest, we think that they may 
be regarded as recording very great advances in the art. 

The first paper points out that dangerously crystalline 
steel may be divided into three classes:—(1) Mild steel 
long annealed at a low temperature; (2) steel heated for 
a long time at high temperatures; and (3) burnt steel. 
The latter cannot be improved, but mild steel can be 
restored, as has been shown by Stead, Ridsdale, and 
Heyn. There only remains medium or structural steel, 
such as is generally used for rails, tires, axles, &c., and 
this is now shown to fall into line with the milder 
varieties. In reviewing their work the authors believe 
that the following facts have been firmly established :— 
(1) The microscope in each experimental] series indicates 
the same resuli—that heating at high temperatures 
causes a great development in the size of the crystal- 
line grains, and re-heating to about 870 deg. re- 
stores the structure. (2) If all structural steels in 
their normal rolled or forged condition are good, they can 
be readily deteriorated in quality by heating to a temper- 
ature a little above that to which steel is most commonly 
heated previous to rolling or forging. (3) .Steel made 
brittle by such heating, and dangerously brittle by 
heating at considerably higher temperatures, can be 
completely restored to the best possible condition with- 
out forging down to a smaller size or by re-melting. 
Practically all the results show that not only are the 
original good qualities of normally rolled steel, after 
making brittle, restored by the exceedingly simple treat- 
ment of heating to about 900 deg. Cent. for a very short 
time, but that such steel is made considerably better 
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than it was. (4) They are convinced that the system often | 
specified by engineers that forgings when being an- | 
nealed shall not be heated to a temperature high enough | 


to cause a scale, is wrong; 870 deg. Cent. is coincident 


with a blue scale, and the steel is improved by heating | 


till it forms this scale. (5) When the forgings are of 
unequal section, they may be heated to 850 deg. Cent. 
to 900 deg. Cent., and be then cooled in air, be oil- 
quenched, or be treated by any other Sorbyising process 
till they are a barely visible red, and finally annealed in 
a furnace at a dull-red heat to remove the stresses pro- 
duced by rapid cooling. 

The second paper of Messrs. Stead and Richards on 
sorbitic steel rails, after an incidental defence of the term 
sorbite, contains an account of the marvellously success- 
ful attempts to improve the quality of rails by giving 
them a sorbitic structure—that is, practically a pearlitic 
structure in which the pearlite has not had time to 
change into ferrite and cementite, but contains a little 
more hardening carbon than free pearlite. After experi- 
menting with more or less complicated forms of pro- 
cedure, the authors found it was sufficient to quench the 
heads partially, subsequently allowing the rails to temper 
themselves. The maximum quantity of sorbite is only 
obtained by rapid cooling to below the critical points 
followed by tempering of the partially-chilled steel. 
With this treatment the tensile strength in three 
instances is increased from 37 to 45 tons per square 
inch, from 36} to 49 tons, and from 43 to 50 tons, the 
contraction of area being only slightly altered. Pieces of 
the rail cut from the area of maximum sorbite on being 
tested by repeated reversals of strain showed greater 
toughness and endurance than the normal material. The 
wear is very greatly in favour of the sorbitic material, 
and by specially treating the rails in the simple manner 
described their life may possibly be increased from 25 to 
50 per cent. 
succeeded in converting short lengths, but they hope 
shortly to overcome the difficulties of treating full Oft. rails. 

As Mr. Stead had not finished at one o’clock, he con- 
tinued his account on Tuesday, when the other papers on 
heat treatment were also read or taken as read. With 
these and their discussion, and also the various visits, we 
hope to deal next week. 








THE INSTITUTE OF SANITARY KNGINEERS.—The following will 
take place in connectlon with the Institute during September : 
September 9th: Examination and Literary Committee at 3.30 
p-m.; General Purposes and Finance at 4.15 p.m. ; Election Com- 
mittee at 5.15 p.m. September 25th and 26th: Examination iu 
Practical Sanitary Science in London and Manchester. 

120-ToN FLoaTING SHEARS.—A floating shears of 120 tons lifting 
capacity has been built for the Norfolk Navy Yard of the United 
States Government, for use in handling engines, boilers, armour 
plate, &c., of the new warships. The hull is of yellow pine 
sheathed with creosoted timber. It is stiffened by five longi- 
tudinal steel trusses, between which are framed six transverse 
girders. The hull is 133ft. long and 13ft. deep, with a double-storey 
deck house containing the engines and boilers. The standing part 
of the shears or derrick consists of a steel A-frame, with legs 87ft. 
long and 20in. square. The legs rest in heavy shoes on the sides 


of the deck, and to the head is attached an inclined backstay or | 


brace, 95ft. long and 12in. by 15in. section. Two triangular sets 
of horizontal braees connect the legs and backstay. The boom is 
88ft. long, of rectangular section, 24in. by 33in. section at the 
middle, and having its heel fitted to a 7in. pin in a shoe which 
revolves in a footstep =—s The swinging engine has two 
cylinders, Yin. by 10in. The hoisting engine has two cylinders, 
10in. by 12in., and two drums, 48in. by 56in., with a gear reduction 
of 42 to 1 from the engine tothedrum. The specifications provide 
that the derrick must have a working capacity of 120 tons at 20ft. 
clear from the side of the hull, and not less than 60 tons ata 
distance of 40ft. The factor of safety is 4 for the structure and 
for all fixed or movable parts of the hoisting mechanism, while for 
flexible parts a factor of safety of 8 is used. The speed of hoist is 
5ft. per minute for all loads over 00 tons, and 10ft. per minute for 
loads of less than 60 tons. The cables are all of crucible steel. 
Steam is supplied by two vertical boilers, 7ft. diameter and 10ft. 
high. There are a number of trimming tanks in the hold, having 
a capacity of 45,000 gallons in all. These are filled and emptied 


by an 8in. centrifugal pump with a capacity of 2000 gallons per | 


minute, 


Up to the present the authors have only | 


SOME MOTOR CAR WORKS. 


1V.—THE HUMBER WORKS, BEE3TON, NOTTS, 

Ir is not surprising, in view of the financial difficulties 
with which the cycle manufacturing trade has been beset 
|in recent years, that some of the more enterprising 
| factories should have turned their attention to the build- 
| ing of motor cars. Coventry—once a town of no par- 
| ticular importance except in history—not many years 
| ago developed into the centre of the cycle-making trades, 
| employing some thousands ofhands. At the present day 
|it is equally important as the hub of the motor car 
| industry, and many large establishments have been laid 
| down for the production of self-propelled vehicles. 
| Similarly Beeston—a suburb of Nottingham—whose 
| fame as the seat of the Humber cycle-making craft was 
| only rivalled by its synonimity with excellence of work- 
| manship, has now acquired its share of the new industry. 
| The firm of Humber, Limited, was early in the field with 
|a motor cycle which has shown itself worthy of the 
| reputation of the name it bears, as was demonstrated in 
| the trials organised last year by the Automobile Club. 
| Encouraged probably by the success achieved in this 
| direction, this firm turned its attention to the building 
|of motor cars, and has erected works adjacent to 
|the cycle factory, where already over 150 men 
| are employed, and where day and night shifts are 
| mecessary to keep pace with the demand for vehicles. 
| We are enabled to give on page 235 some illustrations 
showing the interior of these works, which will serve to 
| give a general idea of their capacity. Fig. 9 shows the 
| interior of the erecting shop, which measures 100ft. by 
| 145ft.,and is divided into six bays, having sixteen erecting 
| pits. The roof is of the saw-tooth pattern, giving 
| excellent light in the day time, and the flooring is of wood 
| blocks. Fig. 8 shows the running or repairing bay, 
| forming part of the same building; and l’ig. 7 shows a 
| corner of the testing shop, which is a separate corru- 
| gated iron building. The machine shop, Fig. 1, lies 
| parallel with the erecting shop, and is of equal length, 
| but 40ft. wide. In this branch of the works advantage 
| has been taken of the long experience which Humbers 
‘have had in the employment of labour-saving tools 
for the production of bicycle parts, and it would 
|be difficult to find a better regulated machine 
| tool shop, or one with a greater output for its size. The 
machines are all worked at their maximum capacity, 
high-speed steel being employed throughout. Night and 
day shifts are employed, and limit gauges and micrometer 
| working are universal. An example of the nicety with 
| which the work is turned out came under our representa- 
| tive’s notice. This was the cast iron piston for a petrol 
| engine, which is turned down to ;,/59in. less than the 
| bore of the cylinder. For “soft” work instead of fine 
| turning the articles are first “roughed out” and then 
| ground. To maintain the high pressure at which the 
| machine department is run, a well-ordered tool store is 
| quite essential. This department employs six men, and 
| several machine tools are kept for making jigs and 
| special appliances. The cheque system of distribution is 
in vogue, and all tools are booked. 

The output of the works is quite remarkable for 
the number of hands employed, a fact which is no 
doubt largely due to the adoption of the premium 
system. It amounts to three cars per week, ex- 
cluding bodies and wheels, which are not made at 
Beeston. Two of these are of the 12 horse-power 
size, and one 20 horse-power. The work is divided up 
amongst gangs. lor instance, the gear boxes are fitted 
up by a gang of four men and a foreman; four fitters 
are employed night and day on the erection of 12 horse- 
power engines, and turn out two per week, and three 
men are at work continuously on 20 horse-power engines, 
of which one is completed each week. The frames of the 
vehicles have hitherto been constructed entirely of tubing 
This is of the best solid-drawn steel, 





| — bicycle fashion. 
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-. diameter for all sizes of cars. The lugs are of 
ie. brazed on to the tubes, and are held in 
position for brazing by two small screws. This pattern 


of frame answers its purpose with satisfaction, but we | 


t be surprised to see it replaced by a pressed steel 
frame in the near future. Such a frame, while 
trength in all directions, will probably be 
ake, and lighter even than the tubular 


shall no 
channel 
giving equal 8 
cheaper to m 
frame. 
Upon 
in the car 


leaving the erecting shop, and before being placed 
frames, all engines are thoroughly tested, 
running light, and on the brake, and records are kept of 
each engine’s performance, for future reference. The 
20 horse-power engines, with four cylinders 44in. by 


=sin., are required to record 28 brake horse-power at 
54in., 





Fig. 1.—MACHINE SHOP. 


900 revolutions per minute, and the 12 horse-power 
engines with four cylinders are required to give 15 brake 
horse-power at 900 revolutions. It should be stated, 
‘ipropos of the much debated valve question, that the 
20 horse-power engines have mechanical valves, while 
the 12 horse-power engines have hitherto only had 
automatic inlet valves. It may also be of interest to 
our readers who are interested in this question, 
that Humbers have been able to get much greater 
power with the mechanically worked admission, 
and are able to run their engines successfully down 
toa speed as low as 200 revolutions per minutes. An 
ingenious instrument is used in the testing shop for taking 
indicator cards from the engines while running on the 
brake. It is called the Hospitalier-Carpentier mano- 
graph, and is made by M. J. Carpentier, 20 Rue 
Delambre, Paris. The instrument shown in Figs. 3, 4, 
and 5 is fixed upon its own tripod close to the engine, 
to which it has two connections, one being asmall copper 

















SSSI SSSSISSSSESSS 




















Fig. 3.—MANOGRAPH. 


tube T and the other a flexible shaft V. The former 
serves to transmit the pressure of the gases in the engine 
cylinder to the apparatus, and the latter the revolutions 
of the crank shaft. Under the influence of the variations 
of pressure a diaphragm M, 30 mm. diameter, is de- 
flected, and its movements are comthunicated to a 
mirror A, which reflects a beam of light, supplied by 
either an electric or an acetylene lamp, on to a ground 
glass screen X or sheet of sensitised paper. Now the 
mirror rests on three points A BC, disposed in the form of 
a right-angled triangle, being held in position by means of 
a spring. The point A is placed at the apex of the 
triangle, and is fixed; the point B is displaced perpen- 
dicularly in plan to the mirror, proportionately to the 
pressure in the engine cylinder; and the third point C 
moves with the path of the piston in the cylinder, the 
movement being communicated through the flexible shaft 
’ previously alluded to, and the miniature gearing and 
levers shown in Fig. 4. It will, therefore, be readily 
understood that a beam of light reflected from this 
mirror will follow a path which may be called the 
resultant of the movement of the crank shaft and the 
pressure in the cylinder, and photographic records can be 
kept of the tests of each engine. The close resemblance 
this apparatus bears to an instrument devised many 
years ago by Professsr J. Perry will be at once recognised 
by many of our readers. 

The productions of the Humber motor department 
have hitherto consisted of two sizes of cars, 12 horse- 
power and 20 horse-power. Of these we had something 
to say in an article on the Crystal Palace Motor Car Show 





in February last. To meet the demand for something less 
expensive the firm has now decided to introduce two 
other sizes of cars, namely, a 5 horse-power voiturette 
and 12 horse-power three-cylinder car. Through the 
courtesy of the manager of the motor car department, Mr. 
J. W. Cross, we are enabled to give on page 234 and on 
our two-page Supplement detail drawings of the new 12 
horse-power car, which will be found fullofinterest. The 
engine has three vertical cylinders, 3zin. diameter by 
4}in. stroke, and is provided with magneto ignition. 
Each cylinder drives on to its own crank, the cranks 
being arranged 120 deg. apart, which should give an 
even turning moment and excellent balance. When 
running at 1000 revolutions the engine is intended to give 
12 brake horse-power. This engine embodies several 


novel and ingenious features. The cylinders are 
provided with light, corrugated gun-metal jackets 
—Figs. 20 to 22—which are screwed on. The 


inlet and exhaust valves are operated mechanically 
by a single shaft — Fig. 13—on the side of the 
engine, and they are easy ofaccess. The inlet valves are 
governed, and are designed to open always to the same 
extent and at the same period of the stroke, but the 
period during which they are allowed to remain open is 
regulated by the governor according to the speed of the 
engine—that is to say, the full open period is only per- 
mitted when the speed of revolution has fallen below the 
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Figs. 4 asd 5.—-MANOGRAPH. 


normal for which the governor is set. As an alternative 
a throttle governor can be used. From the sectional 
drawings it will be observed that each cylinder is a 
separate casting, bolted to an aluminium crank chamber, 
which is made in two halves divided horizontally— 
Fig. 14. The upper half is provided with inspection 
doors, and the lower half can be entirely removed with 


| little trouble, so that the working parts are easy of access. 


The crank shaft is of nickel steel, with 75 tons break- 
ing strain and 23 per cent. elongation. The bearing 


=v 
surfaces are ample. In the “underframe of the car a de- | 








parture has been made from the company’s usual 
practice. The new frame will be of pressed channel 
| steel throughout, being stiffened in the middle of its 
|length, as is now the usual custom in motor car 
practice. 

| The transmission gear also contains several new 
| features, which bear the impress of good mechanical 
practice. The power is transmitted to the rear live 
axle by means of central shafting, no chains being em- 
ployed. Between the engine clutch and the gear-box a 
| spring is interposed. This gives a more elastic drive 
| than is usual. The gearing—Figs. 16 to 19—allows of 
| three speeds and a reverse, the arrangement being such 
| that on the top speed there are no wheels in mesh what- 
‘ever except the differential gear. The method em 


Www 
AS Yin a. 
~ peg A ee: 


SONG? 


Fig. 2.—ERECTING SHOP. 


ployed to arrive at this desirable feature will be under- 
stood from the sectional views of the gear box given on 
the Supplement, Fig. 16. A-very complete system of 
lubrication of the gear has been adopted. The bearings 
are provided with ring lubrication, and every bearing in 
the car has practically a separate pipe supplying lubricant 
from the dashboard. From the gear box a flexible shaft, 
shown in Fig. 24 of the Supplement, transmits the power 
to the differential gear, Fig. 123. This is of ample pro- 
portions, with ball thrust bearings. The live axle itself 
is enclosed in a sleeve, which sustains the weight of the 
car. The road wheels run on a sleeve, as shown, and are 
| easily removed when necessary. 
| The 5 horse- power car shown on page 282 is 
| intended to fill the void which has existed for a simple, 
| reliable, and light petrol car, which can be put on 
| the market at a price well within the reach of the middle 


Diagram taken by the Carpentier Apparatus 
froma 20 ; P motor 
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Fig. 6.—-MANOGRAPH DIAGRAM. 


classes. The framework of the car and the axles are 
tubular. The engine has a single cylinder, 3jin. by 3;in., 
and is water-jacketed, developing 5 horse-power on the 
brake at 1500 revolutions. It is placed forward of the 
dashboard, under a horizontal bonnet, which can be 
thrown back, exposing the engine, carburetter, ignition, 
and water-cooling apparatus. The power is com- 
municated through a pedal-actuated clutch to the gear 
box, and thence by a universally-jointed propeller shaft 
to the differential gear on the rear axle. Two forward 
speeds and a reverse are provided, the reverse being 
thrown into action by a different lever to that used for 
the forward speeds; but the mechanism has been so 
arranged that the reverse can only be thrown in when the 
change-speed lever is in the free engine position. On the 
top gear the drive is direct. The water tank and radiator 
are combined, according to the most recent practice. The 
water is kept in circulation by a gear-driven pump. The 
control levers are all brought to the inclined steering 
| pillar. The-left pedal operates the clutch, whilst the 
| right one applies a brake on a drum on the countershaft. 
| A hand lever is provided at the side of the driver for 
| applying band brakes to the rear wheels. The body is 
| built of D-section tubing, the panels being made of 
| aluminium. A roomy phaeton seat for two persons is 
| provided, whilst there is accommodation for tools, spare 
| parts, and for luggage. On the dashboard is the petrol 
tank holding 3} gallons of spirit and an oil tank carrying 
half a gallon of lubricant, the feed pump being attached 
to the tank. The car is sprung on substantial semi- 
elliptical springs, the wheels being-of cycle type, shod 
with 27}in. by 2}in. pneumatic tires. The wheel base is 
long for so small a car, viz., 5ft. 3in., whilst the track is 
3ft. 6in. 
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THE RUSSIAN IRON AND STEEL INDUSTRY. 


TH¥RE is now reason for believing that a gradual improve- 
ment in the condition of the Russian iron and steel industry 
is taking place, and that the depression which has over- 
shadowed the trade for the past two or three years is begin- 
ning to pass away. Among the causes which have operated 
towards bringing about the change may be mentioned the 
greater attention which is being paid to the cultivation of the 
home markets in accordance with the advice which has 
frequently been tendered by the Minister of Finance, the 
material assistance rendered by the Government, the forma- 
tion of a general syndicate for the sale of Russian metal- 
lurgical products, and the occasional conferences which are 
held by the representatives of the iron and steel works for the 
purpose of discussing purely commercial matters. As far as 
concerns the sale of pig iron and manufactured iron and steel, 
a statement has been prepared showing that the average con- 
sumption during the past three years amounts to 132,000,000 
poods, of the total value of 492,739,000 roubles. The import- 
ance of this. statement in relation to the State support given 
to the industry will be obvious from the fact that of the total 
quantity mentioned the Government orders were responsible 
for 48 per cent. of the tonnage and 35 per cent. of the value. 
The Government, in fact, not only affords such valuable 
assistance to the home trade, but it also has the pleasure of 
fixing the prices which it will pay for deliveries. For 
instance, at the recent meeting of the special Commission for 
the distribution of State orders for rails and rolling stock, 


which was held under the presidency of the Minister for | 


Agriculture, the price for rails, which has for three years 
been 1 rouble 25 copecks per pood, was settled at 1 rouble 
23 copecks for the year 1903-4, 1 rouble 17 copecks for 1904-5, 
and'1 rouble 12 copecks for 1905-6. The price for covered 





goods wagons without brakes was arranged at 1150 roubles t 
| had only been ap roached in a consistent manner with the 
| tariff of 1891, ° 


each, and ordinary brakeless wagons at 1126 roubles; first- 
class passenger carriages, 18,000 roubles; second-class, 
15,800 roubles; third-class, 12,800 roubles; and fourth-class 
without brakes, 3520 roubles; and with automatic brakes, 
3920 roubles ; locomotives, 569 roubles per ton ; and tenders, 
367 roubles per ton. At the same time the Commission inti- 
mated that in 1906 the Government orders would not, as 
hitherto, be divided among the works—that is, among a 


selected number—but would be thrown open to competition | 
| come the period of transition with sacrifices as small as 


according to general conditions. 

The settlement of the prices for the Government orders 
during the three years was followed a few days later by the 
opening at St. Petersburg of a conference, which extended 
over several days, for the purpose of discussing proposals for 
the promotion of the-consumption of iron and steel through- 
out Russia. M. Witte, the Russian Minister of Finance, 
addressed the assembly at the inaugural meeting, at consider- 
able length, as indeed he has done at previous conferences 
held at Kharkoff and other towns; and some of his observa- 
tions are worthy of reproduction in view of the considerable 


| attention that is now being devoted to the question of 


commercial treaties and preferential tariffs. The Minister of 


Finance remarked that the State had either to decide in | 


favour of protective duties or free trade, but that neither the 
one nor the other was an object—it was only a means 
towards anend. The aim of the State must constantly be 
in the direction of securing the welfare of the whole com- 
munity, namely, 7 obtaining the transport of cheap and 
useful products to the population in the places of consump- 
tion, and by promoting the working of the riches of the 
country in industrial districts. This policy was aimed at by 
protection, whereas free trade simply implied the rapid 
supply of the population with cheap products. The former 


' policy had recommended itself to Russia, with its immense 


area and immeasurable riches of the soil, but the question 


Witte proceeded to observe that the recent 
crisis in Russia had been of such a protracted character that 
the transition from the high prices which had prevailed for 
years past to the low prices which would suit the require- 
ments of the people had only now taken place, and that the 


| iron and steel industry must adjust itself to the changed 


situation of affairs. It would be the duty of the Govern- 
ment to provide measures so as to enable the trade to over- 


possible, but the Minister pointed out that an independent 


| industry was only vital when it understood how to accommo- 
| date itself to the needs of the country. t 
| Minister of Finance stated that economy in the consumption 


In conclusion, the 


of iron and steel had become a custom, and that it was so 
deeply enrooted that even now, when iron and steel were 
cheap, it was necessary for producers to be up and doing, and 
promote the use of metallurgical manufactures in the various 
districts ; and in this direction the Government would render 
assistance, and bring the different interests together. " 
The final meeting of the conference, at which M. de Witte 


| delivered the above-mentioned speech, concluded by the 


adoption of resolutions deciding to ask the Government to 
simplify the railway rates in the 1895 tariff for the ——., 
of iron and steel, to ask the Minister of Finance to reduce 
the rates for the carriage of agricultural machinery, roof iron, 
sheets, &c., and to request the Government to extend 
the direct railway and steamship connections as far as 
possible. Since the termination of the conference a further 


| improvement has taken place in the iron and steel trade, and 


reports from various districts refer to an increase in the home 
consumption, independently of the Government orders for 
railway material and bridges, whilst at the same time prices 
are hardening and advancing. 
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RAILWAY MATTERS. 


Tue London and North-Western Railway Company is 
making good progress with the scheme for widening their Chester 
and Holyhead line between Chester and Llandudno Junction. 


Ir is reported that work on the continuation of the 
Erivan line to the Persian frontier at Julfa from Ulukhanli, a 
small station 12 versts from Erivan, will be pushed on this 
autumn, 


Tae Great North of Scotland Railway Company con- 
templates an important development in the working of its 
lighter traffic. In many of the secluded Highland districts tapped 
by the system, it is intended to make use of motor-carriages, 
carrying fifty or sixty passengers, 


Tue railway collections at the South Kensington and 
Leicester museums are now as complete as the available space will 
permit ; and the Corporation authorities at Glasgow and Preston 
are providing space for the collections which have been presented 
to them by Mr. Clement E. Stretton. 


Tue Pennsylvania Railroad has ordered in France a 
De Glehn four-cylinder compound locomotive, which it proposes 
to try on one of its fast trains for the purpose of testing the 
capacity of a French engine. After it has been run fora time 
the Pennsylvania Railroad will exhibit the locomotive at the St. 
Louis Fair of next year. 


Tux receipts per goods train mile on the Lancashire 
and Yorkshire Railway during the last half-year reached the 
amount of 10s. 8-59d., a figure much in excess of the earnings of 
other companies, The earnings per goods train mile on the Great 
Eastern only amounted to 5s. 5-9d., but this was a considerable 
increase upon the previous half-year’s figure of 5s, 2-2d. 


Tue four and a-half miles of electric tramway which 
the Urban Electric Supply Company has constructed at Glossop 
were opened last week. The overhead trolley system has been 
adopted, and the equipment —— is on standard lines. 
Power is taken from the Urban Electric Supply Company’s 
generating station at Glossop, which has been running for a short 
time. 


Tae power house for the Rapid Transit Railway of 
New York City is expected to be completed about January Ist, 
1904. It will be capable of furnishing 132,000 horse-power, and 
occupies an area of land 700ft. by 200ft.’ There will be 72 boilers, 
of 500 horse-power each. The coal supply needed for each twenty- 
four hours will exceed 1000 tons. The storage capacity for coal 
will be 25,000 tons. 


RogBery with personal violence has become so frequent 
upon the Trans-Caucasus Railway, that the authorities have 
decided to equip with revolvers the stationmasters, the older rail- 
way servants, and especially the men charged with safeguarding 
the line. A special train has been sent from Tiflis to Baku with a 
supply of revolvers to be served out to the railway staff, together 
with instructions as to the use of the weapon. 


Tue Russian Ministry of Ways of Communication has 
decided to set to work with the construction of a normal gauge 
railway from Astrakhan to a point on the small gauge 
railway running between Pokrovsk and Uralsk, in Russian Central 
Asia. The junction will be somewhere between the stations of 
Friedenfeld and Krassny Kum. The projected line is to be thrown 
open to passenger and goods traffic on January 14th, 1907. 


A PRELIMINARY report of the United States Census 
Office gives some results of working the tramways in the Republic 
during the year ended June 30th, 1902. In the twelve years 
previous to that date the length of line has increased by 188 F ved 
cent., and the number of passengers carried by 138 per cent. e 
miles of line worked by animal power have decreased 95 per cent. ; 
by cable, 51 per cent.; by steam, 76 per cent.; while those 
worked by electricity have increased by 1637 per cent. 


It is reported from New York that a great consolida- 
tion of the financial interests governing all the travelling and 
lighting systems of New York City has just been completed. 
Mr. W. C. Whitney, acting in co-operation with the heads of the 
Standard Oil Corporation, has purchased the control of the Metro- 
politan Securities Company, which owns the Metropolitan street 
railways here. The same group has purchased interests 
enabling it to combine all the other local railway and illuminat- 
ing systems. 


AttHouGH the complete service of electric trains may 
not be equipped in the Metropolitan District Railway till 1904, it 
is stated that there is every probability that a partly electric 
service will be put in operation on the Inner Circle in seven months’ 
time. As announced a few days ago, the contract for the entire 
electric control equipment of the District Railway has been let to 
the British Thomson-Houston Company, of Rugby, and a clause in 
the agreement calls for the complete equipment of forty trains 
within seven months. As soon as these are delivered, they will be 
placed in service. 


A 100m. driving-wheel lathe, capable of taking in 
wheels of 100in. diameter, is one of the new machine tools installed 
at the shops of the Chicago, Milwaukee, and St. Paul Railway, at 
West Milwaukee, Wis. In a test made with a pair of 84in. 
wheels, the tires were turned simultaneously, with an average 
depth of cut of #;in. at each tool, and a feed of ;j;in. The cutti 
speed was 184ft. per minute, and the work was done in 
minutes, The average power required at the motor was 16} 
horse-power, increasing to 224 horse-power when hard spots were 
encountered by the tools, The lathe weighs about 56 tons, 
exclusive of its motor, and is driven by a 20 horse-power electric 
motor, 


In connection with the use of storage batteries in sub- 
stations, the results of an efficiency test on the complete trans- 
mission system of a typical American interurban railway system, 
in which eight sub-stations, at distances of 11 miles to 33 miles 
from the main generating station, are fed by a 16,000-volt trans- 
mission system, are interesting. Ona daily load of about 25,000 
kilowatt-hours, the net efficiency of the transmission, reckoned 
from the low-tension bus bars in the generating station to the 
direct-current bus bars of the rotaries, averaged 73-5 per cent. 
Add to this extra amount of power the extra charges for interest, 
maintenance, and depreciation of the transmission plant, the enst 
of 1 kilowatt-hour, delivered to the line v4 the sub-stations, is 
more than double the cost of the kilowatt-hour delivered to the 
bus bars of the generating station. 


Tue General Report to the Board of Trade upon the 
accidents that have occurred on the railways of the United 
Kingdom during 1902 has been issued. The numbers of passengers 
killed and injured in train accidents shows an increase on the figures 
of the previous year, which was an exceptionally favourable one, 
but the numbers are still small as compared with the average of 
the previous years. Four out of the five fatal cases occurred in 
the accident near Hackney Downs Station on the Great Eastern 
Railway, to which is mainly due also the increase in the non-fatal 
cases, 196 of which occurred in this accident. The total numbers 
of deaths and injuries to mgers from causes other than 
accidents to trains reported in 1902 were 123 killed and 1814 in- 
jured, as against 135 killed and 1669 injured in 1901. When all 
classes of accident on railways are taken into account, therefore, 
only one passenger was killed in 9,211,002 passenger journeys, and 
only one in 466,700 injured, 





NOTES AND MEMORANDA, 


Tue maximum draught allowed for ships using the 
Suez Canal was raised in 1902 from 25ft. 7in. to 26ft. 3in., or 
8 metres, and 123 ships availed themselves of this increased depth. 


Out of a total of 140 entries for the forthcoming trials 
of the Automobile Club, only ten are steam cars, which shows the 
enormous preponderance of the internal combustion engine in 
popular favour, 


Durine the month of July, 8307 vessels, measuring 
454,573 register tons net, used the North Sea and Baltic Canal, 
against 3217 ships and 413,466 tons in the same month of 1902. 
ae collected amounted to 211,501 marks, against 192,719 
marks. 


Sratistics recently published by the “Bulletin de 
l’Office du Travail” of the strikes in France during 1902 show that 
more than half had for their object to obtain increases of 
wages; 111 times out of a total of 512 strikes this object was 
attained, 184 times there were compromises, and 213 times the 
strikers were unsuccessful. 


THE torpedo boat destroyers Roebuck, Racehorse, 
Sunfish, Haughty, Ranger, Salmon, and Spitfire, of the Medway 
instructional flotilla, were on Saturday sae out of the dockyard 
hands at Sheerness on completing their refit. The Racehorse and 
Roebuck are to carry out steam trials to test their speed with their 
bottoms coated with different kinds of anti-fouling composition. 


A GERMAN paper states that, commencing on Jan- 
uary Ist, 1904, the price of electric light in Berlin will be reduced 
27 per cent., i.e., from 55 pfennings to 40 pfennings—about 64d. to 
57d. English money—per kilowatt-hour, and that the price for 
electric light in that city will then be cheaper than in any other large 
city. This reduction is being made with a view to competing more 
closely with gaslight. 

Tue Automobile Club have made public the list of 
entries for their reliability trials. An analysis shows a gratifying 
increase in the British competitors as compared with last year. 
There is a total of seventy-six British cars, compared with 
forty-one in 1902; the increase for foreign cars being from 
forty-three to only fifty-nine. Thus it will be seen that the British 
increase is 85 per cent., while that of the foreign entries is only 
37 per cent. 


AccorDING to a report on the manufacture of steel in 
the electric furnace recently made by Mr. H. Goldschmidt, about 
4000 horse-power hours are needed to produce 1 ton of steel from 
the ores, and 1300 horse-power hours for the production of steel 
from scrap iron. The costs are near 80s. per ton, except in the 
case of the Gysinge manufacture, where the high cost of pro- 
duction—1723.—is in accordance with the high quality of the 
product obtained, 


THE discovery of a new metal called selium is attributed 
to M. Edward Mollard, a Frenchman, The discoverer asserts that 
selium costs only one-twelfth as much as aluminium, and is lighter 
and stronger. It does not rust, and is therefore suitable for ship- 
building, for the manufacture of pipes, &c. Itis asserted also that 
it is capable of taking a fine polish resembling nickel. Its hardness 
is not quite equal to that of iron, but is greater than that of lead 
or zine. Its strength is said to be greater than that of iron, but 
less than that of steel. 


Tue filament in glow lamps gradually diminishes in 
diameter in consequence of the slow volatilisation of the carbon. 
According to the Elektrotechnische Rundschau, a German firm intro- 
duces into the glass globe certain chemical compounds with a high 
boiling point ; these, under the influence of the temperature in the 
lamp bulb, slowly give off vapours containing carbon, which is 
deposited on the filament, thus making up to a large extent for 
the loss referred to above, and keeping the resistance and also the 
brightness of the lamp more uniform throughout its useful life. 


Ir has been stated officially that German imports 
during the first seven months of the present year amounted 
to 26,084,230 t., against 23,869,231 t., and 25,119,078 t. during the 
same period in the two preceding years, the increase being 
2,214,909 t. and 965,152 t. The exports of metals, during the same 


period above mentioned, amounted to 21,/22,581 t., against 
19,895,433 t., and 17,863,087 t. for the same period in the two 
previous years, The export of coal from Germany amounted in 
value to 1,559,819 t, more than in the year before, 


THE power plant of the forthcoming World’s Fair, St. 
Louis, will contain among other items a 3000 horse-power gas 
engine, the product of the Société Anonyme John Cockerill, Seraing, 
Belgium. The World’s Fair power plant will embrace more than 
40,000 horse-power, and the installation will be wholly within the 
buildings comprising the machinery department of the Exhibition. 
The 3000 horse-power gas engine has two cylinders, each having a 
diameter of 5lin. The length of stroke is 55in., and the revolu- 
tions per minute when developing 3000 horse-power will be 85. 


Tue series of firings to test the Brown-Segmental 
wire gun have been made at Sandy Hook under the direction of 
Lieut.-Col. Charles 8. Smith, O.D., U.S.A. The breech mechanism 
worked perfectly. The first shot was calculated for a muzzle 
velocity of 2233ft. a second, and a pressure of 20,000 lb. to the 
square inch. The test was the least to which the gun will be 
subjected. After the shot the piece was carefully examined, and 
then the second shot fired. This developed 2296ft. initial velocity, 
with 32,000 Ib. pressure to the square inch, The severer test was 
equally successful. 


THE danger from electricity, particularly for the fireman 
in directing a stream of water upon an object carrying electric 
current, was the subject of an article in a recent issue of Energie, 
of Berlin, recording the results of a number of tests, A man wearing 
wet shoes and standing on a wet plank flooring, threw a jetof water 
on an electrified plate. At 500 volts and an aperture of 0-47in. in 
the nozzle, he felt the current at a distance of 2%in., and with an 
aperture of about 2in. could not get nearer than about 3}ft. 
Under the same conditions, but with alternating current, he could 
not stay within 8-2ft., and at 3600 volts he had to remain ata 
distance of 26}ft. 


THE Admiralty have ordered the next trials on the old 
battleship Belleisle to take place in Portsmouth Harbour to-day— 
Friday. On her port side a section has been constructed repre- 
senting the side of a modern battleship. This has been filled with 
an American invention to prevent a ship sinking when her hull is 
penetrated below the water line. It is intended to explode a 
torpedo below the Belleisle, with a view to ascertaining what 
damage the explosive would inflict on the hull, and whether the 
substance can be relied upon to prevent a vessel sinking. There 
will be only 10ft. of water below the vessel, so that if she sinks 
she can be easily raised, 


Tue bactericidal effects of the arc light are much 
superior to those of sunlight, says M. K. Walsham, in ‘‘ Rintgen 
Ray Archives ;” the very rapid ultraviolet is absorbed by the 
atmosphere, A rapid oscillation high-tension arc, particularly 
between iron points, gives off an abundance of ultraviolet rays of 
extremely small-wave — with a fair proportion of lower 
refrangibility ; to these ultraviolet rays quartz is transparent, 
transmitting 60 per cent. through 4-4 mm., gelatine is quite opaque, 
ice is as transparent as air, and a film of iron oxide quite opaque. 
For use, as blood is opaque to the rays, they are passed through 
ice made to press upon the region affected, so as to make it 
anemic, 
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MISCELLANEA, 


Tur battleship Slava, one of the largest vessels jn the 
Russian Navy, was successfully launched on Saturday from the 
Baltic shipbuilding yard in presence of the Emperor, ~ 


Owina to the depression in the iron trade in Furnegg 
abont 160 men employed at the Askham-in-Furness ironworks 
have received notice, and the only furnace that is now in blast will 
be damped down, 


THERE are immense forests of Aleppo pines in Algeria 
which have up to now been considered of little value; the suit. 
ability of this wood for road paving, and for timbers for mines and 
telegraph posts, may have the effect of enhancing the value of 
these forests. 


Barrow Island, in Portsmouth Harbour, having been 
abandoned as an auxiliary coaling station owing to the insecurity of 
the foundation, the Admiralty have decided to build a floating coal 
depst capable of holding 12,000 tons, which is to be permanently 
moored in the harbour. 


THE Japanese Government have asked shipbuilders 
in this country to tender for the construction of a very large 
battleship, the tenders to be in next week. We understand that 
the Japanese Government are going to build a battleship at Kure 
in Japan—the first ever built there—and that the necessary 
armour-plates and guns will also be made in Japan. 


Tae London, Brighton, and South Coast Railway 
Company’s new turbine steamer Brighton made her official trig] 
trips last week, The times were 3h. 3 min. from Newhaven to 
Dieppe, a distance of 64 knots, and 3h. 2 min. from Dieppe to 
Newhaven, ‘The sea was choppy and the conditions not too 
favourable, but the vessel behaved splendidly, with an exceptional 
absence of vibration, 


Disastrous floods occurred this week in Central Perth. 
shire consequent on the very heavy rains. The river Earn, in the 
morning, overflowed its banks in all directions, doing great damage 
to the growing crops, immense stretches of grain fields being 
flattened and under water. A portion of Crieff and Gomrie Rai. 
way was submerged, and traffic partially interrupted. The public 
road between Monzievaird and Strowan was also submerged to q 
depth of several feet. 


A Lispon syndicate is said to have bought some 
anthracite mines situated a few miles from Oporto, and intend 
to work them on a large scale and use the coal in the factories, 
locomotives, and in kitchens. If this is to prosper, some method 
of preparation will have to be found not hitherto put in practice, 
as the experiments so far made with this coal, both in kitchens and 
locomotives of the State Railway, do not appear to have been 
attended with much succegs. 


Tse British (Consul at Laurenco Marques warns 
intending emigrants to this port that the expenses of living are 
high, and employment for white men is difficult to obtain, 
There is a constant and increasing stream of applicants for 
employment flowing into the town, not one in fifty of whom 
obtains a situation, and the condition of the majority, stranded in a 
foreign country, is not enviable ; in fact, it is a great mistake for 
men to come to the place without the certainty of a situation 
awaiting them. 

WE understand that the work in connection with the 
new block of Admiralty buildings, to be erected at a cost of 
£275,000 on the north side of the Horse Guards quadrangle, has 
been stopped, owing to the difficulties that have arisen with the 
foundations. Some distance below the surface water has been 
found, which covered every part of the site, and it was necessary 
to go many feet below the ground level to find a proper base of 
London clay upon which to lay the foundations, The block of 
buildings which was erected only a few years ago was built in 
a concrete dock on a similar account. 


THE imitative power of the Japanese, says our Consul 
at Yokohama, exemplifies itself in the extraordinary facility with 
which he counterfeits foreign trade marks and trade goods. Jt 
would not be amiss if commercial travellers were empowered to 
register in Japan the trade marks of the manufacturers for whom 
they travel, as cases have come under notice where a traveller on 
his arrival found that the articles he represented were being 
freely and cleverly imitated, to the great loss of his employers, 
while his power-of-attorney left him without authority for the 
registration of the trade mark, 


THE Arbroath Town Council have adopted the recom- 
mendation of the Committee on Water Supply to draw upon the 
waters of the Niran, astream twenty-one miles north-west of the town, 
which is estimated to be capable of pes ayy Py pd gallons per 
diem. Piping will be laid to convey over 1,000,000 galions daily to 
Arbroath. The total cost is estimated at about £80,000. ‘The 
present supply is an underground one, which will be retained until 
this new gravitation supply is brought to the town. Messrs. 
Crouch and Hogg, engineers, Glasgow, have been instructed to 
make a survey of the ground and bring up a report. 


A very important piece of drainage work has been 
carried out at Cannes in diverting the sewage water from the 
Chataignier stream which formerly discharged its contaminated 
waters into the sea on the east side of the new Albert Edward jetty, 
rendering the neighbouring waters almost pestilential, and dis- 
colouring the beautiful stonework. This nuisance has now been 
suppressed, the Chataignier having been tapped, as it were, at a 
certain distance from the sea, and the drain carried to a point 
opposite the new jetty, thence straight along it, and, finally, into 
the sea. This is undoubtedly a great sanitary improvement. 


ALGERIA is only now entering upon a period full of 
production of its cork forests as the result of certain operation: 
called ‘‘ desmaschage,” which the trees had to go through in order 
to give a more marketable cork. Out of an area of 562,500 acres 
of forests which the State possesses, more than 500,000 acres 
which had been operated on are now giving returns. The first 
serious harvest was in 1890, when 1474 cwt. were sold for £1561 ; 
since that date the increase has been very marked, the year 1901 
producing 114,078 ewt., which were sold for £77,177. The result 
of 1902 is not yet known, but it is calculated at about 123,500 ewt. 


Tue possibility of rendering the Rhine navigable by 
steamships between Strasburg and Basle is again being discussed. 
In a recently-published brochure Herr Rudolf Gelpke, who has 
made a careful investigation intu the conditions, gives it as his 
opinion that the Upper Rhine admits of being made navigable for 
large boats, A trial voyage, undertaken at the instance and 
expense of certain colliery and shipping firms at Frankfort, Duis- 
borg, and Ruhrort, with the steamer Justitia, has, says the 
Kilnische Zeitung, given practical proof of the correctness of Herr 
Gelpke’s views, It is said to be sixty years since a steamer entered 
Basle, 


As a natural harbour Delagoa Bay leaves little to be 
desired, but the port of Laurenco Marques requires improving. 
New works ara, however, in course of construction, and will con- 
sist, when completed, of 1770 yards of wharf with 25ft. of 
water alongside at low tide, The first section of the new work, 
measuring 240 yards in length, was to have been completed and 
ready for use in April, 1903, and will no doubt be in working order 
by the end of the year. The third section is to be assigned to 
the coal export trade, and the erection of modern machinery 
capable of dealing economically with that mineral is contem 
plated, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLY AND Waxsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND CuEvituet, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 18, Unter den Linden Berlin, 

F. A. Brocxnavs, Leipzic ; A, Twarrmever, Leipzic. 
INDIA.—A. J, CoMBRIDGE AND Co,, Railway Bookstalls, Bombay. 
[TALY.—Lomscowgr AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin, 
JAPAN.—K&LLY AND Waxsu, Liuirep, Yokohama, 

Z. P. Manuva anv OCo., 14, Nihonbashi Tori Sanch , Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg, 

g, AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AnD Gorton, Long-street, Capetown. 

R. A. THompson 4Nv Co., 33, Loop-street, Capetown. 

J. O. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanvet Hous, Limurrep, Kimberley. 

Apams anv Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon and Gorcu, Melbourne, Sydney, and Brisbane, 

R. A. THompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InrTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; SussoripTion News Oo., Chicago. 
STRAITS SETTLEMENTS.—KEtiy anp Watsu, Liuirep, Singapore. 
CEYLON.—WisavaRTNA AND Co., Colombo, 











SUBSCRIPTIONS. 


Tae Evnoinger can be had, by order, from any new 
country, at the various railway stations; or it can, preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers)... £1 9%. Od. 
Ciorn Reaprine Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Taz Enornger weekly and post froe. Subscriptions sent 
by Post-office Order must be made — to THe Enoineer, and 
accompanied by letter of advice to the Publisher. 


mt in town or 


Tain Paper Coprzs. Tuick Paper Corres. 
Half-yearly .. .. £0188, Od. | Half-yearly .. .. £1 0s. 8d. 
Yearly .. .- o #1168. Od! Yearly .. .. .. £23 @. 6d 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in ro. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition, 


Advertisements cannot be inserted aniless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing t of the 


Paper are to be addressed to the Publisher, Mr. Sydney : all other 
letters to be addressed to the Editor of Tam Encinusr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 
*.” During the rebuilding of the house, No. 33, 


Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


*,* With this week’s number is issued, as a Supplement, a Tiro-page 
Tirawing of Details of Motor and Gearing for 12 HP. Car. 
Kvery copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


*,* LaTest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M, ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4mF All letters intended for insertion in Taz Enonvmmr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous conmunications. 

<r We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


B. (Dudley) —You will find the very latest information on the influence of 
a steel in the papers read before the Iron and Steel Institute this 
week, 

J. D.—So far as we can see, the trouble with your boiler is due to dirt. 
You must find time, or make it, to wash it out thoroughly. Nothing 
is more likely to cause priming than dirty water. 

R. 8. 8. anp Z, (Rotterdam).—The 40 1b per ton in the formula given on 
page 192 has been deduced from the results of a large number of 
experiments on traction, carried out at various times in various 
countries. It may be regarded as a species of average, which, not 
pretending to accuracy, is still near enough to the truth to be fair to 
all the competing cars, 








DEATH. 


On the 19th ult., at Churchdale House, Rugeley, SwaAInstoN ADAMSON, 
C.E., formerly of the Bhore Ghaut and Sholapore, India, aged 79 years. 
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SUPERHEATING. 

SUPERHEATING continues to attract a great deal 
of attention, and various types of superheating com- 
binations of pipes are regularly made by different 
firms. So far as is known up to the present, the 
results have been in the main highly satisfactory. 
Not a few interesting questions concerning super- 
heating steam seem to be ripe for discussion. We 
propose to consider one or two here. 

The first is presented by the history of super- 
heating. It is very far from being a new thing. 
Professor Watkinson, who has invented several 
excellent superheaters, in the course of a paper read 
before the Institution of Naval Architects this year 
appears to think that the merits of the system were 
first recognised by the late John Penn about 1859. 
But at that date superheaters had been fitted to a 
number of ships by Lamb and Summers, Bolton and 
Watt, Beardmore, Jaffray, and others. In all cases 
there was a large economy secured. A very few 
years, nevertheless, represented the life of the 
system. After 1862 next to nothing was heard 
about it until about five years ago, when it was 
once more taken up in a tentative fashion. Why 
did a simple apparatus which effected an enormous 
saving in fuel fall into desuetude for thirty-five years? 
It is by no means easy to answer the question. 
Professor Watkinson appears to say that the reason 
must be sought in the circumstance that other great 
developments in steam engineering were being 
made, and attention was turned into a different 
channel. This does not seem to us to be satisfac- 
tory. The true reason appears to be that the super- 
heater was a very short-lived apparatus as then 
made, anda, suffering much from corrosion, quickly 
went out of favour in consequence. Several engi- 
neers in the present day assert that the existing 
popularity of the superheater will not be maintained. 
They do not, however, appear to have taken into 
account the difference that exists between mild steel 
and wrought iron ; and we may now seek in vain for 
evidence of the apprebended rapid destruction of 
superheater tubes. For some reason—at present 
a little obscure—the modern superheater lasts 
longer than its predecessor. So far as can be seen, 
indeed, a well-made and properly treated super- 
heater will last, if not as long as a boiler, yet long 
enough to allow it to pay for itself many times 
over, and more than this no sensible person expects 
to get. 

We may take it for granted that the superheater 
has come to stay, that it has established a reputation 
by its intrinsic merit, and become popular because 
it really reduces the cost of steam power. It is but 
natural that those who have achieved success should 
publish statements of the economies effected. We 
find some of these statements staggering. They 
appear to involve anomalies and paradoxes, and 
flyings in the face of thermodynamics, which are not 
a little perplexing. We seem to have a great deal 
to learn about superheating. It gives results which 
are, in a way, for the moment inexplicable. [t will, 
we think, be conceded that the boiler and the super 
heater know nothing about the engine which they 
supply with steam. The engine can in no way 
modify what takes place in the superheater. The 
latter dries and raises the temperature of so many 
pounds of steam in a minute or an hour. We 
find with surprise, that, roughly speaking, the 
economy secured, expressed in percentages, bears no 





definite relation to the quality of the engine. With 
the better class of engine the percentage is some- 
what smaller. It is lower, it is true, than with the 
inferior engines. But the differences bear no close 
relation to the type of engine. In the good 
old days of the Peninsular and Oriental, with 
pressures of 10 lb. to 15 lb. and surface con- 
densers, a saving of 20 to 25 per cent. was effected 
in fuel by superheating. But we are told that just 
the same percentage is secured in the present day 
with compound engines and 80 lb. or 90 lb. steam. 
Allowing for a little exaggeration here, superheating 
still appears to — the performance of bad 
and good engines alike. It is by no means easy to 
understand how such a result can be brought about, 
at least so long as we continue to regard the 
efliciency of superheat as depending on its power of 
preventing initial cylinder condensation. Here it 
may be worth while to say that the result of a very 
exhaustive trial carried out with superheated steam 
by Mr. Isherwood some thirty years ago went to 
show that, contrary to general opinion, when using 
steam with the higher measure of expansion, the 
gain by the additional superheating was 3°53 per 
cent. less than when using the lower measure of 
expansion. “This result,” adds Mr. Isherwood, 
“T am aware, is opposed to the popular belief that 
highly superheated steam is proportionately more 
economical with high measures of expansion than 
with low, but I see no reason to doubt the correct- 
ness of the data.’’ Let us assume, for the sake of 
argument, that in a triple-expansion engine the 
initial cylinder condensation is 10 per cent., and 
that in a single-cylinder it is 30 per cent.; it is clear 
that in the first case, so far, no matter what the 
superheat, it can only represent a saving of 10 per 
cent., while with the single-cylinder engine the saving 
might reach 30 per cent. In the various reports 
which reach us concerning the results obtained in 
various places and at various times, we can trace 
no evidence whatever of the saving being adequately 
affected by the type of engine. It is anything 
for any kind of engine between 17 and 28 per 
cent. We suspect that, on examination of the 
facts, and allowing for some inaccuracy of obser- 
vation on the part of inventors carrying out 
trials, the explanation of the apparent anomaly 
will be found in the following extract from 
the paper to which we have referred above :— 


“ During superheating, although the pressure of the 
steam remains constant, its volume is greatly 
increased. The amount of heat required to super- 
heat 1 lb. of steam by 150 deg. Fah. is 72 British 
heat units, which is only about 6 per cent. of the 
heat required to generate 1]b. of dry saturated 
steam. The increase in volume due to this addi- 
tional 6 per cent. of heat averages about 30 per 
cent.” Fairbairn found that the behaviour of 
saturated steam when being superheated was 
eminently erratic. The remarkable augmentation 
in volume which occurred during his experiments 
was explained as the result of the conversion of 
suspended water into steam. It is difficult, how- 
ever, to see how steam could carry anything like 
30 per cent. of water. We need not, however, con- 
cern ourselves with explanations, the fact being as 
stated. It will be seen that, roughly speaking, no 
matter what the type of engine, superheating sup- 
plies, for a given expenditure of fuel, that engine 
with some 25 to 30 per cent. more steam than it 
would get without it. In this way all difticulties 
disappear. But Professor Watkinson goes on to 
say :—‘‘In most cases where superheated steam is 
used the superheating is only carried so far as to 
reduce, or, at most, to annihilate, initial condensa- 
tion. In these cases the steam, after it has been 
admitted to the cylinder of an engine, becomes 
ordinary saturated steam before or at cut-off, so 
that during expansion some condensation of steam 
takes place, due to work being done at the expense 
of the internal heat of the steam. In these cases 
there is no advantage due to the increase of the 
volume during superheating.’”’ On this point we 
join issue with Professor Watkinson. It remains 
to be proved that the volume must necessarily be 
lost. It should be remembered that the anomalous 
expansion of saturated steam has not received more 
than a tentative explanation. It may be due to a 
physical change. When a concept of the structure 
of steam has been formed, which appears to be quite 
consistent with all the recognised phenomena of its 
formation, it will be time enough to speak with 
certainty about it. So far as is known at present, 
superheating effects a far greater saving in the con- 
sumption of fuel than can possibly be brought about 
only by the suppression of initial cylinder condensa- 
tion. It is not, indeed, certain that initial condensa- 
tion is entirely prevented by mechanically admissible 
degrees of superheat; and we conclude that it is 
impossible to explain the figures which are sub 
mitted to us from time to time on any other hypo- 
thesis than that the gain obtained by superheating 
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is very largely due to augmented volume, or else that 
the figures do not represent facts, which is a very 
unlikely contingency. 


ACCIDENTS ON ELECTRIC TRAMWAYS. 


Ir is a noteworthy fact that the opinion is 
gradually becoming confirmed in electric tramway 
circles in Germany that the best protection of the 
public from accidents in connection with the work- 
ing of these lines lies in the employment of a safe 
quick-acting brake and a capable body of drivers. 
It must not be imagined from this statement that 
inventive genius is debarred in any way from the 
privilege of showing what it can do in the direction 
of devising improved forms of life-guards, so as to 
ensure as far as possible the safety of persons who 
may be unable to get clear of the track in time in 
face of an approaching tramcar. On the contrary, 
experiments continue to be made by various com- 
panies, whilst a general competition was organised 
some time ago by the municipal authorities of 
Dresden and the two local tramway companies in 
order to ascertain the best types of | grees appli- 
ances which could be suggested by inventors 
throughout Germany. The invitation, which was 
supported by the offer of prizes for those devices 
which possessed the highest degrees of merit, led 
to the submission of no less than 454 models and 
drawings, and of this large number the jury have 
only considered it necessary to arrange for a trial 
of seven, which were shown on August 28th to the 
members of the Association of German Tramway 
and Secondary Railway Administrations on the 
occasion of their annual conference, which was held 
at Dresden. Yet these seven models did not meet 
with the approval of the tramway engineers and 
managers who discussed the claims put forward for 
each appliance. Herr Marhold, of the Grand 
Berlin Tramway Company, and Herr Schwieger, of 
the Siemens and Halske Company, even went so 
far as to declare that no new ideas were embodied 
in the seven models selected by the jury; whilst 
general expression was given to the conviction that 
there is nothing superior to a trustworthy brake, a 
well-schooled personnel, and the removal from under 
the car platforms of all important parts which might 
cause injury to persons. 

The opinion entertained on the subject by the 
Association of German Tramway and Secondary 
Railway Administrations will naturally carry a con- 
siderable amount of weight, in view of its official 
“recognition by the Government and the representa- 
tive nature of the members. Apart from secondary 
railways, the members now exercise control over 
117 tramway systems, and in connection with these 
the Association has made it a practice since 1898 to 
prepare a record of the serious accidents which 
occur on the represented lines every year. The 
record for the year 1902 is very interesting, as it 
tends to bear out the before-mentioned contention 
in regard to the employment of competent drivers 
and trustworthy brakes. It appears that although 
the number of tramway enterprises included in the 
return has risen from 110 in 1901 to 117 in 1902, the 
car kilometres run advanced by 22 millions in round 
figures, and the passengers carried increased by 
29 millions, the serious accidents have actually 
diminished from 703 to 636 last year. The remark- 
able fact in connection with these figures is that 
the reduction in the accidents almost entirely relates 
to those having fatal results. The accidents to 
children in particular have fallen off, this being 
probably due to warnings administered by school 
teachers and parents, whilst at the same time the 
effect of improvements in the brakes and the pro- 
gressive experience gained by the drivers play a 
prominent part in the matter. It is unfortunate 
that the statistics do not, as is apparently the case, 
relate to all the electric tramways in Germany ; but 
this defect will doubtless be remedied in the course 
of time. As far as Berlin is concerned, we are able 
to give some information of more recent date in 
regard to the number of accidents to persons during 
the first six months of 1903. In the first quarter 
there were 235 accidents to persons entering or 
leaving cars in motion, and 257 in the second 
quarter, while the number of accidents to persons 
in consequence of being knocked down, run over, 
injured in collisions, and other causes, was 241 and 
186 in the two quarters respectively. These totals 
include 26 accidents which had fatal results during 
the six months. 

It will be seen from the figures for the German 
capital that the total number of accidents to persons 
entering or alighting from tramcars in motion during 
the half-year was considerably greater than that 
from all other causes combined. This dangerous 
practice alone resulted in four deaths. It is an 
extremely difficult matter to induce passengers to 
abandon this habit as practised in the former days 
of horse cars, and continued with the introduction 
of the electric cars, which, if Dame Rumour is to be 





believed, for ‘a long time travelled no faster than 
the horse ‘cars which were in general use in 
Berlin. So dangerous, indeed, has the system of 
jumping on and off the present tramcars become, 
that the police authorities have been compelled to 
issue warnings to the public to abstain from the 
habit in the future. It will be obvious from a 
general point of view that if the practice could be 
abolished the accidents from this cause would 
entirely cease, and there would only remain for con- 
sideration those due to collisions, being knocked 
down and run over. The Minister of Public Works 
and the tramway companies are both endeavouring 
to reduce the number of accidents from these 
causes, the former by the issue of regulations for 
the arrangement of protecting boards in front of the 
car wheels, and the clearing of the underside of 
aes of important parts, while the former hope 
or a greater measure of success from the ready 
application of the brakes as a result of the increasing 
experience of the drivers. 


THE COST OF POWER. 


In the opinion of many well-meaning people the 
merits and demerits of heat engines of all kinds in 
general, and of steam engines in particular, must be 
considered entirely and only on a thermodynamic 
basis. Professor Smith, in a series of articles, the 
last of which appeared in our impression for 
August 21st, has made an original attempt to 
impart sounder views on this very important ques- 
tion. It is to be regretted that he has been unable 
to dispense with mathematical formule, because 
the steam user and the millowner have seldom the 
inclination, and not often the time, to master pro- 
positions advanced in algebraical form; while, on 
the other hand, the mathematician who can absorb 
Professor Smith’s arguments with perfect ease is at 
once the man on whom they will have no effect, and 
who is not in a position to take action if they had. 
Yet we think that even if the articles are read 
without any intelligent perception of what the 
formule mean, it will be quite possible to arrive at 
the drift of a very interesting argument. We do 
not propose to enter into any direct explanation of 
Professor Smith’s words, but rather to supplement 
them, and elucidate them by calling attention to 
facts whose influence is often overlooked or under- 
rated. 

At the outset we desire to guard ourselves by 
stating that in what follows we have no intention of 
depreciating technical education or making little of 
thermodynamics. These matters are quite outside 
the scope and purpose of this article. Indeed, our 
desire is, for the time being, to divorce the steam 
engine altogether from thermodynamics, and to 
extend certain of Professor Smith’s propositions. 
When a millowner or a company or a corporation 
put down steam engines and boilers to perform 
certain duties, they have to consider in what it is 
they are investing capital, and what it is they get in 
return for their money. Admirable reasoning, and 
high mathematics, combined with a consummate 
knowledge of thermodynamics, may be employed in 
designing the steam power plant; but all this may 
be reduced to the infinitely simple fact that the 
steam user is purchasing what Professor Smith 
terms “ resilience ’’—in other words, pressure—and 
he can buy this by the yard or the mile. The piston 
of an engine moving at 500ft. per minute traverses 
300,000ft., or nearly 57 miles in a day of ten hours. 
The amount of the resilient effort depends on the 
piston area and the effective pressure of the steam. 
There are no thermodynamics here at all. The 
steam user has only to consider what this 57 miles 
of resilience will cost him. He has to pay 
for it in several ways. The first is represented 
by the capital outlay on the plant, the second 
by the cost of coal and water and oil —in 
other words, the diet of the plant—and, iastly, the 
cost of labour expended in taking care of and using 
the boilers and machinery. Now the utmost that 
the most profound knowledge of thermodynamics 
can do is represented by a reduction in the sum 
spent on coal and water. Here we have the direct 
limitations of one class of information in a nutshell. 
The mathematician and theorist can give no further 
aid. The engineer can then come forward, and take 
into account not one item out of three, but all 
three. He may see that the steam engine which 
requires least coal per horse per hour is not by any 
means of necessity the most economical plant that 
the steam user can employ to give him 57 miles of 
continuous resilient effort. Small economies may 
cost more than they are worth. It is not impossible 
to double the first cost of a steam engine in the 
attempt to save a few shillings a week in the bill for 
coal; or to introduce with the same object mechanism 
so complex and delicate that the engineer in charge 
must be a first-rate mechanic paid at a very high 
rate. In order to arrive at a minimum outlay for 
power, not one consideration, but half a dozen, must 
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be kept in mind, and the inter-relations of these 
with each other, and with special circumstances of 
control and conditions of limitation, must be recog. 
nised, and due effect given to each. The careful 
reader of Professor Smith’s articles will see that 9 
great deal more than thermodynamics is involyed 
in settling on the type and dimensions of a steam 
plant intended to do work at the least possible 
annual cost. 

Leaving these general propositions, we may follow 
Professor Smith a little way into detail, and stili 
keep quite clear of thermodynamic formule. We 
have said that our 57 miles of daily effort depend 
for their value on the area of piston, and the effective 
pressure on the piston. Professor Smith has shown 
on page 153 how and why the top and the toe of a 
pv diagram must be cut off. We can, we think, 
make the meaning of this very clear by the aid of 
an illustration. We have seen that that which the 
steam user buys is resilience. Let us suppose 
that, instead of getting this by the aid of steam, he 
obtained from some source of supply coiled steel 
springs like gigantic watch springs, in circular 
boxes, ready wound up; and that, instead of 
a steam engine, the mill was driven by a 
machine in which the coiled springs could be 
placed and suffered to uncoil, thereby turning the 
main shaft round and so running the mill. Now, 
other things, such as original price, remaining 
unaltered, it is clear that the more work he could 
get out of the springs the better. The work in a 
spring is limited by the degree to which it is coiled 
up, on the one hand, and by the extent to which it 
can run down on the other hand—that is to say, 
on its range. The upper limit is fixed by the 
conditions that the spring when coiled hard on 
itself can be coiled no further, and the lower limit 
is fixed by the box; as soon as the spring has 
uncoiled enough to fill the box it can uncoil no 
more. These conditions are those under which 
millions of watch and clock springs are continually 
working. Instead of coiled springs we use steam 
to drive our mills—that is, an elastic fluid. The 
pressure of this fluid is the analogue of the 
tension raised up in the metallic spring, and is 
settled by the strength of the boiler. It is repre- 
sented graphically by the peak of a p v diagram, 
and this may easily be purchased at too high a 
cost. The box which determines how far the 
spring shall run down, is represented by the 
atmosphere, or by the back pressure in the con- 
denser, which, it will be easily seen, limits the 
range of our steam spring just as effectively as 
the brass box of a main spring in a clock ora watch 
limits the range of the coiled metal ribbon inside it. 
In the non-condensing engine the box is smaller, and 
the limit of uncoiling is sooner reached than in the 
condensing engine. But it must be remembered 
that the box cannot be had for nothing. The larger 
it is the more it costs, and yet as the spring is 
nearly run down the smaller is the return for making 
it bigger. Thus, then, a point may be reached at 
which the diameter of the box must stop. To carry 
it further would involve loss of money, albeit gain 
in resilience. Mr. Parsons, with the steam turbine, 
finds it not only useful but imperative to employ 
high vacua. The cost of his brass box—that is to 
say, the condensing plant—is thereby augmented. 
He finds it pay him. But there is general consen- 
sus of opinion that with piston engines these 
extraordinarily high vacua are not worth pur- 
chasing. 

If our readers have followed us thus far they will 
have seen how wide is the difference between the 
scope of the man of abstract science and the 
engineer. It is not that the former is wrong or 
mistaken, but simply that there are commercial con- 
ditions to be observed by the one man with which 
the other man has nothing todo. The pity is that 
a false antagonism is not infrequently set up. The 
physicist is intolerant of the practical man, and the 
practical man tells the world that ‘‘ he really cannot 
stand the scientific man.’’ Of course, in truth, 
there is no antagonism at all between the two. But 
it is still difficult to get them to see this, although by 
no means so difficult as it was at one time. The 
conclusion of the whole matter is that the buying 
of steam power plant is like the buying of houses, or 
bread, or land. The purchaser must have skill, 
knowledge, and, above all, common sense, or he will 
suffer in his pocket. He must understand clearly 
what he wants, and he must not for one moment 
forget that the outlay on steam power is very far 
indeed from being represented by a balance-sheet of 
heat loss and work gain. That is the lesson which 
Professor Smith wishes to teach; and we think 
that it is one very well worth learning, particularly 
by young engineers. 

ised daticatart anaes 
THE STORAGE OF COAL. 


Tur doubt as to the advantage to be obtained by storing 
coal under water which was current a couple of years 
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ago is gradually seeaiing itself into certainty as the 
result of experiments, which from their very nature 
occupy many months in completion, become known. The 
Admiralty, to whom the question is probably of greater 
moment than to any one else, is conducting experiments 
on its own account, whilst other persons are either col- 
lecting past observations or are taking steps to procure 
new facts. Most notable of these observers is Mr. John 
Macaulay, the general manager of the Alexandra Docks 
and Railway of Newport, Monmouthshire. The course 
he has adopted to confirm the views which he expressed 
about a year ago he explains in a long letter published by 
the U'imes on Saturday last. His plan has been to burn 
coals which are known to have been submerged for 
various lengthy periods, in a locomotive pulling certain 
given loads under as nearly equal conditions as possible. 
The results thus obtained have then been compared with 
similar figures secured when the best Monmouth- 
shire coal procurable was used. His conclusions are 
remarkable. The fue] which gave the best actual working 
results was dredged outside the mouth of the river Usk. 
It was driftage from wrecks in the Bristol Channel, and, in 
all probability, had lain in the mud and sand for not less 
than ten years. The lumps were rounded by abrasion, 
and, in some cases, were covered with barnacles. Yet, 
strange as it may sppees, this coal was 4 per cent. 
better than fuel that had been raised from the Mon- 
mouth pits only a week before being burned. Two other 
coals were used. They also were dredged, but this time 
from docks possessed by the Alexandra Company, and 
their history appears to be more clearly known. One 
sort was, at least, three years submerged, the 
other ten years. Of these, the latter gave results 
better than fresh coal by 1°8 per cent., whilst only the 
former was inferior to the test coal, and then only by 
1:6 per cent. These unexpected results would seem to 
indicate that the coal actually gains in calorific value by 
lying submerged, and a very pretty question is offered to 
chemists to say why. It must be noted, however, as Mr. 
Macaulay himself points out, that the Usk coal had been to 
acertain extent selected, in that all the softer and inferior 
parts had been washed away, and only the harder and 
better lumps left. But as this modifying condition 
does not apply to the dock coal, which resembled 
ordinary coal in appearance, the puzzle is by no means 
solved. There is a chance for laboratory research here. 
In view of the advantages accruing from long and the 
loss due to short submersion, it is a little disappointing 
to have to admit that coal is rarely likely to be kept for 
more than three years, and that, therefore, a loss of 2 
per cent. must be anticipated. But even then there 
seems to be no question that the same fuel stored in the 
usual way—that is, with comparatively free access 
of air—loses a far greater proportion under even 
temperate conditions, and in hot climates Lord Charles 
Beresford estimates that it loses no less than 50 per 
cent. of its value. That is scarcely conceivable, the 
statement is hyperbolical, but 10 to 15 per cent., possibly 
20 per cent., may be lost, and if by storing it under water 
such waste can be obviated, the construction of suitable 
tanks for that purpose should be undertaken at no dis- 
tant date. The question of the danger of putting wet 
coal into bunkers, which has been raised on various occa- 
sions, may be dismissed in the face of the fact that ships 
coal in wet as in dry weather, and that in a well-ordered 
vessel the risk from this cause is very small. 








HYDRO-ELECTRIC INSTALLATION AT 
LODORE HOTEL, KESWICK. 

Ve illustrate in Figs. 2 and 3 a small but interesting 
installation of turbine and dynamo, at the Lodore Hotel, 
Keswick, Cumberland, which has recently been made and 
supplied by Messrs. W.(Giinther and Sons, Central Engineering 
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Fiz. 1—-GOVERNOR 


Works, Oldham. The plant uses so small a portion of the 
falls of Lodorethat there is no visible effect on the oy oe 
of the falls, and the pipe line (5500ft. in length) has been 
laid underground, so as not to detract in any way from the 
scenery. The general arrangement of the turbine with the 
pipes in the turbine house is shown in Fig. 3, and Fig. 2 is 
from a photograph of the combined turbine, governor and 
dynamo, 

The turbine is of Messrs. W. Giinther and Sons’ Girard 
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Fig. 2—TURBINE AND DYNAMO 


impulse type, with partial admission, having bronze wheel and 
guide-ports, and drives up to 15 brake horse-power, with a 
gross fall of about 340ft., being coupled direct to a Royce 
multipolar dynamo having carbon brushes, generating 
current at 130 volts, and giving an output of 75 ampeéres ; 
the turbine wheel is 15in. internal diameter, and makes 850 
revolutions per minute ; the pipe line is Gin. diameter. The 
bearings are of the self-oiling ring type, fitted with gauges 
for showing: the amount of oil in the oil chambers. The 
turbine and dynamo are carried on the same base plate. 

The chief feature of interest in the turbine lies in the 
governing arrangements. In private house and hotel lighting, 
unless cells are used, to which, with 
their attendant cost of upkeep and 
other inconveniences, there is much 
objection, the conditions of satisfac- 
tory governing of a turbine are very 
onerous, as not only must the governor 
rapidly take up comparatively large 
fluctuations of load in case a fuse 
should blow out, but what is of equal 
importance, the lights must be per- 
fectly steady and of the same bril- 
liance, whatever may be the number 
in use at a given time; it is also of 
the utmost importance that these 
conditions be attained without neces- 
sitating the continual presence of an 
attendant in the turbine house to 
adjust either the governor to suit the 
different load, or to manipulate the 
switches in any way, as usually a few 
lamps are required throughout the 
night, when the presence of an atten- 
dant is out of the question. The go- 
vernorshould be comparatively simple, 
and the turbine should also ie easily 
started and stopped. After consider- 
able experience with various types of 
turbines under different heads, Messrs. 
Giinther and Sons have come to the 
conclusion that the hydraulic type 
of governor is the only one which 
possesses the elements necessary to 
fulfil these conditions, and after a 
number of years’ experimental work they have evolved a 
type of governor which does, they claim, fulfil these con- 
ditions in a satisfactory manner. 

In it the governor balls in their rise or fall act upon a 
valve, which admits water from the pressure pipe to one 
end or the other of a hyd:aulic cylinder, thus moving the 
piston up or down as the speed varies, and the motion of 
the piston-rod is communicated by a lever to the adjustment 
slide or gate of the turbine. The great and well-known 
difficulty to overcome in turbine governors of all types is 
the tendency to open or close the gates too much, thus 
overshooting and causing violent hunting, which even a fly- 
wheel does not correct ; but this the makers claim to have 





overcome by a device which we are at the moment not at , 


liberty to describe. The starting and stopping of the 
turbine is done hydraulically by means of a valve incorpor- 
ated in the governor itself, and the water can be entirely 
put on or off in a couple of seconds by moving the position 
of the handle noticed in the lower part of the governor 








small wheel valve seen below the filter is for cleaning 
purposes. 

In Fig. 1 we illustrate the governor by itself, and we may 
add that all the parts thereof are absolutely interchangeable, 
the whole being made by special tools, jigs, and gauges, in 
accordance with the practice. 

In dealing with high heads, or long pipe lines, the sudden 
closing down of the gates by the governor on a change of load, 
and the consequent check to the flow of water, causes a shock 
in the pipes which may be serious or dangerous, and under 
such conditions a relief valve is desirable. The ordinary 
spring load, or dead-weight types of relief valve, have the 


















Fig. 3—-TURBINE AND DYNAMO 


great disadvantage of opening quickly and closirg quickly, 
thus causing secondary shocks, which are frequently as dan- 
gerous as the primary shock. The turbine at Lodore is fitted 
with a new relief valve, which, whilst being independent of 
the governor, nevertheless acts in unison with it, and by 
closing slowly gets over this difficulty. This relief valve is 
shown on the cast iron bend connected to the turbine inlet in 
Figs. 2and 3. The escape water is discharged into the sump 
below the wheel. 

Under actual trial the gates of the turbine were shut down, 
we are told, in about two seconds from fully open to fully 
closed, with a maximum increase of pressure registered on 
the gauge of 12 lb. per square inch, the pressure in the pipe 
line being 143 Ib. per square inch. Under this test the valve 
opened instantaneously, and closed down again in about fifteen 
seconds, with a total absence of water hammer. With ordinary 
load fluctuations, or when closing the gates more slowly, the 


| pressure never rose more than 3 Jb. to 2 Ib., according to the 


arm, and by means of the same handle the governor can be | 
thrown entirely out of action, and the turbine kept running | 
at any desired fixed gate opening. It is perhaps unnecessary | 


to add that the small amount of pressure water supplied to 
the governor is filtered before passing into tbe governor pipes, 
the filter being clearly seen on the inlet in Fig. 2. The 


amount of load thrown off at a time. 

With respect to the accuracy of governing, the following 
figures have been given to us by the maker :—With load 
fluctuations of about 10 per cent. the tachometer practically 
recorded no change of speed; with one-third the load re- 
moved, by suddenly throwing out a switch, the temporary 


: rise in speed was only about 20 revolutions in 850, equivalent 
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to about 24 per cent. On one occasion, in the usual running 
of the plant, nearly one-half the full load was suddenly 
thrown on with a temporary decrease of only 6 volts, no 
manipulation of resistances pry Lage 

In addition to the lighting of the hotel, the plant is also 
used, both during the day and during lighting hours, for 
charging an electric launch running on the lake between the 
Lodore and Derwentwater Hotels, both of which are owned 
by one proprietor, Mr. J. S. Harker. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
: correspondents.) 


CYLINDER OIL AND CYLINDER LUBRICATION, 


Sin,—The questions raised by Mr. H. Binns’ letter in your issue 
of August 12th are both interesting and important. The vapor- 
ising temperatures given in the table on page 109 of July 21st 
issue, as stated in the text, are the temperatures at which the 
various oils gave off visible vapour in the judgment of the 
chemist who made the tests, which was simply a question of 
observation. They appear to be of no practical importance in 
themselves, and were given merely as an interesting fact to show 
that oils do give off visible vapour at temperatures much lower 
than their flash points and their boiling points, It is very doubtful 
whether this feature of vaporising has any connection whatever 
with the lubricating quality of oil. If the oil used in a cylinder 
has a lower vaporising temperature than the temperature of the 
steam, there is no reason whatever to deduce that it will lose any 
of its lubricating properties. Evaporation may take place to a 
greater or less extent, but it is quite as maa that the oil will 
be a better lubricant than a poorer one after evaporation has taken 
place. All cylinder oils are very complex, compounds, and the 
application of heat will set free the lighter fractions. The consti- 
tuents evaporated at temperatures below extreme are not cylinder 
lubricants ; many have not the slightest trace of oiliness, so the 
cylinder oil up to a certain point is better when the distillates are 
evaporated away, as they only add bulk to the oil, and give the 
oil its fluidity. ‘The general point to note, however, is that when 
the lighter fractions of a cylinder oil are evaporated the residue 
will be a bad or good lubricant according to the original character 
of the oil. The residues of poor oils are often nothing but sticky 
leathery or rubbery masses, whilst that of high-class oils of certain 
grades remain limpid, and appear to be all the better for the 
evaporation that has taken place. It will be seen from this that 
the suitability of the oil cannot be judged in a general sense simply 
from the evaporation that takes place. Some oils evaporate a 
small percentage, but leave a useless residue ; others evaporate a 
larger percentage, and leavea residue with high lubricating qualities. 
That oil appears best which evaporates least and leaves the largest 
percentage of a limpid residue having all the qualities of a good 
lubricant, 

The question raised as to whether the terms ‘‘vaporising 
temperature” and ‘surface ” or “film tension” are synonymous 
is somewhat difficult to answer definitely. If, in the first place, the 
vaporising temperature of liquids has been confined chiefly to boil- 
ing points, and if we are permitted to take “‘ boiling point ” instead 
of vaporising temperature, an answer can Le given in the negative. 
A comparison of the values of surface tension of various liquids 
and their boiling point will at once show that no relationship 
exists between these two features. There is no doubt whatever that 
the surface tension of oil is one of the chief properties that gives to 
an oil its value as a lubricant ; but to any one who has had the 
slightest practical experience this opinion is of an elementary 
character. The great difficulty in connection with the matter is 
to find suitable oils having the requisite surface tension to remain 
films under the peculiar conditions of pressure, temperature, and 
motions, in the cylinder, and yet possess lubricating properties with 
the requisite viscosity to facilitate replacement or renewal of the 
film quickly. The surface tension of oil, or, as a matter of fact, 
of any liquid, is reduced as the wg ae td of the liquid increases 
until the critical point, or absolute boiling point, is reached, when 
the surface tension vanishes ; and as so far no experiments have 
been made to test the surface tension of oils under high tempera- 
ture combined with great pressure, we must leave it to the future 
to solve that question. 

In regard to the oil that enters the low-pressure cylinders, 
one must take into account that there the vaporising temperature 
and boiling points are considerably lower than in the high-pressure 
cylinder or under atmospheric conditions, for it is well known that 
practically all liquids boil in a vacuum at about 145 deg. Fah. 
lower than in the open air. A further point to be noticed is that 
whilst in the table the temperatures given are taken under atmo- 
spheric pressure, much higher temperatures will be required either 
to vaporise oil or to boil it under high pressure in a steam 
cylinder, “HENRY M, WELLS. 

Manchester, August 26th. 


MACHINE DRAWING AND DESIGN CLASSES. 

Str,—In your last issue “‘X. Y. Engineer” complains of the 
seemingly inconsistent results of the Board of Education examina- 
tions, whereby the worst men, in the opinion of those who are 
supposed to know, obtain the successes, and vice versd, He is 
not the only one to have observed this state of affairs, as I happen 
to be living ina town where the keenest interest is taken in the 
technical school classes and the results obtained by them. But I 
think that if ‘‘ X. Y. Engineer” carefully considers the matter, he 
will see that the apparent anomaly is due, not to any faulty 
marking on the part of the examiners, who, I believe, take a great 
deal of trouble to get all the papers marked to the same standard, 
but to a wrong impression of those in charge as to whether one 
man is really better than another. Of course there are cases 
where ‘‘ luck” enters into the matter, but I throw them aside. A 
man during the session may appear smart and show a good all- 
round knowledge of machine drawing ; but when it comes to an 
exawination, and especially machine drawing, where much scope 
is not given them, he stands very little more chance of successfully 
answering the paper than one who is not considered quite as smart. 
Men may be quick and neat in the mere mechanical drawing, but 
lack the power of being able to design. Others can design well, 
but are not quick at drawing. Either of these cases may attract 
a teacher’s eye and cause him to pronounce a fellow “smart,” but 
in an examination both are required to a moderate degree, and we 
must not forget that this is where the ‘dark horses ” generally shoot 
ahead, though they may not have appeared very clever during the 
session. Not long ago I tcok, in the same year, the Advanced 
Stage Machine Drawing of the S. and A. and Part II. Machine 
Drawing of Ordinary Grade Mechanical Engineering of the City 
and Guilds, The latter examination, to my mind, was not to be 
compared with the former as regards difficulty, but I came off 
with a Queen’s prize in the S. and A. and a second class in the 
C.G, Again I took the same two in the following year, and again 
had a first class in 8. and A. and a second class in the C.G. I 
attributed these results to the fact that they required much more 
design work in the C.G.; of which I had not done a great deal, 
whereas I could draw end elevations, sections, &c., of almost any- 
thing when once I understood the drawings. It is not of much 
use for a man to go copying complica drawings, say, to 4 
different scale, and colouring them and creating a lot of excite- 
ment, if he cannot sit down and design a much simpler piece of 
work, such as a clack box or riveted joint. 

We must be careful in finding out the really best men. When 
this has been done, I think there will be no need to grumble at 





the results, and the best men will obtaia the best successes, We 

ought to see for ourselves what the students actually do in the 

examination, and I am afraid our opinions would be greatly 

altered, A. W.S8. 
August 31st, 


THE THERMODYNAMICS OF THE STEAM TURBINE, 


Sir,—Your leader entitled ‘‘ The Thermodynamics of the Steam 
Turbine,” in the issue of your paper of the 28th inst., is on an 
interesting subject. 

Leaving out of consideration the losses which are common to 
steam turbines and reciprocating engines, you consider what losses 
the steam turbine must have which are not borne by its recipro- 
cating rival, and of these losses peculiar to the turbine the one 
that you lay most stress on is the leakage of steam past the turbine 
wheels or rings of blades. Such leakage is undoubtedly objection- 
able as a rule, but I think your remarks could with advantage be 
supplemented. : 

In a De Laval turbine the steam enters the turbine casing with 
no available pressure but with a very high velocity. The fluid 
acts ona single wheel, and therefore any steam which does not 
pass through the buckets has most of its energy dissipated—or 
degraded, as Mr. Swinburne terms it. I do not say that we lose 
every single foot-pound of energy of this misdirected steam ; but, 
to prevent wandering from the point, I simply say that most of its 
energy will be lost to us, and this, I think, will be readily 
admitted. With a multiple wheel turbine, however, the same 
remarks do not hold good. As the leaking steam, except in over- 
coming friction, loses no intrinsic energy, it is only the leakage 
that occurs at the last wheel that nec ily means loss. Of course, 
the leakage in the early stages may be very inconvenient, and may 
indirectly cause loss by necessitating an increase in the dimensions 
of the turbine or of the number of parts, thus causing additional 
frictional losses. 

Now as to frictional losses in steam turbines, your leader seemed 
rather to depreciate the magnitude of losses due to friction within 
a steam turbine, because, as you say: “The loss due to friction 
over the surfaces of the guide blades and buckets reappears as 
heat.” This is true, but it does not necessarily follow that the 
efficiency is unaftected. To get the best efficiency out of a heat 
engine working between given limits of temperature, we must take 
in all the heat at the highest temperature ; and all the heat we 
reject must be given up at the lowest temperature. Now the 
heat put into the fluid in a turbine due to friction is not all put in 
at the highest temperature. In some turbines it is put in 
at all temperatures from the highest to the lowest, in some it is put 
in almost wholly near the lowest temperature. In all usual cases 
in steam turbines the heat produced by friction must be put in at 
a mean temperature much below that of the regular supply of 
heat; friction must, therefore, necessarily lower the engine 
efficiency. 

But this is not all. The energy that is being given up to 
produce thish by friction is being taken, not from the gross 
heat energy supplied to the 
engine, but from the fraction of 
this which is converted into 
work, This can be seen from 
the rough entropy temperature 
diagram shown herewith. Let 
the area « ABC Dd represent 
the total heat put into the fluid 
in an engine working without 
friction of any kind. Let the 
area a A Dd represent the heat 
rejected. Then the area A B 
C D represents the fraction of 
the total heat which is converted 
into work. Now suppose that 
some of the work is expended in 
Lg friction, and suppose that the 

heat produced by this friction 

is supplied to the fluid gradu- 
ally during the expansion. This heat will then be represented 
by an area such as /DCGg. This heat is obtained from work, 
therefore mark off an area F ECG equal tothe areadCGy. The 
useful work will then be sepeaseated by the area ABEF*, which 
will always be less than the original area ABCD. This shows how 
friction lowers the efficiency. R. M. NEILson, 

30, Cross-street, Manchester, August 31st. 
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BOARD OF TRADE RETURNS. 


Sir,—At this time, when so much is being said and written about 
fiscal policy it is highly desirable that information of use should be 
available, and this applies particularly to official statements of all 
kinds. Now, very important arguments are being based on Board 
of Trade returns of values of imports and exports, but no one 
— to me to know —* at the figures mean, 

ere is one form of trade about which I know something, and 
I shall use a couple of facts connected with this trade to illustrate 
— explain the nature of the information that ought to be made 
ublic. 
A particular kind of boot for gentlemen is sold wholesale in 
Northampton or Leeds for 14s, 6d. per pair. This includes the 
manufacturer’s profits. 

These same boots are sold in London for 22s, to 23s. per pair. 
It will be seen, then, that the export of boots by Northampton or 
Leeds represents 14s. 6d., while the import to London represents 
28s. To give these figures magnitude, and so put them on all 
fours with Board of Trade statistics, the manufacturing company 
exports to the value of £14,500,000, and the consumer imports to 
the value of £23,000,000. The goods re-nain unaltered. 

Now, if instead of Northampton and London, we take Great 
Britain and America, we shall find that a certain class of goods is 
sold here wholesale to the value of £10,000,000, while the same 
goods are sold in the United States for £20,000,000, and I am sure 
a number of your readers would very much like to know in what 
way the Board of Trade statistical gentlemen would treat this case, 
Would they give the American value for the United States imports 
or the English value! It seems to me that if they did the former 
their figures would convey a wholly erroneous notion of the course 
of trade. People ask how it is that all countries import more than 
they export, and we are told that to pay the difference between 
our exports and our imports we must spending capital just as 
the American must apparently be spending capital to balance his 
books, But if I am right, the American importer in the case I 
have stated has not to pay £20,000,000 for his goods, as implied by 
Board of Trade returns, but only one half that sum, In like 
manner if we import £100,000 worth of American boots, the 
wholesale importer pays only that sum to the United States. But 
the consumer will have to pay about £130,000, or perhaps more. 

I bave to say that I do not know what the Board of Trade 
figures represent, What, in a word, do the declared values mean ? 
Are they prices at the port of departure’ Are they wholesale 
prices in New York, or are they retail prices in New York / 

No information, is I think, more urgently needed at this moment 
than a statement of how the Board of Trade figures are obtained, 
and what they really mean. CRISPIN. 

Nottingham, September Ist. 


TACHOGRAPH FOR MOTOR CARS AND LOCOMOTIVES. 


Srr,—In your issue of the 21st inst. your correspondent Mr, 
Watson suggests a speed registering instrument for motor cars, 
fixed to the centre of one of the wheels. Now, though such an 
apparatus might work properly—a thing { venture to doubt, 
because of the excessive vibrations to which it would be subjected 
—it would leave the driver in blissful ignorance as to his speed, 





for, being unable to estimate his speed with sufficient accuracy 
and not having the indicator dial in view, he might unintentionally 
be ‘‘guilty of an offence under this Act” without being aware of 
the fact. Now, though speed indicators on locomotives have never 
found favour, and have but rarely been applied in England—op| 
the late Mr. Stroudley, I believe, having hited some of his engines 
with them—they have proved to be eminently successful, as wel] 
as useful, in countries like Switverland, where a speed limit on 
railways is a necessity. And though most of these instruments 
are far too complicated and cumbrous to be adaptable to motor car 
work, some of them could certainly be so used. 

Take, for instance, the Higgs’ speed indicator occasionally used 
in Switzerland. This instrument, enclosed in a clock-shaped case 
indicates on a dial the actual speed and registers it, fees every 
25 metres (82ft.) on aslip of paper, ‘The instrument could be 
sealed by the authorities to prevert the record being tampered 
with, while the driver would have constantly the exact speed at 
which he is going before his eyes, as such an instrument could 
easily be fixed on the dashboard of the car, and driven off the 
leading axle. Cakvo A, BRAN tSEN, 

Rhederoord Castle, De Steeg, Holland, 

Aug. 26th. 
PORTLAND CEMENT, 

Sir,—In a letter in your issue of the 14th inst. Mr. Bindon 8, 
Stoney refers to my researches on “ the finer grinding of Portland 
cement,” and questions the conclusions therein arrived at as to 
the reason of the beneficial effect of fine grinding with regard to 
‘*soundness ” or freedom from expansion, Whatever may be the 
reason, it is undoubtedly a fact, as the experiments in question 
very clearly demonstrate, that a coarsely-ground cement which is 
utterly unsound and unfit for use may be rendered perfectly sound 
and good by extreme fine grinding. The inference is that the 
reduction to extremely fine powder enables the water used for 
mixing to attack and render innocuous the expansion germs, if | 
may so call them, confined in the cuarser particles, which would 
otherwise ultimately break out and become destructive, it may be, 
months or even years afterwards. Mr. Stoney seems to be of 
opinion that finely-ground Portland cement is a delusion and a 
snare, and is merely a cunning device of the manufacturer to hide 
his shortcomings ; but having regard to the reduction of output or 
increased grinding plant involved by extra fine grinding, | am 
sure ail manufacturers would be very grateful to Mr, Stoney if he 
could persuade engineers and cement users generally to revert to 
the fineness, or perhaps I should say coarseness, of some twenty 
years ago. The mere fact that tine grinding safeguards to a large 
extent the all-essential property of soundness is, I think, a con- 
siderable argument in its favour, to say nothing of its admitted 
advantages as regards sand-carrying capacity. aie 

). B. Butier. 


41, Old Queen-street, Westminster, 
London, 8.W., August 26th. 


JOHNS SHEARING MACHINE, 


Sir,—In your able article on the Johns patent joist shear ono 
or two points have been overlooked. ‘The first has reference to 
the fact that, to cut any size of H-iron from 7in. by 4in, to 18in, 
by 7in. necessitates one change of knives only, the advantage of 
which will, in combination with the open gap of the machine, be 
obvious, With a third set of knives, joists up to 24in. by 7}in, 
can be cut. 

The second point has relation to the actual cutting, that is, by 
the formation of the upper knife, the portion of the web which is 
first cut is punched clean and sharp and quite free from any burr, 
as shown in your illustration. 

When you consider that a joist has often to be cut into several 
lengths, the importance of being able to slide it along the lower 
knives to make all the first cuts without any lifting is obvious. 

Another point is, that the vertical knives marked H are renew- 
able, and not permanently fixed as stated, 

116, Victoria-street, Westminster, HENRY PELS AND Co. 

August dlst, 


THE MANUFACTURE OF ENGINEERS. 


Sir,—In a letter by ‘ B,” in your number of the 28th ult. there 
are many very useful pieces of advice, but I think that in suggest- 
ing a bred oy of modern languages in the early education of those 
who intend to be engineers a mistake has been made. A know- 
ledge—a good knowledge—of modern languages enables a student 
to follow what is being done in foreign lands, to read books and 
papers on the subjects which he is interested in, and to converse 
with foreign colleagues on them, thus widening his views, and 
increasing his store of learning, and consequently of usefulness. 
Also, in many cases within my ken, a man has got a good position 
because he knew more than one language. R. W. 5. 

September Ist. 








TECHNICAL INSTRUCTION FOR APPRENTICES AT SWINDON.—Tho 
Great Western Railway Company has, in conjunction with the 
Swindon Education Committee, introduced a scheme for the 
technical instruction of engineering apprentices, an outline of 
which is given below :—In order to encourage apprentices to gain 
a sound knowledge of technical science, the Great Western Kail- 
way Company offer facilities for a limited number of selected 
students to attend day classes at the Technical School. Candidates 
must be registered apprentices between 17 and 18 years of age. 
They must have spent at least one year in the factory, and must 
have regularly attended for at least one session in the preparatory 
group of evening classes at the Technical School. The number of 
studentships will be limited to thirty at any one time in groups as 
follows, for a three years’ course:—First year’s course, fifteen 
students ; second year’s course, nine students; third year’s course, 
six students. ior each year’s course there will be a competitive 
examination, successful students passing on from one year’s course 
to the next. Candidates must produce evidence of good conduct 
and attention to their work in the factory, and only those who 
attain a minimum qualification at the examinations will be 
successful. The course of study for each year will consist of: 
Practical mathematics; practical mechanics; geometrical and 
machine drawing ; heat, electricity, and chemistry. ‘The classes 
will be held: For first year’s students, Monday and Thursday ; 
for second and third year's students, ‘l'uesday and Friday—each 
day from 2.30 p,m. to 5.30 p.m, Each session will consist of 
twenty-six weeks, from September to April. Those attending the 
classes will have their wages paid as if at work in the factory, and 
the Great Western Railway Company will pay their school feces. 
The students attending the day classes will be expected to give 
some time each evening to private study. They should devote 
themselves particularly to the prescribed course, so as to obtain a 
thorough knowledge of a few of the most important subjects rather 
than a smattering of a greater number. Students who distinguish 
themselves will be allowed to spend part of their last year in the 
drawing-office and chemical laboratory. The studentships to be 
awarded will be: September, 1903, fifteen, first year course only ; 
September, 1904, fifteen first year, nine second year ; September, 
1905, fifteen first year, nine second year, six third year. The 
qualification for September, 1903, will be past records at the even- 
ing classes, su ted, if 





pl ) y, by a special examination. 
The whole of the arrangements will at all times be under the 
direction of the chief mechanical engineer. Apprentices who 
wish to compete for the studentships to be awarded in September, 
1903, can obtain forms of application from their shop foremen. 
The forms must be filled up and sent in not later than Monday, 
September 7th, 
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A DOUBLE HACK SAW. 





Tux illustration below speaks for itself. It shows a power 

k saw with two frames, which does any given work in 
about half the time required by a single saw. The machine 
robably, in view of the gearing, takes a little more 
than twice the power, though the resistance to be over- 
come is only about the same, since the saws cut 
alternately. It is intended for large works, and a good 
strong slotted table, on which girders, &c., may be 
firmly bolted, is provided. The frames can be set to cut at 
apy angle, and there is an attachment for ensuring that the 
blades are put in straight. We are informed that in cuttinga 




















DOUBLE HACK SAW. 


12in. by din. girder, the opposite cuts will meet within ,',in. 
The feed is controlled by weights, and a simple device pushes 
back one of the bows when the centre has been almost reached, 
so that the other may complete the cut. The gear wheels 
are machine cut, and the various slides and guides are adjust- 
able. The machine will deal with girders up to l4in. by 9in. 
The strokeis 54in. The table is 16in. by Sin. This ingenious 
machine, patented by Mr. Whitley, is made by Messrs. 
Beanland, Perkin and Co., of School-close Works, Leeds. 








PROFESSOR WATKINSON’S SUPERHEATER. 





We have received for publication the following statement 
of the results of experiments made by Professor Watkinson to 
determine the gain in power; also the saving in steam and 
in coal due to superheating. 

The principal object of these tests, a summary of the resultsof 
which is given below, was to determine the percentage gain in 
power, with agiven boiler, due tothe application ofa superheater 
to it; also to determine the saving in steam and in coal due 
to superheating. 

The boiler was of the Lancashire type, 8ft. diameter and 
30ft. long, and the superheater was one of Watkinson’s shunt 
circuit type. The rate of combustion was arranged so as 
to be, as nearly as possible, the same in both tests. The feed- 
water was heated in a coil heater by the exhaust steam from 
the engines. The steam for the feed pump was taken from 
the same boiler, but this steam was not superheated. The 
steam generated by the boiler wax used in driving two engines. 
One of these was a compound vertical engine, directly coupled 
toadynamo and running at 350 revolutions per minute. 
The other was a horizontal compound engine running at 121 
revolutions per minute, and it drove its dynamo by means of 
a belt. The valves of both engines were flat slide valves, 
a in both cases the governing was effected by throttle 
Valves. 

The tirst test, with saturated steam, was started at 
10.45 p.m. on Friday, August 14th, and the second test, with 
superheated steam, was started at 10.45 a.m. on Saturday, 
August 15th. None of the plant had been specially prepared 
for the tests, as it was desired to determine the power and 
— and coal consumption under ordinary working con- 

ltions, 

_ None of the other boilers were working at the time, and it 
Is probable that a considerable amount of steam from the 
boiler under test was lost through the steam mains to the 
other engines and tothesteam hammers. This would, of course, 
reduce the advantages due to superheating. In spite of these 
drawbacks, however, the gain in power of 36-6 per cent. and 
the saving in coal of 27-4 per cent., due to superheating, are 
eminently satisfactory. 

It is often stated that superheated steam loses the whole or 
most of its superheat before it reaches the engine, and with 
some superheaters it has been found that practically the whole 
of the superheat is lost within a few yards of the superheater. 
In such cases the design and arrangement of the superheater 
are defective, and only a portion of the steam entering the 
superheater is actually superheated. As soon as the super- 
heated and wet portions of the steam have had an opportunity 
of mixing together in the steam pipe the resulting tempera- 
ture is frequently very little higher than that corresponding 
to the pressure. It will be seen from the table that the loss 
i temperature between the superheater and the engines 
during these tests was only 22°5 deg. Fah. The length of 
the steam pipe was 87ft., so the loss was at a rate of less than 
1 deg. Fah. per yard of steam pipe. This clearly indicates 
that not only a portion of the steam passing through the 
superheater, but the whole of it is brought into contact with 
the tube surface. 





The lagging on the steam pipes has not been altered in any 
way since the introduction of superheating in these works. 


Summary of Results of Trials. 








Saturated. | Superheated. 

Date of trial.. .. 14/8/03. 15/8/08. 
Duration of trial .. .-| 7hrs, 15min. | 7 brs. 5min. 
eee -.| 42-25 sq. ft. 42-25 sq. ft. 
Kind of coal used be) ie kote ias Earnoch Je, wel Dross 
Cost of coal, per ton, delivered at works) 7s. 5d. | 7s. 5d, 
Total coal stoked during test, in lb. ..) 9600 9300 
Weight of coal stoked per hour, in Ib. ..| 1824 1818 
Weight of coal stoked per hour per sq | 

CP 9 “eae arr 31-4 31-1 
Total weight of ash and clinker during 

t BRU dies ad, cob sa 20e:, ae 920 928 
ae i of ash and clinker per hour, in 

Rey peer er 127 132 
Weight of combustible per hour, in Ib. 1197 isl 
Total weight of feed-water during test, 

inl) 57,489 54,140 

dine 


"SE REPS tere e 
Weight of feed-water per hour, in Ib. .. 
Temperature of feed-water, average 
Pressure of steam, by gauge, average, lb 
Temperature corresponding to pressure 336-5 deg. Fah. 
Temperature of steam leaving super- 


7643 

197 deg. Fah. 
103 

339 deg. Fah 


7923 
195 deg. Fah, 
98 


heater, GVONRGD «oe oe ce oe _ 492-5 deg. Fah. 
Temperature of steam at engines, aver- 

OO 0. os cp ee, ck a ae en ee 470 deg. Fah, 
Degree of superheat at superheater _ 153-5 deg. Fah. 
Degree of superheater at engines... .. _ , 181 deg. Fah. 
Length of steam pipe between super- 

heater and engines .. .. .. «. 87ft. 87ft. 
Weight of water evaporated under actual 

conditions per lb. of coal stoked, in 

AG one sucess oat ane net aad ee 5-98 5-82 
Weight of water evaporated from and 

at 212 deg. Fah. per Ib. of coal | 

stoked, in Ib. da eas) death eons 6-31 6-56 
Weight of water evaporated underactual 

conditions per lb. of combustible, 

SG an ne wees ene dal 6-61 6-46 
Weight of water evaporated from and) 

at 212 deg. Fah., per lb, of combus-| 

tible, in fb. Vet ae eer ae 6-97 7-30 
Heat utilised per Ib, of combustible) 

(assuming the steam leaving boiler) 

to British thermal units} 6758 7069 
Electrical horse-power during test, aver-| 

mL Le eee 176-2 240-8 
Gain in power due to superheating ..| - | 86-6 per cent. 
Consumption of steam ae electrical 

horse-power hour, inlb. .. .. .. 4-9 | 81-7 
Consumption of coal per electrical horse-| 

power hour,inlb. .. .. .. «. 7-51 5-45 
Saving in steam, due to superheating .. - 29-3 per cent. 
Saving in coal, due to superheating ad 27-4 per cent. 





(Signed) W. H. Warkinson. 








AMERICAN SHIPBUILDING. 


Te general review of the shipbuilding industry of the 
United States contained in the “ Blue Book of American 
Shipping ’’ shows that little or nothing is being done in 
the construction of vessels for the foreign trade. This 
should be decidedly encouraging to British shipbuilders 
and shipping interests, since it indicates very strongly 
that they at least have little to fear from any “ American 
— We give the substance of this review 
below :— 


Not a single contract has been let for a vessel for the foreign 
trade of the United States during the last two years, Here isa 
country whose exports are unrivalled among the nations of the 
earth, without a single ship ordered for two years to carry away 
its freight. Could any one thing demonstrate more clearly than 
this the need of Government aid for shipping! Why is this 
feature of our trade neglected’ The ability to make things to 
export is aided by a tariff. Why not the carrier itself! Space in 
a ship is a commodity. It is something made to sell. The 
statistics of our export trade would be vastly enriched if there 
could be added to them the freight earned in transporting the 


oods, 

, Except on the Great Lakes, where the industry is peculiarly a 
special one, protected by the coasting regulations, there is little 
ss to report regarding shipbuilding in the United States. 
Orders have become like the proverbial visits of the angels, few 
and far between. During the fiscal year ended June 30th last, 
1536 vessels of 456,076 gross tons were built in the United States, 
compared with 1657 vessels of 473,981 gross tons for the previous 
fi year. Vessels now under construction indicate a further 
lessened output for the coming fiscal year. The principal decrease 
for the last year has been in steel steamers built on the Great 
Lakes, which number 41 of 131,660 tons, com witn 52 of 
161,797 tons for the preceding year. The previous year was the 
one of the greatest output in the lake district. 

On the seaboard, eighteen ocean steel steamers of 101,471 gross 
tons were built, the est output of this type in our history. 
Think of it! Eighteen ocean steel st s in this tinent 
covering a country with 70,000,000 souls. Nor were these all for 
oversea trade. Far from it. Only five of them can properly be 
credited to that service—the Finland, for the Red Star Line ; the 
Massachusetts, the Mississippi, and the Maine, for the Atlantic 
Transport Line ; and the Siberia, for the Pacific Mail Steamship 
Company. The Red Star and Atlantic Transport lines are uow 
controlled by the International Mercantile Marine Company. All 
these ships were ordered over two years ago, and there have been 
no new orders to fill the plans left vacant on the stocks. 

A few contracts have been received by the coast shipyards for 
some splendid vessels for the coastwise service. These include a 
side wheel—or paddle wheel—passenger steamer and a freight 
steamer for the Fall River Line, the former to cost £200,000, and 
the latter £80,000. A 400ft. passenger and freight steamer for 
the Mallory Line, of New York, and a similar vessel for the Ocean 
Steamship Company, of Savannah ; a 300ft. steamer for the Clyde 
Line ; a steamer for the Eastern Steamship Company, to be about 
350ft. long, and two steamers for the Ericsson Line, each 203ft. 
long, and four dredges for Government service, to be built by the 
Maryland Steel Company, Sparrows Point, Md. These cules 
all that are of any importance. 

It might be pertinent to state, since so many laymen appear to 
be ignorant of it, that the coastwise trade of the United States 
and the foreign trade are two different things. The coastwise 
trade, ing trade between United States ports, is a protected 
trade. Vessels of other flags may not engage init. The last four 
years have marked a distinct revival in shipbuilding for the coast- 
wise trade, but the crest a; rs to have been reached, for new 
orders are notforthcoming. The novelty of the coasting trade duri 
the last year has been the construction of the seven-mas 
schooner Thomas W. Lawson. 

Since the Spanish-American War, .naval contracts have been 
well distributed among the coast shipbuilders. During the year 
contracts for four battleships, two armoured cruisers, and two 
gunboats have been given tothem. Contracts for two more battle- 
ships are about to be given, and in addition the New York Navy 
Yard is building one battleship. Forty-one warships are at present 
under construction, representing a displacement of 338,948 tons, 
a total horse-power of 415,500, and costing for hulls and machinery 
£18,063,000. 

During the year the United States Shipbuilding Company was 











formed to take over the plants of the Union Ironworks, the Bath 
Ironworks, and Hyde Windlass Company, the Fastern Ship- 
building Company, the Harlan and Hollingsworth Company, the 
Crescent Ship Yard, the Canda Manufacturing oe and 
Samuel L. Moore and Sons. Later, the plant of the lehem 
Steel Company was added, Charles M. Schwab transferring it to 
the om sc company, though retaining an issue of £2,000,000 
in bonds as an exclusive lien upon the property. In addition he 
received £4,000,000 in stock, equally divided between preferred 
and common. It was soon found that the shipbuilding company 
was capitalised far beyond its tangible assets and earning power, 
though the subsidiary plants themselves were in a thoroughly 
healthy condition. The inevitable result was failure to meet the 
fixed charges upon its sheaves of securities, and the Court was 
under the necessity of nominating a receiver for it. The unfor- 
tunate plight of this company is no reflection whatever upon ship- 
building as a thoroughly sound and excellent business; it is 
merely another evidence of the folly of supposing that values are 
created by artificial means, A plant is worth no more than it can 
earn, 

A foreview of shipbuilding on the (ireat Lakes does not show 
many orders in abeyance. A year ago the shipyards were filled 
up with orders for a full year ahead. But that is not the case 
now. The lake shipyards, broadly speaking, are now well up 
with their work. If they had to do so they could probably turn 
out all orders on hand within six months. Those best informed, 
however, do not take a dubious view of things on the Great Lakes. 
The industry, as stated before, is special; the ships are not like 
other ships; the shipping is not like other shipping ; it is not 
made up of a multiplicity of things as is ocean carriage, but is con- 
fined to a few items in bulk ; these items are likely to continue to 
be moved for years in a constantly ascending scale, and ships will 
continue to be built to carry them. Moreover, a fair part of exist- 
ing tonnage on the lakes is wooden ; it is old and decaying, and 
must go the way of all craft; and it must be replacei by new 
and more modern carriers. Thus, shipbuilding on t} ‘akes for 
many years is assured, although the number of orde .:for the 
coming year will fall considerably below the business of any of 
the last three years. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal mnsrket brisk, and prices firm. House coal remains 
quiet, as owing to the rough weather there is a scarcity of sailing 
tonnage. The quantity of coal shipped for week ending August 
29th was 72,438 tons; foreign, 51 bee tons ; coastwise, 20,916 
tons. Imports for week ending September lst :—Iron ore, 10,700 
ened scrap, 310 tons; steel bars, 3850 tons; pitwood, 1090 
loads, 

Coal :—Best steam, 13s. 3d. to 13s, 6d.; seconds, 11s. 9d. to 12s. ; 
house coal, best, 15s.; dock screenings, 8s. ; colliery, small, 7s. 3d. 
to 7s. 6d. Pig iron:—Scotch warrants, 51s. 94.; hematite war- 
rants, 56s. 6d. f.0.b. Cumberland prompt ; Middlesbrough, No, 3, 
46s. 114d. Iron ore, Rubio, 14s. 9d.; Tafna, 15s, 6d. Steel :— 
Rails, heavy sections, £5 5s. to £5 10s.; light do., £6 5s. to 
£6 10s. f.0.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 15s., all delivered in the district 
cash. Tin-plates:—Bessemer steel, coke, 12s. to 12s. 3d.; 
Siemens coke finish, 12s. 3d. to 12s. 6d., nominal, Pitwood, 
17s. 6d. to 17s. 9d. ex-ship. London Exchange telegrams :— 
——. £58 15s. to £59 ; Straits tin, £123 10s. to £124. Freights 
steady. 








BOOKS RECEIVED. 

Hydraulics ; with Working Tables. By E. 8. Bellasis, M.I.C.E, 
London: Rivingtons, 34, King-street, Covent - garden, W.C, 
Price 16, 

American Railways. 
additions—from the Times. 
Price 3s, 6d ‘ 

Practical Construction of Electric Tramways. By William R- 
Bowker, C.E. London: E, and F. N. Spon, Limited. New York: 
Spon and Chamberlain.~ Price 6s. 

Railway Series of Text-books and Manuals by Railway Men for 

Railway Men und others. No.4: Railway Carriages and Wagons : 
Their Design and Construction, By Sydney Stone, M.I. Mech. E. 
In two parts. London: Pubiishers of the Railway Engineer. 
Price 10s. 6d, net. 

The New Volumes of the Encyclopedia Britannica. Constituting 
in combination with the existing volumes of the ninth edition the 
tenth edition, Vol. xxxiii., of the complete work. Published by 
Adam and Charles Black, Edinburgh and London. The Times, 
Printing House-square, London, 

Practical Building Construction and Hand-book for Students for 
the Examinations of the Board of Educution, the Royal Institute oy 
British Architects, the Surveyors’ Institution, dc. Designed also as 
a Book of Reference for Persons Engaged in Building. By John 
Parnell Allen. Fourth edition. London: Crosby, Lockwood and 
Son, 7, Stationers Hall-court, E.C. Price 7s. 6d. 


By Edwin A, Pratt. Reprinted—with 
London: Maemillan and Co., Limited. 








LAUNCHES AND TRIAL TRIPS. 


Goop Hort, turret-deck steamer; built by, Wm. Doxford and 
Sons, Limited ; to the order of, Messrs, G. T. Symons and Co., 
London ; to carry, 6150 tons deadweight ; mean speed, 9-85 knots ; 
trial trip, August 21st. 

HEcATE, twin-screw steam yacht ; built by, David and William 
Henderson and Co. ; to the order of, Mr. Andrew Coats, Paisley ; 
engines, two sets triple-expansion ; constructed by, the builders of 
vessel; a speed of 124 knots was easily attained; trial trip, 
August 25th. 

KirsytH, steel screw steamer ; built by, Messrs. Craig Taylor 
and Co., Thornaby ; to the order of, the Kilsyth Shipp ng Com- 
pany, Limited ; dimensions, 316ft. by 44ft. by 22ft. 6in. , tocarry, 
grain; engines, triple-expansion, 22in., 36in., 58in. by 39in., 
pressure, 160 1b.; constructed by, the North-Eastern Marine 
Engineering Company ; a speed of over 12 knots was attained 
trial trip, August 31st. 








Scotch Locomotives.—To meet the requirements of hauling 
heavily loaded trains, incidental to the heavy goods traffic of the busy 
winter season, — to improve existing engines are being 
carried out by the locomotive superintendents of both the Caledonian 
and Glasgow and South-Western Railways. Mr. John F. McIntosh 
of the Caledonian Company, has had engine No. 699, a six-coupled 
goods engine, which was built at St. Rollox in 1893, from the design 
of the late Mr. Lambie, and fitted with the Westinghouse brake, 
rebuilt at St. Rollox workshops with a new boiler of the Dunalastair 
type. The experiment hasproved very successful, giving increased 
power to the engine; and a number of these six-coupled goods 
engines will be rebuilt ina similar manner. The Glasgow and 
South-Western had 12 of Mr. Hugh Smellie’s six-wheeled coupled 
goods engines rebuilt with new boilers having steam domes, but 
retaining the old type of chimney and cab. They have been put 
into traffic, and are giving every satisfaction. Heavy bogie lozomo- 
tives, built from the design of Mr. James Manson, the locomotive 
superintendent, are now all out of the building shops, and are run- 
ning local trains, chiefly to Ayr, Kilmarnock, and Ardrossan. 
Some, however, are working on the main line between Glasgow 
and Carlisle. For the purpose of turning these long engines, which 
cannot be accommodated on existing turntables, they have to be 
turned on “‘ triangles ” at Kilmarnock, Glasgow, ard Carlisle, 
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THE TURBINE STEAMER BRIGHTON. 


FoLLow1inG up the endeavour to secure yet quicker transit of 
both mails and passengers than at present attained across the 
waterway dividing England from France, just initiated by the 
South-Eastern and Chatham Railway Company by the 
placing of the new turbine steamer Queen on the route 
between Dover and Calais—lately noticed in our colums—we 
have now to record the coming of a similarly propelled vessel, 
the Brighton, lately launched at Dumbarton, from the 
shipyard of Messrs. Denny and Brothers, and built by that 
firm for the London, Brighton, and South Coast, and Western 
of France Railway Companies’ Newhaven and Dieppe passenger 
and mail service. 

This vessel, an illustration of which as seen when under 
way at sea heads our article, is very similar in general 
appearance to her predecessor, the Arundel, belonging to the 
same companies—which we fully described and illustrated in 
this journal of February 21st, 1902—but the design embodies 
a number of improvements over that vessel which have been 


rendered possible by the adoption of the turbine system of | 


propulsion, on slightly increased dimensions, the Brighton 
having a length over all of 282ft., a moulded breadth 
of 34ft., and a depth to underside of promenade deck 
of _— the hull throughout being constructed of mild 
steel. 

The promenade deck of the Brighton extends the entire 
length of the vessel, in the centre of which is a deck-house, 
containing at the fore end the first-class deck saloon, which 


is framed in light oak, with shaded panels, having an | 


anaglypta frieze, and strap work in root veneer. The 
upholstery is in blue moquette, the sofas being divided off by 
cushioned arms, so as to form easy chairs. The floor of the 
saloon is laid with cork carpet, overlaid with runners, the 
whole design being of Sherraton character. 
house there are also several state-rooms for the use of first- 
class passengers. 

The ladies’ boudoir, which is in the French style, is framed 


in mahogany, finished in ivory white enamel, with frieze | 
in relief, the upholstery being in terra-cotta relief velvet. | 
Like the deck saloon, this apartment is lighted by large square | 


windows, draped with gold silk tapestry curtains. 


The first-class dining saloon is on the main deck, forward of | 


the machinery, and extends the full width of the vessel. It 


is capable of dining fully fifty passengers at a sitting, the | 


sofas round the apartment being so arranged as to be made 


into beds to accommodate thirty-six passengers when required. | 


The framing is of dim polished oak,in the Elizabethan style, 
the upholstering being the same as in the ladies’ boudoir. 
The centre panels of the ceiling are of anaglypta, the whole 


being finished in tasteful shades, relieved with gold. The | 


capitals of the pilasters are richly carved, a conventional shell 
design being freely used. The saloon is well lighted, and 
ventilated by means of a large number of pivoted lights, the 
entrance doors being filled with leaded glass panels, having 
on them the company’s crest. Abaft the dining saloon is 
the pantry, with hot press and steam boilers. 

The midship portion of the main deck is given over to 
the accommodation of officers, engineers, and firemen, who 
have benefited by the extra space available due to the small- 


In this deck- | 


ness of the machinery hatch in a turbine steamer as compared 

with that necessary with ordinary twin-screw machinery. 

Aft of the machinery space is a second-class smoking room, a 

comfortable apartment fitted with sparred seats, a companion 

to the second-class ladies’ saloon, and a lavatory for gentle- 

men. The after part of the main deck provides a sheltered 
| promenade for the use of the second-class passengers during 
wet or rough weather. 

The lower deck forward of the machinery space is fitted up 
as first-class sleeping rooms, one for ladies and another for 
gentlemen. The ladies’ saloon is framed in polished oak, 
with incised and gilt panels, while that for gentlemen is 
somewhat similar in design, having a polished sycamore dado 
and enamelled pine above, the panels being finished in shades 
of French grey. The lower deck abaft the machinery is 
fitted for the accommodation of second-class passengers, the 
dados in this compartment being of fumed mahogany, and 
the upper framing in enamelled pine finished in shades of 
terra-cotta, 

The propelling machinery of the Brighton consists of three 
sets of turbines, made by the Parsons Marine Steam Turbine 
Company, of Wallsend-on-Tyne, steam for driving them being 
supplied by cylindrical boilers of the Scotch type, constructed 
by Messrs. Denny and Co., to work at a pressure of 1601b. 
per square inch on the closed stokehold system. The 
arrangement of the turbines is similar to that of those fitted 
by Messrs. Parsons to the Queen steamer, shown in cross 
section on page 10 of THe ENGINEER of July 3rd, viz., one 
high-pressure turbine on the middle line of the ship, with a 


ever, in the case of the Brighton being fitted with only one 
propeller, better results being obtained by this arrangement 
than with two on the same shaft. In manceuvring the vessel 
the centre shaft runs free, the two side shafts then taking 


power, as demonstrated in previous turbine vessels, being in 
| every respect as good as in ordinary twin screws, while in 
| going astern there is none of that objectionable vibration 
| which is to be felt even in the most modern twin-screw 
| arrangement. 

The Brighton, as will be seen from our illustration of her, 
| is fitted with two pole masts; her steering gear consists of 
Brown Brothers’ patent steam tiller, controlled from the 
flying bridge by their patent telemotor. The anchor gear 
consists of a powerful steam windlass and capstan by Napier 
Brothers, and a steam warping capstan by Matthew Paul and 
| Co. is fitted aft for warping the vessel in harbour. 

A complete outfit of life-saving appliances, in accordance 
with full Board of Trade requirements, is supplied to the 
vessel, the lifeboats being fitted with Mills’ patent disengaging 
gear, and De Vos’s patent boat chocks, which enable the 
boats to be cleared from the ship with great promptness, An 
| additional factor in the safety of the vessel is the great 
| number of compartments into which she is divided, there 
| being no less than ten water-tight bulkheads fitted. 

The Brighton having been a round from the Clyde to 
| Newhaven in the early part of last week, the contractors’ 
| final trials of the vessel were made on Thursday and Friday, 
| that on Thursday being from Newhaven to Dieppe and the 
| return passage on the following day, the run each way being 


low-pressure one on either side of it, each turbine shaft, how- | 


the place of the ordinary twin screws, the manceuvring | 


| 
| 





from pier to pier, the distance between being covered in 
three hours and three minutes, both in going and returning, 
the machinery throughout worked with the greatest 
smoothness, causing little or no vibration such as cross- 
Channel travellers usually experience, and the vessel proving 
herself an excellent sea boat. 

From the above-recorded results it will be noted that these 
trials were in no sense made as a test of possible speed attain- 
able by the vessel, but to ensure that everything in connec- 
tion with her hull and machinery was in thorough going 
order, and so satisfactory that her owners could accept her 
from the contractors as in every way fulfilling the require- 
ments of their contract agreement. 

On Tuesday last, September Ist, favoured with truly 
summer weather throughout the day, the Brighton made a 
second trial trip, in the shape of an excursion from Newhaven 
to the Solent and back to Brighton, the purpose of the trip 
being to introduce, among others, the Mayors of !icppe, 
Brighton, Portsmouth, Eastbourne, and Hastings, with thei: 
respective Town Clerks, to the new comer, and give them aii 
opportunity of inspecting the vessel for themselves. No 
attempt was made to get up speed on the occasion, but for 
some time after leaving Newhaven Pier the vessel made about 
214 knots an hour under the ordinary conditions at which 
her engines will be worked, her high-pressure turbine shaft 
running at about 520and the low-pressure shafts at about 600 
revolutions per minute, the first-mentioned driving a 5ft. 6in. 
diameter screw of about 6ft. pitch, the low-pressure screws 
being 14in. larger and slightly less pitch, the initial steam 
= at the high-pressure turbine being 150 1b. per square 
inch. 

If the experiences of the runs on Tuesday last are any 
guide, the vibration, though noticeable, was trifling compared 
with that felt in most of the old twin-screw boats. The 
machinery, as on the contractors’ trials last week, worked 
with the greatest smoothness, and as it occupies far less space 
| than that of the ordinary type of screw engines, the boat will 
| carry 100 more passengers in conditions of still greater com- 

fort, and her performances during the coming autumn and 
| winter will be of exceptional interest to all concerned iu 
| cross-Channel passenger and mail traffic. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: 
| V. Blake, to the Tamar for Hong-kong yard, and G. L, Ki. 
Perkins, to the Grafton’ for Esquimalt yard. Kngineer 
lieutenant: H. Humphreys, to the President, additional, as 
| engineer overseer at works of Messrs. J. Brown and Co., Clyde- 
| bank. Engineer sub-lieutenant: W. F, Rabbidge, to the London. 


THE ENGINEER IN SouTH Arrica.— Under the above title, 
Archibald Constable and Company, Limited, will shortly publish 

a volume by Mr. Stafford Ransome, M. Inst. C.E., late Special 
Commissioner of THE ENGINEER in South Africa. Whilst borrow- 
ing largely from the articles which have appeared in our columns, 
Mr. Ransome has expanded and largely re-written them, to make 
them more suitable for the form in which they are now to appear. 
The volume will be one, we venture to think, that cannot fail to 


| 


| be of great interest to all enginecrs in this country and in South 


Africa, 








u 


SEF LP 4, ,19038 


THE ENGINEER 


243 








—— 
eS 


THE RESTORATION OF DANGEROUSLY CRYS. 
TALLINE STEEL BY HEAT TREATMENT. * 


ry J, E. Stead, F.R.S., Member of Council, and ARTHUR W. 
., alae RICHARDS, Middlesbrough. 


earches of Brinell, Tschernoff, Le Chatelier, Heyn, Rids- 
dale, Stead, and many others have completely demonstrated that 
eed steel of coarse structure, but not necessarily brittle, is heated 
certain temperature and is then allowed to cool in the air or 
paper in oil or water, the original structure is destroyed 
as is replaced by one of a very fine character. It was in 1898 
that one of us fully demonstrated that pure iron, when coarsely 
rystalline and of exceedingly brittle character, resembling cast 
cry ¢ more than any other wotal, by heating to the critical point or 
pom above the critical point Ac3, (870 deg. Cent.), was restored to 
esd excellent qualities so as to resemble the same iron in the con- 
dition in which it left the rolls, : : 

Having for several years devoted much time and attention to the 
effect of heat on the mechanical properties of steel, and having 
repeatedly restored dangerously crystalline steel in large pieces by 
simple heat treatment, and obtained material which would be 
accepted by any engineer in the country as excellent, we thought 
that an account of our work would not be without value to this 
Institute, and would probably tend to show that the so-called 
generally received impression, that dangerously crystalline material 
must be forged in order to restore it to good qualities is, excepting 
in rare cases, quite unfounded. " 

Varieties of dangerously crystalline steel.—In the course of our 
experience we have met witb steel dangerously crystalline which 
may for convenience be divided into three classes, The first class 
occurs only in mild steel very low in carbon and in pure iron ; it is 
caused by annealing for a long period at too low a temperature in 
a slightly oxidising atmosphere, The second class, which is 
equady davgerously crystalline and is very common, is produced 
by long continued heating at high temperatures, he third 
variety occasionally met with is produced by heating the steel till 
it is practically burnt. In other words, to a point so near fusion 
that an evolution of gas occurs in the interior of the steel which 
separates the crystals from each other, so breaking up or making 
more or less discontinuous the whole mass, The metal in the thiru 
class, although xreauly improved by heat treatment, can never be 
thoroughly restored by simply heating it ; but in the case of the 
steel of the first and second classes we have found no difficulty, by 
proper heat treatment, in making it equal and more often superior 
to the normal or forged steel which bad been worked and finished 
at proper temperatures. It is scarcely necessary. to refer more 
than briefly to the restoration from brittleness of mild steel, as 
this has already been discussed in a paper by one of us in 1898, 
and by Mr. C. H. Ridsdale in the same year, the results of which 
have been fully confirmed by Professor Heyn, of Charlotten- 
burg, whose r hes are contained in the ‘‘ Proceedings” of 
this Institute. We have, however, supplemented the work 
previously done by determining the resistung properties of the 
restored soft steel to continuous reversal of stresses. The more 
recent work described in this paper has been coatined to medium 
or structural steel, such as is generally used for the manufacture 
of rails, tires, axles, &c. 

Experiments on rails.—An exception has been repeatedly taken 
to experiments having been made upon small pieces of steel, and 
allegations made that if larger masses were to be used the results 
would be quite different, we therefore made a series of experi- 
ments on rails of various sections. These were tested —first, in the 
normal state ; reece in the dangerously crystalline state—a 
condition readily A. uced by heating the steel to between 
1200 deg. and 1 deg. Cent.; and thirdly, after such brittle 
material had been reheated to temperatures between 850 deg. and 
900 deg. Cent., and allowed to cool in air. 

The tests applied were as follows:—(1) Chemical analysis ; (2) 
impact or falling weight test ; (3) tensile test ; (4) Brinell im- 
pression test ; (5) vibratory stress test ; (6) microscopic examina- 
tion ; (7) specitic gravity. 

The results obtained are as follows :— 

Series A.—Bullhead rail, 801b. per yard, manufactured from 
hematite iron by the acid Bessemer process, 
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Al,—This was a complete rail, 30ft. long, and had been allowed 
to cool down in air without treatment, is rail was subjected to 
an impact destruction test :— 
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Fourteen blows were given, the rail being reversed after each 
blow, and not showing any signs of fracture. It was then nicked 
and broken. The result confirms previous evidence that high 
sulphur, or about 0-1 per cent., is not objectionable in sound steel 
rails. 

:, A2.—A short piece was cut from the rail at the conclusion of the 
above test. This was overheated for two and a-half jours at 
1260 deg. Cent., and allowed to cool down in air, and was divided 
into two equal parts. 

A3.—Part of the reheated rail A2. This was slowly heatei to 
between 850 deg. Cent. and 900 deg. Cent., and allowed to cool 
down in air, and was kept at that temperature in the furnace forty 
minutes, 

A4.—A piece of the original rail, 5ft. long, was rapidly heated 
to a temperature of 1100 deg. Cent. ; it was left in the furnace for 
twelve minutes, and was then allowed to cool down in air. When 
cold it was tested to destruction by the impact test :— 
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Eighteen blows were given, the rail being reversed after each 
blow. The rail broke at the nineteenth blow. 

Tensile tests.—In each case the test pieces were cut from the 
centre of the rail head. Ses 








No. of Yield point,| Ultimate | Eiongation |Contraction 
experi- Treatment. | Tons per Tons per per cent. of area 
nent, | sq. inch, sq inch. in 4 inches.| per cent. 

Al Normal 20 00 41-00 22-00 88-90 

\2 | Overheated| 22-10 45-00 | 14-00 19-60 

\3 Restored 24-00 43-30 | 19-00 34-80 

{| Heated to | ) 
Ad 1100 deg. | |; 21-90 43-20 22-0 42-40 
Cent. i} | 





«| ppearance of tensile fracture. —A1.—Fibrous. 
2.—Fracture was very largely crystalline, with no trace 

of fibrous structure. e@ crystals were somewhat 
larger in the centre than on the outer portion of the 

A3,—Fitpows fine, and ha 

.—Fibrous ; very fine, an ing a silky a rance. 

A4,—Fibrous ; structure much foe than oF gene dull 

in appearance, 


* Iron and Steel Institute, Middlesbrough Meeting. 





Series B, C, D.—The section was the same for all series, viz., 
90 lb. per yard bullhead rail (North-Eastern Railway section). 


MANUFACTURE, 


Impact Test. 


Bearings apart = 8-5f 


Weight of ball = 2240 Ib. te 
Length of billet tested = 5ft. 


Distance of drop = 380ft. 




















Series B,—Made from hematite iron on the basic open-hearth, | eisai | Deflection | Deflecti 
and represents the normal composition for North-Eastern rail | series oil Treatment. after Ist blow. after 2nd blow. after ard blow. 
specifications, } Inches. Inches. | Inches. 
inte pe RR erg steel; was specially selected b of | 

e bi osphorus present, It had been put to one side as un- 
suitable tor tasiciig: salle . Fi Normal... -.| - % ie ma 

Series D.—Made from hematite iron on the basic open- ‘ } Ee a 
hearth ; was specially selected on account of the high manganese. - reson CE 26: 

E3 Restored 1} BY; 5y5 
Analyses, Sears deck a a Wie 27° Meith elit ae 
| ree i | Ve D. ee Tensile test.—In each case the test piece was cut from the central 
| 





Per Cent. | Per Cent. | Per Cent. 


Maas ya "40, a” aes oe 0-45 0-36 0-46 
Manganese .. «1 «1 11 oe « 0-77 0-61 1-22 
Sc RP ES ae 0-02 0-02 
eee fe 0-075 0-05 
ae ee a ee oe 0-06 0-11 0-07 


Each series comprised three rails, which were cut at the hot saw 
immediately after rolling, and were allowed to cool in air. 

Bl.—Normal rail as rolled ; tested without further treatment. 

B2.—Overheated at 1300 deg. Cent. for 14 hours, and allowed to 
— down inair. This piece was divided into two parts when 
cold. 

B3.—Part of B2 was — heated, and kept at a temperature of 
between 850 deg. and 900 deg. Cent. for one hour, and cooled 
down in air, 

Cl.—Normal rail as rolled ; tested without further treatment. 

C2.—Part of Cl. Overheated at 1200 deg. to 1300 deg. Cent. 
for 14 hours, and allowed to cool down in air. This piece was 
divided into two equal parts. 

(3.—Part of C2 was again heated, and kept at a temperature of 
850 deg. to 900 deg. Cent. for two hours, and was cooled down in 
alr. 

D1.—Normal rail as rolled ; tested without further treatment. 

D2 —Part of Dl.’ Overheated at 1200 deg. Cent. for one hour, 
and cooled down in air ; it was then divided as in previous series. 

D3.—Part of Dz was again heated, and kept at a temperature of 
850 deg. Cent. for two hours, and cooled down in air. 

Impact tests.—All rails were allowed to cool down to ordinary 
temperature before testing. 

OE a eo aes owe ce + el ao 
nn mw hee COR ee a ee 
Se ee eer 
pr ge Saree eo © 











Series | Deflection after | Deflection after | Deflection after 
No. | Treatment, | “ist blow. | 2nd blow. 8rd_ blow. 
} Inch. | Inch, Inch. 
f Bl | Normal | iq 8h 4y's 
B{ B2 | Overheated Broke | — — 
B3 | Restored 1 | 3y 4} 
fel | Normal ly | 3h 4i3 
C. C2 | Overheated Broke — ~- 
(C3 | Restored 13 3} 4}h 
f 01 | Normal ly Qi 3,); 
D- D2 | Overheated lys | Broke — 
(Ds | Restored 1? 2 3} 








Tensile tests.—In each case the test pieces were cut from the 
centre of the rail head. 




















l | 
| Average hard- 
: Ultt- | a 
Yield | mate |Hlonga-| Con- |Brinell’smethod. 
Serics point. | stress, | tion | tracti 
cricS ‘Treatment.| Tons | Te | per of | Ball 10| Ball 10 
al per | per | cent, Area | mm. | mm. 
| square | oouare | per | diam. | diam. 
inch. | S1t°| 4in. | cent. | Load | Load 
| | 5000 | 50,000 
| kilos. | kilos 
(B1/ Normal 20-40 | 40-10 | 18-50 | 29-50} 150 148 
B4 B2/\Overheated| 82-40 | 89-40 | 14-75 | 15-50 | 147 142 
\B8 Restored | 24-40 | 40-80 | 28-00 | 36-€0 | 158 156 
fC1| Normal 19-35 | 38-10 | 25-00 | 37-60 | 133 | 149 
C!C2/Overheated| 20-30 | 87-40 | 21-00 | 20-70 | 132 144 
\G3! Resto 20-60 | 87-10 | 26-00 | 39-20] 150 | 160 
j D1 Normal 28-10 | 50-80 | 11-60 | 12-50 210 209 
D+ D2) Overheated| 26-90 | 50-10/ 7-00/ 6-00] 190 191 
(D8 Restored | 30-00 | 50-80 | 16-00 | 24-40] 218 209 





Appearance of tensile fractures—B1, coarsely fibrous ; B2, entirel 
crystalline ; B3, fine, closely fibrous; Cl, coarsely fibrous ; C2, 
crystalline ; C3, fine silky fibre; D1 finely granular ; D2, coarsely 
crystalline ; D3, finely granular, with indications of a tendency to 
fibrous structure in the centre of the test piece. 

Series A.—We must observe that series A was the first rail on 
which we experimented with a view to restoration, but, judging 
from the structure of the fracture, it was evident that the heating 
had not been sufficiently elevated. The results of testing also con- 
firm that view. The pyrometer in this case most probably had not 
been correctly interpreted. In the following trials the results are 
most satisfactory, for in the B series the restored rail showed an 
increase in tensile strength of 0-7 ton per square inch, an increase 
in elongation of 9-5 per cent., and an increase in the contraction 
of area of 7-1 per cent. 

The C series showed a decrease in tensile strength of 1 ton per 
square inck, with an increase in elongation of 1 per cent., and an 
increase in contraction of area of 1-6 per cent. 

In the D series the tensile strength remained the same, but the 
restored rail showed an increase in elongation of 5 per cent., and 
an increase in contraction of area of 11-9 per cent. 

Series C.—This experiment was made from a cast in stock which 
had an unsuitable analysis for specifications, but we thought it 
would be interesting to take a rail ingot from this containing, as 
it did, sulphur 0-075 per cent, and phosphorus 0-11 per cent., and 
subject it to the same treatment and tests as the others. It will 
be noted that although the carbon is much lower than in the rails 
of the A and B series, the tensile strength in the normal rails is 
only a little below the others, but the elongation is considerably 
better than either, and the contraction of area is equal to that of 
the A series and is 8-1 per cent. better than that of the B series, 
although the phosphorus is above the specified limit. The steel is 
proved by the mechanical tests to be excellent material in every 
respect, 

cperiments on 5in. blooms,—As the experiments with rails were 
so successful, another series of trials was made on a much larger 
mass of steel. A long steel bloom bin. square was cut into 5ft. 
lengths. One piece was tested in its normal condition without any 
treatment ; two pieces were heated for four hours to a temperature 
approaching 1400 deg. Cent., and were then taken from the 
furnace and allowed to cool on the mill floor. One of these pieces 
was tested without further treatment. The second or duplicate 
overheated piece was reheated again to about 850 deg. Cent. for 
two hours ; it was then removed from the furnace and allowed to 
cool in the air, The results are appended below. 





portion of the billet. 











| } | Av hardness No. 
jews) a ae at (ne Be LE 
‘inch, | ‘inch. ‘sac cit. | M0 —— 
et eaten nema onion iicesein 
Bi | Normal ..| 26-20 | 42-10 | 24.00. |45-0| 160 44 
E2 Overkeated| 26-80 | 42-80 | 12-00 18-40 151 183 
E3 | Restored ..| 30-20 42-80 | 25-60 | 80-00, 150 148 











Appearance of tensile fractures :— 
El.--Coarsely granular. 
E2.—Entirely crystalline. 
E3,—Finely granular. 

Specific gravity. 

Series No. Treatment. Specific gravity. 

Bl 1. oe ce co ‘Neumal. ..° cs oo, oe “TORUS 

E2 .. .. «+ «ce QOverheated .. 0 os «78458 
BS 1. .e oe ce Restored .. oc cc 0 7-856 


REsISTANCE TO REPEATED ALTERNATIONS OF STRESS. 
Professor Ewing and Mr. J. C. W. Humfrey, B.A.* in one of 
the most valuable papers ever published on fracture of: metals, 
have shown that iron, on. being subjected to long continued alter- 
nation of ee becomes — — ne a = 
consequence of slipping along the cleavage planes of the crystals. 
In ‘amb thelr pe Bey they say: ‘‘lt is remarkable that 
these actions, ‘.¢., a are brought about by stresses 
much below what is ordi y understood by the elastic limit 
of the material. A tensile test shows proportionality of strain to 
stress up to 12 or 13 tons per square inch with no apparent defect 
of elasticity. The conditions under which these experiments were 
made seem to exclude the possibility that vibration gives rise to 
local augmentation of the stresses.. The manner in which the «l’p 
lines ap shows that some crystals reach the limit of elasticity 
sooner than others. This is no doubt to be ascribed in part to 
their being so oriented that the gliding planes, on which slip 
occurs, are inclined in the direction which is most favourable to the 
action of tangential stress. But besides this, it may be conjectured 
that in a complex structure built up of many crystals irregular in 
form the distribution of stress from crystal to crystal is by no 
means homogeneous.” p 

These hypotheses appear to us to be reasonable, and explain 
what actually occurs in the continuously stressed metal ; in eed, 
one of us, after careful study of the effect of strain on iron and 
steel, had quite independently arrived at a similar conclusion. In 
seeking for a suitable method to determine the resistance of the 
metals we were’ experimenting upon, we studied the several 
systems advocated which claim to indicate this property. The 
following is a description of a few of the most important :—First, 
One which was first employed by Wohler, in which the bars of 
metal secured in a chuck at one end, and weighted at the other, 
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Fig. 1 


are revolved continuously until they break or do not break. It was 
a method of this type which was adopted by Professor Ewing and 
Mr. Humfrey in their researches. Secondly, a method, similar in 
principle to the last, in which the bars, supported at both ends, 
are loaded at a central point midway between the supports, 
and are revolved till fracture is effected. A hine of this type 
is used in the Government testing works in the United States. 
Thirdly, in which the metal is subjected to continued _tensional 
shocks, insufficient to cause permanent elongation, till it breaks. 








* “ Fracture of Metals under Repeated Alternations of Stress,” by J. A. 
Ewing, LL.D., F.R.S., and-J. C. -W.-_ Huinfrey,- B.A.,- ‘‘ Philosophical 
Transactions ” of the Royal Society of London, Series A., vol, cc., pages 
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Fourthly, a system of testing, in which notched bars supported at 
one or both ends are subjected to percussive shocks till they break. 
Fifthly, the method proposed by Prof: Heyn, and modified by 
Professor Arnold, in which small bars are bent backward and for- 
ward till they break. 

Heyn, in testing practically pure iron, employed notched bars, 
and bent them to a right angle, straightened, bent again to a 
right angle and again straightened, and continued the process till 
the bars broke. Arnold, on the other hand, in testing ordinary 
structural steel, uses small bars unnotched, which are slightly bent 
backward and forward till they break. 

The process of testing metals by alternate straining bas long 
been in use in steel and wire works, and some wire manufacturers 
claim that by the hand-bending test alone they can satisfactorily 
determine the quality of wire. 

In the systems 1, 2 and 3, the bars of metal are not stressed to a 
point above the elastic limit, or what, by the tension system of 
testing, is accepted as the elastic limit. tn all the others they are 
materially distorted. 

Although it is premature to say whether or not the distortion 
methods are capable of yielding results which would indicate the 
value of the metals for practical use, it seemed to us that as metals 
are not distorted excepting accidentally when usefully applied, it 
would be inadvisable to depend on such methods until it is found 
that they give similar indications to those given by systems 
described under 1, 2 and 3, which are much more calculated togive 
what is equivalent to working stresses. We decided, therefore, to 
test our samples by the Wohler system, applying stresses below or 
a above the elastic limit. 

r. Tom Wes —of Messrs. Richardsons, Westgarth and 
Co., Middlesbrough—kindly prepared and placed at our disposal 
the necessary machine and appliances, and, in addition, greatly 
assisted our research by machining the metal to shape, and appoint- 
ing one of his staff to attend to the testing. 

The illustration of the machine—see Fig. 1—was prepared for 
this paper by Mr. Westgarth, and is sufficiently clear to require 
very little description. 

Instead of using am eeryerwid long bars, we have found it very 
convenient to — ort pieces of steel 3in. or 4in. long and jin. 
in diameter, in the centre part of which a groove is turned to 
reduce the diameter to 3in., or to 1 centimetre. 

‘The shape of a test piece is given in the following sketch, the 
dimensions on Fig. 1 :— 





>" 
- 




















Fig. 2. 


The groove C is polished till all scratches are removed. One 
end is securely fixed in a chuck on the wheel spindle. To the 
other an extension bar or continution piece is fixed in the 
manner shown in the sketch. The weight having been slung over 
the end of the extension portion, the machine is started. The 
speed of working, as registered by the counter, was about 2000 
revolutions per minute. 

SWEDISH IRon. 

Brand, little s.—A bar Zin. in diameter was placed in a liquid 
mass-of hematite blast-furnace slag weighing about four tons, and 
was allowed to cool down with the slag. When cold the slag ball 
was broken up and the bar removed. By this treatment, in which 
the iron was heated out of contact with air to about 1500 deg. 
Cent., and was cooled very slowly during a period of three days, 
it was made most dangerously crystalline. One portion of it was 
tested in its brittle condition. A second portion was tested after 
simply reheating to a yellow heat, and allowing to cool on a metal 
ie The original bar was also tested, with the following results. 

e analysis of each portion was practically identical. 

Per cent. 
sa ee 
Manganese .. 
ju. ur . 
Pegheres 
Oxygen ¢ ‘os ee we. Ss ee ee Joe 
Resistance to Mein | Stresses. 
umber of reversals of equal 


stress, 19 tons per square inch, 
ired to produce fracture. 


Slagannealed .. .. 
Restored by heating .. 

Micro-structure.—The original bar was variable, and consisted of 
large and small grains of Ferrite. The grains were all ve 
large in the slag annealed material, and the carbide had segregated. 
Pearlite was practically absent. In the restored metal the 
crystals of iron were much smaller than in the brittle material, but 
were most irregular in form. 

Specific gravity. 
After slag annealing .. .. .. 7-8424 
eae ee ee, 

The remarkable result obtained with the Swedish bar, indicating 
as it does an enormous improvement, by being first made as brittle 
as cast iron and then reheated, requires explanation. The original 
bar is not, we believe, designed for structural material, but is 
regularly used for melting in crucibles, It contained small plates 
of cinder, cutting up the mass into sections, and in all probability 
the heat given to it originally at the works where it was made was 
not sufficiently strong to perfectly weld the particles of iron 
together. The effect of the very strong heating in the slag ball 
caused the enclosed cinder to melt and to behave exactly as do 
irregular-shaped drops of oil when thrown into alcohol; they 
assumed the globular form, and were found in the cold metal as 
minute spherical masses. The metal itself had become perfectly 
homogeneous and continuous in structure, resembling that of pure 
melted iron, with the difference that the former contained the 
isolated globules of cinder, whilst in the latter there is none, 


7-7827 


Sort Basic STEEL, 


This sample was kindly supplied by Mr. Arthur Cooper, 
and was made by the firm of which he is managing director. 
It was one on which Mr. C. H. Ridsdale had previously experi- 
mented and described in a paper read before this Institute in 1898, 
It consisted of a bar 2in. square which had been made brittle by 
long continued heating ata x” ———. One portion was 
reheated to 950 deg. Cent., and was allowed to cool in air. A 
second portion was reheated and was forged down to a lfin. 
square bar, 

Chemical Analysis. 
Per cent. 
0-05 
os ee Nil. 
Phosphorus .. oe, 0m 0-055 
o_O re et a ee ee 0-360 
Resistance to Vibratory Stresses. 
Number of reversals of equal 
stress, 19 tons per square inch, 
required to = fracture, 
‘ 


158,143 
158,315 


La tamd._ a ee 
Restored by reheating .. 
Reheated and hammered... 
Micro-structure. 
In the brittle bar the crystals were variable in size, but on the 
average were very large. 





The structure was much finer in the restored metal, and was still 
finer in that which had been hammered. 

It would not appear, therefore, that the finest structure is neces- 
sarily the best in pure iron to resist vibration stresses, 


Rais Serres *C” anp *D,” 


tesistance to Vibratory Stresses. 


Reversals of equal stress of ; rity. 
19 tons per a — ae ity. 


Cc 
-. 4,400,000* 1,671,440 
Overheated 372,000 376,600 
Restored .. 4,500,000* 5,654,870* 


The specimens marked* at the time the proof of 
corrected had not been broken. 

The system of testing requires much time, as will be understood, 
when it is known that to obtain reversals of about six millions the 
machine has to run for eight hours during six days. 

The results indicate in ‘‘D” series that, the steel having been 
made dangerously brittle, is by reheating not only restored but 
made at least three times as enduring as it was in the normal 
rolled state, and at least fifteen times as enduring as it was in the 
brittle state. 

In “C” series the tests are not completed, but they show that 
by reheating the brittle material it is made at least twelve times as 
enduring as it is in its brittle state. 

It was hoped that many more vibratory tests would have been 
ready for insertion in the paper presented to the members, but for 
reasons given above it has been found to be impossible. 

The results, however, all point in one direction, viz., that dan- 
gerously crystalline and brittle steel can be changed to very high- 
class material, possessing great power of resisting vibratory stresses, 
by simply heating to between deg. Cent. and 900 deg. Cent., 
and without the necessity of forging to a smaller size. 

The results of vibrating, &c., heated and forged basic steel 
would lead to the conclusion that forging embrittled steel is not 
advantageous, but we hesitate before making many more tests to 
state that such is always the case. 

We know for a fact that wrought iron containing above 0-2 per 
cent. phosphorus, after embrittling, is not fully restored by reheat- 
ing only. It is necessary to forge as well as to heat in order to 
remove the brittleness. 


Normal _— _ 


this paper was 


CONCLUSIONS, 


In reviewing our work we believe that the following facts have 
been firmly established :— 

(1) The microscope in each experimental series indicates the 
same result, that. heating at high temperatures causes a great 
development in the size of the crystalline grains, and reheating to 
about 870 deg. restores the original ora better structure—see 
ae and D series. 

(2) If all structural steels in their normal rolled or forged con- 
dition are good, they can be readily deteriorated in quality by 
heating to a temperature a little above that to which steel is most 
commonly heated previous to rolling or forging. 

(3) Steel made brittle by such heating and dangerously brittle 
by heating at considerably higher temperatures can be completely 
restored to the best possible condition without forging down toa 
smaller size or by remelting. 

Practically all our results show that not only are the original 
good qualities of normally rolled steel, after making brittle, 
restored by the exceedingly simple treatment of heating to about 
900 deg. Cent. for a very short time, but that such steel is made 
considerably better than it was. 

It is scarcely necessary to say how important and far reaching 
to steel workers and engineers this most valuable knowledge is, 

That brittle “ soft steel” can be restored by reheating has been 

roved by one of us, and confirmed by tudaeer tage, Mr. 
Ridsdale, and is wel] known in Sweden, but that carbon steels can 
be actually made much superior to the original properly forged 
metal by reheating to 870 deg. and cooling in air is revealed at 
this meeting for the first time. It will be remembered that one of 
us at the Diisseldorf meeting last year urged upon those to whom 
it might concern the imperative necessity of reheating to 900 deg. 
Cent. all forgings, and allowing them to cool in the air to remove 
accidental brittleness. The results given in this paper fully 
justify the statements then made. We would further urge that 
in every large forge and smith’s shop Le Chatelier pyrometers 
should be introduced, and in addition suitable furnaces for 
reheating the forgings, and that these should be systematically 
made use of, 

From our own somewhat extensive experience we know for a 
fact that in many works steel is forged, rolled, and finished at 
temperatures far above what is the best for the endurance of the 
aol Glen put into practical use, and we feel confident that if such 
appliances were to be intelligently employed the finished forgings 
would be greatly improved. It must acknowledged that it 
has been upon the inferior enduring properties of such material 
that engineers have had to base their factors of safety, with the 
inevitable consequence that on the average much greater margins 
have been allowed than would be necessary if the steel were 
— obtained in its maximum condition of strength and 

ety. 

We are sanguine enough to believe that, as research advances’ 
that enviable goal will ultimately be reached. 

The work presented is certainly a movement in that direction, 
but we hope that by treating steel so as to obtain in it a large 
proportion of sorbite, still nearer shall we be to the highest aim 
of the metallurgist of iron and steel. We aim at making material 
which will be twice or three times as enduring as that commonly 
made to-day, and we believe that we shall be able eventually to 
make it. 

(4) We are convinced that the system often specified by engineers 
that forgings when being annealed shall not be heated to a tem- 
perature high enough to cause a scale is wrong ; 870 deg. Cent. is 
coincident with a blue scale, and the steel is improved by heating 
till it forms this scale. 

1 eee the forgings are of unequal section they may be heated 
to 850 deg. Cent. to 900 deg. Cent., and be then cooled in air, be 
oil quenched, or be treated by any other Sorbyising process till 
they are a barely visible red, and finally annealed in a furnace at a 
dull red heat to remove the stresses produced by rapid cooling. 

As indicating what work is being done in this direction in 
France we need only refer to a communication made by Mr. H. 
Le Chatelier to the International Association for Testing Materials 
in 1901, in which he quotes the experience of Mr. Barba. 

That gentleman, who experimented on soft steel by subjecting 
it in the form of notched bars before and after heat treatment to 
the falling weight test, obtained the following strictly compara- 
tive results :— 

Height of fall of weight 


THE IRON, COAL, AND GENERAL TRADEg§ 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE engineering trades continue well engaged, work for forej 

and colonial railways furnishing a good ocebeation of the current 
output. The improved dividends declared by the leading home 
railway companies have also helped to produce a more cheerful 
feeling. At the same time there is plenty of room for further 
progress before business can be characterised as brisk. Foundry 
pig irons are in better request for the production of engineers’ 
castings and general castings, For these and other services there 
was a good demand on ’Change in Birmingham, to-day, Thursday, 
The market has been going up since last report, and engineers and 
other purchasers seem desirous of placing orders before conditions 
become more adverse, as they are likely to do now that the 
autumn has set in. yee oe pig iron is quoted 47s. 6d, to 
48s, 6d.; Derbyshire, 49s. to 50s.; North Staffordshire, 50s. to 5ls,; 
and Lincolnshire, 53s. 7d. Production is limited, and stocks are 
low, both at the furnaces and also at consumers’ yards. Stafford. 
shire cinder forge is quoted 47s. 6d. to 48s.; part-mine, 48s, to 
49s.; all-mine, ordinary, 60s. to 67s, 6d.; best, 80s.; and cold-blast 
100s. to 105s. e 

In the manufactured iron trade a rather quiet tone prevails, 
except in best descriptions of bars, which are moving better than 
for some time past. There is a better demand than recently for 

alvanised corrugated sheets. The Admiralty are customers for 
iler plates at about £9 10s., whilst tank ery are in fair request 
at £8 to £9. Lock strip is in good demand at £7 10s. 

In the steel trade ee sections are in good request, 
including channels at about £6 12s. 6d., whilst angles form a good 
proportion of the current output and are quoted £6 7s. 6d. up. 
wards. Tinned sheets and tin-plates of local make are in better 
request, as the usual su — from South Wales are curtailed by 
the lock-out there. Baldwins Limited—with which is amalgamated 
Knight and Crowther, Limited—Wilden Works, near Stourport, 

uote tin sheets, to 96in. by 36in., as follows, for singles and 

oubles res ively :—Best coke, £28 and £29 10s.; best charcoal, 
£30 and £31 10s.; extra charcoal, £32 and £33 103, Black sheets 
by the same makers are quoted as foliows: — ‘‘ Vale,” £10; 
“Shield,” £11; ‘‘ Severn,” £12; Baldwin-Wilden B, £13; BB, £14; 
BBB, £15 ; charcoal, £16 10s.; and best charcoal, £18 10s. 

In connection with the c e from steam to electricity on the 
Aston tramways, one of the pieces of work which has to be com- 
pleted before the end of the year is the erecting of new electric 
tram sheds in Elki n-street. The site which has been chosen 
has a frontage of t. to Elkington-street and of 360/t. to Miller- 
street. Through the entrance gate at the corner of the two 
streets there will run a single line of rails from which five other 
lines will diverge—four will go to the new tram shed, which is at 
once to be erected, and the other will run further back so as to 
connect with another shed which will be built later on—an offico 
block of two storeys. The first tram shed will cover a space sufii- 
cient, if —— to hold thirty cars, but as the accommodation 
will at first be more than is needed, a part of the building will be . 
utilised as a painting and mone oe A smithy and covered 
stores for heavy materials will also be provided, and there will 
also be a yard for platelayers’ requisites and permanent-way 
materials. 

The improvement of its foreign and colonial trade is, wisely, 
= of the aims of the Gloucester Pea —— C) oe Me oe 

mpany. Ata ial meeting a few days ago the shareholders 

mr) i eanae + tte in the M a "i Association. The 
alterations enable the ey J to manufacture ‘‘in any part of 
the world.” It was explained by the chairman (Mr. R. V. Vassar 
Smith) that although there was still a certain amount of railway 
work to be done by what he might call private firms, yet a great 
deal of the work from which they derived their profit was that 
which was sent abroad. They supplied a lot of rolling stock for. 
the Colonies and for foreign countries, and the change was to enable 
them to establish works abroad, or possibly only to enable them to 
put together work done at home, so that when competing for. 
contracts for Colonies and foreign countries they might not be 
ed as outsiders altogether. 
ineers and other steam users who naturally desire to keep 
their expenses for fuel as low as practicable will be pleased to 
know that at a meeting of the chief coalowners of the South 
Staffordshire district, held at Dudley on Monday, it was decided 
to postpone the consideration of the proposed advances in the 
price of coal and slack until the latter end of September. It was 
stated that the demand for engine slack was improving. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although the position can scarcely be said to show 
any very perceptible improvement as regards actual business, a 
better tone has been noticeable in the iron market. Prices, taking 
them all through, are stronger, and here and there rather more 
buying is reported. e situation is, however, still an unsatisfac- 
tory one, and perhaps the most that can be said is that indications 
generally, if anything, have taken a more hopeful turn. 

The condition of the engineering trades remains ery with- 
out alteration ; some sections of the workmen would seem, however, 
tobe of opinion that substantial improvement has come over this 
branch of industry. I have mentioned in previous notes that for 
some time past there has been a good demand for patternmakers, 
and the men in this branch of engineering have taken nary 
to send in applications for an advance of 2s. per week. That the 
employers il aoneote this advance does not seem at all probable. 
One of the associated employers explained the position to me, that 
although just at present there is, perhaps, a scarcity of pattern- 
makers, it was due to special causes which, probably, would be 
only temporary. One important factor was the new works of the 
British Westinghouse Company, which, for the time being, had 
more than absorbed any lus supply of this class of labour, but 
its requirements would be fluctuating, and any slackening in the 
pattern shops would be immediately followed by a corresponding 
discharge of hands. Just now it evidently wanted all the 
patternmakers it could get, but this was no justification for an 
advance in wages by the associated engineering trades employers. 

In the iron market a tendency towards some improvement has 
been noticeable during the past week. For pig iron especially 

rices have been hardening, and this would seem to have brought 
Lonaed here and there increased buying. The stiffening in prices 
has, however, not been due so much to any appreciably enlarged 
volume of business in this district, but apparently is mainly 
attributable to reviving activity in other important ironmaking 
centres, The Lancashire industrial position, taking it all through, 
remains unsatisfactory, and it is exceptional where consumers are 
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at all eager about covering more than their present limited re- 
quirements. In anticipation of ibly — prices merchants 
have, perhaps, been buying more freely, and this to a large extent 
may be accountable for the increased business just now being ow 
through. Any appreciably higher prices are not at all readily 
obtainable, but the very low cut quotations that have recently 
been current to secure business have to a large extent dis- 
ap} ; 

ther more inquiry stirring for pig iron was the report on 
Tuesday’s iron market, and representatives of makers in some 
instances were able to book better orders than have been possible 
recently. Generally, however, there was no really large business 
being put through, and although in some instances advanced prices 
were bei uoted, anything materially above late rates was 
searcely obtainable. Lancashire makers were quoting nominally 
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—— 7 
e of 1s. per ton upon their recent minimum rates, but | light rails and tram rails are to some extent neglected. This, in- | have reason to look for a good autumn trade. ‘The continued 
an advano rl Y deed, is the fact mainly because the Belgians are able to undersell : 


ere not at all disposed to follow, and even where not more 
o— ba. above the lowest price at which orders have recently been 
taken was being asked, this seemed to check business. Delivered 
Manchester, the average quotations for No. 3 foundry Lancashire 
may be given at about 33. 6d. net. For Lincolnshire iron makers 
were very firm at their minimum basis of 50s. 6d. net for No, 3 
foundry delivered Manchester, and one or two fair sales were 
reported at this figure, with an absence of paar rene by mer- 
chants, who, in fact, owing to the short supplies of Lincolnshire, are 
being compelled to cover at makers’ prices. Quoted rates for 
Derbyshire iron are also showing more firmness, and it is only in 
exceptional cases where 53s. 6d. would now be taken, the average 
quotations being about 54s. to 54s. 6d. and 55s, for No. 3 foundry, 
delivered Manchester. The demand for o— qualities remains 
slow and without improvement, with no quotable change in prices, 
Lancashire makers not having attempted to put up their quota- 
tions for this class of iron, Delivered Warrington, Derbyshire 
remains at about 49s, 9d. to 50s., with Lancashire and Lincolnshire 
still quoted 50s. 2d. net. A steady hardening has been going on 
in Middlesbrough all through the week, and for prompt delivery 
buyers could scarcely now place orders under about 55s. 4d. to 
55s. 7d. for good brands of No. 3 foundry by rail Manchester. 
Scotch iron, which last week was somewhat easier, has 
decidedly stiffened, makers’ quotations in some cases having been 
put up 1s. per ton; and delivered Manchester docks Eglinton 
is now quoted about 58s., Glengarnock 59s,, and Gartsherrie 
6ls. net. 

No material change can be reported with regard to hematites, in 
which business continues only moderate, with quotations ranging 
from about 66s. and 66s, 6d. to 67s. 6d. net for No. 3 foundry 
delivered Manchester. 

Only a very slow business continues the general report through- 
out the finished iron trade, with fee in most cases still running 
short time. There is, however, rather a stronger tone in makers’ 
quotations. Merchants here and there are still underselling, and 
as low as £6 6s. for Lancashire bars is reported, with bars from 
some outside districts from £6 5s. upwards ; but it is only in very 
exceptional cases where makers’ quotations are under £6 8s., and 
the Association basis is firm at £6 8s. to £6 10s., with good qualities 
of North Staffordshire bars still quoted £6 10s. to £6 Te. delivered 
Manchester. For other descriptions of finished material quota- 
tions remain pews on A unchanged at about £8 to £8 2s, 6d. for 
sheets, £7 2s. 6d. random, to £7 7s. 6d. special cut lengths of hoops 

delivered Manchester, and 2s. 6d. less for shipment. 

In the steel trade the slight improvement reported last week is 
generally maintained. illets in some instances have been 
advanced, but this has put makers out of the market, as there are 
still low sellers ; local-made billets could be bought at £4 12s. 6d. 
Warrington, and £4 13s, 6d. Manchester, and German billets about 
£4 8s, 9d. to £4 93, 6d. A slight tendency to stiffen is shown in 
quotations for bars, which only in very exceptional cases are now 
being quoted under £6 7s. 6d. to £6 10s.; angles are firm at 
£5 12s, 6d. to £5 15s.; common plates are quoted £6 5s. to 
£6 7s. 6d.; and although there are still low special quotations for 
boilermaking plates, the Association basis remains at £7 2s. 6d. 
for Lancashire specifications, delivered in the Manchester district. 

When, a few years back, the eight hours question caused so 
much turmoil in the engineering trades, Messrs. Mather and 
Platt, of Salford, were amongst the few important firms who 
voluntarily conceded the shorter hours to their workmen ; and, 
naturally, some ey has constantly been manifest as to how 
this would operate with regard to the profits earned, especially 
since the concern has been formed into a limited company. In 
addition to the eight hours, the company has also introduced a 
awe oage scheme, and both these arrangements are apparently 
working with satisfactory and successful results. The report for 
the past twelve months shows the profits of the concern to have 
risen from £81,000 of the previous year to £84,000, All along the 
dividend paid has been 7 pm cent., and the reserve, which was 
increased last year by £36,300, now amounts to £150,000. 

The neighbourhood of Broadheath, between Manchester and 
Bowden, is rapidly becoming an important engineering centre. 
Within the last twelve months one or two important new works 
have been erected, pores | those of Messrs. Meldrum Brothers, 
and Messrs. George Richards and Co., who were the first to erect 
engineering shops in the district, have largely extended their works 
with special plant for the manufacture of heavy machine tools 
Other works in the district include, of course, the extensive and up- 
to-date shops of the well-known Linotype Mannfacturing Com- 
pany and the emery wheel works of Messrs. Luke and Spencer. 
Altogether, what only a com tively few years ago was one of the 
most rural districts outside hester, and in i diate proximity 
to one of the most charming suburbs in Cheshire, has become 
practically a considerable manufacturing town. 

Whether as a matter of economy or from other considerations, I 
am not in a position to say, but one or two of the e railway 
companies have during the last year or two been substituting 
rire ig iron in the place of brass boiler tubes, with results, it is 
stated, that have been anything but satisfactory so far as durability 
is concerned, and I understand one large company is now reverting 
to copper in the place of wrought iron, large orders both for copper 
tubes and pipe connections having during the past week by this com- 
pany been put upon the market. 

The position generally throughout thecoal trade remains without 
any real improvement ; collieries continue on short time, the full 
average work in most districts not exceeding three or four days per 
week, and the output is ample to meet the demand. In house-fire 
descriptions, although there is some slowly increasing demand, and 
there is a commencement of buying on the part of consumers for 
ensuing winter requirements, business, taking it all through, 
remains quiet, and stocks still accumulate. The limited output of 
steam and forge coals just barely moves away, whilst engine fuel 
is hanging at many of the collieries owing to recent curtailed con- 
sumption for mill purposes. With the commencement of the 
month prices remain without quotable change ; in odd cases there 
is perhaps some levelling up from previous low-cut rates, but the 
average pit quotations have undergone no real alteration. At the 
pit mout: ~~ rates remain about as under:—Best house-fire 
coals, 18s, 6d. to 14s. 6d.; seconds, lls, 6d. to 12s, 6d.; common, 
9s. 6d. to 10s. 6d.; steam and forge coals, 8s. to 8s, 3d. up to 8s. 9d., 
according to quality ; common slack, 4s. to 4s. 6d.; good medium 
sorts, 58, 3d. to 5s. 9d.; best qualities, 6s. 3d. to 6s. 9d. A fair 
business is doing for shipment, with good qualities of steam coal 
delivered at the ports on the Mersey averaging 9s. 6d. to 9s, 9d. 
and 10s, per ton, 

Barrow.—The trade doing in the hematite pig iron is fairly em- 
ployed, but there is the disquieting news that while last week a 
urnace was blown out at the Derwent Works at Workington, 
this week notices have been issued that the one furnace in blast 
at Askam will be blown out so soon as the requisite notices to the 
men have taken effect. This is the new American furnace, and 
advantage is being taken of the stoppage to put in a new bosh. 
The reason for this action on the part of the Millom and Askam 
Company is that 40,000 tons of hematite pig iron has accumulated 
at their works, and that as there is very little market for this, they 
have been compelled to closedown. They will then only have two 
ordinary furnaces in blast at Millom. At present there are 32 
furnaces in blast in the district, com with 37 in the correspond 
ing week of last year. The value of Bessemer iron in mixed num- 
bers is easy at a reduction of 6d. per ton on the week, 57s. 6d. net 
f.o.b., while warrant iron is at the slightly advanced price of 57s, 
6}d. net cash sellers, makers 14d. less. 

, The demand for native sorts of hematite iron ore is steady at 
12s, per ton net at mines, Spanish ore, of which a great quantity 
is being imported, is quoted at 15s. 6d, net f.0.b. e stocks of 
foreign ores are held in the district, as it is felt well to be 
-ready for an emergency. 

Steel makers are very well employed, especially on heavy steel 
rails, but prices are comparatively low at £5 10s. per ton, while 








British producers even in their own markets. No more glaring 
instance of this is afforded than by the fact that the tramway 
rails for Barrow are being made in Germany, although Barrow 
naturally prides itself on being the home of the heavy, special, 
and Admiralty trades, Prices are steady at short of £6 per ton 
for heavy rails, There is a poor market for shipbuilding qualities 
of steel, and prices are steady at £5 15s. per ton. Other classes of 
eee are in quiet request, and prices are easy, but not quotably 
ower. . 

Shipbuilders are very short of orders. They are, however, in 
the running for some good contracts, which they hope to book at 
an early date. 

Daring the me week the shipments of iron from West Coast 
amounted to 7965 tons, and steel 10,172 tons, a decline in iron of 
3423 tons, and in steel an increase of 1008 tons. The shipments of 
iron this year now stand at 254,571 tons, and steel 366,127 tons, a 
decrease in iron fof 31,259 tons, and in steel an increase on the 
current year of 2250 tons. 

There isa very quiet tone in the coa! trade. Good ordinary 
steam coal is at 14s. per ton net cash, delivered, and blast furnace 
coke, which is in lessened demand, is at 19s. per ton net at West 
Coast furnaces. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Fgast and Ebor handicap holiday making combined to restrict 
work in the colliery districts last week, and there was consequently 
rather more yay: to make up for the deficiency this week. 
As the demand for coal still continues good, the market keeps 
strong. Good household sorts from the Barnsley bed sells readily 
at 10s, 6d. per ton at the P ie. and there is every prospect of 
values improving early in the autumn. It was expected that 
London prices for house fuel would have been advanced long ere 
this, and it is exceedingly probable that when the advance becomes 

eneral it will not exceed 1s. per ton. The weather, of course, 
is the ruling factor in this description of coal. 

Steam coal keeps a good market, and values are firmly main- 
tained, both on inland account and for export purposes. In some 
districts dependent largely on the Lancashire trade, affairs are not 
quite so bright, and only five days a week are being worked—a 
somewhat unusual circumstance with the shipping demand in full 
operation. In gas coal there is a perceptible animation, owing to 
several companies making urgent requests for deliveries in pre- 
paration for early winter. In nuts, slacks, and other common 
coal, a ready market is found for all that is available, and the 
prices compare favourably with previous seasons. Coke, too, is 
selling very well, the makers regulating their output to the require- 
ments of the market. The quotations range up to 12s. 6d. per ton 
for good ordinary sorts, the weakness in ath being thus com- 
pensated for to a considerable extent. Several colliery owners 
complain, however, that the general condition of the coal industry 
is not equal to expectations, and far from satisfactory from their 
point of view. 

As the result of extensive operations carried on at the Renishan 
it, belonging to Messrs. J. and G. Wells, Limited, Eckington, 
erbyshire, the Silkstone seam has been found of good quality and 

fair workable thickness. It is believed that the seam will extend 
one a large area, and give employment toa considerable number of 
ands, 

In the heavy industries there is no improvement whatever to 
report. Makers of large forgings are but indifferently employed, 
and fresh work in the military material departments is — 
required. There is more doing in the smaller specialities ; but all 
round, the situation is not satisfactory and the outlook discourag- 
ing. In the smaller forgings, for which the more active call pre- 
viously reported is fully maintained, these are chiefly for use in 
the production of electrical machinery. One department—tram- 
way work—continues to be of importance, and is likely to make 
quick progress as the change to electric tract’ - extends through- 
out the country. 

In iron and steel quietude is still the leading feature, but several 
local firms are very well off for work, with hope of further good 
orders as the autumn ends. On the whole, however, the position 
is scarcely more satisfactory than in other directions. Steel is 
chiefly brisk in the special fast-cutting steels, for which there is an 
ever increasing demand. Manufacturers complain that the cost 
of coke is a serious item in the production of steel, the same pri 
being now charged that were current when business was ‘‘ boom- 
ing.” The coke masters appear to have come to an understanding 
with each other not to undersell, with the result that practically 
the buyers are helpless in their attempts to make better terms. 

The engineering branches, with the manufacturers of spades, 
shovels, mining and excavating tools, and similar specialities, are 
all very languid, with little prospect of immediate improvement. 

At most-of the meetings of local and other companies engaged 
in the iron and steel trades, as well as in the manufacture of 
mining appliances and tools, disappointment is expressed at the 
delay in the development of the new territories in South Africa, as 
well as the weakness of business in several of the adjoining markets. 
A slight change for the better is reported in several quarters, and 
there are general expectations that with the winter there will be 
much more doing, — no general revival is now looked for 
this year. Preparations have been made for a heavy trade, and 
once the labour question is even partially settled, our manufac- 
turers will be in a good position to take advantage of it. Up to 
the present the British firms, so far as this locality is concerned, 
have quite held their own. 

Colonel J. E. , J.P., head of the extensive firm of 
Walker and Hall, silversmiths, cutlers, &c., Sheffield, is now in 
South Africa on a visit of inspection, with a view to ascertaining 
the business probabilities of the early future. On his way out on 
board the Dunvegan Castle, the Colonel presided over a meeting 
of passengers organised in support of Mr. Chamberlain’s scheme 
of inquiry into fiscal affairs. lecture was given by Mr. Colney, 
a Natal colonist, and a resolution was unanimously passed setting 
forth the desirableness of promoting in every possible way a system 
of encouraging trade within the Empire, and effectively coping with 
foreign competition. 

The death is announced of Mr. John Padley, joiners’ tool manu- 
facturer, Sheffield, in his eighty-second year. Mr. Padley carried 
on one of the oldest businesses of its kind in this city. One of its 
principal departments was draughtsmanship for shipbuilding, for 
which excellent work was done both for the English and foreign 
Governments. As an employer deceased suffered through the 
reign of terror in Sheffield in the days of Broadhead, and had 
many vivid recollections and unpleasant experiences of that 
deplorable chapter in Sheffield’s industrial history. 

r. William Parrott, agent to the Yorkshire Miners’ Association, 
is repo’ to be suffering from a serious illness which has com- 
3 him to relinquish all work. Mr. Parrott is one of the 

abour men who has been selected to represent his class in Parlia- 
ment, The constituency he is to contest is East Leeds, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE business in Cleveland pig iron continues to show improve- 
ment as well in prices as in demand, but of no other bi es of 
the iron and steel industries of this district is that the experience 
of manufacturers ; on the contrary, demand is slack and values are 
becoming more favourable to the buyers. The prospects are fairly 
encouraging for those producing dealing in Cleveland pig iron, 
who are well supplied with orders for September execution, and 


activity of the Cleveland iron trade is due to the good shipmente, - 
and to the increased consumption of other districts than the North 
of England itself. The satisfactory position of the Cleveland pi 
iron trade is evident from the fact that ——— were last mon 
only 935 tons less than those of August, 1902, though not a ton 
was sent to America last month, whereas the quantity in the 
corresponding month last year was 24,875 tons. 

The decrease in trade with America has been partly counter- 
balanced by considerably increased deliveries to Scotland, which 
last month reached 44, tons, against 35,650 tons in August, 
1902. This year Cleveland has supplied no less than 345,459 tons 
of pig iron to Scotland, or a the 00 tons per working day, and 
this is nearly as much as Cleveland has shipped to all countries 
oversea put together, the latter —— being 347,982 tons. The 
average daily shipments from Cleveland to Scotland in the past ten 
years has not been more than about 1200 tons, or 500 tons less than 
this year’s + goraag The best figures hitherto were 314,331 tons, 
but that is 10 per cent. less than this year’s record. This, and 
brisker deliveries to Germany, France, and Italy, have enabled the 
Cleveland ironmasters to do a good trade, in spite of the loss of the 
American business, and the extraordinary dulness of local demands. 
Thus they maintain a firm attitude, and keep up prices, while the 
prices of the manufactured articles in the district are declining. 

The prices of Nos. 3 and 4 Cleveland pig iron have improved this 
week, and consumers have some difficulty in getting these qualities 
for current month’s delivery. Early in the week some considerable 
lots of No. 3 Cleveland G.M.B. pig iron were sold at 46s. 9d. per ton, 
and 46s, 104d. has since been generally obtained, and now 47s. isthe 
minimum both of makers and second hands, and producers are in 
no burry to sell at that. No.4 foundry has been advanced to 
46s. 74d., and is scarce. But No. 1 is not readily sold; too much 
has been made, and producers have on hand more than they care 
tohold. America last year and during the first half of this year 
took a large proportion of the No. 1 that was locally produced, and 
makers turned out that quality specially for them. Now that they 
have ceased to take Cleveland iron too much No, 1 has been on 
offer, and the price has had to be reduced so much that instead of 
being half-a-crown above No. 3 it is only 1s. 3d., for it has been sold 
this week at 48s. 3d., and consumers are not very ready to give 
that. Grey forge pig iron is steady at 45s. 6d., and mottled at 
45s., but there is now no white iron on the market. The Tees 
Bridge Iron Company on Monday damped down their furnaces for 
two or three weeks, in order that the cold blast mains may be 
renewed. That will further weaken the price of coke. 

The demand for hematite pig iron is very on, and prices have 
fallen back, so that mixed numbers can now be got at 55s. per ton, 
and No. 4 at 52s. 6d. Any likelihood of improvement is not good 
as long as there is so much depression in plate-making and ship- 
building industries. Rubio ore is firm in price ; the Spanish mine 
owners are ‘‘ masters of the situation” for the present, and they 
refuse to abate their prices ; on this account the merchants cannot 
well quote less than 15s. 6d. per ton c.i.f. Tees. 

The manufactured iron and steel industries of this district are 
in a very dull and depressed condition, and most ially is 
this noticeable in the plate-making branch, where the output is not 
half that which the mills could produce. 

The steel plate makers had a meeting on Wed y to 
the question of prices, but did not see their way to make any 
further reduction, so that steel ship plates remain at £5 12s. 6d.; 
and iron ship plates at £6 10s., both less 24 per cent. f.o.t. Steel 
ship angles are at £5 10s.; and iron ship angles at £6 5s., both less 
24 per cent. f.o.t. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores at the close of August was 134,774 tons, an increase for 
the month of 1683 tons, which is a worse showing than those of 
June and July; for in June there was a decrease of no less than 
11,247 tons, and in July an increase of only 898 tons. The 
stock of hematite pig iron in the same stores has stood at 300 
tons for several months, 2 

The return of the shipments of pig iron from the Cleveland 
district for August was fairly satisfactory, the 97,371 tons ex- 
ported being 11,241 tons, or nearly 13 per cent., better than in 
July, and only 935 tons less than in August last year, when 24,875 
tons went to America, against none last month. But increased 
quantities went to. Germany, Belgium, Russia, Italy, and 
Scotland. i 

The eight months’ exports of pig iron from the district reached 
817,367 tons, a quantity only twice exceeded in the first eight 
months of any year, viz., in 1897, when the shipments were 
845,919 tons, and in 1899, when they were 906, tons. As 
compared with last year’s exports—714,870 tons—there was an 
increase of 14 per cent. The shipments oversea were poor— 
347,928 tons, which were exceeded by those of every year between 
1895 and 1901; they com with 585,065 tons in 1900, but they 
are better than the 304,932 tons reported last year. 

The coal market is showing improvement again, and a better 
tone is reported. More especially is this the case in connection 
with the gas coal business, which is such as to ensure a brisk 
winter’s production. There is less coal offering by second hands, so 
that the tendency of prices is favourable to the collieries. The con- 
tracts entered into for next year’s execution are at prices which 
indicate that coal is expected to be very little, if at all, cheaper 
that it is now, though in some cases they are placed at 6d. per ton 
less than the contracts running over the current year. 


a FY 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a somewhat hopeful feeling in iron trade circles 
this week. It is that American prices must now have 
reached about the bottom, and that unless a fresh demand for new 
iron springs up there, it is not unlikely that the output will be 
further reduced. Shipments have been large of British iron, a 
large proportion coming from Cleveland to Scotland, and the 
stocks there and here are now so much reduced that any sudden 
demand would undoubtedly raise prices. Such is the tenour of 
the reasoning on ’Change, and an additional ‘‘ bull” factor is that 
inquiries for warrants from the South are now more numerous. 

usiness has been done in Cleveland warrants from 46s, 104d. to 
46s, 1ld. for delivery from eight to twenty-one days, at 46s. 10d. 
cash and 46s. 104d. to 46s. 114d. one month. 

Scotch warrants are quoted 51s, 6d. to 51s. 9d., and Cumberland 
hematite at 56s. 44d., with scarcely anything doing in either class 
of iron. Warrants in the case of Scotch iron are very scarce, and 
held in comparatively few hands, 

A number of the Scotch ironmasters have since last report raised 
their prices of pig iron—special brands—from 6d. to 1s. per ton. 

There has been a fair demand for Scotch hematite pigs, which 
are quoted by merchants 60s, 6d. per ton for delivery in railway 
trucks at the steel works. 

An additional furnace has been lighted at the Carron Ironworks 
to produce ordinary pig iron. ere are now ‘85 furnaces in 
operation in Scotland compared with 87 at this time last year and 
of the total 40 are making hematite, 39 ordinary, and six basic 
iron. 

The shipments of pig iron from Scottish ports in the past week 
were, tn. - amounting to only 4214 tons, compared with 10,089 
in the corresponding week of last year. The total shipments for 
the present year to date are now 220,867 tons, showing a decrease 
of 10,827 tons compared with the aggregate quantity despatched 
in the same period of last year. : 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week reached 13,506 tons, bei 7 more than in the corre- 
sponding week, and there is now a total increase in these imports 
for the year to date of 52,815 tons. : 

In the different branches of the foundry trade there is considers 
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able activity, and this is expected to continue, the call for raw iron 
en the part of founders and forge makers forming at present a 
considerable proportion of the demand. 

The locomotive engineers are busy and making a large output. 
Within the last few days heavy shipments of locomotives of large 
size have taken place on the Clyde, their destinations being Quebec 
and Montreal, for the Canadian railways. 

The output of new tonnage from the Clyde shipyards in the 
month just closed has been exceptionally large, twenty-one new 
vessels, with a total tonnage of 61,730, having been put into the 
water, compared with seventeen vessels and 45,290 tons in the 
same month of last year. It is worthy of note that the output is 
the largest for about a dozen years. It would be a mistake, how- 
ever, to infer from this that the shipbuilding and marine engineer- 
ing branches are in a flourishing condition. Fresh contracts are 
few, and inquiries scarce, so that in not a few yards the stocks are 
becoming emptier month by month. During the past eight months 
the Clyde launches embrace 123 vessels, with an aggregate of 
277,835, tons, compared with 154 vessels and 308,989 tons in the 
first eight months of 1902. The state of the freight market does 
not offer any inducsment to the building of merchant ships and 
steamers. 

There has been an improvement in the coal shipping trade in 
Ayrshire ; but in other parts of Scotland the shipments have fallen 
off to some extent, there being a decrease of nearly 25,000 tons 
in the aggregate clearances, compared with those of the preceding 
week. The volume of business, it is right to point out, however, 
compares favourably with that at this time last year. In the 
inland department of the trade there is a fair inquiry, and prices 
of all sorts of coal are quoted without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great event of the week has been a strike amongst tin- 
platers, affecting forty-two works, one—Melingriffith, near 
Carditf—having come to terms by agreeing to weekly contracts. 
As the owners of these works are identified with others, it is 
thought that this settlement may introduce the thin end of the 
wedge. About 250 mills are now stopped since Saturday night. 
The works include one at Lydney, four at Neath, seven at 
Llanelly, one at Lydbrook, Mon., seven at Briton Ferry, five at 
Morriston, and the; remainder at various places, principally in 
Glamorgan. 

The crisis was brought about, it is urged on the men’s side, 
hy the following manifesto from the Workmen’s Disputes 
Board :—-‘*That the employers refuse to discuss any other 
matters till ali the men’sclaims are withdrawn, and also until themen 
agree to work doubles and Canadason area. When the men agree to 
this the employers are prepired to discuss the items named in 
their list, dated June 24th, with the men’s representatives.” The 
men state that they offered a compromi-e on the question of 
doubles—Canadas remaining as they were ; all other questions, 
including a demand of theirs for 2 per cent. wastage, to be referred 
to a committee for settlement, and failing that, artitration. On 
Monday it was ann-unced that ben acne, Be refused to work off 
stocks, and the outlook was regarded as gloomy. Since then the 
Morriston and the Midland men have come to terms, and these 
works are now going. In the Cwmfelin district Mr. Gilbertson’s 
works (non-associates) are in full activity. Twelve steamers are 
due to load this week with tin-plates. The defection of some of 
the employers from the ranks of the Association was discussed on 
‘Change, Swansea, mid-week, and this by some was regarded as 

inous. Next week the annual meeting takes place. At Neath 

Pay appear very resolute, but at Lydney, the Forest of 

al there is a strong desire for arbitration. Vessels for two 
£ Russian ports left Cardiff this week ia ballast, a commentary on 
© the strike. 

Coal and patent fuel shipments have teen affected this week by 
shortage in the supply of tonnage; but for this, coal shipments 
would have been a good average. Last week prices even of best 
steam fell from 6d. to 9d., small coal declined, and the semi- 
bituminous coal of Monmouthshire was not at all brisk; while it 
was the common remark that house coal showed little life, the late 
recovery having again subsided. Mid-week, complaints of tonnage 
being slow in coming again told on ’Change, and the effect on the 
coal trade was marked upon all but the very best Admiralty 


coals. 
Owing to a tram of coal falling down the winding shaft at the 
Albion Colliery on Monday, 1000 workers were imprisoned for six 


hours, until they were released through the sinking shaft, fortu- 
nately uninjured. The fact of the terrible disaster of a few years 
ago occurring at this colliery was recalled vividly to the people of 
the district, and caused a great ferment until the rescue was made. 
Great credit is due to the general , the pit , and 
his deputy for their efforts, 

A correspondent from the Transvaal, who has gone to South 
Africa from Aberdare, sends me some samples of coal. One from 
Waukies is credited with being a similar coal to Welsh steam, and 
to do good work on the railway. This could not be controverted 
or approved from small geological samples ; but one i 





prising spirit is still complained of. A moderately goud demand 
comes in for pig iron, and deliveries in malleable iron have in- 
creased upon the week. As offers in scrap iron are numerous, a 
further reduction in prices is being anticipated. The girder trade 
continues to show life, and bars are pretty strong too, In the 
heavy plate department orders come in but sparing y ; only boiler 
plates meet with fair request, chiefly from abroad, it must be 
owned. Exports in pig iron from Silesia was, for July of present 
year, 695 tons, as against 310 tons last year, of which 213 tons 
spiegeleisen were sent to England. During the first two quarters 
of present year, 4621 tons pig iron were exported, against 2941 tons 
during the same period the year before ; 4093 tons foundry pi 
were sent to Austria, 185 tons to Russia, 30 tons to Roumania, 46 
tcns to Bulgaria, 10 tons to Servia, and 263 tons to England. 
Demand has been slightly improving in the Rhenish- Westphalian 
iron industry ; especially from abroad a good inquiry comes in. 
In pig iron consumption is heavier than output, and additional 
b'ast furnaces are being blown in to raise uction ; quotations 
have met with an advance of M.1 p.t. rt in steel billets 
continues active ; also on home account a lively inquiry is coming 
in. Deliveries in July have been, according to the Rienish- 
Westphalian (Gazette, the heaviest since two years, and this month 
they are not likely to be any lower. 
The production of pig iron in Germany, including Luxemburg, 
is officially stated to have been, for July of present year, 865,343 t., 
of which 147,355 t. were foundry pig, 45,006 t. Bessemer, 549,693 t. 
basic, 55,238 t. spiegeleisen, and 68,051 t. pig. Production in 
June of present year was 839,541 t.; in July, 1902, 705,921 t. were 
produced. From January lst to July 3lst of present year 
799,875 t. were produced, against 4,719,697 t. for the correspond- 
ing period the year before, 
This year’s general meeting of the Union of German Iron 
Foundries will take place in Casse] on September 18th. 
The Krupp Joint Stock Company is said to contemplate the 
sending of engineers to America on a tour of investigation and 
study, with a view, most likely, of further devel»ping business 
connections with America. In tendering for the new Manbattan 
Bridge across the East River, pay | will for the first time ente* 
into competition with the American Bridge Company of the United 
States Steel Co-poration. 
Ifan extensive export were the token of a favourable condition 
of trade, the German iron industry might certainly be considered 
to have been in a very satisfactory state during the first two 
quarters of the present year, for it appears from figures now pub- 
lished that German export in pig iron, manufactured iron, and 
iron and steel manufactured goods was 1,830,891 t. during the 
period above mentioned, which is 377,059 t. more than in the same 
period last year. At the same time, it has been stated that in the 
first two quarters of 1902 an increase in export of over 500,000 t. 
was noticeable against the same period in 1901. German export 
in iron thus amounts to about 10,000 t. per day. Unfor- 
tunately, however, the rise in export cannot be regarded as a 
favourab'e symptom in the iron trade, for very little is gained at 
the present low export quotations, and foreign orders are very 
often accepted just to keep the mil's and forges going and the men 
employed. The value of export iniron during the first two quarters 
of present year has been estimated at 330-4 million marks, against 
283-1 million marks in 1902, and 240-1 million marks in 1901. To 
England about 23 per cent. of the total export were sent, i.c, 
423,480 t., against 370,191 t. in 1902, and 143,796 t. in 1901. The 
United States of America bought no less than 160,840 t. in the first 
ne —— of present year, against 75,758 t. in 1902, and 3947 t. 
in . 
The Solingen arms factories are stated to be in brisk employment. 
Besides contracts for 20,000 cavalry sabres and 20,000 small in- 
fantry sabres that were placed by the Prussian Military Adminis- 
tration with four Solingen firms, the well-known shops of 
Weyersberg, Kirschbaum and Co. have received orders for 100,000 
Turkish sabres. 
Demand and consumption on the German coal market can be 
stated to have cont‘nued pretty satisfactory, and, generally speak- 
ing, there is more firmness noticeable. m to summer 
quotations, the present prices officially quoted in Silesia are 
M. 0-50 p.t. higher ; only small coal remains unchanged. The 
present price for house coal is M. 0-60 p.t lower than last year’s 
winter price. From Rheinland-Westphalia rather heavy mes 
ments in engine and steam coal are going to Belgium and Holland. 
The political crisis in Hungary is having a somewhat paralysing 
influence on the Austro-Hungarian iron market, which had been 
dull and depressed so long, and was here and there showing a 
slightly improving tendency a few weeks ago. A comparatively 
satisfactory trade continues to be done in girders, and the machine 
factories are moderately well occupied, at least in Bohemia, where 
the newly-founded company “‘ Petrolea” has given further orders 
for tanks of 250 wagons capacity, to the Wittkowitz and Briinn 
machine shops. 
Coalowners in Austria-Hungary are still doing a very poor trade, 
and they have lately been trying to raise consumption by a reduc- 
tion in prices. The attempt has been successful in a few instances, 
as some contracts of fair weight have been placed by Austrian 
consumers, 
_ The situation of the Belgian iron market has not in any way 


a 





is 
very like the Monmouthshire coale in demand by Welsh buyers 
with pyrites visible, and another appears a cannel coal. 

One or two large meetings of colliers have been held, at which 
the chief leaders bave been present. The principal subjects of 
treatment included a commendation of the Federation, the 
establishment of the conciliation principle with minimum wages 
of 30 per cent. above the standard of 18/9, and the determination 
to continue the advocacy of a miners’ eight hours Bill in Parlia- 
ment, and the correction and improvement of the Workmen’s 
Compensation Act. Practical efforts are promised by the colliers 
in aid of co-operative measures as an antidote to the action of 
such as Lord ey in dealicg with his s'ate workers. Welsh 
colliers at one of their meetings, with their natural aptitude to 
resort to the Scriptures for illustration, denounced his lordship as 
of the type of Pharaoh ! 

The improvement in the steel trade reported to have shown itself 
in the Midlands has not been visible in this district, and slackness 
in tin-plate bars now promises to be emphasised by the tin-plate 
struggle. This must largely affect the steel works all over the 
district, from Ebbw Vale to Llanelly. Furnaces in full operation, 
with good promise ahead, have been damped down in the Swansea 
Valley. Foundries and engineering industries will all suffer in 
proportion. In the Swansea Valley spelter and copper works are 
in full activity, and steadiness characterises business at tube and 
nickel works, Shipments of tin-plates last week were 62,587 
toxes; received from works, 50,455 boxes; present stocks, 
129,750 boxes, 

On ’Change, Swansea, this week it was notified that quotations 
must be regarded as nominal. The latest are: Bessemer coke, 
12s. to 12s, 3d.; Siemens, 12s, 3d. to 12s, 6d.; ternes, 23s. to 
25s. 6d. ; Welsh merchant bars, £6 to £6 2s. 6d. ; Bessemer tin- 
plate bars, £4 12s, 6d. ; Siemens, £4 15s. Rails, sheets, iron and 
steel, remain at late quotations. 

The application of the Newport Corporation to the Local 
Government Board for sanction to borrow £58,700 for providing 
additional electricity plant at the power station on Corporation- 
road has led to a strong protest tothe Board from the Ratepayers’ 
Association, who ask for exhaustive inquiry in view of the fact 
that when the works in hand are com lated. the indebtedness of 
the borough would amount to £1,700,000, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Lance contfacts for furward delivery have not been booked on 


come. Throughout all Northern iron and steel markets demand is 
light, and inquiries are by no means as urgent as they were two 


tically arranged for material, but the contracts will not be p! 
until September. The occasion of the hesitancy is the declining 


tendency in prices ; but the tendency will probably exhaust itself 
very soon, and prices reach a stable is. In f it is the 
general belief that a larger demand will set in during. September, 


and that consumers will then contract far ahead for material, as 
has been their custom in years past. The strong feature in the 
American market is the extraordinary 

Material will have to be bought sooner or later. Car and loco- 


nged since previous weeks, and remains quiet generally. 
Girders are depressed, and in order to beat competition export 
quotations were reduced to £4 7s.; more than £4 10s. f.o.b. 
Antwerp could not be realised lately, In plates demand ard 
consumption have slightly improved during this week and the last ; 
prices are unsatisfactory as before. The majority of the cor- 
struction shops are well ~——— Current quotations for foundry 


pig No. 3, Luxemburg, is 62f. p.t.; forge pig, a 53f. 
p.t. ; forge pig, Charleroi, 57f. p.t.; basic, 63f. p.t. Steel bars, 
125f. to 127f. p.t. for export, and 127°50f. to 130f. p.t. for home 


consumption. 

On the Belgian coal market house coal has been a trifle firmer, 
and the consumption for coke is rising ; in engine coal no change 
can be reported against previous weeks, 

The iron industry in France keeps quiet, and the position of the 
market is unfavourable on the whole, In the north the high 
prices for raw material leave no — and in the centre the want 
of employment is disagreeably felt. Only in the Haute-Marne the 
situation continues satisfactory. 

No change can be reported of the French coal market ; there is 
a lively business done in the north, and prices, accordingly, are 
stiff. In the south and centre, however, consumption is slack and 
stores are increasing. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, August 19th, 


THE long-expected decline in the price of Southern No. 2 pig 
iron was made to-day, amounting to 1-59 dol. per ton, redu 
the price to 12 dols, The Southern pig iron market has been fu 
for several months, and it is expected now that a heavy demand 
will clean up all supplies and load the furnaces up for months to 


or three weeks ago. A great many large consumers have prac- 


consumption going on. 


1 


es 


all kinds is in active demand. The béte noir of over-production is 
not in sight yet, 

The effect of the recent effort to force up the market price for 
spot tin on a temporary ecarcity seems to have checked whatever 
disposition there may have been among consumers to stock up 
The rapid advance in prices of copper, coupled with the strong 
intimations that the quotations are likely to be marked up stif 
higher, brought in as unexpected, a considerable number of orders 
from buyers whose stocks have run low. Since last. Monday over 
3,000,000 Ib, have been sold, chiefly to wire makers on a basis of 
13} to 133 cents for lake, 

uietness generally prevails thro 
iron and steel, but it is well known that the consumptive require- 
ments, especially of the larger consumers, will be very heavy 
Among the prospec'ive buyers are shipbuilders, car builders, makers 
of agricultural implements, buyers of pipe as we!l as of structural 
material. A great deal of structural material work is now bei 
arranged for by rai'roads, and bridge building requirements 
especially for the last three months of the year, will be very 
heavy. The railroads are spending a good deal of money in 
improvements from bridge building to station building, and ‘this 
source of demand will probably be maintained for months to come, 
The wages dispute in Alabama between the coal miners and their 
employers is now the subject of discussion by the Board of 
Arbitration, and an adjustment will probably be made within thirty 


days. 

The railroad and ship lines opposed to the Panama Canal have 
succeeded in inducing the purchased representatives of the 
Republic of Columbia to refuse to make terms with the United 
States for the construction of the Panama Canal. Our Government 
made the mistake of not having a representative with a bigger bag 
of money on the grounds, 


hout the country as regards 


New York, August 26th, 


TRADE and manufacturing conditions show some signs of im- 
provement during tke past few days. Although this is the last 
week in August a larger amount of business has appeared in sight 
than is usually anticipated at this season. The declining tendency 
which has been mani — itself during the past six months has 
worked a great deal of good to the industries in general. Although 
the very lowest prices have not been reached, reductions are being 
anticipated by a number of users of raw material, and contracts 
have n placed by quite a number of large consumers for 
material to be delivered during the rest of this year and the early 
part of next. These contracts embody deliveries of iron ore, 
malleable iron, merchant steel, cast iron pipe, and much railway 
material. A remarkable feature is the development of oil in 
vatious sections of the country. The total production of oil in the 
United States for 1902, the figures just furnished, is given at 
80,891,590 barrels, valued at 69,(00,000 dols. in round figures, 
This shows an increase over the previous year of 11,505,406 barrels, 
This increase comes almost entirely from Texas and California, 
whera recently new and important strikes have been reported, 
Remarkable oil developments have been made in Kentucky, 
Colorado, Kansas, Indian Territory, and Tennessee, 

Commerce between the United States and Canada is on tho 
increase. The figures for the year’s commerce, just presented, 
show exports from Canada amounted to 54,660,410 do's. The 
imports to Canada were 123,472,416 dols, 

A combination of independent sheet and tin-plate mills and 
steel mills has just been effected, and the estimated annual 
output of the reorganised company is from 49,000 to 50,000 tons 
of steel billets and tin-plate burs, and 30,000 tons of black sheet, 
plate «nd tin-plate, and galvanised iron. The concentrating 
tendency is manifest everywhere in the iron and steel industry, 
The United States Steel Corporation has just secured an addi- 
tional supply of 70,000,000 tons of ore in the Lake Superior 

ion, 

he e are no evidences of over-production. The demand for 
furnace and mill products for the past few weeks has been, on the 
whole, declining rather than increasing. The railroad companies 
are awaiting opportunities to place contracts for a large amount 
of material, including locomotives and rolling stcck. There are 
signs of car shortage which is causing considerable apprehension 
in many quarters. Four or five large railway systems contemplate 
establishing shops for their own convenience, in which they can 
make cars, both wooden and steel. 
Pig iron has almost reached its anticipated bottom level. A 
large amount of business awaits this outcome. Consumers every- 
where are anxious to secure themselves with supplies for the 
coming six months at least; for month: past buying has heen 

ursued in a very cautious manner. Within a week the largest 
[oomative-cledhle--aner built will be at work on the Baltimore 
and Ohio Railroad Tunnel. It is a 150-ton locomotive. Another 
of the same capacity is being built. This company has already at 
work three 96-ton locomotives. The new locomotive is made up 
of two independent duplicate electric sections buckled together, 
each section being so equipped and arranged that either can be 
operated aap noon or from any one section two or more sec- 
tions can be controlled. The company has just placed an order 
for 50,000 tons of steel rails. 
A railroad of much promise and long talked about is now to be 
built from Peninsula Harbour on the northern shore of Lake 
Superior to the southern shore of James my The promoters 
contemplate the erection of grain elevators at Peninsula Harbour 
and James Bay. The main line will be 150 miles in length. The 
new railway will open the heart of the great c'ay belt of the James 
Bay slope, capable of growing grain as at Manitoba. It will also 
open up great timber and pulp resources. It will make feasible 
a great fishery trade, especially in white fish, superior to those of 
the Great Lakes, and salmon. The distance from Port Arthur on 
the Canadian Pacific Railroad to Peninsula Harbour is 127 miles. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. W. C. C, Hawtarne, 9, Queen Street-place, London, E.C., 
informs us that he has admitted into partnership his managing 
engineer, Mr. G, A. Zeden. The business will in future be carried 
on under the style of Hawtayne and Zeden. 

Tue British Rainfall Organisation, founded in 1860 by the late 


G. J. Symons, will henceforth be carried on under the sole charge 


of Dr. H. R. Mill, as Mr. Sowerby Wallis has been compelled by 
ill health to retire after more than thirty years’ connection with the 


association. 


WE are informed that the business of Stern Brothers has as from 


the 17th June last been converted into a company, in which 


Messrs. J. Stern, L. Stern and J. Sonneborn are directors, and will 


continue their same active interest in the business. The style of 
the new company will be the Stern-Sonneborn Oil Company. 


T, LEDWARD AND Co. advise us that their firm has been trans- 


formed under the Limited Liability Companies’ Acts into 
company bearing the name of 
The management of the business will be conducted as heretofore 
by Mr. 
val act as co-directors in the new company. 


ward and Beckett, Limited. 


omas Ledward and Mr. Edward Henry Beckett, who 








NorwitustTanpinc the unmistakeable depression in 
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Pep the Oldham Wakes, which 
169 saving clubs show that £87. 
£94,690 by 161 clubs last year. 
close their savings, but it may be safely assumed that the aggre- 


clubs during the year over £100,000. 
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the Silesian iron market for some time past, and the want of enter- 


motive plants are as badly overcrowded as ever, and equipment of 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

HE annual report of the Tasmanian Govern- 
wi Railwa 8 for the year porn | December 31st 
last has just been issued, in anticipation of being 

resented to Parliament. The result of working 
for the year shows more favourably than has been 


for a number of years past. : 
ne celta has increased . 241,649, while four 
miles of line have been added. The rate of 
interest earned on capital was 1°56 per cent., as 
against 0-85 per cent, for the preceding year. 

Mr. Kingston, the Minister for Customs in the 
Federal Parliament, has ned, owing toa differ- 
ence in the Cabinet as to his views with regard 
to the inclusion of the scale of wages for seamen 
in the Federal Abitration Act. The present laws 
provide that where a foreign ship calls at more 
than one port in the Australian Commonwealth 
and carries either Australian goods or passengers, 
the average rates of pey ruling on the Australian 
coast must be paid to the seamen. ; 

A few years ago, when the gold ‘ rush” was on 
in West Australia, it was a general practice for 
foreign ships to be charte for six or twelve 
months to trade between the Eastern States and 
West Australia, while the men were on their 
English articles. : y 

An electrical instalment for driving the machine 
tools in the railway workshops at Ipswich—Bris- 
bane—has just been completed by the Westing- 
house Electric and Manufacturing Company, 
through their Australasian representatives, 
Messrs. Noyes Brothers, of Sydney and Melbourne. 
The new shops are considered to be the best 
equipped of any in the southern hemisphere. 
The power-house contains three Westinghouse 
electric generators of 200 kilowatts capacity each, 
directly driven by Westinghouse vertical com- 
pound condensing engines ew nae are of 
the polyphase type, supplying rnating cur- 
rent Mt 60 po and current to 162 motors 
scattered throughout the workshops. Steam is 
supplied t> the engines from Babcock and Wilcox 
water-tube boilers, which are fitted with mechani- 
cal stokers, and coal and ash-handling machinery. 
Nearly all the large machines are individually 
driven by two-phase motors directly geared to 
them, while the smaller high-speed tools are con- 
nected in groups driven from Telse pereee 
motors. The total cost of the new shops and 
machinory is set down at £356,000. 

A party consisting of the Standing Committee 
on Victorian Railways is at preeent visiting Sydney 
for the purpose of inspecting the electric system 
of the Sydney tramways, with a view to consider- 
ing the advisabiljty of recommending the conver- 
sion of the railway line from Melbourne to St. 
Kilda to electric traction, If the suggestion is 
carried into effect, it will no doubt be the pre- 
cursor of the conversion of many more lines, and 
will be an undertaking well worth looking after 
by British electricians. 








CATALOGUES. 


Ricky MaNnvuracturtna Company, Limited, 
256, South Lambeth-road, London, 8.W.—Cata- 
logue of lifts and hoists. 

G, WHITTAKER AND Co. (1900), Limited, 
Accrington.—Catalogue of clay-working machi- 
nery, grinding mills, presses, &c. 

JOHN MILLIKEN, 2, Belfast Bank-chambers, 
Belfast. — Circular describing Hartley and 
Teeter's light inspection and motor cars for rail- 
ways. 

GEORGE HILt AND Co., Trafford Electric Works, 
Cornbrook, Manchester.—Leaflets devoted to 
Griffin insulators, and the patent comb-lighting 
arrester, . 

B. J. Hatt and Co., 39, Victoria - street, 
London.—Drawing-office material catalogue pre- 
pared specially for students in the technical and 
art classes, 

DRYDEN AND FoorD, Limited, Kinaston Works, 
Oakley-street, Lambeth.—Circular illustrating a 
new fast perfecting printing machine with 
register drum, 

Pratt AND WHITNEY Company, Hartford, 
Conn., U.S.A. Catalogue of small tools, standards, 
and gauges.—This compilation is got up in the 
admirable style which ischaracteristic of this firm’s 
publications, 

Davip Briar AND Co., Castleton Ironworks, 
Castleton, Manchester. Catalogue of india- 
rubber and gutta-percha machinery.—In addition 
to this firm’s productions, this book contains 
engravings of machinery made by the late Mr. John 
Mills, of Oldham. 

HOLDEN AND Brooke, Limited, Sirius Works, 
West Gorton, Manchester. Lists Nos. 37 and 39, 
—The first deals with the ‘‘S” one-movement 
in jector—self-acting—and otherstandard pattern. 
The second deals with the ‘‘ C” non-lifting injec- 
tors for low-pressure boilers, 


A. RANSOME AND Co., Limited, Newark-on- 
Trent. General illustrated catalogue of wood- 
working machinery.—The book contains over 250 
pages of illustrations and letterpress, and it would 

) difficult to think of an appliance belonging to 
this category which is not represented. 

QuImBY Screw Pomp, Limited, 28, Fleet-street, 
London, —This is a leaflet describing this unique 
pump. It comprises two intermeshing revolving 
double screws, which move with great rapidity in 
a closely-fittin cylindrical Prec Other than 
these two solid metallic members, there are no 
moving parts to get out of order. 

ALLEY AND MACLELLAN Limited, Sentinel 
Works, Glasgow. New hi h-speed engine cata- 
logue No. 17 E.—This book contains the firm’s 
latest pattern of double-acting forced lubrication 
engine for dynamo driving. It is claimed that a 
mechanical efficiency of 82 to 94 per cent. is 
commonly obtained with these engines when work- 
ing at full load. 


FIELDING AND Pratt, Limited, Gloucester.— 
~his is a handsome catalogue describing and 
illustrating the whole e of hydraulic 
machine tools made by this firm on Tweddell’s 
well-known system. ‘The book contains over 
200 pages of text, and well-executed illustrations 








and descriptions of the plants are given in both 
French and English, There is also a comprehen- 
sive index. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


Q@” When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 


20th August, 1908. 


17,988. Automatic Macuings, T, F. Ivens, Kidder- 
minster. 

17,989. Prevewtinc Winpows from Sreamine, H. D. 
and G. H. Roberts, Manchester. 

a S.iwine Winpuw Sasugs, W. B. Heap, Birming- 


17,991. Senurcume Ovcie Sappizr, J. B. Brooks and 
J. Holt, Birmingham. 

17,992. DirymgrEenTiaL Gear, 8. H. Fielden, Bradford. 

17,993. Srarm Rops, J. P. Smith, Bradford. 

17,994. Devicm for CLampinc a Broken Tro.izy Arm 
on an Exgcrric Tramcar, J. Dawes, Bradford. 

17,995. Securine Wuypows when Orgy, W. G. Gibson, 
Emsworth, ite. 

= Exastic Wagers for Venicies, W. Wallace, 


OW. 

17,997. Mixtna and Kawgapinc Macuing, A. Gray, 
Sutton. 

17,998. Tureap-cuTrine Davicgs for Sawine Macrings, 
W. Fairweather.—(Singer Manufacturing Company, 
United States ) 

17,999. Sam:-SUBMeRGIBLE Veser.s, 8. Lake, Glasgow. 

18,000. Ancnors, J. E. Wolff, G Ww. 

18,001. Sprinc Matraesses, H. A. sen, Manchester. 

18,002. Satu Arvosters, O. and A. Ite-Marmeling, 
Barmen, Germany. 


18,008. Braxes for RatLway Veuicizs, J, W. Green, 
Manchester. 

18,004. CarBuretTers for Exoines, W. Andrews, 
Birmingham. 

18,005. Direcr-actina Simptex Pomp;, P. F. Oddie, 
Wimbledon. 

18,006. Drawine Corxs from Bortius, C. Chambers, 
Birmingham. 

18 007. Sarery Fuss, J. Sachs, London. 

18,008. Mzasurine SpzEep Ispicators, C. E. Nichols, 
Surbiton Hill 

18,009. Evastic Tings, &c , J, A. Mays, London, 

18,010. Gatvamic Batrerigs, L. Fiedler and F. J. 
Gerard, London. 

18,011. Bati-sganmyeG Ciutcugs, A. J. Maxfield, Bir- 
mingbam. 

18.012. Weatuer Sreip for Doors, J. Swain, Birming- 


ham. 
18,018. Vatvep Stroprgrs for Faxpinc Borries, H. 
Winter, London. 
= ee for Corwice Poxgs, J. Rawlings, 
01 


mn. 

18,015. Tenrgemnc Fapeics, B. J. B. Mills.—(M. 
Ratignier and M., Clere-Renaud, France.) 
18,016. Macuiwe for Encravine, V. P. 


ndon, 
18,017. Sounp-REcoRDING Macuings, G. Bettini, 


F. Janvier, 


mdon, 
18,018. Daivixo Mecuantsm for Motors, J. M. Castro, 
on. 
18,019. Pwgumatic Tires, G. and G. H. Dexter, 
ndon, 
18,020. Vatves for Cycies, A. Wunderlich et Cie. 


on. 

Ta InvaLip Caarr, W. Callow, Southend- 

on-Sea. 

18,022. Paxparation for the Facr, M. Bennett, Hulme, 
Manchester. 

18,028. Veuictz Szats, R. H. Dickinson and G. J. 
Conarty, Birmingham. 

18,024. Pagumatic Trrgs, G. Barker.—(L. C. Cummings, 
United States ) 

18,025. Exoivg Vatve Movements, H. E. Newton — 
(A. R. Worthington, United States.) 

18,026. Compgnsatine Enoing, H. E. Newton.—(H. R. 
Worthington, United States.) 

18,027. Sauceran, H. M. Gould, London. 

18,028. WaTrzrPRooF GARMEST, A. E. Moore and A. 
Darch, London. 

18,029. Grates for Krrcugw Frrep.aces, H. W. Young, 
London. 

aes for Maxine Papsr, O. M. Farwell, 

ndaon, 

18,081. Hoss Supporters, R. Gorton, London. 

18,082. Sprrir VAPORISERS, . Haddan. — (The 
Aktiengesellachast vormals C. H. Stobwasser and Co., 
Germany.) 

18,038. FLaTrenrnG PxHoToGRAPHIc Prints, E. F. 
Gerstiicker, London. 

18,084. Coms-raggp Mecuanium for Merers, B. R. 
Beale and A. E. Bagnall, London. 

18,085. Roap Vgenicues, J. and J. T. Hoare, London. 

18,086. Arc Lamps, W. J. Davy, London. 

18 ro Apparatous for Cootinc Gasgs, A. F. Browne, 

ndaon. 

18,038. Coms Recypracies, G. Smith, London. 

18,039. Gavogs for Sxrtrma Cranx Pins, W. A. 
Nunnally, London. 

18,040, Sarat Cramp for Ironmna Macuiyes, W. M. 
Barnes, London. 

18,041. ADvusTABLE TramcaR Roora, F. Kennington, 


London, 
18,042. Homtisa Oot Lirenoats, J. F. Bocker, 


ndon. 

18,048. AGRICULTURAL ImPLEMENT, A. E. Tickle and 
W. J. Wood, Liverpool, 

18,044. Manoracturg of Svucar, J. Irivanek, 


London. 
18,045. Winpows, W, R. Webb, London. 
18,046. Axtzs for Carts and Carriages, J. Earlam 


ndon. 
18 047. TaxtTiLe Macatngry, 8. Z. de Ferranti, 
London. 
18,048. Furnaces for the Compustion of Foust, R. 
Thomson, London. 
18,049. Bockigs, H. Gill, London. 
18,050. Hooxs, A. Carpenter, London. 
18 gt Improved Banca Stop Absoustsr, A. E. Mackett, 
ndon. 


2Qlet August, 1908. 


=e. Rovuone and Jack Frames, J. Heywood, Man- 

chester. 

18,058. Venicie for Paint, J E. Gillon, London. 

18,054. Pottgy Buocks, W. T. Eades, Birmingham. 

18,055. Mgans for Fitine LviTers, A. J. Naughton and 
J. Kynoch, London. 

18,056. Perampucators, W. H. Dunkley, Birming- 


m. 
18,057, PootoGRaPHic Parntine, J. Wheeler, Bushey. 
18,058. Timg-TaBLe and Hors. Guips, R. Hampshire, 


18,059. Devgtorpment of PHotoorapaic Fiims, H. W. 
Searle and 8. Goodall, Live: 1. 
18,060. Borrzr Goipss, J. Hurst and E. Roberts, 


effield. 
18,061. Rim Brakes for Veiccrpepss, J. Bo:worth, 


Coventry. 
18,062. Canpine Enaines, A. Lees and Co., Limited, 
and T. Brooks, Manchester. 
18,063. Harness Sappie Taess, J. — Waleall. 
18,064. Cement for Reparrine Retorts, J. B. Williams, 
‘anchester. 
—_ Boor Prorrcrors, E. Smellic and F. Best, 


Ww. 
18,066. MawuracturE of Contain Rivas, J. G. Hall, 


gham. 
18.067. Loom Suutries for Weavine, 8. Toothill, 
Keighley. 





18,068. Wispow Sasues, L. J. Martin, Clacton-on- 
18,069, Spzzp Recutator for Motor Cars, 8. Millar, 


W. 
18,070. Macuuvg for Benzgaptne Fisu, W. C. — 
and Scottish Co-«psrative Wholesale ety, 


18,071 im al Vatyg, D. D odie, Airdri 
. M . un we 6, e, 
Lanarkshire : ; 


18,072. Boor Hezxs, QO. Summers, Manchestor. 
18,073. Hoss Raxts and Serrinkcers, W. H. Freeman, 


18,074. Stezve Lusxs, J. Falconer, Glasgow. 

18,075. Krzrs, J. Brennand, Manchester. 

18,076. Traction, R. C, Sayer, Bristol. 

18,077. Exsgcrric Trotigys, J. Lauvernia, Berlin, 


Germany. 

18,078. Compingp CoLLar Srup and Tie Cup, E. E. 
Dickens, London, 

18,079. Sarety Fosss, J. Sachs, London. 

18,080. Paiyentina Water Mains Cornropino, W. B. 


» London. 
18,081. Sarety Device for P1ttaR Boxes, J. Carpenter 
and A. Howard, London. 
18,082. Paceinas foy Srzam Turpives, A, R. Dodge, 


London. 
18,083. Buckets for Srzam Torres, H. Geisenhoner, 
18,084. Bocunes for Stgam Torsivzs, H. Geisenhoner, 
18,085. "AUTOMATIC Reeviators, A. R. Dodge, 
18,086. Automatic Goveryors, A. R. Dodge, 
18,087. Masgiwe,Frnarncopmea Compounpns, J. L. Ferrell, 
18,088. Maxine Firgproorinc Compouxns, J. L. Ferrell, 
18,089. Maxine Firgprocrine Compounps, J. L. Ferrell, 
18,090. MakING FIREPRCOFING Compounnsa, J. L. Ferrell, 
18,091. Manus FirepRoorixe Compounns, J. L.:‘Ferrell, 
18,092. Maxine Firneproorixe Compovr p3, J. L. Ferrell, 


London. 
18,093. Lawn Mowers, A. F, Cooper, London. 
18,094. TagaTMENT of PLastic MaTeRiats, R. Gibbens, 


18,095. Braczs, E. Walser.—(C. Walaer, German South 
West Africa, 

18,096. Oryect Bgargr, R. Roach and W. H. Lunn, 
London. 

18,097. Iuprovep Roap Swexpgx, A. H. B. Sharpe, 

ne. Seames of Venicizs, G. W. Day, Ryde, Isle of 


18,009. Demam Prpgs, J. Ccastick, South Ealing, 
Middlesex. 

18,100. Motor Cyciz Rust, H. Layland, Brighton. 

18,101. Screw Props J, Evans, London. 

18,102. CompinaTion Pex, H. C. Freeman.—(M. Mayer, 


Germany.) 

18,108. Lupeicatine Valves of Srgam Hamers, C. H. 
and E. J. Walthew, London. 

18,104, Are Sprives for Roap Veuicies, A. Sharp, 


18,105. Suspaxpers, G. M. Edgarton, London. 
18,106. PLate-Waseinc Macuing, P. C. M. J. Hédon, 


18,107. ApsusTaBLE Spanwer, H. A. Westmorland, 
Birmingham. 

18,108. Wearine AppaRgL, E. T. Early, London. 

18,109. NatL-rgepinc Macuings, A. J don. 

18,110. Apparatus for Hzatine Arr, P. D. G. Clark, 


18,111. MgcuanicaL Musica Isetruments, P. Wuest, 
jun., London. 

18,112. MusicaL [ysTrt ments, P. Wuest, jun., London. 

18,118. Brags for Rattway Wacons, G. J. Mattilan. 


on. 
18,114. Pamamne and Re-primine Apparatus, F. L. 
Sandt do! 


i. n. 

18,115. Door Kwops, J. A. Badley, London. 

18,116. SgaRcH-Licu1s and FiasH Sicwattue, The 
International Oxygenerator Syndicate, Limited, and 
A. Rosenberg, London. 

ae Broocugs, A. G. Herbert and D. H. Kershaw, 


18,118. Lawn-Mowrna Macupygs, A. Lake, Kingston- 
on- 68. 
7, Hor Puatss for SovpERINa Box Lins, O. Asche, 


ion. 
18.120. Exzcrric Lamps, R. W. Braham, London. 
_ Opgn Evgcrric Arc Lamps, L. C, H. Mensing, 


18,122. Torcuzs for Lire Buoys, A. F. J. Johnson, 

18,128. Trap for SxaRine Sparrows, &c., C. Wyatt, 
on. 

— Improvep Faucet or Tap, R. Maynard, 


n. 
18,125. Rattway SIGNALLING, J. P, O'Dornell and E. 
C. Irving, London. 
a oe Dust or Mop Guarps, J. M. de Zoltynsky, 
don. 


18,127. ROLLER Friction Ciutcues, A. C. F. Dann, 
London. 
18, por Spzep Gear and Criurcue;, A. C. F. Dann, 
101 


ondon. 
18,129. Necxtiz, 8. Rosenberger, London, 
18,130. Four-cycLe IstgrNaL Compustion Encrye, O. 
demann.—(#. Karting, Germany ) 
18,181. ManuractuRE of Inpoxyt, O. Imray.—{Farb- 
werke vormals Meister, Luciue and Briining, Ger- 


many.) 

18,182. Cameras, J. H. Dallmeyer, Limited, and C. L. 
Hett, London. 

18,138. CumwicaL THERMOMETER, S. C. Hirschberg, 
London. 


22nd August, 1903. 
18,184, Pumps for Liquips or Fiuip3, F. W. Brackett, 
Colch 


ester. 
18,135, Manuractursg of Founpry Coxg, D. Flirstenau, 
London. 
18,136. a Vatvas for Cytinpers, J. A. K. McGregor, 


ingham. 

18,187. Ink Pots, E. C. Fowke, Birmingham. 

18.188. InrsRwaL CompusTIon EnGings, P. Prestwich, 
Morton, Lancs. 

18, — — and Sanrrary Recepracigs, J. Kirkman, 

orley. 

18,140. Corp or Twrvz Hotpers, J. Pringle, Glasgow. 

18,141, Cycoie Sappigs, J. B. Brooks and J. Holt, Bir- 
ming 

18,142. Recgtver CRaDLss for TgLEPHONE INSTRUMENTS, 

F. Halland The Electric and Ordnance Accessories 
Company, Limited, Birmingham. 

18,148. TeLEPpHoNE Apparatus, R. F, Hall and The 
Electric and Ordnance Accessories Company, 
Limited, Birmingham. 

18,144. INTERNAL ComBosTION Enornes, R, J. and R. B. 
Worth, Stockton-on-Tees. 

18,145. Waex.is for Motor Cars, T. K. Barclay, 


Glasgow. 
18,146. Button for Crots, W. Edwards-Smith and F. 
Ww 


inlay, Renfre 
18,147. SUPERHEATING STEAM in Boers, J. H. Boylan, 


18,148. Drivina Macutngry, Y. T. Pringle and V. Bell- 
ouse, Manchester. 
18,149. Toot Bags for Motor Crcigs, W. Smith, Bir- 


mingham. 

18,150. Saat Covers for Tramcars, J. J. Gregson, 
Preston. 

— Hawnpies of Spapes and Forks, D. Yardley, 
itourbridge. 

18,152, TypEweitine Macutngs, BE. Lowther, Sy 

18,158. Borron-Hotz CutTrixc Macuings, W. . 
weather. — (The Singer Manufacturing Company, 


United States. 
18,154, Cycxists’ Comprnation Toot, 8. T. Richardson 
and R. Priee, Birmingham. 





18,155. Fring Hyprants, T. H, Rochford, Dublin. 
18,156. Ggarm for Exriosion Exoings, F. A. Reche, 


Cork. 
18,157. Firrinc up Cugzxs of Grats, W. Jones, Garth, 


18,158 Cvoun Ceanxzs, D, Macnair, Glasgow. 
18,159. Weupine of Srezy, F. Todd, Neweastle-on- 


Tyne. 
18,160. D,sa Covers, 8S. T. Richardson and R. Price, 
Bi rmingham. 
WS. Launpry Loop Cotiar, 8. Scott, Shaw Heat, 
18,162, Dust-paws, C. R. Dickens, Lower Ward, Wind- 


sor le. 
18,163, Frre-LicuTers, W. Bowett, Manchester. 
18,164. WATERPROOF GARMEN I. Frankenburg, 
Limitoi, and I. Frankenburg, Manchester. 
18,165. Macuine for Paintiye Crots, E. C. Deakin, 


c or. 
18,1€6. IncaNpEscENT Gs LicuTinG, J. 4. EB. H. Boullier, 


London. 
18,167. Savery Fuss, J. Sachs, London. 
18,168, Microscorss, W. J. Males and F. W. W. Baker, 


don. 
a ae Ons, &¢,, int» Eprstz Propvucis, 
7 Rattway Sicwaiive, F. B. de Chavannes, 


ondon, 

18,171, Apparatus for FLusnine Urinats, W. H. Wit, 
ham, London. 

18,172. Stream GeneRaToR Furnaces, J. Maiden and 
T. Lowe, London. 

18,178. Boor and SHoz Macutngry, F. H. and H. 8. 
Pachin, London. 

18,174. Maxine of Hottow-Bakep G ops, C. Forke, 
London. 

Ss Se Framzs, E. Rothwell and L. Milton, 


on. 
18,176. Vatves, E. Lindemann, London. 

18,177. Exzcrric Anc Lamps, W. W. Smith, London, 
18,178. StRmsegy Mosicat Instruments, H. F.T. Mil. 


, London. 
bay an Kzzpinc Room Doors Orgs, C. Groombridge, 


mn. 

18,180. Livoryrg Macuings, W. P. Thompson.—{/, 2, 
Rogers, United States.) 

18,181. Dergrminine the Lenotu of Waves, A. Franke, 
Liverpool 

18,182. Conrrotiine Various Mecuanisas, P. A. J. E. 
Japy, Liverpool. 

18,188. MoTive- Power Encings, W. 8. Simpson, 


18,184. Srzam Gewerators and Recu.ators, E. W. 
Smith, London. 

18,185. ELECTRICALLY-CONTROLLED JNDICATOR, Siamerg 
Brothers and Co,, Limited, and G. 8. Grimston, 


London. 

18,186. TgLPHers, Siemens Brothers and Co., Limited, 
and A. 8. Clift, London. 

18,187. Speixc, T. and 8. Bradshaw and M. Sutton, 


London. 
— Croguet Batisand Ma.iets,A. E, L. Slazenger, 
01 


mn. 

18,189. [~rgnwat Compustion Morors, F. W. Lanches- 
ter, London. 

18,190. Enoisxs for Drivine Fexp Powps, J. P: Hall, 


iia. Haxsow Cab Drop Wixpows, W. Dickson, 
18,192. Turgsapina Warp Taresps, &¢., A. Stone, 
— Srgeeuisisac Water, R. F. Wood - Smith, 


on. 
18,194. Cash Horpzr, B. Landau, London. 
18,195. Suction Drepsers, J., K, and H. Smit, 


on. 
——. Mazaws for Taanvine Pianta, E, G. Robinson 


18,197. E.ucrric Apparatus for Motor Cars, A. T. 
Dawson, London. 


24h Auguat, 1908. 
—_—, VaRIABLE Gzarine, F. Mitchell and H. Marlies, 


on, 
18,199. Lappers, H. Wright, Birmingham. 
18,200. Manote Bowrs of Bixgacutna and other 
Macuimery, &c., 0.8. [,. Davies and J. Booth, Man- 


chester. 

18,201. Locks for Rartway Carriaczs, G. H. Haddon 
and D. A. , Northampton. 

18,202. Movtpine Macuinegs, R. Middleton, Leeds. 

18,203. Venictz Brages, W. T. Allen, Birmingham, 

18,204. Topacco Pipss, J. Whitby, Liv IL. 

18,205. OoTpook Sats, G. and J. . Briggs, 


— Sanitary Pipgs, J. L. Coulthurst, Hudders- 
— Devices for Looms, G. P. Holden and J, W, 
jury, Manchester. 

18,208. Protector for Cugst3, W. Tatton, Leek, Staffs, 

18,209. Non-capsizaBLE and SELF-RIGHTING Boat, 
H. J. Hedderwick, Glasgow. 

18,210. WateR Waste PRkEvENTERS, R. 
Arbroath. 


18,211. CorsTrucrioy of FURNACE Ancugs, G. Watson, 


Moodie, 


18,212. Corsgt, E. Schenkel, Baden, Germany. 
18,213. Ovens for Orgs, W. Kauffman, Barmen, 


rmany. 
18,214. Santrary Seat, D. H. Carter and W, Vickers, 
Bonnyrigg, Midlothian. 
18,215. Motor Game, F. E. Eaton, Dublin. 
18,216. Friction CLutcu, the Ryknield Engine Com. 
pany, Limited, and E. C. Baguley, Burton-on- 


Trent. 
18,217. Steere Brackat, the Ryknield Engine Com- 
pany, Limited, and E. C. Baguley, Burton-on- 


en 
18,218. Mgcuanism of Wartcuss, B. Bonniksen, 


ven : 
18,219, Ark Compressors, H. B, Watson and T. C, 
letop, Liverpool. 

18,220, Meta, Tones, F. J. T. Haskew and A. R. 
Walton, London, 

18,221. Recorpine Spzep of Moror Cars, H. Hartley 
and V. Canova, London. 

18,222. Top, J. Baum, Chicago. 

8,223. Rouugrs for Spinnine Corton, E. T. Dalgliesh, 


meg eke 
18,224. Toots for Maxine TasB.orps, D. Smith, Wolver- 
hampto: 


pton. 

18,225, Overngap Rattways, J. Jordan and T. F. 
Furber, Oldham. 

18,226. Arr-TIGHT Boxes, W. H. and B. H. Jones, 
Wolverhampton. 

18,227. Vatvge and Cock, F.T. Murdoch, Belfast. 

18,228. Brusa Rest, G. L. and G. Parsons, jun., 
Nottingham. 

18,229, Lapres’ Hat Pius, 8. J. Nicklin, Birmingham. 

18,230. Device for CLimpine, A. K. Rauer, Glasgow. 

18,231. Grams Nozzur, J. R.C. Hawkes, London. 

18, me Ocrwarp Oprextne Casgment, W. Shrivell, 

on. 

18,238. Lear Turwers, H. H. Hill, London, 

18,234. Fuse Biocks, J. Sachs, London, 

18,235. Cootixe M1Lk, R. M. Waterhouse, London, 

18,286. Wagets for Veutcies, A. H. A. Eganand J. M, 
Chapman, London. 

18,287. Ion1TER Mecuanism, C. Regenbogen, London, 
—(Bdwin Ruud, United States). 

18,238. CARBURETTERS and Burners, W. P. Warren, 


on. 

18,289. Srgam GaweRaTor Furnaces, A. M. Rankin 
and W. H. Longsdorf, London. 

“ve Recorpine Dstivery of Goons, W. A. Neave, 


on. 
18,241. Savina Gas Stovas, O. D. Klarhofer, London. 
18,242, Swimmine Giovers, C. G. Ammon, London. 
18,248. Sipz Daums, J. Lewis, London. 
18,244. Dress Protectors or Ssigips, C. Campione, 


on. 

18,245. Maxine a PaarmaceoticaL Compounn, H. E. 
Newton.—(The Farbenfabriken vormals F. Bayer and 
00., Germany.) 
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18,246. Maxine Pyrimipine Derivatives, H. E. New- 
ton. —- Farbenfabriken vormals F, Bayer and Co., 
Germ 

18, ee Soap, G. Giraudet and A. Neuberger, 

ni 

18,248. Expansiste Pouuuey, J. and H. L. Chapman, 
London. 

18,249. Moutprne Piastic Onsacts, G. Sutton.—(F. J. 
Lecomte, Mexico.) 

18,250. Tuermat Cur-ours, E. A. Carolan.—(Th« 
General Blectric Company, United States.) 

18,251. Processes of Iwsutatisc Coms, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

18,252. Apparatus for Rsauiatina Speap, E. A. 
Carolan.—(The General Blectvic Company, United 


Conrrotiuine Apparatus, E. A. 
” Geawal Blectvie Company, United 


1a 254. SaapE Hover for Incanpgscest Lamps, 
=* Caro! geen General Electric Company, Deited 

tates. 

18,255. Mgruop of Sgatinc Magra into Guass, E. 
> Carolan. ; —(The General Electric Company, United 

tates. 

18,256. ConTrotigrs for Circuit Breakers, E. 
= eae General Electric cman, we United 
States 

18,257. Swrrcngs, E. A. Carolan.—(The General Blectric 
Company, United States.) 

18,258. Drawpiats Ovens, F. C. Ihlee, London. 

18,259. Mecuanismof PrintIne Macunes, F. Schmidt, 
London. 

18,260. SonstirvTe for Tarors’ Cua, W. Pollack, 
nae 

261. Printine Press, P. R. J. Willis.—(F. W. Pohl, 
SDnited States.) 
Srrinc aang G. P. Buchanan, King- 


18,263. Enorne, = F. Steele, R. H. Seton, and G. M. 
Hallenbeck, n-on- 

18, oy ba se Murers, G. Eogelfried, London. 

18, ANICAL CasHiERs, B. J. B. Mills.—(C. 
ire United States. — 

18,266. Maxine Batts, A. J. Boult.—(@. C. Worthington, 
Tnited States.) 

18,267. Jacks for Som Maontvgs, A. Bates and The 
British United Shoe Machinery Company, Limited, 


London. 
18,268. Daivixa Powsr for Bicycies, E. Whitaker, 
London. 
18,269. CHocoLaTE-cooLine Devicgs, E. P. F. Magniez, 
London. 
18,270. Comes, H. A. Austin, London. 
18,271. A Castor for Foryirurs, J. 


London. 
18,272. 
Londo: 


on. 

18,278. ArTiriciaL Horizons, J. M, Stratton, London. 

18,274. ENABLING a CHILD to Ripg an ADULT's CycLE, 
E. J. Smith, te. 

18,275. Opgratine Explosion Encrvegs, K. E. Schreber, 


London. 
—— Marivg Sounpinc Apparatus, R. E. Thomas, 
18,277. Locxrse Device for Cycizs, B. Péducasse, 
Liverpool. 
> Door Locks, G. B. Ellis.—(7. H. Longshaw, 
‘ew South Wales.) 


18,279. MAKING a New Cuemicat Bopy, G. B. Ellis.— 
(Chemische Fabrik von Heyden Aktiengesellschaft, Ger- 


Dupont, sen., 
PRINTING Warps on Drums, F. Schmidt, 


many.) 

18,280. Lwpricatine the Amount of Margriat in Recep- 
TACLEs, A. C. Hovey, London. 

18,281. Cranes for Gas Puririers, A. C. Hovey, 


naon. 
18, re nae Brakes for Warp Drums, F. Schmidt, 


18, 283, , Sutpnonic Acip, O. Imray.— 
(Farbwerke vorm. Meister, Lucius, and Briining, Ger- 
many.) 

18,284. Rerractory ARTicLEs of Manuracturg, 8. L. 
Merstrom, London. 

18,285. Mountines for Spgakine Toses, E. W. Sprott, 


mdon. 
1 Hoitow GiasswaRg, J. I. and C. V. Arbogast, 


mdaon. 
SS Covers for Ocrpoor Sgats, C. J. Vaughan, 
ndon. 
18,288. HorsgsHogs, G. E. Watson, London. 
13,289. TasiEs, G. E. Russell, London. 
18,290. Manuracrurine Ceramic Ties, J. Dansette, 
London. 
18,291. Gymwastic Apparatus, R. Fielder, London. 
18,292. Devicg for Conpensinc Fcmzs, R. McKnight, 
London. 
18,293. Cycizs, W. de Morgan, London. 
18,294. Gas Enorygs, F. E. Hall, London. 
18,295. NON-REFILLABLE Borttigs, C. D. Chase and E. 
P. Dobe, London. 
18,296. ADDING MACHINEs, nad Hiidrich, F. Lamertz, 
and M, kmann, Londo 
18,297. Inpgex Frugs, A. M. R. Heydemann, London. 
18, 7298, oan Harts from Carrs, A. Walkinshaw, 


18, = Praoustisc Drums for Warps, F. Schmidt, 
Lon 
18, 900, Rewovrxa Patnt from Surracss, A. A. Eberson, 


ir Esarve Piston, E. F. F. Roberts, Washington, 
J.8.A. 


25th August, 1903. 
18,302. Locxina CarRiacE Doors, R. J. Spencer, 
18,908" Caogomr Mauer, P. B. St. J. Mildmay, 
18,304. OW arEn-WHEEi for GmweRatina Power, A. 


Phillips, Liverpool. 
18,305. ComBinED CoLp Sawine Macuiygs, J. Hill, 


rby. 
18, “ane, oo for Woxprve Pitz Yarn, E. Holling- 


wol Crompton and Knowles Loom Works, 
United States.) 
18,807. Lirtinc Carriage Winpows, R. Hornby, 
Bishopwearmouth, Sunderland. 
18,308. OpgRaTine, Mgcuanism of Looms, E. Holling- 
worth.{The Crompton and Knowles Loom Works, 
18.900, Coe Wy. W.G. Webb, J. Hall, d J. H. 
KS, e and J. H. F. A, 
Chandler, London. 
18,310. Fixisc Sprit Cotrer Piys, A. M. Hart, 
London. 
18,811. Biscurt-curtina Macuting, J. Vicars, sen., T. 
Vicars, and J. Vicars, jun., Liv: 1. 
18,312. CARTRIDGES for SPORTING Guns, F. Garrett, 
irmingham. 
18,313. IncrEasIne the ‘Erricrency of Hzatinc Tupss, 
J. W. ly, Stone, Staffs. 
18,314. A Corpigss Winpow SasH, J. W. Price, 


18,315. Improvep Winpow Fastener, J. C. Brister, 
Mane ester. 
18,316... Sirpg for Acruatrye Distant Levers, G. 
rts, Twyford, near Winchester. 
18, a _APranaros for StewaLLine Picxons, A. Prox, 


19,818 Evgctric INCANDESCENT Lamp, G. Wallace, 
18,319, 


rig! 
18,320. Temeninax ComsusTion Enouygs, P. Prestwich, 
Monton, Lancs. 
18,321. Hawnpie-BaRs for Cycizs, O. Pihifeldt, 
Birsin gham, 
18,322. ri ene ll Suart Tip, W. Pee London. 


18, — Maxryc Batrsry G: T. J. Coster and Smith 
tern! Comuseg, Gieanowr. 
18,04 curses, H. O. Worrall and Co., Limited, and 


Worrall, Birmin 
18,325. Improvep FouR-AcTion Levet, R. Ostino, 
Manchester. ' 


~ gamed Batrgry Jars, A. F. Lloyd, 





ag Tae “Breataer Gavuntiar,” T. Stacey, 
ni 


don. 

18,327. MessacE-Recrivine Device, H. H. Farrell and 
E. Sumner, Liverpool. 

18,828. Wixrp Motor Mitts for Pumprne, W. Parnell, 


ndon. 
18,329. bastions Suaris, W. F. Bottomley and C. 
Middleton, London. 
8,330. Drop F » T. Smith, Bir- 
mip ham. 


rs 

18 831, Fritts for Lapras’ Murvs, H. M. Knight, 
London. 

18.882. Trrgs and Rims of Broycigs, C. A. Kleiser, 
Reading. 

18,383. Paper or Boarp Spoors, H. Neupert, London. 

18,334. Treatine Mik, H. Hunt, 8. Aston, M. Rose, 
and J. G. Howard, London. 

18,885. Brooks for CarupREN’s Toys, W. A. Koppor- 
mann, London. 

Pe be rg Interrvptine Davice, T. J. Murphy, 





London. 

18,837. Crosurg for Recepracies, P. M. Justice.— 
~~ 5 States Fibre Stopper Company, United 

ates 

18,838. Srsam Generators, P. M. Justice.—(The 
Missouri Locovolo Company, United States.) 

18,889. Manuracturge of PiaTe Gass, Konosalla, 
Mielisch and Co,, Dresden, Germany. 

18, a Favorr for TaPPina Casks, ~~, Aa: Pennells, 


18,341. CIGARETTES, J. M. Forster, London. 
18,842. Hawpie-Bars of Bicycigs, M. Thierfelder, 


London. 
18,843. Exgcrric Vapour Lamps, E. A. Carolan.—(Th« 
‘eneral 


Blectrie Company, United 

18 844. Execrric Lamps, E. A. Carolan.—(The General 
Electric ge United States.) 

18,345. AnmmaL Traps, S. 8S. Bromhead.—{ William 
Borlase, New. Zealand.) 

18,346. Grinpinc Macuings, J. B. Michael and T. P. 

Roberts, London. 
18,347. Pavine Biocks, EB. Alcott, London. 
18,848. Boot and SHoz SEwine MACHINES, F. Doucet, 


ndon. 
18,349. Recorps in TaLKInc Macurnzs, C. H. Krieger, 
London. 
18,350. CLosures for Borries, C. B. Overbough, 
London. 
18,351. Ripmye and Drivine Brivigs, H. M. Maxwell, 
Londo: 


2. 
18,352. Boots and Saozs, H. H. Lake.—(John Callahan, 
United States.) 
18,358. Curtinc Taistizs, H. W. Jones, London. 
18,354, Exgcrro-Maonetic Rai Braxgs, C. A. Wilde, 
London. 
18,355. Rercectors, H. H. Lake.—(Maurice Sauvalle, 


France.) 

18,3856. og Srrut for Gor Baas, D. T. Jack- 
son, London. 

18,357. Cricket and the like Bacs, D. T. Jackson, 
London. 


18,358. Saoors for Postat Pacxacms, A. J. Boult. 
—(The Cutler Manufacturing Company, United 


). 
18,359. Ssoors for Postat Packxacss, J. G. Cutler, 
London. 


18,360. Packinc Mareriat, E. G. Miner, 
18,361. Incanpgscant Gas or like pea H. Hill, 


London. 
18, a Rariway Ralts and Fisu-piares, 8S. E. McLean, 
naon. 
363. PResERVING PicTorRIAL PostcarDs, E. L. White, 


18. 
London. 

18,364. RatLway SIGNALLING Apparatus, F. L. Dodg- 
son, London. 

18,365. Exastic AtR-PREssuRE Batis, J. 8S. Fairfax. 
HS. A. Tidey, Switzerland.) 

18,366. Cugss Recorpgr, L. KR Babu, London. 

18,367. Sprep Gears, F. C. Haste, London. 

18,368. Licurers for Pirzs and Cicars, R. Blessin, 
London. 

18 369. AuTomaTicaL Reckoner, C. G. Dalboni, 
London. 

18,370. Repropuction of Picrurgs, A. G. Bloxam, 
—(Neue Photographische Gesellschaft Actiengesell- 
schaft, Germany.) 

18,371. Orgninc and Cosine Garans, H. Shoosmith, 
London. 

18,372. Beatrsc Lear Metat, J. Heinrich and H. 

‘h, London. 

18,373. Fan.ticut Gear, F. W. Adams, London. 

18,374. Sprinc Lrp Boxes, F. Giles, London. 

18,375. Saris and Spars for Vessgeis, H. L. Bickerton, 


on. 

18,376. Brock for Eugcrric Conpuctors, W. P. 
Thompsun.—(0. and H. Keller, Germany.) 

18,377. Hopper Barogs, F. W. Hoceth-5: Smit and 
Zoon, Holland. 

18,878. ‘APPARATUS for Usgin Massace, J, van T. Daniels, 


London. 

18,379. Packet CLosurgs, H. A. Taylor, London. 

26th August, 1908. 

18,380. AtTERING the CrrcuMFERENCE of BRACELETs, 
E. Drews, Baden, Germany. 

18,381. agai Systems, H. H. Tunis, Kingston- 
on-' 

18,882. V. OmRABED Speep Apparatus, F. G. Seeley and 


‘a Tolch, London. 
18,383. TROLLEY Potueys for Ececrric Tramcars, W. 


es e 
18,384, Drivinc Gear for Motor VeLocipmpes, T. A. 
Crabtree, Sheffield. 


orth, 
18 "387. Macutvyegs for Curtinc Pas, Tl Peel, Bunkers 
Hill, Lincoln. 
18,888, Opgnina the Forxs of Bicycte Frames, W. 
18,389. Horse CLoruine, D. W. Orr and W. Baldwin, 
ae ae 
18,390. Insu.ators, A. E. Mitton, R. White- 
. E. Pownall and 


ELEcTRIC 
house, and E. Blakemore, B 

18, 3 RoaD-ScRAPING MacuInEs, 

18,392. ArracuMENnT to Latae Sipe Rests, W. M. 





impsen, gS. 
18,398. ELEcTricaL InpicaTineG Instruments, T. A. B. 
Carver, Kelvinside, Glasgow. 
18,394, Apparatus for Disinrectine Szwsrs, H. Court, 


m. 
18,395. SecuRING RaILway CaRB1aGE Doors, P, Bergna, 
junderland. 


5 
18,396. PappLz WHEELS, L. Vojacek, Glasgow. 
18, 1397, BRAKE —_ le for RoaD VEHICLEs, 
RA. ene 
UTOMATIC 
London. 
18,899. Unpgrrrames of Motor Cars, The Hozier 
Engineering Company, Limited, and A. Govan, 
lasgow. 
18,400. Brace Curr, H. Franzen, London. 
18,401, Decorative Tor Ficures, R. + ge ag London, 
18,402. — for Lirtmsc Weicuts, Parsley, 
ps 
18,403. Automatic Fire Inpicators, W. Glenister, 
London. 


18,404. Tosacco Pipgs, W. Clarke, London. 
—— Roap VEHICLEs, W. R. Pether and M. Cornwall, 


18,406. Fans, R. Steck and O. G, A. Littmann, 
J. Douglas, London. 


LECTRIC SicwaLiine, H. Hawthorn, 


18,407. Friction CLUTCHES, 
18,408. Lappgrs, A. Bentley, “Salford. 

8,409. LappErs, W. Pett, xeter. 
18.410 . Brake for RatLway VeHicies, B. Jackson, 


London. 
— Steps of Evzcrric Tramcars, J. F. Mason, 
ion. 
18,412, Potisnine AsHLAR Surraces, 8. Rangeley, 
London. 
18,413. PortaBLe Roors, W. Morris, 


18,414, ARMOUR-PIERCING ProsecTILEs, J. R. Hoyle 
and A, Anderson, London. 





a Casinet Stop-action Sprinos, A. E. Walker, 

18, — IweoLateD Ferrutes, H. BE. Kern, Kingston- 
on- 

18,417, C. W. Potter, Walsall, 

18,418. Water Gavogs, W. "Potter, Walsal 

18,419. NON-REFILLABLE Bo1T.gs, F. A, Middleton and 


. e, 


ion. 

bas nt Spgep Inpicators for Moror Cars, R. M. Ruck, 
ndon, 

18,421. Tings for WaeEetep Veunicies, L. G. Nilson, 


ni 
on, 422. EMBROIDERY, - Schubert, London. 
423. Manure, P. A. Morris, A. E. Jenner, and 

1 Takeley Brothers and Co., Limited, London. 
18,424. STEP-BY-STEP RoLLine MILLs, M. Mannesmann, 


on, 

18,425. Removine Strains from Liven, J. Stevenson, 
London. 

18,426. Water Heatine Apparatus, R. Stubbs, 


London. 
18,427. NON-REFILLABLE Borries, A. Oullié and I. 
Lambert, London, 
18,428. APPLYING PRESERVATIVES to Foon Srurra, A. J. 
Boult.—(K. Riicker and D, J. Pickie, Holland), 
18.429. Cooxinc Ovens and Apparatus, T. J. Welsh, 
London. 
18,480. Meruop of Parntine Corves, V. A. Brusselet, 
London. 
18,481. Freeproor Sarss, V. Corell, London. 
18,482. Fastenine CoLtars and Necxtisgs, O. Staven- 
m, London. 
18,4383. RupagrR Hegts for Boots and Suozs, J. 
Lucking.—(@ustav Pabst, Germany. 
18,434. Tramcars, J, E. Waller, London. 
18,485. Agratine Liquips or CHarcina wits Gas, 
Soda Stream, Limited, and W. Hucks, ~~ London. 
18.486, — UNiversaL Jomts, H. Wi Hiams, 


18,437. ‘ee Macurngs, W. M. Barnes, London. 
18,488. Resttrent Trres, J. Elliott and G. W. Marple, 
London. 
87th August, 1908, 
18,489. Cure or Fastener for Leatugr Bets, A. E. 
‘y, Redditch. 
18,440 Inpicator, T. Kosugi, London. 
18,441. Pranimeter, T. Kosugi, London. 
18,442. Winpinoc Drums, T. Kilner, Coventry. 
18,443. Pagparinc BaRiegy for Brewine, W. Ramsden, 


London. 
18,444. Tregs for Boots and SxHoxs, J. Greenwood, 
alifax 


18,445. Ciurcurs, E. &Schery, Manchester. 
18,446, Automatic Macuings, H. C. 


Glasgow. 
18,447. ang of Wuezis for Bicycizs, J. T. Sutcliffe, 


Campbell, 


m, c8. 

18,448, Macuine for Fittrnec Hottow Marat, W. J. 
Myat t, Birmingham. 

18,449. Tors of VenTiLaTING SuHarts, J. Sutcliffe, 
Burnley. 

18.450. Brock Printine, F. M. Mole, London. 

18,451. Movu.pune Loaves, W. H. Rippin and T. Yates, 
Birmingham. 

— Szcunine CarriacE Doors, T. H. Wadsworth, 


Hi 
18,458. Dywamo Exzectric Macuiyes, C. Macku, Man- 
18,454. Unrrive Maras, J. D. Princeand H. 8. Rodgers, 


Glasgow. 
18,455. Looms for Wsavine, D. Manchester. 
18,456. AutomaTIC HosigRy — J. Bennett and 
en, Eastwood, N 
18, 457. Fuvse a Sie CoLp dow ; J. Hill, Derby. 
18,458. Ferp Taaverse to Sawine Macuuvgs, J. Hill, 


by. 
18,459. InrgnwaL CompustTion Enaing, A. Ashworth, 
Manchester. 
18,460. AppLiance for Houpinc Currs, A. Somerville, 
‘ow. 
18,461. Courtine Cycizs, I. Davis and_E. Manby, 


Lon on. 
18,462. Scares, L. J. H. Grey.{F. W. Grey, United 


tates. 
18,463.  eceeniacaaie Size, M. Kemp-Welch, Wey- 


18.464. ww Omsaneameee Macutngs, A. Harvey and 
J. Whitby, London. 
18,465. Fastgnine Lips, R. Tolladay and N. 8. Howson, 


mdon 

18,466. Fasrmemses for Cuarrs, R. Tolladay and N. 8. 
Howson, ndon. 

18,467. a WeicHine Macutygs for Coat, B. 
Nor nm, Lon 

18,468, Tip Booxer, The Cleveland Bridge and Engi- 
neering Company, Limited, and F. W. Davis, 
London. 

18,469. Powgr Traansmitrsr, G. F. Sturgess, Leicester, 

18,470. ADJUSTABLE SHOEm-sPILE-RasP, J. Knops, 
Germany. 

en Epogs of Cottars, A. H. H. Mahn, 

18,472, Aw APPLIANCE to a Regi, L. E. Mellor, North 
Devon. 

18,473. SicnaLLina Apparatus for Rattways, W. F. 
Hendry, London. 

18,474. Tag Fiscat Puzzzs, A. Alshoff, London. 

18, 475. AuToMATIC DELivery of Goons, B.V. Lindgren, 
London. 

18,476. Guy say H. Holmes, London. 

18,477. Treaps for Starrcases, W. D. Bishop, Otter- 


shaw jurrey. 
18,478, BLow-TESTING Macatings, A. J. Boult.—(H. &. 


Props, J. Brown and J, I. 


18, 482. Gas Recu.ators, G. 8. Bennett, London. 
18,488 Hoss Covrptines, W. R. 
8,484, Cammmun Gowan Pie 


mndon. 
—_—- yom Barrerizs, H. Wade.—(H. Rodman, 


18,486, wens ramps or Rusts, E. Bagnall, London. 
18,487. Lavina RaiLways in Coat Muvzs, W. Akers, 


18,488. TransrER Printina, C. Collins, London. 

18, 489. Ciaar Cuter, J. F. Walker, London. 

18, 490. Crocks, A. de Vilbiss, jun. London. 

18,491. Brakes, C, A. Allison.—(4. B. Levy, United 


— MBINED Gas and Srgam Moror, J. Garnier, 


on. 
18,498. Brake Apparatus, H. C. Heide.—{The New 
York Air Brake Company, United States.) 
— Stzam Encine ees, 8. L. Goldman.— 
W. B. Wright, United 
18,496. Kwutves of GnassMowmwa Macuiyags,D. Roberts, 
18,496. _WIRE-DRAWING MACHINES, E. Page.—(The 
wy Machine Company, Dhited States. 
18,497. WIRE-DRAWING cuings, 8. E. 7  alahaaiea 
ry Machine Company, United Si 
18,498, MusicaL APPARATUS, 8. E. Page. (The folian 


Company, United States. 

18,499. Musica, Apparatus, 8. E. Page.—(The Holian 
Company, United States.) 

Prayers for Musicat InstRumENTs, 8. E. Page, 

_—— States.) 

8. E. Page.—(E. Strauch, 


Amos, London. 
and TRAPS, J. M. Peters, 


ni ) 
18,502. Locks and the Brys, J. G. Horsey, London. 
18,503, BALL- PROJECTING Devics, A. Weintraud, 


eng Earte Ciosets, G. H. Miller, London. 
7 Maworacturmna HicH-PRESSURE Gas, J. Moss, 


5, 7 ae acs ed SicNaLtine Apparatus, J. Reid, 

on. 

18,507. Couriers for RarLway Ventcoizs I, A. Timmis, 
London. 





ap oe ee Grgneme | Piuas for GAsoLENe £Narves, H, (, 

0. r, Lond 

18,509. Toys, R ". Paterson, London, 

18,510, Motive Powsr Enorvgs, O. B. Nestius and F 
No , London. a 

18,511. WATERING Trovans, A. H. Leal, London, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


728. S74, Art or HARDENING TREADS OF Cast Srexy, 
R Waegis, 7. Mitchell, Chester, Pa.—Filed June 
20th, 1902. 

Claim.—(1) The improvement in the art of hardening 
the tread of a cast steel car wheel, which consists in 
rotating said wheel, while hot, maintaining the tread 
of said ‘wheel during s such rotation at ee of an 

ler pressure 
within said a ay a ceries of jets of air, M9) The 


728.270) 














improvement in the art of hardening the tread of a 
cast steel car wheel, which consists in rotating said 
wheel with its tread in contact with a mass or cushion 
of air under pressure, and contained within an 
annular hood or boxing, said mass or cushion of air 
being supplied by discharging air within said hood or 
boxing, in jets, A a multiplicity of points, said jets 
being directed aguinst the tread of the wheel. 


728,377. Pirg Stove ror Heatine THE Biast ror 
Biast F FuRNACES, oe P. Davis, Ilkeston, Bngland.— 
Filed November 7th, 1 

Claim.—(1) A pipe stove for heating the blast for 
blast fone, ecg Ba ge se — Oy eee 

D} thro whic e passes, pipes 

Spending in the stove from blast boxes or chambers 

at the top of the same, substantially as set forth, 


SS 


SSS 


SS 


ES 





N 
SS 


(2) A pipe stove for heating the blast for blast furnaces, 
provided with U-shaped iron or steel pipes through 
which the blast passes, said pipes depending in the 
stove dom blast boxes or chambers at the top of the 
same, which boxes or chambers are provided with 
covers, and so arranged that the joints of the pipes in 
the boxes or chambers are e outside the stove, 
substantially as set forth. 


728, a Siac Furnace, 0. 8 Garretson, Buffalo, 
—Filed March 18th, 1902. 

Chale ar The combination of a rotary slag wheel 
or drum provided in its Fos a face with moulds 
or pockets for receiving molten slag, said wheel or 
drum consisting of a hollow hub, hollow spokes 
radiating from said hub, and a rim composed of hollow 
separable sections detachably peor oe and 
to said spokes, and means for ling agent 
to flow through said hollow hub, ae, and rim 


tion of a slag 
throagh the, ne rotary ag whe 
moulds or ots W 
ps oa pein movement of the wheel to Cap ae 
hncrary 5 slag, a for foe dpe bp eer A 
tt above 

said wheel, and a segmental shield which earounde - 
ey of said wheel and prevents the congealed slag 
from from said moulds or pr trae ai | 
the —_ pass the end of the shield, su tially as 
set 
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THE INSPECTION OF MATERIALS. 
No. I, 


Ir is this problem—standardisation—that is of such ab- 
sorbing interest to manufacturers just now. The mainten- 
ance of standards, together with reduction of costs so as to 
side competition, seems well-nigh impossible. As 
ent conditionscontinue it cannot be done. In 
this phrase, “ if present conditions continue,” is to be found 
the kernel of the matter. It has been determined that 

s things aré inspection is a necessity, and it is also seen 
that under a different system it is not of such paramount 
importance. Standards have been, and are, well kept up 
in spite of the absence of anything like systematic inspec- 
tion by the buyer, and this even when prices have been 
cut to what looks like a ridiculous extent. But however 
much the English manufacturer may sigh for the exist- 

nce of such a state of affairs in his own country, it is 
hardly likely that 1t will come to pass. Our commercial 
life is {ull of old cobwebs and dark corners that are sacred. 
It has been a growth of the ages; its traditions and rules 
have been handed down from old time, and whilst 
vigorous and strong in its age, yet like an old oak tree 
which flourishes so long as its roots are not tampered 
with, these observances and customs have become largely 
the foundation of the fabric, and rude interference with 

them might well be fatal. It is here where the great 
difference lies between ours and a younger country. In 
the latter it was possible to start afresh with all the 
experience and knowledge known to man, but with 
absolutely no prejudices and vested interests to contend 

with, and it is only natural that the growth should be 
greater and general conditions healthier. To attempt to 
recoustruct our commercial life, and place it in those 
lines which experience would dictate and common-sense 
point out as being the most conducive to economy and 

successful working, would require such an outlay and 
involve the ruin of so many thousands now gaining their 
bread in our industries, that it might well also prove the 
iuin of the entire country. For good or for ill certain 
conditions are with us, and our work must be to make 
the best of them in every way. 

But whilst we are thus fettered to a very large extent, 
there is no need why we should keep increasing the 
burden. The incubus is already great enough. Let us 
rather try to restore order to chaos ; and this should not 
prove a supremely difficult task. It has already been 
indicated where very largely the fault lies. So long as 
the authority to be pleased is a variable and unknown 
quantity, so long is it impossible to devise any satisfac- 
tory way of always satisfying it. The remedy is obvious. 
Can it be applied ? 

Bearing in mind that very seldom are any two jobs 
alike in this country, it is evident that no one set of con- 
ditions will always be equally applicable. So long also 
as many thousand designers divide the work amongst 
themselves, so long will there be so many thousand 
variations in plans. That state of affairs is never very 
likely to change. But the mere fact that plans vary will 
never succeed in crippling our trade. It is the uncertainty 
as to conditions of work that is so trying. The mere fact 
that A requires a joint to be rivetted, whilst B requires it 
to be welded, is not of real moment; the one way may be 
cheaper than the other, so far as labour costs are con- 
cerned, though even that will vary with the work very 
considerably. 
wants the joint riveting hydraulically, X insists on it 
being done pneumatically, Y is better pleased by steam 
riveting, whilst Z admires hand riveting beyond all 
others. At the same time, should they all agree as to the 
desirability, say, of its being riveted hydraulically, A will 
stipulate that the rivets must be whité hot at the point 
only, X requires them white hot the length of the shank, 
Y desires that they be white hot throughout, whilst Z 
will be quite happy with a red heat. Before the rivet 
can be put into its hole, A would like the plate punched, 
X would like it drilled from the solid, Y would have it 
punched and rimered, whilst Z will have the two plates 
fastened together and drilled right through both in that 
position. But before the plates can be holed even, A 
says they must pass a test of 28 tons to 82 tons tensile, 
X goes for 27 tons to 31 tons, Y says 26 tons to 30 tons, 
and Z does not mention it. To crown matters, A must 
see the metal bent through 160 deg., X through 165 deg., 
Y through 170 deg., and Z through 180 deg. But before 
A is really satisfied analysis must show ‘02 per cent. 
carbon, X will see ‘025, Y will have ‘03, and Z likes 
‘04 the best. If, now, they stop and declare themselves 
saticfied, the manufacturer may thank his lucky stars, 
for nothing has yet been said as to the amount of 
permissible phosphorus; nor as to whether the extension 
shall be 20 per cent. in 8in., or 25 per cent. in 10in.; or 
the contraction of area 85 per cent., 40 per cent., or 
45 per cent.; or whether the test pieces shall be in. or 
210. square, or round ; or whether ten, twenty, or thirty 
test pieces shall be taken from every 5-ton, 7-ton, or 10-ton 
lot, or test pieces cut from every plate or bar; whilst the 
important question of whether Siemens-Martin open- 
hearth, or Siemens- Martin open-hearth acid, or basic, or 
Bessemer steel shall be used, has not been thought about; 
and bending, flattening, spreading and jumping tests for 
the rivets have been quite forgotten, whilst the fact that 
they are none of them competent engineers is proved by 
the omission of stipulations regarding those essentials 
touching removal of scale, oiling whilst hot, marking out 
and templeting, proportions o snaps, drifting, permissible 
pressures, and power to discharge anyone obnoxious to 
the inspectors from the work. No self - respectin 
engineer would dream of having two plates joine 
together by rivets, unless he first pieced together his own 
particular peculiar combination from the foregoing ; and 
if only he can discover some further condition and 
embody it with the others, he has great reason to be 
proud of his own perspicacity. This is where the 
mischief is done. Consider the conditions that can be 


meet out 
afact, if pres 





* No. I. appeared September 4th, 1903, 


What is of moment though is that A|& 





piled upon each other for a moderately difficult piece of 
work by an industrious paste and-scissors man, when all 
this pother can be made before two plates can be 
married. Consider also how many, many changes can be 
rung on the pile, with such a wealth of ready-to-hand 
stipulations, to say nothing of the occasional make- 
weights. 

Is it very wonderful that the British manufacturer is 
a man “of no originality?” Is there anything left for 
him to be original about, for the tired feeling that creeps 
over him whenever he is reading a fresh specification is 
the only thing left to him, and that is so old now that 


it would be difficult to pass it off as being in any way | alik 


“ original,” 

Sweep away his ever-worrying uncertainty as to stipu- 
lations, and put in its place some recognised standard of 
desirable conditions, and the British maker will have a 
fair chance of demonstrating his at present very much 
doubted enterprise. That much prejudice must be over- 
come, and many, very many, difficulties smoothed away 
before this eminently desirable end can ke attained, is 
very certain. But that it is quite possible, and feasible 
even, is proved by the existence of such bodies as 
Lloyd’s in the shipbuilding trade and the Steam Users’ 
Association in the boiler trade. Where in the whole 
world can ships and boilers be better or more cheaply 
built than in this kingdom? As a matter of fact, where 
are three-fourths of the world’s ships built? To Eng- 
land belongs the whole credit of the position of the ship- 
building industry. The same may be said of the loco- 
motive industry—for long did we build for the world. 
Bridge building also is essentially of British origin. But 
where are these two latter trades to-day? Not extinct, 
certainly, nor even actually threatening to become so; 
but sad/y must we confess that they do not occupy the 
proud position that is their right. Whilst shipbuilding and 
marine engineering are “ militantly British ” still, and show 
every promise of retaining their place, the locomotive 
and bridge-building industries of this country take a bad 
second or third place in the world’s markets. Com- 
petitors have run away with our laurels, and to foreign 
countries belong the proud positions that should have 
been ours. Yet the industries named started all with 
the same fair promise. Our forefathers founded and 
cherished them, and established them with a firm hold 
upon the world. Why, then, has it happened that we 
have held the two and lost the other two named? That 
the first two still absorb all the trade worth having, and 
all the worid buys from us what it requires, whilst with 
the last two—outside our home and colonial markets, 
which we still to a great extent retain—no one wants 
our goods? The question isa very real one, and demands 
the most earnest consideration. 

It is not the quality of the goods we make that has 
caused this; we are assured by reports from the ends of 
the earth that in this respect we have no real com- 
petitors. The epithet “shoddy” has seldom, if ever, 
had to be applied to our productions. Even our own 
critics, than whom there is none more severe, never 
reproach us with this. No; they have many—very many 
—other things to urge against us, but questions of 
quality are never raised: We have been reproached for 
lack of enterprise, lack of originality, lack of business 
ability, and Jack of all the virtues except lack of thorough- 
ness. That we are allowed to retain—it is our one saving 
race. But few of our mentors have hit on the real seat 
of the trouble. The manufacturer has been extremely 
docile and long-suffering, and the gibes of the knowing 
ones have been allowed to pass unchallenged. His sup- 
posed broad back has carried without much complaining 
all that has been so freely and liberally heaped upon it 
by amateur-set-the-wrong-to-righters during the past 
decade. No one knows better or is more positive of his 
knowledge than the tyro in science, and he has been left 
alone in this instance and rioted in his ridiculous theories 
to his heart’s content. But is it commercial travellers 
who speak every language under the sun, or the adoption 
of the metric system, or the wholesale giving of credit, 
or pretty coloured labels of fat women that enables us to 
build the world’s navies? Is it any one or all of these 
much-admired panaceas ? 

Can it be said that shipbuilders and marine engine 
builders have done either the one or the other of these 
things? No more than it can be said of the locomotive 
and bridge builders. Then why the success of the two 
first in spite of this? True, the other two bave largely 
failed; but since success in the first instances was not 
gained on these lines, is it not more rational to suppose 
that the second has lacked something the first has had 
than to ascribe failure to something neither have ever 
known? Surely the better way of prescribing medicine 
is to make a thorough diagnosis of the case, and to let 
expert opinion have a due hearing first. 

Manufacturers of every shade of opinion who are 
engaged in the industries named are of one accord in 
ascribing the present state of affairs to the existence in 
the two first cases of central authorities, and the non- 
existence of these in the other cases. It has been 
pointed out herein how terribly and unnaturally handi- 
capped are the locomotive and bridge builders by the 
varying conditions continually imposed by the thousands 
of scattered authorities through whom the work for these 
trades filters through the growth of our commercial life. 
Contrast the position of the shipbuilders and marine 
engineers. In boththese cases certain hard-and-fast con- 
ditions are imposed. These conditions never vary, but are 
always the same. They are onerous, but not more so 
than is necessary for the safety of the public. They are 
universally acknowledged as being eminently just; they 
are also commercially attainable. In order to earn the 
classification demanded by the purchaser, the maker of 
these things knows exactly the quality of the work that 
he has to undertake. Everything is laid out for him; 
nothing is left to speculation. The conditions must be 
fulfilled, and the central authority satisfied, or all his 
work goes for naught—that is to say, that whilst the 
boat to be built may be of 2000 or 20,000 tons burthen, 





the conditions governing the work will be thesame. The 
same quality of material and the same high standard of 
workmanship must be given in both cases. This being 
so, there is a definite end to be reached, and a definite 
road by which to reach it, laid down for all cases. No 
uncertainty prevails, but work can go right ahead on 
the receipt of an order. Yet few boats are made 
alike in every particular. But the shipbuilder does not 
grumble at this any more than does the bridge builder. 
The grand difference between the two cases is that the 
first has a known and not variable specification to work 
to. whilst the second never gets two specifications 


e. 
What this has meant is clearly evidenced by the pre- 
sent position of the different industries. In the one the 
maker, having known what was expected of him, has 
laid out his plant and made his dispositions to meet 
those requirements. He has had a sure thing to work 
upon—his only anxiety has been to reduce working costs 
in order to secure orders. He has been able to devise 
special plant and apparatus, to confine his attention to 
just that type of workmanship and to put down just 
those tools that will secure the type of work required; 
so long as the plans of the vessels are faithfully followed, 
and his works obtains the endorsement of the central 
authority, he is absolutely sure of success. The registra- 
tion of his boat is its hall-mark. In the other case the 
uncertainty of what may have to be done entails a state 
of unrest, a large and often unremunerative plant, the 
non-possibility of direct labour-saving appliances, the 
maintenance of many more men, the up-keep of a tre- 
mendous staff, and a constant anxiety as to what may 
come next. 

The direct results seen by the outside world are that 
England is, on the one hand, both the cheapest and best 
builder of ships and their engines, and on the other hand 
the dearest and most unsatisfactory maker of locomotives 
and structural work. 

Standard conditions of work, then, are essential to 
success in any engineering department, and may be 
classed as more important, if anything, than even the 
duplication of like parts in securing the lowest possible 
costs. Quantity and quality must always go hand in 
hand to some extent, but even this will vary somewhat 
with the nature of the work in hand. Coming down to 
small commercial goods, such as screws, bolts and nuts, 
&c., of course, a manufacturer must first of all turn over 
a vast quantity before he can see profits, and in these 
goods, possibly, quantity comes before quality in the 
make-up of profits. But he cannot turn out a single 
gross of screws even without first determining on the 
standard that the finished article shall attain. Machinery 
will only work in the way it is set, and will only turn out 
the same degree of workmanship, barring inaccuracies 
due to wear and tear. Therefore, so long as production 
is automatic and the human element barred, so long will 
an automatic standard be attained. Whatever the 
standard set will infallibly influence the whole produc- 
tion, and whilst the quality of the standard may in some few 
instances determine the quantity that can be produced, yet 
that is by no means arule, and, generally speaking, it may 
be said that whether the quality demanded be high or low, 
it is possible to devise methods of production that shall 
succeed in turning out an equal quantity of the high as 
of the low standard; that is, when accuracy to gauge is 
the object aimed at. Just as itis with these compara- 
tively insignificant goods, so is it with those goods that 
often cost their thousands of pounds apiece. Given level 
conditions of work, the higher we go in the scale of 
costs for unit articles, the standard to be reached looms 
more and more as the great factor to be studied rather 
than the quantities of like articles made. Supposing 
that shipbuilding had been subject to thesame conditions 
as bridge building, and every tiny little portion had been 
liable to a specification that varied with every boat built, 
according to the whims of the designer, in the same way 
that structural specifications now vary, would this great 
industry have ever reached the proportions it has attained 
with us? It is self-evident that it would not. The cost 
that would be entailed by such a method would have 
effectually throttled the industry. It is evident that 
huge ships cannot be built by the gross, and it is also 
evident that their quality will therefore influence their 
cost almest wholly, and as we descend in the scale of 
unit values, so do quality and quantity vary as the cost- 
producing factors. 

This being so, it will be appreciated by how much the 
structural and locomotive industries are smothered by 
these present conditions—and this explains the great 
success of our competitors in the world’s market. They 
have had standards to work to—what these standards have 
been is beside the mark; but they account for present 
facts. That there is a gain when a gross of locomotives 
can be turned out exactly alike is not disputed; there is 
bound to be a saving here, if only from the fact that tools 
can be set without changing. But our locomotive builders 
are not likely to be able to do anything of this nature. 
For every gross they make there will probably be a dozen 
different designs. But modern tools are adapted to quick 
alterations, and with the exception of special jigs, are 
equally handy with different patterns of the same articles 
and it is not too much to say that with our cheaper 
labour, were our builders sure of having to reach only 
one certain set standard, notwithstanding a dozen different 
patterns to every gross of engines turned out, they could 
produce a locomotive able in every way to compete with 
the American made one. It is so with structural work 
also. No matter what nonsense may be talked about 
making bridges by the yard and cutting them offas required, 
such things we know are not feasible; and if in our 
country if were made possible to lay works out so 
as to produce one definite standard of product, not- 
withstanding every bridge required differed in form, 
our makers would never fear foreign competition from 
any quarter. 

en a “Lloyds” for the structural and locomotive 
trades! 
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RECENT TIMBERING IN THE SIMPLON TUNNEL 


(For description see page 254) 
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PERHEAT DURING COMPRESSION IN 
REFRIGERATING MACHINES. 


AccurATE observations as to the. exact physical state 
of the vapour in an air compressor at the end of the 
action stroke and commencement of compression are 
a obtainable. Theoretically, however—at least in the 
case of sulphurous acid, ammonia, and carbonic acid— 
it is desirable that the vapour should be slightly super- 
saturated at this stage, and should contain a small 
surplus of liquid in order to prevent superheating during 
compression. : : 
In other words, the gases in the compressor at this 
int should be in the form of a thick fog—i.e., @ vapour 
containing minute globules of liquid in mechanical 
suspension. The most favourable condition would be 
for the vapour to be dry and saturated at the end of the 
compression stroke, which in regular and normal working 
would place a definite value on the amount of liquid 
present in the vapour at the end of the suction stroke. 
There are many practical considerations affecting this 
ideal state of regulation. In the first place, it is, of 
course, obvious that during the suction stroke the 
cylinder walls, cover, and piston must give up heat to the 
vapour entering the compressor, owing to the difference 
between the refrigerator and condenser temperatures. 


SU 


So that, assuming the vapour to be actually superheated , 


to an absolute temperature T, at the end of the suction 
stroke, the temperature T., which it attains after adia- 
batic compression is expressed by the value of the 


expression— 


T. = ( P2 ) ™m 
Te ia Pi 
According to Regnault, 
for SO, m. = 0°2284 
: NH, m. = 0°2442 
CO, m. = 0°2330 


At the same time, however, in. many cases other and 
more complex actions take place during the suction 
stroke, apart from the mere interchange of heat from the 
cylinder walls. It will readily be conceived that in all 
compressors which work on the “wet” compression 
system—t.é., in which after compression the vapours are 
not superheated, but saturated—the tendency will be for 
the cylinder walls, cover, and piston to become coated 
with minute adhesive particles of liquid deposited in the 
form of alight dew, towards and during the period of 
discharge. The result of this is that re-evaporation of 
these particles is constantly taking place during the 
suction stroke, with the effect of virtually reducing the 
‘compressor displacement, apart from any losses occurring 
through the clearance space. To overcome this action 
the only method is to ensure a complete absence of 
liquid at any time in the compressor, and to do this the 
vapour must enter in a dry or superheated condition. 

This at once introduces a new source of loss from the 
fact that such dry or superheated vapours are neces- 
sarily less dense than a saturated vapour, and the net 
weight of fluid displaced is accordingly reduced pro 
rata, the compressor capacity being thus virtually 
reduced. Even if the actual compressor capacity be 
increased to meet this by enlarging the dimensions or 
increasing the speed, the action of the cylinder walls has 
still to be taken into account. More important still is 
the effect in the refrigerator produced by the vapour 
being superheated at the commencement of the suction. 

What happens in the evaporator coils is that the 
difference between the temperatures of the medium to be 
cooled and the evaporating refrigerant is increased by 
the necessary reduction in the latter. In other words, 
the theoretical maximum coefficient - of performance is 
reduced by the fact that T, is lowered, in accordance 
with the well-known formula 

T, 
T, — T, 

based on the Carnot cycle. 

Referring now to the expression 

oe ( Ps)m 
Te Py 

the vapour at the end of the suction stroke is only just 
dry when T, = T,, the absolute temperature correspond- 
ing to the pressure p,, so that in the case of the 
theoretically perfect machine—i.e, neglecting the action 
of the cylinder walls— 


Te a ( Ps) ws 
T, Pi 
The value of m given above enables, then, the tempera- 
ture T, to be ascertained, when from the formula 
T,—T, 
which now becomes 
T, 
. — T, 
the theoretical maximum coefticient of performance may 
be calculated. 








TRAMWAY MISMANAGEMENT.—Great inconvenience was caused 
on Monday in the district of Brixton and Streatham by the break- 
down of the cable trams worked by the London County Council. 
Abont seven o’clock the grippers of one of the cars failed to act, 
and could not be moved for several hours. At one time there 
Were upwards of thirty cars in a procession, unable to proceed upon 
their journeys. This is but one of a series of delays which have 
disorgani the whole traffic of this important line, on which a 
one-minute service is supposed to be maintained. The L.C.C. have 
recently electrified that portion of the system previously worked 
by horses, and a number of the electric cars are sent on to 
Streatham over the cable road. The wheel base of these cars is 
too great for the cross-over curve at Streatham, and the cars have 
to be forced through by a number of men with pinch bars. The 
gripper has to be changed end for end every trip, and the delay 
entailed is so great that the situation is becoming intolerable. 
Passengers ought to change at Kennington into the regular cable 
cars, and the running of the electric cars on the cable road should 
cease, If the lines were worked by a public company, the L.C.C. 
would be unable to find words sufficiently denunciatory to meet the 
casey. The public are in that position now, 





THE IRON AND STEEL INSTITUTE. 


On the second morning, Wednesday, September 2nd, 
of the proceedings of the Iron and Steel Institute at 
Barrow-in-Furness, Mr. Stead continued the sum- 
mary of his 4 og on the restoration of dangerously 
crystalline steel by heat treatment and on sorbitic steel 
rails. The chief points adduced were given in our issue 
of last week, but those specially dwelt upon were the 
advantages of testing by a application of stress, 
and the improvement in rails by the particular methods 
adopted. r. Arthur W. Richards, the co-author, fol- 
lowed, and drew particular attention to one series of 
tests in which the normal and restored steel stood three 
blows of a ton weight falling 30ft., while the over- 
heated steel broke at the first blow. The nicked normal 
blooms were broken with difficulty, but the restored 
blooms were almost unbreakable. They considered that 
all forgings and rolled axles, &c., should be reheated 
before use, to remove any large crystallisation that might 
be present. All axles, shafts, &c., that had been in use 
should be annealed every ten years or so by simple 
heating to 870 deg. Cent. for half an hour, followed b 
slow cooling. In this way their life might be doubled, 
and many apparently mysterious accidents prevented. 
Mr. T. Westgarth, of Middlesbrough, who had been 
associated with so many of the experiments, described 
the incredulity encountered by them on all sides when 
their experiments were commenced. Gradually, however, 
everyone came round to their ideas, first the more 
educated and then even the workmen, when they proved 
that their treatment produced the effects claimed. At 
present they had some difficulty in devising a suitable 
furnace for treatment of the different kinds of work, 
especially rails, but that was in a fair way to be sur- 
mounted. In his opinion, ordinary tensile tests were of 
little value, since structural material does not, as a rule, 
fail from a steady pull but from fatigue under vibratory 
stresses. The rotary method of testing by continuous 
reversals of stress was, therefore, the only possible system 
of general application. 

The discussion on these two papere was continued, but 
as all the other papers on heat treatment were also open 
for remarks, we may give some short notes on them, 
though they were only taken as read. They included the 
papers by Messrs. Lloyd, Campbell, and Stansfield. 

The short paper by Mr. J. 8. Lloyd gives some results 
of tests on the heat treatment of steel rails high in man- 
ganese at the Hughesoffka works in Russia. They show 
that at the ordinary heat used for rolling ingots steel 
containing 0°46 per cent. of carbon and 1°33 per cent. of 
manganese is made exceedingly brittle if it is not further 
treated, but allowed to cool on the mill floor. Heating 
for eighteen hours to 950 deg. Cent. and slow cooling in 
the furnace doubles the ductility, but considerably reduces 
the tenacity. By this treatment the fineness of the grain 
is doubled. 

A most voluminous report, covering nearly a hundred 
pages, was presented by Mr. William Campbell, on the 
results of his investigation of the heat treatment of a 
steel containing :— 

Cc. Mn. Si. P, 8. 
0-50 ... 0-98 ... 0-084 ... 0-098 ... 0-08 

The points dealt with consisted of :—A. Heat treatment 
of steel: (1) Determination of critical points ; (2) heating 
to various temperatures and cooling: (a) in water, (5) in 
lime, (c) in furnace, (d) in air; (3) physical tests; (4) 
electric conductivity tests ; (5) comparison of micro- 
structure and fracture. B. Rolling of overheated steel: 
(1) With variation in temperature; (2) with different 
reductions: (a) physical tests on same, (b) electric con- 
ductivity; (c) comparison of microstructure and frac- 
ture. Finally, the author concludes that the best 
finishing temperature is such that the bars leave the rolls 
as near Ar,,as possible. The bars would necessarily 
have to be drawn from the furnace at a higher tempera- 
ture, which is about 740 deg. Cent. in this case, allowing 
for a cooling of, say, 40 deg. Cent., or more during rolling. 
Before any broad conclusions can be drawn with certainty 
as to the correct rolling temperature for the overheated 
steel, much more work must be done by varying the 
reduction in the rolls between wide limits, and the work 
here recorded must be considered as the beginning, not 
as a completed piece of research. 

The paper which was mentioned last on the official list 
is one of the reports of the Carnegie research scholars, 
Dr. Alfred Stansfield, who has recently been appointed 
Professor of Metallurgy at the McGill University, 
Montreal. He has dealt in an admirable fashion 
with the question of the burning and overheating of 
steel, and has most ably summarised his conclusions as 
follows :— 

The following stages have been recognised :— 

I. Overheating, below the point of incipient fusion. 

II. Partial melting, called burning. (a) Merely pro- 
ducing segregation of carbon in the joints; (6) accom- 
panied with liquation and producing flaws; (c) further 
liquation and oxidation in the flaws. 

I. Steel that has been merely overheated can be com- 
pletely restored by heating just above its highest recal- 
escence point and allowing to cool. 

II. Steel in the stage (a) can be restored by suitable 
annealing ; in the stage (6) forging would also be needed ; 
and in stage (c) it would be restored with great difficulty, 
if at all. 

Continuing the discussion, Mr. C. H. Ridsdale pointed 
out that he had advocated rapid reheating, and that 
these papers extended that method to most kinds of 
steel, his own earlier experiments being confined to the 
milder varieties. The results with steel, containing as 
much as 0°11 per cent. of phosphorus, were interesting, 
but that percentage was exceptionally high and dangerous. 
In spite of the preference for revolution testing, he pre- 
ferred drop tests on full-sized rails, as the latter method 
was very practical, and readily applied. 

Mr. E, F. 8. Lange thought that the behaviour of 





carbon rhight be of even greater importance than the 
crystalline structure, and more information was required 
on that point. He himself had made many tests, and he 
exhibited photographs of a bar which only bent to 30 deg. 
after heating to 1300 deg. Cent., but bent double when 
reheated to 900 deg. Cent. and slowly cooled. Then he 
dealt with the behaviour of steel forgings y sergga, | 
0°17 to 0°47 carbon after heating to 870 deg. Cent., an 
quenching in water, followed by reheating to 580 deg. 
Cent. or 645 deg. Cent. and slow cooling, the latter 
temperature being slightly under the recalescence point. 
Some showed a great development of sorbite, and all 
were improved more or less. Such alterations in tensile 
strength could only be produced otherwise by additions 
of nickel. 

Mr. R. Price-Williams thought that the paper on 
sorbitic rails was of exceptional value, and was pleased 
to find that chemical requirements had not varied greatly 
since the early days of rails. Grinding on a stone is not 
altogether a fair test of endurance under wear, as the 
slipping of wheels was not the only factor age 
wear in practical use. Doubtless, the process woul 
soon be applied to remove fatigue in old or used rails, 
Professor T. Turner spoke strongly in favour of the 
rotation method of testing. It was quick enough for 
most purposes, and the test piece need only be small, 
while the power required was low. There was a further 
advantage that the piece could be removed from the 
machine at any stage for microscopic investigation of its 
surface and for watching the slip bands, and then 
returned for testing to destruction. 

Mr. R. A. Hadfield asked for further particulars of the 
tests, and described Coffin’s methods of treating axles 
at Youngstown. He also raised the difficult question of 
the relation between overheating and fusion in steel 
castings. Possibly they would be also greatly improved 
by reheating to 870deg. Cent. Mr. Stead, on behalf of 
himself and Mr. Richards, promised to reply in writing, 
but pointed out in the meanwhile that the temperature 
870 deg. Cent. only applied to medium steels. Dead 
soft steel might require over 1000 deg. Cent., and steel 
with 1 per cent. of carbon should be heated to a lower 
point, probably about 800 deg. Cent. 

The only purely local paper presented at this meeting 
was one by Mr. J. Leslie Shaw, of Whitehaven, on the 
probability of iron ore lying below the sands of the 
Duddon estuary. Though he is not quite so sanguine as 
those who propose to reclaim the whole of this arm of 
the sea without further delay, he quite believes that cer- 
tain areas will be of considerable value, basing his argu- 
ments on geological considerations of the faulted nature 
of the strata. In the meanwhile he is desirous of further 
exploratory borings, and suggests a plant for enabling the 
work to be carried on irrespective of the tide. 

Mr. G. J. Snelus, in commenting on this paper, which 
was read in abstract by the author, agreed in desiring 
further exploration, and expressed sanguine views as to 
the continuity of the deposit across the Duddon estuary. 

The title of the next paper, “ Coal as Fuel at Barrow,” 
and the nature of the Institute to which it was presented, 
would hardly lead the reader to expect an account of 
locomotive tests of different coals, but the ordinary 
engineer may read it with profit. Mr. W. F. Pettigrew 
describes some carefully conducted tests of Yorkshire, 
Welsh, Lancashire, Cumberland, and Scotch coals used 
for firing a six-wheel coupled locomotive designed by 
himself to haul heavy iron ore and coal trains on the 
steep gradients of the Furness Railway. As the absolute 
work done, compared with the consumption of coal, is 
the only true measure of fuel economy, the author devised 
an appliance for recording the drawbar pull, and he 
prefers to refer to that as the standard, making due 
allowance, of course, for the clearness of the fire and the 
general steaming qualities and cost price of the coal. 
The full results of the tests are given in tabular form and 
are also plotted in the form of curves. The mean con- 
sumption of Yorkshire coal per pound pull on drawbar 
per mile is given as 0°0087 lb. 

No discussion ensued, but it leaked out, later in the 
day, that a Scotch coalmaster had telegraphed at length 
to object to some remarks about the coals of his country. 
The meeting then adjourned until eleven o’clock on 
Thursday, September 3rd, when the remainder of the 
thirteen papers were considered. 

Mr. C. H. Ridsdale faced the meeting with a paper of 
over fifty pages, together with some diagrams shaped 
like genealogical trees, and intended to give a scheme 
for tracing defects in steel back to their source or for- 
ward to their probable manifestation in the finished 
material. These defects, by poetical licence, he was 
pleased to term “ diseases.” In this we are well aware 
he is, in a manner, supported by Professor Heyn, who talks 
about krankheitsercheinungen in iron. We would, how- 
ever, enter our protest against such a transfer of words 
only applicable to animate objects. We might as well 
proceed to describe a little basic slag in the pipe of an ingot 
as a gouty accretion in its foramen. Still more objec- 
tionable are the signs which this paper bears of evident 
haste in its preparation. The language is confused to 
the last degree, and though the author has endeavoured 
to formulate a systematic scheme for identifying and 
tracing faults, he has been singularly unsuccessful in its 
expression. We make these remarks in no hostile spirit 
to the author, for we are fully aware of the valuable 
work he has done and is doing. His prior papers, for 
instance, on practical microscopic analysis and on the 
correct treatment of steel, like that under consideration, 
contain a wealth of invaluable information, but the author 
should remember that even as brevity is the soul of wit, so 
is terseness the essence of knowledge. The author states 
that the paper is divided for clearness and convenience of 
reference into parts and sections, the subject-matter dealt 
with being as follows :—Part I.: Faults originated during 
manufacture traced forward.—Sec. I.: General observa- 
tions. Sec. II.: Irregularities whilst making the semi- 
product. Sec. III.: Irregularities whilst working up 
the semi-product. Part JI.: Types of faults and mani- 
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festations traced backward.—Sec. IV. : Enumeration and 
consideration in detail. Sec. V.: Systematic scheme for 
identifying and tracing to their origin. Sec. VI.: General 
notes as to determining the means of prevention and 
cure, and concluding remarks. He gives a list of eighty- 
two main sources of trouble and manifestations of types of 
faults met with, then discusses them in detail, and 
indicates where care is required in manipulation, and 
where further heat or other treatment can be utilised with 
advantage. 

Mr. J. E. Stead opened the discussion by avowing a 
preference for the term “ailments,” in place of the 
author’s word “disease.” The paper was worthy of very 
full consideration, but would require days instead of 
minutes to discuss it properly. He could only confirm 
the author in his statement that steel high in impurities 
was preferable, if properly treated, to incorrectly treated 
but purer steel. Professor T. Turner pointed out that 
many of the author’s views were also applicable to iron, 
especially his first chart. It was, however, indispensable 
to be able to reproduce appearances at will if they were 
assigned definite courses and that was often most diffi- 
cult. For instance, he himself had experimented on the 
blistering of iron, by enclosing different agents in little 
boreholes in the metal, and then heating and otherwise 
treating it. Sometimes blisters were produced, and at 
other times no effect was manifest with the same 
inclusions. It was evident that all the conditions 
must be identical, but it was very difficult to determine 
them. 

The Secretary, Mr. B. H. Brough, then read abstracts 
of papers by Mr. Ehrhardt and by Mr. Louis. 

In a note on the manufacture of weldless steel pipes 
and shells, Mr. Heinrich Ehrhardt modestly admits that 
Gleichmann’s process of piercing steel billets is more 
suitable in many respects than his own well-known 
method as a preliminary for rolling out weldless rings 
and shells on the tire-mill principle. His own latest 
improvement is to oscillate the outer or lower roll so as to 
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equalise the pressure on the work as it revolves between the 
rolls. In this way the roll which works inside the ring 
endures a less bending moment, and can accordingly be 
made smaller in diameter without reducing the accuracy of 
gauge of the finished work. The Reisholz Forge and 
Rolling Mills manufacture single rings by this process up 
to 8ft. in diameter and 10ft. in length, and in order to 
demonstrate the accurate workmanship and the exactness 
with which they are rolled, the company forwarded afew 
specimens for exhibition, but, unfortunately, these had 
not arrived. Mr. Daelen, of Diisseldorf, confirmed the 
success of this manufacture. The billets were pierced in 
one heat, and rolled out in a second heat, the exact 
diameter and gauge being easily obtained. 

The next paper dealt with the regulation of the com- 
bustion and distribution of the temperature in coke oven 
practice. The author, Mr. D. A. Louis, was not at the 
meeting, owing to an engagement at the Geological Con- 
gress now being held in Vienna, and was therefore unable 
to deal with the views advanced in public and private by 
various inventors and users of coke ovens. As we may 
print his valuable paper in full in the course of a few 
weeks, we need merely state that it amply fulfils the 
promise of its title. The development of the heating 
arrangements of coke ovens is succinctly traced since 
the days of Carvés, who, in the middle of the last century, 
was really the first to insist upon the practical advantages 
of the narrow coking chamber and to give a workable 
arrangement of the horizontal side flues. The latest type, 
and the one most approved by the author from his own 
experience, is the coke oven devised by Von Bauer with 
its arrangement of vertical flues and its ready means of 
regulating the air and gas supply. ; 

Mr. T. Baker then read his paper on “ The Influence of 
Silicon on Iron,” describing the properties of a series of 
iron alloys containing up to 11 per cent. of silicon, 
and remarkably free from other elements, of which the 
total quantity never surpassed 0°301 per cent. The effect 
of silicon on the mechanical properties of iron may be 
briefly summarised as follows :—Although the addition of 
silicon to iron increases the elastic limit and tenacity of 
iron, such increase is only obtained by loss of ductility, 


which loss, provided the material has been well annealed, 
is very small until the silicon reaches 3 per cent., after 
which it becomes very great, the ductility almost 
becoming zero with 4 per cent. silicon. The alloys 
gradually increase in hardness with the addition of 
silicon, and after exceeding 5 per cent. silicon require 
great skill and care in machining in order to avoid fracture 
of the bar. The displacement of the critical point Ar, is 
proportional to the amount of silicon present in the alloy, 
the mean displacement being about 8 deg. Cent. per 
1 per cent. silicon. As the percentage of silicon increases, 
the permeability for low magnetic fields increases, and 
the coercive force and hysteresis loss decrease. 

Professor T. Turner opened the discussion by taking 
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credit to himself for most of the work that the author 
had ascribed to Professors Roberts-Austen, Tilden, and 
Turner, and objecting somewhat to Professor Howe’s 
summary of that work. His own experiments had been 
mainly concerned with low silicon additions for commer- 
cial uses, and he quoted his own conclusions to show that 
they had not been modified by the latest work now 
published. Mr. Campion thought that, like Professor 
Arnold, the author annealed his metals improperly, using 
too high temperatures, and too slow coolings. He would 
also like to see the results of transverse or drop tests, 
as silicon did not prove to be so beneficial to iron accord- 
ing to that method of testing. Milder methods of etching 
were also to be advocated. Owing to lack of time, further 
discussion and the author's reply were postponed, so we 
have only to add the following abstract of the remaining 
paper, which was taken as read. 

Mr. E. D. Campbell has repeated his experiments on 
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the diffusion of sulphides through steel, in view of the 
contradictory statements recently made by Professor H. 
Le Chatelier and M. Ziegler, who thought that the very 
mobile molten sulphide simply leaked through the joints 
of the tube in which it was heated. To avoid this pos- 
sible source of error many precautions were taken, and, 
as the result, the author is confirmed in his previous 
conclusions that steel is itself permeable to the molten 
sulphide. 

A number of votes of thanks to the reception com- 
mittee, the managers of the works visited, &c., followed, 
and then Mr. Kirchoff, on behalf of the leading technical 
institute and works in the United States, offered an invi- 
tation to the Iron and Steel Institute, to visit that 





country next autumn. The proceedingsthen terminated, 


ee 


and the members adjourned to inspect the Barrow docks, 
A short account of the works visited will appear in oy, 
next week’s issue. 

The three micro-photographs which we give illustrate 
Mr. Stead’s papers. Fig. 2 shows the texture of normal 
steel; Fig. 3 that of steel overheated and made brittle ; 
Fig. 1 that of the same steel restored by heating, ag 
explained by the authors. They are all magnified 95 
diameters in the original photographs, which are slightly 
larger than our reproductions. 








AMERICAN TRAMWAYS. 


A RECENT Government report presents an interesting 
review and analysis of the tramways and electric railways of 
the United States for 1902. The report covers all electric 
railways and all street tramways. The length of single ling 
was 22,590 miles, including 5030 miles of double line ang 
908 miles of sidings and turnouts. Of the total mileage 
21,914 miles were operated by electric power—21,302 miles by 
overhead trolley wires—240 miles by cable, 170 miles by steam, 
and 6 miles by compressed air. Only 259 miles were operated 
by animal power, this being but 1-1 per cent. of the total, 
as against 69:7 iy cent. in 1890. Many of the country 
tramways are built on private land instead of on the public 
roads, and these total up 3802 miles. 

The number of operating companies was 987, with 
£263,114,000 capital stock and £198,540,000 funded debt, 
while the cost of construction and equipment aggregated 
£433,527,000. The earnings were £49,515,000, and working 
expenses £28,460,000, or 574 per cent. Of the income, pas. 
senger fares represented 944 per ceut., and goods, postal, and 
parcel service, 0°8 per cent. Of the working expenses, the 
classification is as follows :— 

Per cent, 
Maintenance of way and structures .. . +n 
Maintenance of equipment .._ .. 
Operation of power plant 
Operation of cars .. .. 
ee ee ee eee ee ee ee ee eee 
Wages, supplies, &c., for electric service... .. .. «2 «. 1:5 


ee Te 
.. 16-2 
- 43-9 


100-0 

Of the total number of employés, 133,641, exclusive of 
salaried officials and clerks, 80,144—or 60 per cent.—were 
conductors and motor men, who received 60:2 per cent. of the 
total wages. The next largest number of employés is for the 
men engaged in maintenance-of-way work. The conductors 
and motor men average 8s. 4d. to 93. 4d. per day; while the 
maintenance-of-way men average 6s. 6d. to 7s. 3d. per day. 

In permanent-way construction, the weight of rail ranges 
from 15 Ib. per yard to 135 1b. Bridges andtunnels aggregate 
2748 in number, and 480,912ft. in length. The bridges 
aggregate 461,109ft., with 299,610ft. constructed of wood, 
156,061ft. of steel or iron, and 5438ft. of masonry. There are 
no less than 4481 level crossings with steam railways, but 
56 per cent. of these are protected. ; 

Of the 21,920 miles of single line operated by electric power, 
21,308—or 97°2 per cent.—use the overhead trolley wire, 
and 23 miles of these and the double trolley wire, instead 
of a return circuit through the rails. About 64} per 
cent. of the length has the wire carried by span wires and 
side poles, 33 per cent. by bracket poles, and 24 per cent. by 
centre poles. On 80°3 per cent. of the mileage the poles 
were of wood. The feeder wires aggregated 24,754 miles, of 
which 90 per cent. were overhead. 

The number of cars was 66,784, of which 60,290 were for 
passengers, and 6494 for parcels, mail, construction, &c. The 
passenger cars averaged 97,395 passengers, and 18,003 miles 
per car per year. They included 32,658 closed cars, 24,259 
open cars, and3134 combination open and closed cars. There 
were also 1727 snow ploughs, and 793 street sweeper cars. 
Of the total number of cars 50,699 had electric equipment, 
63,690 had hand brakes, 7905 air brakes, and 5148 had other 
mechanical brakes. There were 30,159 cars fitted with heat- 
ing apparatus, of which 19,021 had electric heaters ; 62,369 
were lighted, of which 55,703 had electric lights. 

There were also 2076 stations, 1634 car houses, and 8901 
horses, these latter being mainly employed at the car 
houses. 

The power houses numbered 805, with 2336 steam engines 
of 1,298,133 horse-power, and 159 water wheels of 51,228 
horse-power, while 3853 boilers developed 893,205 horse- 
power. The 2861 direct-current dynamos were of 972,314 
horse-power, and 441 alternating-current dynamos of 231,924 
horse-power. The output. of the power stations was 
2,261,484,397 kilowatt-hours for the year, or 6,249,910 per day ; 
while the horse-power hours of current averaged 8,338,190 
per day. The engines included 1588 of 500 horse-power or 
less, 431 of 500 to 1000 horse-power, and 317 of over 1000 
horse-power. ; 

Of the 987 companies 286 carry the mails, and 352 have 
pleasure parks or resorts. ams 

The total passengers carried numbered nearly five million, 
and 265 passengers were killed and 26,690 injured. The 
electric light and power plants operated by tramway com- 
panies supply 33,863 arc lamps, 1,442,685 incandescent lamps, 
and 10,049 motors of 35,688 horse-power. There are also 
56,600 mechanical meters on the consumption circuits. 








TENDERS FOR RAILWAY MAaTERIAL.—A despatch has been 
received at the Board of Trade, through the Foreign-office, from 
his Majesty’s Consul at Amsterdam, reporting that, on September 
30th next, at twelve mid-day, the Netherlands’ Minister for the 
Colonies will receive tenders for the supply of the following 
material :—Contract No 339.—The metal superstructure, with 
appurtenances, of 72 bridges for principal railways. Contract 
No 340,—The metal superstructure with appurtenances, of 68 
bridges for light railways. Contract No. 341.—Zinced iron wire. 
Contract No. 342,—Soft steel. Contract No. L, XXV.—Ninety 
wheels and axcles, for baggage wagons, for coal wagons of eight 
tons, and for closed goods vans, Contract No. L, XXVI.—Forty- 
five sets of couplings and buffers, with appurtenances, for baggage 
wagons, coal wagons of eight tons, and for closed goods vans. 
Contract No. L. XXVII.—Springs for baggage wagons, coal 
wagons of eight tons, and for closed te vans, and for coal 
wagons of 20 tons. Contract No, L. XXVIII.—180 cast iron pots, 
with appurtenances, for age wagons, coal wagons of eight tons, 
and pba goods vans. Contract No. L, XXiX—Metal under 
parts with appurtenances and brakes for baggage wagons, coal 
wagons of eight tons, and closed goods vans, Contract No, 
L. XXX.—Metal under parts with appurtenances for ten closed 

oods vans with brakes, and for 15 baggage wagons with brakes. 

ntract No. G. 9.—230,000 soft steel . Contract No, H. 9. 
—115,000 soft steel plates, type b. Contract No. J. 9.—115,000 
zinced soft steel tirefonds. Contract No. K. 9.—36,000 bolts with 
pressed nuts, 18,000 long bolts with pressed nuts. Particulars 
may be obtained from Mart. Nijhoff, Nobelstreet 18, The 





Hague, 
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THE DARLINGTON WORKS OF ROBERT 
STEPHENSON AND CO. 
No. I. 

GxorGe STEPHENSON, in 1821, with the help of Mr. 
Edward Pease and two or three other Northumbrian 
entlemen, purchased a small area of land in South- 
street, Newcastle-on-Tyne, and founded the first of all 
works devoted solely to the manufacture of “ travelling 
engines.” The works grew rapidly in magnitude and 
importance, for from uo other makers could engines so 
trustworthy in their performance, and so good in their 
construction, be obtained. In 1825 Locomotion No, 1 





ds left for 
Extension 






lind 








This end 
Heating Apparatus 
Shed 














Steam 





. 
\, two’ 










Brass 
Foundry 






Copper 4 
: *£L Bay 
Tank on Grass found 
& Copper Shop tontains 60.000 Gallons 
| 


Jef? for Extension 


Tg HMewsastie —- 


Apparatus 






Surface- 
iii) Water Drain. _____, 
|||) | Sewers sesh cnet, 
Water Main... —- 
Bogie Rai!S. mmm 


Area 22.888 Acres 







20'0"lean to 





“Tae Excuaner™ . 


for extension 





ton 









one 6 ton crane 


from Darlington; there were no lodgings nearer, and the 
price of those available in the town rose rapidly as the 
demand for them increased. About 800 men are now 
employed, and during the short time that the works have 
been open nearly double that number have appeared on 
the books, many men working only for a few days, 
and then going off to some place where lodgings were 
cheaper and more accessible. This difficulty was not 
entirely unforeseen, but the company did not feel pre- 
pared to build cottages, and the opinion prevailed that 
as the place progressed some enterprising landlord would 
supply houses. These anticipations were falsified. No 
attempt was made to provide the accommodation 
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Fig. 1-PLAN OF THE WORKS 


was built for the Stockton and Darlington Railway, 
and was followed by that famous series which marks the 
progress of the locomotive engine. The Twin Sisters ; 
the Lancashire Witch; the Rocket, forerunner and 
parent of all modern locomotives; the Invicta; the North- 
umbrian; the Planet, first of inside cylinder locomo- 
tives are but a few of the names of illustrious engines 
which first took steam in the Forth-street shops. Surely 
no other works in the world has such a roll of fame. 
But, alas! progress is careless of bygone fame ; it lives 
only for the present and the future. No matter how 
honourable the garment, it will sacrifice it as soon as it 
impedes its onward march. So the South-street works 
had to go as other famous works had gone. They were 
too small, too crowded, too dark, too antiquated. The 
present demands large shops, well lighted, pr-verly 
heated and ventilated; better machine tools, bigger and | 
more accurate, are required; and new systems of manage- | 
ment and organisation to meet reformed conditions are 
demanded. Hence, a few years ago, Robert Stephenson 
and Co. decided to rebuild, and of the new works at 





Fig. 2—THE OFFICE BUILDINGS 


Deziington, now practically in full swing, we write | 
ay. 

The works are situated some distance from Darlington | 
Station, and on a site of which part was at one time | 
occupied by the Darlington Steel and Iron Company. | 
Close to the shops on the western side runs the North- 
Eastern Railway, to which they are connected by a | 
series of Jong curves, so that material is brought in and | 
out easily. A glance at the plan—Fig. 1—will show more 
than many words could explain. The works, as a whole, 
have a rectangular boundary, with the railway on the 
west, and a new street on the north. The area covered 
18 nearly 23 acres; but the company owns as much land 
again just to the north of it. Part of this has been sold 
to the present chairman, Sir Christopher Furness, who is 
building on it a number of workmen’s cottages. The 
need for them is very great. When the works were first 
Opened it was practically impossible to keep good work- 
men. The works, as we have said, are some distance 








required, and ultimately the course already described 
had to be adopted. The cottages are built in a long 
street to the north-east of the shops; about sixty of them 
are already inhabited, whilst the remainder are well 
advanced. In view of the fact that they appear 
to be well made, that they are next door to the works, 
and that the situation is high and healthy, there is not 
likely to be any further trouble on the score of lack of 
men. Furthermore, the company has in view the 
division of the land in front of the offices into allotments, 


| which will be let to the cottage-holders at small rents. 


This will probably be found a great inducement to the 
steadier and more desirable workmen to live in these 
houses. 

The works are approached by a broad avenue planted 
with trees, which ends immediately in front of the office 
buildings. A good view of the offices is given in Fig. 2, 
below. They are built on two floors. Below are the general 
offices, one big room and several smaller ones; above, the 


| drawing-oflice, the general manager, Mr. Walter Norman's 


roo 0, and several smaller rooms for cost clerks, pheto- 








graphy, and so on. The drawing-office and the big 
general office on the ground floor correspond. In one 
corner is a strong—or fire-proof room—ascending through 
both. The drawing-office is illustrated by Fig. 3 
above. Each draughtsman has a desk and a window 
to himself. The window is on his left hand, the men on 
one side facing east, on the other west. The desks 
contain drawers for a board, and for instruments and 
books in front, and at the end a series of drawers con- 
taining drawings of details. The draughtsman who works 
at any table is a “ specialist” in the details contained in 
these drawers. In the centre of the room are two big 
tables, having large drawers running right through, and 
available from either side, containing general arrange- 
ments, and so on. In the fire-proof rooms racks for the 
more important drawings are provided. The chief 
draughtsman’s office is at the further end, and two 
windows look out from it into the main office. On 
the wall a valve-setting gear is mounted. 


The walls of the office hall and lobbies are entirely 
finished in buff glazed brick, with blue and brown string- 
courses, and the floors, doors, &c., are in pitch pine. 
Thus “ spring cleaning” may be easily effected with the 
aid of a hose. The oftice buildings are built, as the plan 
shows, on a piece of ground slightly elevated above the 
rest. This elevation is almost wholly sand, and being 
well drained, it was possible to build straight upon it, a 
solid base of concrete forming the foundations. Other 
parts of the works have presented greater difficulties, and 
before solid ground could be reached, on which to erect 
the steel columns for the shop buildings, or the walls 
and chimneys, excavations up to as much as 15ft. deep 
had to be made through running sand. At this depth 
clay was found. The holes for the columns were filled 
with concrete, and on the monoliths thus formed, the 
columns were raised. The southern portion of the 
ground is very largely composed of ashes and rubbish 
from the old Darlington Steel and Iron Company’s works, 
and when the south wall of the forge and smithy came 
| to be built, it was found to lie upon a large underground 
| flue, which had consequently to be opened out and 
| filled up. 
| Toreturn for the moment to the general manager’s 
| room, a few words must be said about a celebrated clock 
| which is not only recording the time there, but is con- 
| trolling electrically the dial in the front of the building. 
| It was made by one Isaac Jackson, of Wylam, a miner 
| and self-taught mechanic, who worked in the Northum- 
| brian pits, and it was ordered by Robert Stephenson, 
| on his last visit to his father’s birthplace, at Wylam, in 
| 1857, for the works at South-street. It is a big clock, 
| standing over 6ft. high, and has a compensated pendulum 

beating seconds, and a three-legged gravity escapement. 
| It is stated that Jackson’s price was £33 for the clock, 
| but Stephenson was so pleased with it that he added 
| another £6. The clock has been very carefully preserved, 
and is going to-day as well as ever. 
| We come now to the works themselves, and a glance 
| at the general plan will serve to show the object in view 
| when laying them out. It will be noticed that the forge, 
| smithy, boiler shop, and foundry are all arranged on the 
| south side of the works, and that the sidings run between 
| them and the main building; consequently, the raw 
| materials have to be delivered there, while the manufac- 
| tured and finished goods leave on the north side. This 
| will be referred to again later. With the exception of 
the forge and smithy and one or two smaller buildings, 
the shops are all contained in one large rectangular 
building, nearly 238ft. wide by 420ft. long. It is divided 
longitudinally into five bays of slightly varying widths 
by the columns supporting the roofs and cranes, and 
transversely by a wall which separates the boiler-shop 
and its tributary departments from the engine works. 
The transverse walls and the two side walls are per- 
manent, but room is left for extensions at either end as 
they may be required. Such an arrangement is almost 
ideal, and is only possible of realisation in a works which 
can be built from the beginning on a fairly large scale. 
| The bays are numberei 1 to 5, commencing from the 
| south. Close to the south wall, and between it and the 
smithy, a branch from the main railway runs and delivers 
material on one hand or the other. A 20-ton weighbridge 
| is conveniently placed where trucks may be run right on 
toit. The engine works stores are close against the wall 











Fig. 3—-THE DRAWING OFFICE 


of No. 1 bay, partly inside and partly outside the building. 
In this bay all the lighter work is done. A section is 
separated off as a tool room, and is provided with the 
usual machines for making and maintaining tools and 
gauges. It is intended that all tools for the machines 
and lathes, as well as hand tools, such as chisels, Xc., 
shall be sent to the tool room to be ground and re-issued, 
and this system is being gradually introduced. The 
brass shop is also kept apart by wooden partitions. In 
order to supply power to all the lighter tools a gantry 
runs down the greater part of the shop and carries the 
main and countershaft. In Fig. 6, page 260, a good view 
of this bay, looking westward, is given. The temporary 
end will be noticed. Whilst there are no machine 
tools here which call for special notice, mention 
may be made, in these days when teaching receives great 
attention, of the group of lathes for the instruction of 
apprentices. These machines are illustrated by Fig. 5. 
There are six of them, all mounted on one bed, and 
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entirely self-contained, the countershafts being carried | 
on tall cast iron pillars. The machines are of the 
simplest possible design—not screw cutting, and pro- | 
vided with a belt feed, so that no very great damage can | 
be done, even if an apprentice, sui generis, should forget | 
to knock off the feed before the carriage has struck the | 
headstock. By grouping the youths together in this 
way they are kept well under the eye of the special 
charge man appointed to instruct them. The whole | 
thing was made by Miley’s Machine Tool Company, 
Limited, of Keighley. In this shop the work is so light 
that no crane is needed. Here also, but at the opposite 
end, are grindstone and grinding and polishing machines 
for getting up angles, levers, and so on; in fact, any- 
thing that is just as well and more cheaply ground than 
machined. 

From No. 1 bay finished material is transported to the 
next shop—bays 2 and 3—where heavier material is dealt 
with. Good views of these bays are given by Figs. 7 
and 8. Down the centre of the former is a row of fitters’ 
vices, whilst at the west end—that is, the end nearest 
the receiving stores—are the marking-off and the in- | 
spectors’ tables. In these two departments most of the 
heavy machinery is done—cylinders are bored, turned, 
and faced; motions are machined and fitted, and wheel 
centres and axles are turned. At the far end of 
No. 3 bay is the testing room, in which a new 30-ton 
testing machine by Tangyes and a hydraulic accumu- 
lator are found. On the roof of this room an old grass- 
hopper engine, built in 1823 by Robert Stephenson and 
Co., which was running till 
last year driving a portion 


be shifted from place to place, as may be necessary, without 


| any fresh holes being required. By this neat method of 


shafting the shop is leit entirely open and free, and all 
the belts and gearing are stowed away in the darkest 
part of the shops, where they do not interfere with 
the full supply of light from the roof, and leave the 
whole of the bay free to be served by the overhead 
cranes. Each of ‘these bays, Nos. 2 and 3, has a 6-ton 
electric crane by T. Broadbent and Sons, of Huddersfield. 
The switches are operated from the floor by cords. 

In No. 4 bay, tenders are erected, frames slotted and 
drilled, wheels tired and pressed upon their axles, and so 
on. There are also two cranes, each of 10 tons capacity, 
also by Broadbent, and operated from a cage on the 
crane. The appliance for heating up tires may be briefly 
described. There is no gas laid on to the works, hence 
the usual gas ring cannot be used. Oil is therefore 
employed instead. It is contained in asmall steel vessel, 
which can be connected to the main power air-supply 
pipes. A copper pipe is taken from it and bent intoa 
circle large enough to surround a tire. Suitable burners 
of the Primus stove kind are screwed into the pipe at 
intervals of about 6in., and turned so as to direct their 
flames on to the tire. As the ends of the pipe overlap 
there is a certain amount of elasticity in the ring, so that 
the flames may be adjusted to the best position. This 


| apparatus works excellently, and probably costs less than 


gas would. 7 
The last bay is the biggest of the five. In it the final 
erection of the engines is effected. A picture of it is given 





of the main-line shafting at 
South-street works, has been 
placed. Axles are turned in 
a way which is now not usual, 
and yet, as adopted here, has 
much to commend it. The 
general plan is to hold the 
axle by a clutch in the centre, 
and turn both journals simul- 
taneously. Here the axles 
are roughed down in an 
ordinary lathe provided with 
two slide rests, one of which 
is at work on the body, 
whilst the other is turning 
the journal and whee! seat. 
When half the body and one 
journal and wheel seat has 
been done the axle is 
turned end on end, and the 
remainder done in the same 
way. The journal turned 
is, of course, that at the dead 
centre end. High speed 
steel is used for this work. 
The roughed-out axles are 
then lifted into an adjacent 
lathe, and the journals 
finished, the bodies, of 
course, being left rough. 

Cylinders are bored and 
faced on new machines by 
Craven Brothers, and the 
ports are either slotted o 
milled true. The valve face is planed, the cylinder being | 
held in an old form of chuck which does its work | 
admirably. It consists of a steel screw of large diameter, 
and 3ft. to 4ft. long, supported on two brackets on the 
planer bed. On it slide two large cast iron cones, behind 
each of which is a large nut. One bracket and one cone 
being removed, the cylinder, already bored and faced, is 
threaded on the screw. The cone nut and bracket are | 
then replaced. The two cones enter the ends of the 
cylinder and hold it true to the bed without any packing 
or other bother except the small matter of setting it level | 
sideways. For the most part the machine tools in these | 
bays present nothing out of the common. Some of | 
them are old, and have done good service already in | 
Newcastle. Old and new machines have had to be | 
received, and the well laid schemes have been dis- | 
organised, as they so frequently are, by the exigencies of | 
business. 

Attention may be directed at this point o the system 
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F.g. 4.—SHAFTING BRACKET. 


of shafting. The works are driven electrically ; more, we 
venture to think, from a desire to be thoroughly up-to- 
date than from any great benefit that can be derived 
from it under the circumstances, for the line shafting is 
driven as a whole. Belted to it at one end of each line 
of shafting is a 30 horse-power motor. The line is 260ft. 
long. It is broken in the middle and a friction clutch is 
interposed. Normally the clutch is supposed to be out, 
frequently it is in all-the time, so that the shafting is 
practically continuous. This shafting—3tin. in diameter, 
and running at 130 revolutions per minute—is carried on 
brackets, 10ft. apart, between the main pillars, and drives 
down by belt on to the countershafts, which are sup- 
ported by brackets borne on the longitudinal girders. 





These brackets are worth attention, and we illustrate one 
of them, 3in. Z. The method of attaching them to the 
girder is obvious; it will be seen that hey can very easily 





Fig. 5.—GROUP OF APPRENTICE LATHES. 


on page 260, Fig.9. The engines seen in progress are 
several out of seventeen huge goods engines being built for 
the Bengal-Nagpur Railway. An illustration of one of 
these immense locomotives will be found on another 
page, and in a future issue a drawing of it will be given. 
This shop is served by two 50-ton electric cranes by 


| Craven Brothers, capable of lifting the heaviest locomo- 


tive yet made between them and carrying it about. 
An erecting pit runs the whole length of the shop, and 
the line of rails is continued out through the door into 
the steaming shed, and thence on to the whole system of 
railways outside the shops. Al! through the shops, and 
some distance outside, there are three lines of rails, so 
that the 5ft. 6in. gauge locomotives of the Indian rail- 
ways may be accommodated. The steaming shed has 
a telescopic chimney to pull down over the engine funnels, 
and two pairs of rollers on which the driving wheels 
rest when the engines are being steamed. The chimney 
has a flexible joint, so that the cowl in which it ter- 
minates may be brought easily over the engine, and so 
keep the shed clear of smoke and tteam. In our next 
issue we shall deal with the boiler departmeni and the 
other smaller shops of these works. 








RECENT MASONRY WORK IN THE 
SIMPLON TUNNEL. 


On July 1st last there remained 3507 m., or very little 
over two miles, of boring to complete the perforation of 
the Simplon Tunnel. At the Swiss end the advance 
measured 9427 m.; at the Italian end 6766 m. At the 
latter side—Iselle—there has been difficult and even 
dangerous work in stopping the influx of water. The 
quantity now-issuing from the mouth of tunnel No. 2 at 
the Diveria River has augmented to 1011 litres per second, 
or about the same as at the corresponding summer season 
last year. This smaller tunnel is progressing in normal 
ratio with advance in the main tunnel No 1. The 
general progress is such that the establishment of the 
line of demarcation in the tunnel between the two coun- 
tries has been proposed, but to do this with accuracy 
some preliminary triangulation is necessary. 

In the very difficult portion of the tunnels at the 
Italian end all details of construction for the arch have 
not yet been definitely decided upon, but in general the 
method employed will be that which we have already 
summarily indicated—that is to say, the arch centres 
will be constructed in dry masonry, and supported upon 
provisional masonry walls, built up between the tem- 





porary iron frames and the main abutment walls. (Over 
this centre will be thrown three or four courses of 
voussoirs, each of a depth of 15}in., so that the arch wil] 
vary in total thickness from 3ft. 103in. to 5ft. in, 

From the progress of work recently made we are now 
able to show in detail the method employed for building 
the inverted arch below the temporary iron frames— 
which armouring permits the continuation of the work of 
boring the tunnel, in awaiting the long and difiicult 
process of enlargement of that section which lies in the 
decomposed mica-schist. 

Having taken out part of one of the iron ribs, with 
its double framing of oak posts, a heavy transom and a 
sill are driven in between the contiguous posts. This 
gives an opening 3ft. high, and through it the downward 
excavation proceeds, as shown in Fig. 1. Where there is 
depth sufficient, as in Fig. 2, a lintel, 8in. by 12in., jg 
inserted as quickly as possible under the corners of the 
iron frames, as shown in the same section; proceeding 
then as in Fig. 3, and afterwards as in Fig. 4, as soon as 
the required depth has been reached for a sill, between 
which and the lintel above heavy posts of round section 
are driven in. The plan of the shaft sunk on either side 
of the temporary frames is as given in Fig. 5, which 
shows the place where the ribs were removed at the shaft 
head, together with the length and width of the shaft. 
The continuation of the work right up to the complete 
underpinning of the iron frames is shown in Fig. 6, also 
the system of shoring up the frames against oblique 
pressures. 

The instant this underpinning is complete the masonry 
formation is actively pushed on, from the axial line out. 
wards, as depicted in Fig. 8. The whole plan of the under. 
pinning, when complete, is given in Fig. 7, wherein it will 
be seen that in getting the timbers for the middle lintels 
and sills, it was necessary to cross-cut them in order to 
clear those posts already in place at the corners of the 
frames. The shoring struts for the frames can now be 
removed with safety,as depicted in Fig. 9. Here tho 
lateral enlargement of the shaft is already in progress 
and timbered. 

Arrived with the excavation at the outside corner 
required for the footing, the masonry is inserted between 
the timberings, and gradually, piece by piece, the latter 
is removed to make place for the stones, as in Fig. 10, 
leaving the outer main shaft uprights all in, until, as in 
Fig. 11, they have to be removed to make room for the 
inwardly-progressing wall, and where instead a line of 
posts inserted close up to the frames serves to support 
directly the shaft timbering until the hole so left is 
tinally filled up,as in Figs. 12 and 13. 

At this stage the enlargement of the shafts on either 
side commences above the top of the shaft timbering, 
which had served so far. This is shown in Fig. 13, with 
the first erection of timbers in the space wherein the 
tunnel wall will be eventually built, previous to the 
filling up of temporary masonry between it and the iron 
frames for the eventual support of the dry masonry 
centre. 








OPERATION OF AMERICAN RAILWAYS IN 
1902. 

Tax following summary of statistics of the working of 
the railways of the United States for the year ending 
June 30th, 1902, is compiled from the report of the 
statistician of the Inter-state Commerce Commission :— 


Number of railway companies... 
Miles of railway... ... ... ... 
Miles of track ... ... 
Number of locomotives 

‘a passenger 

os goods... ; 

2 (ers eee 

a carriages and wagons ... 

a passenger carriages 

¥ goods wagons... ... ...  «. 
m railway companies’ wagons ... 
Locomotives per 1000 miles of line... .. 
Carriages and wagons per 1000 milcs 
Passengers carried per locomotive ... 
Passenger miles per locomotive _.., 
Goods hauled per goods locomotive 
Goods miles per goods locomotive... 
Number equipped with train brakes... ... 
Number equipped with automatic couplers... 
Number of wagons with train brakes ..._... 
wagons with automatic couplers... 

a SUITOR ig. 2 resi dae <6) 00 Ves 

a employés per 100 miles of line ... 
INNO 5 cia p'seeo: wovpy sth Lhe ‘000 oes 
Firemen 


” 


Conductors ... ... 

Other trainmen... ... ... 

Pointsmen and watchmen ves 
Wages cf railway employés ... ... 

per cent, of working exp. nse’ 

’ per cent. of gross earnings ... 
Cnpttalsation 3.53 a Ss 
Capitalisation per mile 

Number of passengers 

passenger miles 

tons of goods ... 

pe goods miles ove 
Revenue per passenger ad mile 
Revenue per ton permile... ... ... ... 
Working expenses, per cent. of earnings 
Earnings ee ee are ee 
Working expenses... ... ... 
Working expenses per mile of line 
Ca. hille’ SRSA 5 ileal ae 

Net earnings per mile of line ... 
Passengers killed teas 

Passengers injured 

Employés killed ... 

Employésinjured ... ... ... «. 
Passengers carried for one killed ... 
Passenger miles per passenger killed 
Total persons killed .. .. ... «.. 
Total persons injured 


” 
“”” £2,426,836,600 
12,46 


649,878,505 
" 19,689,937,620 
“1, 260,315,787 
‘""157,289,370,053 
; 0-993. 


” 
” 


£345,276,000 
£223, 249,700 
£1,115 
£122,026, 300 
£610 

345 

6633 

2969) 

50,524 
1,883,708 
57,072,283 
8,588 


64,662 








Tue construction of a new quay at St. Petersburg is 
in contemplation at the cost of 25,000 to 30,000 roubles. 
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THE BRITISH ASSOCIATION 
SOUTHPORT. 
(By our Special Correspondent.) 

Tae meeting of the British Association for the Advance- 
of Science which opened on Wednesday last, 
September 9th, at Southport, is the seventy-third annual 
athering of the Association, and is the second which has 
been held in that popular Lancashire seaside resort. The 
meeting of 1883 at Southport was very successful as 
regards attendance, 2710 members and associates being 
enrolled, but the remembrance of it is chiefly associated 
in my mind with the presidential address of the late 
Professor Cayley, and with its depressing effect upon 
the crowded audience which had gathered to hear it in 
the pavilion of the Winter Gardens. 

The higher mathematics do not lend themselves 
at all to popular treatment, and a recent writer in the 
Times is probably correct when he asserts that the presi- 
dent’s address on that occasion was fully understood by 
only a score of those to whom it was audible. The 
resent meeting of the Association in Southport, under 
the presidency of Sir Norman Lockyer, did not suffer 
from the reproach that its presidential address was 
inaudible to the majority, or too specialised for assimila- 
tion by the audience who heard it. But the attendance 
did not reach that of the Southport meeting of 1883, 
for, owing to various causes, the interest in, and attend- 
ance at, the annual gatherings of the Association have 
fallen off considerably in recent years. One cause for 
this diminution in the attendance is the general desire on 
the part of all classes of society to spend the time 
devoted to recreation and holidays entirely in the open 
air, and a decided disinclination to combine holiday- 
making with anything approaching serious study. A 
second cause is the lack of respect now shown to the 
dilettante scientists of both sexes, who formerly pro- 
vided the bulk of the attendance at the meetings of the 
Association. The average non-scientific man who 
informs his friends that he proposes to attend the 
meetings of the British Association is no longer 
regarded with mingled feelings of awe and approval. 
He is rather looked upon with pitying smiles as a foolish 
individual who does not know how to spend holidays in 
September to better advantage. The attendance at this 
annual gathering of scientists is thus being more and 
more restricted to those who are seriously interested in 
one or other of the branches of science with which the 
Association concerns itself, or who have personal axes to 
grind; and the majority of the members and associates 
are now disposed to place the work of the sections 
above considerations of mere pleasure or amusement. 

Did this falling off in attendance not cause a corre- 
sponding diminution in the receipts, and consequently in 
the sums devoted to research work, there are probably 
few who would not agree with me in thinking this 
elimination of the dilettante scientist as a distinct gain. 

In the following report of the Southport meeting, I 
will confine attention to the Presidential Address, and 
to the papers read before the Engineering Section. 
Limits of space will prevent any detailed reference to 
the proceedings of the other sections, or to the social 
functions and excursions which are the usual accom- 
paniments of the annual gathering. At the present 
Southport meeting these latter have been provided 
on an unusually liberal scale, and the visits to the 
British Westinghouse Works at Manchester, to Port 
Sunlight, and to the Diamond Match Works at Sea- 
forth, planned for Saturday, September 12th, will also, 
no doubt, attract Jarge numbers. Of the three evening 
lectures to be delivered by Dr. kobert Munro, by Dr. 
Arthur Rowe, and by Dr. J. S. Flett respectively, only 
that by the last-named, dealing with his “ Observations 
during the recent Volcanic Eruptions in the West 
Indies,” will receive detailed notice. 

Sir Norman Lockyer, K.C.B., F.R.S., delivered his 
presidential address at 8 p.m. in the Opera House to a 
large audience. He took for his title “ The Influence of 
Brain Power on History.” But he said very little about 
either brain power or history. We do not think 
it is necessary to devote much space to this address, 
which contained lJittle of interest to engineers. Sir 
Norman’s thesis admits of being very briefly stated. 
Our national industries are suffering because we have 
not a sufficient number of universities wherein science 
is taught. “To compete on equal grounds with 
other nations,” says Sir Norman Lockyer, “ we must 
have more universities. But this is not all—we 
want a far better endowment of all the existing 
ones, not forgetting better opportunities for research 
on the part of both professors and students. Another 
crying need is that of more professors and better pay. 
Another is the reduction of fees; they should be reduced 
to the level existing in those countries which are 
competing with us—to, say, one fifth of their present 
tates, so as to enable more students in the secondary 
and technical schools to complete their education.” 
But universities cannot be had without money, and the 
President's estimate for such universities is twenty-four 
millions sterling. He contends that if we can spend huge 
sums on battleships to protect our commerce in one way, 
we ought to spend with equal liberality on education to 
protect it in another way. Sir Norman Lockyer has a 
very short way with the taxpayer. ‘‘ How,” he asks, “is 
this money to be raised? I reply, without hesitation, 
duplicate the Navy Bill, 1888-9; do at once “for brain 
power what we so successfully did then for sea power. 
If while we spend so freely to maintain our sea power 
our export of manufactured articles is relatively reduced 
because our competitors beat us in the markets of the 
world, what is the end of the vista thus opened up to us? 
A navy growing stronger every year and requiring larger 
votes to guard our commerce and communications, and a 
vanishing quantity of commerce to guard—a reduced 
national income to meet an increasing taxation! The 
pity is that our Government has considered sea power 
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alone ; that while so completely guarding our commerce 
it has given no thought to one of the main conditions on 
which its production and increase depend. A glance 
could have shown that other countries were buildin 
universities even faster than they were building battle- 
ships—were, in fact, considering brain power first and 
sea-power afterwards.” 

It may, perhaps, be remarked that the universities, 
to be of use, must have some definite object, some par- 
ticular line of action. We gather that their principal 
duty willlie in carrying on research. “ Research is now 
generally acknowledged to be the most powerful engine 
of education that we possess. But education, after all, 
is but a means to the end, which, from the national point 
of view, is the application of old and the production of 
new knowledge. Its national importance, apart from 
education, is now so generally recognised that in all 
civilised nations except our own means of research are 
being daily more amply provided for all students after 
they have passed through their university career, and, 
more than this, for all who.can increase the country’s 
renown or prosperity by the making of new knowledge, 
upon which not only commercial progress, but all intel- 
lectual advance, must depend.” Sir Norman Lockyer 
obviously had in mind the objections of those who, on 
the one hand, maintain that research ought to be utili- 
tarian, and, on the other, that research is too sacred a thing 
to have its value estimated in pounds, shillings, and pence. 
“Tt is imagined by many who have given no thought to 
the matter that this research should be closely allied 
with some application of science being utilised at the 
time. Nothing could be further from the truth; nothing 
could be more unwise than such a limitation. Surel 
all the laws of Nature will be ultimately of service, and, 
therefore, there is much more future pa to be got from 
a study of the unknown and the unused than we can 
hope to obtain by continuing the study of that which is 
pretty well known and utilised already. It was a King 
of France, Louis XIV., who first commended the study 
of the méme inutile. The history of modern science 
shows us more and more as the years roll on the neces- 
sity and advantage of such studies, and therefore the 
importance of properly endowing them ; for the produc- 
tion of new knowledge is a costly and unremunerative 
pursuit.” Under the circumstances it seems doubtful that 
much can be had in a hurry in return for £24,000,000. 

The President considered at some length how his pro- 
gramme could be carried out, and suggests that the 
British Association is fitted for the work. A careful 
study of the early history of the Association leads 
Sir Norman Lockyer to the belief that the function 
suggested was strongly in the minds of the founders; 
but be this as it may, he would point out how admirably 
the organisation is framed to enable men of science to 
influence public opinion, and so to bring pressure to bear 
upon Governments which follow public opinion. (1) Un- 
like all the other chief metropolitan societies, its outlook 
is not limited to any branch or branches of science. (2) 
It has a wide and numerous fellowship, including both 
the leaders and the lovers of science, in which all 
branches of science are and always have been included 
with the utmost catholicity—a condition which renders 
strong committees possible on any subject. (3) An 
annual meeting at a time when — can pay attention 
to the deliberations, and when the newspapers can print 
reports. (4) The possibility of beating up recruits and 
establishing local committees in different localities, even 
in the King’s dominions beyond the seas, since the place 
of meeting changes from year to year, and is not limited 
to these islands. The British Association, then, has a 
scientific Parliament competent to deal with all matters, 
including those of national importance, relating to 
science, and also machinery for influencing all new councils 
and committees dealing with local matters, the functions 
of which are daily becoming more important. 

The conclusion of the address is as follows :— 

In referring to the new struggle for existence among civilised 
communities I pointed out that the solution of a large number of 
scientific problems is now daily required for the State service, and 
that in this and other ways the source and standard of national 
efficiency have been greatly changed. Much evidence bearing 
upon the amount of scientific knowledge required for the proper 
administration of the public departments, and the amount of 
scientific work done by and for the nation, was brought before the 
Royal Commission on Science presided over by the late Duke of 
Devonshire now more than a quarter of a century ago. The Com- 
mission unanimously recommended that the State should be aided 
by a scientific council in facing the new problems constantly 
arising. 

But while the home Government has apparently made up its 
mind to neglect the advice so seriously given, it should be a source 
of gratification to us all to know that the application of the 
resources of modern science to the economic, industrial, and agri- 
cultural development of India bas for many years engaged the 
earnest attention of the Government of that country. The 
Famine Commissioners of 1878 laid much stress on the institution 
of scientific inquiry and experiment designed to lead to the gradual 
increase of the food supply and to the greater stability of agricul- 
tural outturn, while the experience of recent years has indicated 
the increasing importance of the study of the economic products 
and mineral-bearing tracts. 

Lord Curzon bas recently ordered the heads of the various 
scientific departments to form a board, which shall meet twice 
annually, to begin with, to formulate a programme and to review 
past work. The board is also to act as an advisory committee to 
the Government,* providing among other matters for the proper 
co-ordination of all matters of scientific inquiry affecting India’s 
welfare. Lord Curzon is to be warmly congratulated upon the 
step he has taken, which is certain to bring Benefit to our great 
dependency. 

‘The importance of such a board is many times greater at home, 
with so many external as well as internal interests to look after— 
problems common to peace and war, problems requiring the help 
of the economic as well as of the physical sciences. 

It may be asked, What is done in Germany, where science is 
fostered and utilised far more than here? The answer is, There is 
such acouncil. I fancy, very much like what our Privy Council 
once was, It consists of representatives of the agen the 
Universities, the industries, and agriculture. It is small, con- 
sisting of about a dozen members, corsultative, and it reports 
direct to the Emperor. It does for industrial war what military 
and so-called defence councils do for national armsmeuts ; it con- 
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siders everything relating to the use of brain-power in peace—from 
alterations in school regulations and the organisation of the 
Universities, to railway rates and fiscal schemes, including the 
adjustment of duties. I am informed that what this council 
advises generally becomes law. It should be pretty obvious that 
a nation so provided must have enormous chances in its favour. 
It is a question of drilled battalions against an undisciplined army, 
of the use of the scientific spirit as opposed to the hope of 
“muddling through.” 

Mr. Haldane has recently reminded us that ‘‘ the weapons which 
science places in the hands of those who engage in great rivalries of 
commerce leave those who are without them, however brave, as 
badly off as were the dervishes of Omdurman against the maxims 
of Lord Kitchener.” Without such a machinery as this, how can 
our Ministers and our rulers be kept completely informed on a 
thousand things of vital importance? Why should our position 
and requirements as an industrial and thinking nation receive less 
attention from the authorities than the headdress of the Guards? 
How, in the words of Lord Curzon,* can “‘the life and vigour of a 
nation be summed up before the world in the person of its 
sovereign ” if the national organisation is so defective that it has 
no means of keeping the head of the State informed on things 
touching the most vital and lasting interests of the country? We 
seem to be still in the Palxolithic Age in such matters, the chief 
difference being that the sword has replaced the flint implement. 
Some may say that it is contrary to our babit to expect the 
Government to interest itself too much or to spend money on 
matters relating to peace ; that war dangers are the oaly ones to 
be met or to be studied. 

But this view leaves science and the progress of science out of 
the question. Every scientific advance is now, and will in the 
future be more and more, applied to war. It is no longer a 
question of an armed force with scientific corps ; it is a question 
of an armed force scientific from top to bottom. Thank God, the 
Navy has already found this out. Science will ultimately rule all 
the operations both of peace and war, and therefore the industrial 
and the fighting population must both have a large common ground 
of education. Already it is not looking too far ahead to see that 
in a perfect State there will be a double use of each citizen—a 

use and a war use; and the more science advances the 
more the old difference between the peaceful citizen and the man- 
at-arms will disappear. The barrack, if it still exists, and the 
workshop will be assimilated ; the land unit, like the battleship, 
will become a school of applied science, self-contained, in which 
the officers will be the efficient teachers. I do not think it is 
yet recognised how much the problem of national defence has thus 
become associated with that with which we are now chiefly con- 
cerned. These, then, are some of the reasons which compel me to 
point out that a scientific council, which might be a svientific com- 
wittee of the Privy Council, in dealing primarily with the national 
needs in times of peace, would be a source of strength to the 
nation. 

To sum up, then. My earnest appeal to you is to gird up your 
loins and see to it that the science of the British Empire sha!] no 
longer remain unorganised. I have endeavoured to point out to 
you how the nation at present suffers from the absence of a 
powerful, continuous, reasoned expression of scientific opinion, 
urging, in season and out of season, that we sball be armed as 
other nations are, with efficient Universities and facilities for 
research to uphold the flag of Britain in the domain of learning 
and discovery, and what they alone can bring. I have also endea- 
voured to show how, when this is done, the nation will still be 
less strong than it need be if there be not added to our many 
existing councils another, to secure that even during peace the 
benefits which a proper co-ordination of scientific effort in the 
nation’s interest can bring shall not be neglected as they are at 
present. 

Lest some of you may think that the scientific organisation which 
I trust you will determine to found would risk success in working 
on such large Jines, let me remind you that in 1859, when the Jate 
Prince Consort occupied this chair, he referred to “‘ impediments” 
to scientific progress, and said, ‘‘ They are often such as can only 
be successfully dealt with by the powerful arm of the State or the 
long purse of the nation.” If the Prince Consort had lived to 
continue his advocacy of science, our position to-day would have 
been very different. His early death was as bad for Britain as the 
loss of a great campaign. If we cannot make up what we have 
lost, matters cannot mend. I have done what I feel to be my 
duty in bringing the present condition of things before you. It is 
now your duty, if you agree with me, to see that it bs put right. 
You can if you will. 








THE SOUTHWARK BRIDGE IMPROVEMENT.—The Bridge House 
Estates Committee of the City Corporation have issued a report 
on the following reference :—‘‘ That, having regard to the 
prospective increase in the income arising from the Bridge House 
estates, it be referred to the Bridge House Estates Committee to 
consider and report to the Court generally upon the existing 
facilities for traffic across the river Thames within the City’s 
jurisdiction, and tomake such arrangements for increasing such facili- 
ties both as regards bridge accommodation and otherwise, as they 
may deem expedient in the interests of pedestrian and vehicular 
traffic, and more particularly as to the desirability of improving 
the northern approach to Southwark Bridge by the construction of 
a viaduct starting from a point in Queen-street, adjacent to 
Cannon-street, over Upper Thames-street, to the commencement 
of the bridge. And, further, to consider as to the practicability 
of removing the cast iron semi-circular arches of the bridge and 
replacing them by low-crowned elliptic arches, as adopted at 
Westminster Bridge.” The Committee report that the City 
Surveyor, Mr. A, Murray, and Mr, E. W. Cruttwell, the then 
assistant consulting engineer to the Tower Bridge, were instructed 
to consider the best means of effecting improvements to Southwark 
Bridge and its approaches. They accordingly reported, and 
suggested the following methods of improving the bridge :— 
‘*(1) By lowering the present bridge and its approaches and 
raising the levels of Upper Thames-street and Queen-street 
between Cannon-street and Upper Thames-street; and (2) 
by lowering the present bridge, and constructing a viaduct 
across Upper Thames-street.” It was.considered by the com- 
mittee that the cost of carrying out the latter plan, together with 
the necessary spur streets, would be far too heavy to justify its 
being recommended to the Court of Common Council for adoption. 
The first-named design contemplates the lowering of the summit 
of the bridge between 7ft. and 8ft., the improvement in the 
gradient of Queen-street, the raising of the level of Upper Thames- 
street between 3ft. and 3ft. 6in.—where the approach to the 
bridge intersects—and the streets and lanes leading therefrom 
proportionately. The special sub-committee recommend that that 
scheme should be adopted and carried out at an estimated cost of 

50,000. Vehicular traffic returns have been taken over the four 
City bridges, and have proved that, owing to the gradients, 
Southwark Bridge is not much used by heavy vehicular traffic. 
The new scheme entails a reconstruction of the bridge, 
the only portion of the present structure to be utilised being 
the shore abutments. The width between the parapets is at 

resent 42ft. 6in., and it is proposed to increase it to 

ft. 6in. The scheme will result in an improvement in the- 
gradient of the north side from about 1 in 20 to about 1 in 50, 
and on the south side from about 1 in 23 to about 1 in 40-5, com- 
paring very favourably with the gradient of Blackfriars Bridge, 
which is 1 in 40. The actual amount that the bridge may be 
lowered will depend largely on the views of the Thames Conser- 
vancy Board, whose consideration will, no doubt, be influenced by 
the fact that the headway at Cannon-street Railway bridge at 
high water is 25ft. 4in., while at Southwark Bridge it is 28ft. 9in. 
—Times 





* Times, September £(th, 1903. 
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CONSTRUCTION OF THE CONNELL FERRY BRIDGE 


(For description see page 257 ) 
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CONNEL FERRY RAILWAY BRIDGE. 


Tue Ballachulish extension of the Callander and Oban 
Railway, worked by the Caledonian Railway Company, 





which extension was sanctioned in Parliament in the | 


Session of 1895, was officially inspected by Colonel 
Yorke, on behalf of the Board of Trade, and passed for 
Service, in the second week of August, and on August 
21st it was formally opened for traffic. A special saloon 
train, starting from the Buchanan-street Station of the 
Caledonian Company, and conveying a large number of 
gentlemen representative of the Caledonian Company, 
and of the engineering and contracting firms concerned 
in the undertaking, traversed the new extension, the 
party holding a formal opening function in the Balla- 
chulish Hotel. 


The new line extends from Connel Ferry Station on | 
‘the case of the 


the Callander and Oban line, about five miles from the 








March 3rd, March 3rd, March 24th, May 27, 1903 


to Ballachulish, near the head of Loch Linzhe. It is 
nearly 28 miles in length, and traverses a district of 
surpassing interest, both physically and historically. 
Short as the line is the construction of it occupied 
nearly five years, and the approximate cost is given 
at £400,000, a somewhat larger figure than the 
original estimate. The line, however, stands pro- 
minently out amongst the various railway enterprises, 
either carried out or proposed, in the Western Highlands. 
The country involved in the undertaking does not readily 
lend itself to railway extensions, owing to the irregularity 
of the coast line, and the various intervening arms of the 
sea had either to be followed in detour, or bridged across, 
with the result that in several cases bridges have been 


| erected of considerable. magnitude, for example, the 











26th, November 6th, and November 10th, 1902 ; 


| latter place—the “ Charing Cross of the Highlands ’— | almost to the point of disjunction from the old line at 


Connell Ferry. Here the new line crosses Loch Etive, 
at its narrowest part, it is true, but almost coincident 
with the “Falls "—or rapids—of Lora; a circumstance 
which imported into the problem of the crossing several 
special features of difficulty, and renders the completed 
structure one of quite exceptional interest. 

The waters of the loch here have at spring tides a 
drop, in a length of 850ft. or thereby, of 4ft.; and the 
current, both at flood and ebb tide, is very rapid; pro- 
bably not less, if it could be gauged aright, than from 10 to 
11 miles an hour at ordinary spring tides. Owing to the 
navigation for small steamers and other craft to the upper 
portion of the loch having to be preserved, and to the 
difficulty of forming piers in the rapid running tideway, 
the cantilever form of construction for the bridge recom- 


Creran ‘Bridge, over Loch Creran, and notably so in| mended itself to, or almost forced itself jupon, the 


crossing of Loch Etive, 


close ! designers, and all the more so on account of the 
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impossibility of having even temporary staging erected 
in the midst of the flowing waterway. The total width 
of the waterway is 690ft., and the two main granite 
piers supporting the two end cantilevers are 524ft. apart, 
centre to centre. The clear span is 500ft.—of which 
232ft. in the middle consists of ordinary girder work— 
thus giving to the Connel Ferry Bridge the distinction 
of being the second longest clear-span railway bridge in 
Europe, the Forth Bridge, of course, taking precedence. 
The clear height from high-water level to the underside 
of the central girder span is 50ft., while the total height 
from high water to the highest point of the bridge is 
125ft. The latter figure, of course, applies to the two canti- 
lever spans at the ends of the bridge, the central girder 
span being built out from each end, in continuation of the 
cantilevers, temporary connections being made at these 
points until a junction was formed at the centre of the 
bridge. 

From photographs kindly placed at our disposal by the 
builders—Arrol’s Bridge and Roof Company, Limited, 
Glasgow—we give herewith illustrations of the bridge as 
nearly completed, and as it appeared at various stages of 
progress. From these it will be readily gathered that 
the design in its main features, and in respect of each 
cantilever end, consists of two main legs or supports 
resting upon a masonry pier and projecting diagonally 
upwards and outwards to the middle of the waterway, 
thus shortening the overhanging portion of the cantilever 
trusses suspended from the top of the main legs. The 
latter are held back by tie-booms, which form the upper 
members of the cantilever trusses, the shore ends of 
which are connected to the bases of the main legs by 
long back struts. These, together with the main legs 
and tie-booms, form large triangles, at whose base the 
whole weight of the bridge and its load is carried. To 
meet the tendency of this triangular conformation, and 
its dependent accessories, to tilt seawards, the landward 
ends of the canti'ever trusses are anchored down to the 
masonry abutments forming the end of the land 
approaches, which consist of three masonry arches. 
The anchoring consists of massive steel ties and heavily 
grouped and built anchor girders, the latter being about 
50ft. below rail level. One of our illustrations, Fig. A, 
shows the character of this anchor girder structure. 
The masonry around and above each anchor weighs 
about twice the amount of the maximum upward pull on 
the anchor ties. The abutments are 45ft. in width by 
20ft. thickness, and access is had to the ties and combined 
anchor girder, for inspection and painting, by a subway, 
the opening for which in the face of the abutment 10ft. 
above high-water level may be seen in one of our 
illustrations. 

The two main granite piers taking the bases of the main 
legs are 24ft. wide at the top and 110ft. long. They are 
founded on solid rock, and were built within cofferdams 
in shallow water. Upon the top of each pier are two 
built-up wrought steel bases, 14ft. by 10ft., for the main 
legs. Each hasbeen built with a maximum load in view 
of about 1500 tons. Viewed endwise, or in cross section, 
the main legs spread outwards as they approach the base, 
so as to give the necessary stability to the general 
structure, and in this connection it may be mentioned 
that in the body of the masonry piers a series of vertical 
steel tie plates, or beams, 24in. by lin. thick, with box- 
girder structural ends to take the functions of washers, 
were embedded as cores or beams for tying the masonry 
together against anything like lateral spread under the 
superimposed weight. The girder washers were tightened 
up to the masonry by means of powerful hydraulic jacks. 

The horizontal rail-bearing, and therefore ultimate 
member of the general steel structure, braced, of course, 
in connection with the back strut from the apex of the 
triangle, carries one line of rails and a footway ; the total 
width between the main girders, centre to centre, being 
21ft.6in. Owing to the great length of the bridge relatively 
to its width, and the heavy resultant wind pressure to 
which it may be subject—the cantilever trusses and the 
main girders of the middle span being all built in the 
vertical plane—it was deemed necessary to provide 
supplementary outer booms spreading in width from the 
ends of the cantilever trusses till, at the point of crossing 
between the main legs, where the width is 43ft., the line 
of the outer booms again seeks the normal width of the 
rail-bearing member. At the points of intersection 
with the main legs the outer booms are fitted with 
brass rubbing pieces, which, in the event of Jateral 
wind pressure, bear against corresponding rubbing 
pieces attached to the main legs. Horizontal struts, 
fitted diagonally between the booms at each point of 
triangulation, transmit the greater proportion of the 
stresses coming upon the inner booms to the outer 
booms. 

Into structural scantling and detail we do not propose 
entering at this time. The main members of the canti- 
levers are built up, in box section, of plates and angles, 
the cross section measurement of the main legs being 
6ft. Tin. (over outside stiffening angles, which are 6in. by 
6in.) by 4ft. 6in. The section of back struts is 5ft. 6in. 
by 4ft. 6in. The booms are built up of box and in- 
verted U section, the top booms of the main trusses being 
braced together diagonally and transversely. The lower 
member of the transverse bracing of the centre span 
girders is arranged to give a clear height of 14ft. 6in. 
over the rails on the deck of the bridge. 

For supporting the flooring, plate and angle girders 
2lin. in depth are fitted at intervals of from 14ft. to 16ft., 
placed at each point of intersection of the main triangu- 
lation, and midway between these points, the latter being 
supported partly by the main diagonals, and in part by 
subsidiary raking struts, which serve also to combat any 
bending tendency in the main diagonals brought about 
by the weight of the cross girders and their load. The 
flooring is of jin. plates, and the rail-bearers are of 
trough section. A lattice fence separates the footway 
from the railway line. 

The booms and bracings of the middle girder span are 
generally similar to these features in the cantilever spans, 





and the girder panels, consisting of straight parallel N 
trusses in eight 
The middle span girders are supported upon the extreme 
ends of the cantilever spans by independent vertical 
posts, whose bottom ends are borne by the cantilevers, 
whilst top ends bear against the undersides of the top 
boom of the middle girders. The ends of the posts are 
semi spherical, and rest in corresponding sockets, thus 
providing for ready adjustment to any slight movement 
due to expansion and contraction, or to deflection in the 
structure. 

With the completion of the building of the masonry 
abutments and piers, which was commenced in 1898 
operations were begun on the steel work at both sides of 
the Loch in May, 1900. Integral parts of the structure 
were to a large extent, of course, riveted up before 
leaving the builders’ works at Germiston, Glasgow. In 
this connection it may here be stated that quite two- 
thirds of the total amount of riveting was carried out in 
the works, pneumatic compression riveters as well as 
hydraulic riveters being used. The remaining third of 
the riveting was done with the material in situ, this 
being almost wholly accomplished by hand pneumatic 
tools of the “ Boyer” type, as supplied by the Con- 
solidated Pneumatic Tool Company, London. Generally 
speaking, the rivets throughout are jin. diameter, a small 
proportion being of lin. diameter. The total quantity of 
steel used in the structure amounted to close on 
2600 tons. 

The base plates on the main piers having been com- 
pleted, work then proceeded on the main legs and back 
struts. Staging was employed in the construction of the 
back struts, lower booms, main cantilever trusses, &c., 
from the abutments to the piers, and cranes, which ran 
on the staging and lower booms at about rail level, were 
used for hoisting and placing the material. Staging was 
abandoned when the work had got as far as the piers, the 
supports for the cranes thereafter being projected out- 
wards on the cantilever principle in advance of the work 
to be done. There were two cranes—one steam crane 
of 10-ton power, and one 8-ton hand crane—carried on an 
eight-wheeled trolley, about 80ft. in length. With abcut 
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40ft. of the trolley projected in advance of the work— 
being fixed in this position to the supporting structure— 
and with a length of jib of 7Oft., the 10 ton crane thus 
commanded a considerable distance in advance of the 
work already completed, and supported each additional 
member of the girder work until bolted in position. The 
8-ton hand crane, at the landward end of the trolley, was 
used for placing the bracing and lighter structural items. 
These arrangements may be discerned on some of the 
illustrations we give, and attention may also be called to 
the netting, placed under and carried along with the 
trolley, designed to protect the workmen and tools 
against accidental precipitation to the waters below. 
This arrangement was effective in several cases of work- 
men thus endangered. Here it may conveniently be 
mentioned that the average number of men employed on 
the work throughout was about 200, the satisfactory 
housing of that number, temporarily, in a district where 
suitable accommodation was scarce or altogether absent, 
and especially during the severe winter weather when 
wind gales and rain were responsible for frequent and 
sometimes protracted stoppages, being one of the most 
trying problems in the undertaking as concerned labour. 

By means of long massive screw bolts and nuts, which 
were provided temporarily between the booms of the 
cantilever ends and those of the mid-span girders, the 
latter were supported, and adjusted to true level as they 
were added to the structure. These bolts, fitted near 
the top and bottom of the girder, were 8in. in diameter, 
and they were fitted with 4in. armour plate washers at 
the ends, which distributed the load upon each web of 
the booms. Outside the washers were nuts, machined 
on the outer edge as worm wheels, which engaged in 
worms actuated by capstan bars. It was thus possible, 
by operating the top and bottom bolts simultaneously, 


so as to give a pull and thrust action respectively, to raise | 


or lower the ends of the booms of the middle span, or, by 
actuating the screws on the two side bolts, to alter the 
alignment. By this means, in fact, it was found possible 
to move the ends of the booms that were ultimately to 
be connected in any direction. When the last or central 
member of the middle span came to be inserted, the 
exact length required to suit the closing-in panel was 


bays, are each of 29ft. in length. | 


easily ascertained, and the work of closing in was com 

paratively simple. It may be mentioned that the measure. 
ment of what was requisite in this way was actually 
within a quarter of an inch of what had been estimate) 
and provided for. The work of fitting the closing in 
length of the structure was accomplished on May 9th 
this year. : 

The rail bearers, which, as already stated, are of trough 
section, accommodate the longitudinal sleepers, which 
are of Jarrah wood, 6in. by 13in., fixed with asphalt 
Special chairs carry both running rails and guard rails. 
the former weighing 85 1b. per yard. Owing to there 
being only one line of rails across the bridge—ovyey 
which up, as well as down, traffic will, of course 
be conducted—the ordinary method of scarfing the 
rails on long span cantilever bridges, to allow for 
the expansion and contraction due to variation in tem. 
perature, has been departed from. To obviate the 
objection of the rail scarf becoming a facing point in one 
direction for up and down trains—especially at the 3in, 
gap, purposely left in the line of running rails at the 
junction of the middle girder span, with the two ends of 
the cantilever spans—a butt or joint-piece rail, several 
feet in length, has been fitted outside the running rails, 
and brought close up to the outside of same by cutting 
away the outside half of the bull-head of rail. The joint 
piece has its topside edge gradually sloped upwards 
from each end towards the centre of the gap in the run. 
ning rails, till, at that point, it is slightly above the 
normal level of rails. It thus affords a bearing surface 
for the outside of the wheel tires, which effectively 
bridges the gap, and obviates contact with the facing 
points. 

In the testing of the bridge, which, as before stated, 
took place in the second week of August, nine Caledonian 
engines and four 380-ton wagons, all loaded, were 
employed, the entire load being about 1000 tons. They 
were first passed over the bridge very slowly and 
stopping frequently. Afterwards this heavy train 
traversed the bridge several times, each time at increased 
speed, and Colonel Yorke, on behalf of the Board of 
Trade, was enabled to certify as to its stable character 
and suitability for traffic. The ceremonial opening of 
the new line took place, as has been stated, on August 
21st, and since that date five trains per day each way 
have passed over the bridge. 

Sir John Wolfe Barry and Messrs. Formans and 
McCall were engineers for the railway, and in the design 
and construction of the Connel Ferry and the Creran 
bridges there were associated Sir John’s partners 
Mr. H. H. Brunel and Mr. E. Cruttwell. The resident 
engineer was Mr. A. J. Pringle. The contractor for the 
railway was Mr. John Best, Edinburgh, and for the 
bridges, as has already been said, Arrol’s Bridge and 
Roof Company, Limited, Germiston Ironworks, Glasgow. 








JAMES M. GALE. 


We have to record with regret the death of Mr. James 
M. Gale, formerly water engineer for the city of Glasgow, 
which took place on the 7th inst. Mr. Gale, who was in his 
73rd year, had been in failing health for some years, 
and about the end of last year he placed his resignation in 
the hands of the Corporation of Glasgow, having for some 
time previously relinquished his duties. Gradually becoming 
weaker since that time, his death now has not been unlooked 
for by his friends. Born at Ayr in 1830, Mr, Gale received 
his education at the local academy, and when fourteen years 
of age went to Glasgow, and entered the office of his brother, 
Mr. William Gale, who was engineer to the Gorbals Water 
Company—Gorbals being a formerly detached district in the 
southern part of Glasgow. To extend his knowledge of 
engineering he attended Glasgow University, and studied 
under Professor Macquorn Rankine and Professor Laing. 
While in the office of his brother he was employed in the 
design and in supervising the construction of the Gorbals 
Waterworks, which were opened in 1847, In 1854 he was 
assumed a partner by his brother, and entrusted with the 
construction of the Balgray reservoir, the largest of the 
reservoirs connected with Gorbals works. At the same time 
Mr. Gale drafted plans for the proposed enlargement of these 
works, which were considered an alternative scheme to the 
Loch Katrine project, then receiving attention. When the 
Corporation obtained the Act in 1855 for the introduction of 
the new supply from Loch Katrine, Mr. Gale acted as resident 
engineer on the city section of the scheme under Mr. Bate- 
man, by whom it was designed and carried out. In 1859, 
when the works were completed, Mr. Gale was appointed 
chief engineer of the Glasgow Corporation Waterworks, and 
from that time onwards until the close of last year—a 
period of forty-three years—he had entire charge of 
the works. Among the numerous works which he per- 
sonally designed and saw carried out in connection with 
the water supply of Glasgow, reference need only be made to 
the entire duplication of the original Loch Katrine scheme, 
at a cost of nearly £1,500,000. The necessity for this 
immense extension was realised so long ago as 1882, and three 
years later an Act was obtained giving power to raise the level 
of the loch, and to construct an additional reservoir. For 
the whole of the plans Mr. Gale was responsible, and the 
work was carried out under his direct personal supervision. 
His services were also requisitioned by various local autho- 
rities in the West of Scotland, in connection with water 
supply undertakings, and the burghs of Dumbarton, Port 
Glasgow, Hamilton, and Kilmarnock benefited from his able 
assistance. In the engineering profession Mr. Gale held a 
high place. He was a life member of the Institution of 
Engineers and Shipbuilders in Scotland, and for a period 
occupied the position of president. He contributed, from 
time to time, many useful papers, which are embodied in the 

rinted transactions of the Institution. He was throughout 
| his career held in the greatest esteem by the successive Town 
| Councils under whom he served—not alone for his eminence 
| as an engineer and for his unremitting zeal in the interesé of 

Glasgow, but for his high personal character. A son of Mr. 

Gale, Mr. William M. Gale, is now chief assistant to Mr. W. 

Sutherland, formerly an assistant under Mr. Gale, senior, 
| who was appointed Glasgow waterworks engineer several 
| months ago, 
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RAILWAY MATTERS. 


Tue works of the Gloucester Railway Carriage and 
Wagon Company are now operated hy olectric power, 

Tur Australian Government has decided to call for 
for the manufacture locally of sixty to a hundred loco- 

The estimated cost is a quarter of a million sterling, and 
will be allowed for the completion of the 


tenders 
motives. 
four or five years 
contract. 

Tux directors of the Midland Railway have appointed 
Mr. Cecil Paget to the position of chief mechanical engineer and 
locomotive superintendent, in succession to Mr. Samuel White 
Johnson, wo oer retires from the post, after thirty years 
service with the Midland Company. 


Tus new workshops of the Queensland Railways are 
jrovided with electric power for driving the machine tools. The 
shop3 cover an area of five acres, and the plant includes four 
Babcock-Wilcox boilers, 161 motors ranging from 1 to 75 hore- 
power, and aggregating 1200 horse-power. 


Ar the meeting of the Leith Town Council, last week, 
it was finally decided to purchase the undertaking of the Edin- 
burgh Street Tramways Company at Leith, the purchase price 
peing £60,000, The undertaking will, in future, be worked by 
the corporation, and a proposal has been put forward to electrify 
the system. 

Accorpina to calculations made recently by the 
Russian Ministry of Ways of Communications the conveyance of 
settlers by the Siberian Railway entails upon that line a yearly 
loss of from £33,000 to £44,000. This estimate does not include 
the fitting out of hospital cars and the cost of disinfecting the cars 
and stations used by the colonists, 


Tur German railways asked the Russian authorities 
to establish direct passenger traffic without change of carriage 
between Wirballen and Moscow. The Russian Ministry of Ways 
of Communications has refused to entertain the German suggestion, 
on the ground that such through communication would not be to 
the advantage of the Russian rail ways. 


Tar Great Western Railway Company announces that, 
on and from Monday next, a motor car will be run from Helston 
Station to the Lizard, in connection with the Cornish express 
leaving London at 10.45 am. for the conveni of p 
travelling to the Lizard. This is a development of the motor car 
service inaugurated a fortnight ago, which has proved so 
successful, : 

Ir is reported that the Belgians, after protracted and 
laborious negotiations, begun in 1898, have secured a concession 
for a railway to run between Kai-feng-fu—1l14 dez. 13 min. longi- 
tude, 35 deg. latitude North—and Hunan-fu—112 deg. 30 min. 
latitude North. This line, which intersects the railway from Lu- 
han, has a length of about 200 kiloms., and follows the valley of the 
Hoang-Ho—Yellow River. The railheac will be at the town of 
Singan-Fu, 

In the United States there are 987 companies working 
tramways—no tramways being worked by municipalities—with 
16,648 miles of track or route, and 22,589 miles of single line ; on 
these there were running in 1902 60,290 passenger and 6909 other 
cars, making 67,199 in all, or four and three per route and single rail 
respectively. Of steam engines, there were 2337 with 1,298,183 
horse-power ; of dynamos, 3257 with 1,200,138 horse-power ; or a 
total of 2,498,271 horse-power. 


Tue North-Eastern meynicin, Company is about to 
commence a service of motor cars between Beverley and North 
Frodingham. The route is nearly fifteen miles in length, and the 
cars will carry sixteen passengers, with luggage on the roof. The 
vehicles were designed and constructed by Stirlings, Limited, at 
Edinburgh, and are 24 brake horse-power, four-cylinder petrol 
cars, with three forward speeds and a reverse. The transmission 
is direct, thos doing away with chains, 


THE Cape to Cairo Railway has been carried forward 
by the Chartered Company to the Wankie coalfields, which are 
200 miles north of Buluwayo, and some 70 miles south of the 
Victoria Falls. For the firat time in their existence, therefore, 
the Wankie coalfields will be able to export coal all over the 
country, and especially to the northern parts of Cape Colony, 
where the supply is very deficient. At the present rate of pro- 
gress it is expected that the railway will roo the Victoria Falls 
about next April. 


At Abbots Ripton, between Huntingdon and Peter- 
borough, on the Great Northern Railway, one of the company’s 
platelayers, with an eye for the beautiful, has, with praiseworthy 
ingenuity, cut the bushes of gorse which grow on the high, sloping 
banks into various qeaint shapes, which are pleasing to the pas- 
sengers, and the company now has men at work trimming the 
gorse or white thorn on the embankments into many fantastic 
forms. Prizes are also being offered by the company for the 
eg. of railway stations by means of flowers, plants, and 
shrubs, 


Tue length of street railroad track in the United States 
on December 81st, 1902, was, according to the Street Railway 
Journal, 26,429 miles, Cable railroads are found only in Ohio, 
Illinois, Missouri, Washington, Oregon, and California. Of horse 
railroad New York has 110 miles, Nebraska 19, Kansas 17, and 
California 39, No other State has more than 10 miles. The totals 
are :—Electric, 25,879 ; cable, 229 ; horse, 273; steam, 138. The 
number of motor cars owned by the electric railroads is 58,658, 
and of trailer and service cars 6825 ; total cars on all of the rail- 
roads mentioned, 71,312. 


THE number of “fare” passengers carried by tram- 
ways in the United States for the year ended June 30th, 1902, 
was nearly 48134 millions; of transfer passengers nearly 
10624 millions ; making nearly §876 millions in all. This gave 
352,947 and 260,121 per mile of route and of single line respec- 
tively. The car mileage was 1,097,806,884, or 65,942 and 48,599 
per mile of route or of single line respectively. The number of 
persons killed was 1216 ; of injured, 47,428; a total of 48,644; 
being 1-11, 43-20, and 44-31 per million car miles respectively, 
and 0-21, 8-07, and 8-21 per million passengers. 


THE revenue of the New South Wales Railways for the 
year ending June 30th amounted to £3,314,893, as compared with 
£3, 668,686 for the preceding year. The expenditure amounted to 
£2,266,299, as compared with £2,267,369. The profit on the year’s 
working was thus £1,048,594. But the interest charge for the 
year amounted to £1,474,478, leaving a deficit of £425,879. The 
Interest earned amounted to £2 10s. 6d. per cent. as compared 
with £3 9s, 8d, in the preceding year. The percentage of working 
expenses to earnings was 68-37, as compared with 61-8. Owing 
to the unprecedented drought, the year was financially the most 
disastrous in the history of the railways. 


In his report on the trade of the Consular district of 
St. phic for 1902, Mr. Consul-General J. Michell states that 
the tonnage of British vessels at St. Petersburg-Cronstadt during 
the navigation season of 1902 showed a considerable decrease com- 
pared not ete that of the previous year, but likewise with 
the period 1896-1900, and was below the average for the latter 
Mr by no less than 223,990 tons. In 1902 our tonnage at St. 

ctersburg-Cronstadt amounted only to 404,469 tons, compared 
er 456,140 tons in 1901, or a decrease of 11-3 per cent. In 1896 
Pate tonnage constituted 50-9 per cent. of that of all nations 
Pe ia. this port ; in 1902 we find it standing at only 31-1 per 
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NOTES AND MEMORANDA. 


Tue French Minister of Marine, M. Pelletan, has made 
a contract with the Saint Chamond Steel Works for the supply of 
armoured turrets, This fact is regarded as an official intimation 
that the recent trials carried out on the Suffren were extremely 
successful, and that the French system of building armoured 
turrets has upheld its good name. 


THE new gateway which has been constructed by the 
River Wear Commission, from the river Wear tc the South Docks, 
was opened on Monday. The work is part of the scheme of dock 
improvement which the commissioners started some few years ago. 
The gateway has cost about £36,000, and it gives a depth of watur 
on the sill of 30ft., and is 70ft. in width, widening to 120ft. 


Tue Hamburg-American liner Deutschland arrived at 
New York on Tuesday, having beaten the previous record for the 
Transatlantic voyage by 3 minutes, and her own best Westward 
run by 29 minutes. Her average speed for the voyage was 23-15 
knots, and her be-t day’s steaming 583 miles. The Deutschland 
now holds both the E istern and Western records for speed. 


A CORRESPONDENT of the Manchester Guardian says 
the scientists’ actual demand for radium is making a new industry 
in Germany and France, where radium is being supplied at the rate 
of £12,000 per ounce. In spite of this enormous price, however, it 
is a fact that the makers now have on hand orders for many ounces. 
Indeed, says the correspondent, »t the present moment the com- 
—< demand for radium for therapsutic purposes exceeds the 
supply. 

ArpeD by the funds provided by an enterprising 
London evening paper, Mr. Stanley Spencer will to-day attempt 
to circumnavigate the dome of St. Paul’s Cathedral in an airship, 
which is on view at the Crystal Pulace. The vessel is the biggest 
ever seen inthis country. The gas vessel measures no less than 
93ft. in length, and the 24 horse-power petrol motor is estimated to 
develop a speed of 25 miles an hour. No less than 30,000ft. of 
hydrogen will be required to float the apparatus, the total 
weight of which is 15 cewt. 


Tuer Belleisle experiment of last Friday was of con- 
siderable importance from other than the Admiralty standpoint. 
The Lords of the Admiralty were anxious to know whether corn 
pi h cellulose was a good plugging material, and the Belleisle has 
given a very definite answer in the negative. No effectual plug- 
ging substance has yet been invented, says the Western Morning 
News, while the iastantaneous effect of the Belleisle’s torpedo 
leaves us in some doubt as to whether such a plugging substance 
can be invented, for to be effectua! it must be acted upon in the 
minutest fraction of a second. 


Tue last stage of the race of motor launches, that from 
Havre to Deauville, finished on Friday. This stage of the race 
was of special interest, being for a distance of 14 kilometres on the 
open sea. The winner in the racing class was the Mercedes, which 
did the distance in 30 min. 10} sec., and of the ‘“‘ cruisers” the 
Narval in 43 min, 24 sec. For the whole 370 kilometres from Paris 
to Trouville, after deducting allowances, the Mercedes took 
10 h. 20 min. 22 sec., and the Narval 16h. 19 min. 59 sec. The 
English Napier boat was debarred from competing owing to 
certain formalities imposed by the french Government not having 
been complied with. 


Tue electrical exports from the States show an increase 
for the fiscal year ended June 30th last, although the exports for 
the previous twelve months were less than those in 1901. List 
year the value of the electrical machinery exported from the States 
was £1,155,891 ; of electrical appliances, including telezraph and 
telephone instruments, £841,324 ; makinga total value of £1,997,214. 
In 1902 the exports were valued at £1,802,301, an increase last 
year of £194,913 ; or about 10? per cent. As in previous years, 
Great Britain and the British Colonies were America’s best cus- 
tomers for electrical machinery, the exports to Great Britain alone 
amounting to £451,212. 


Tue Board of Trade has issued tables showing the 
progress of merchant shipping in the United Kingdom and the 
principal maritime countries. According to these tables the 
entrances and clearances from ports of the United Kingdom 
amounted last year to 101,021,120 tons net—of which 1,148,401 
tons were transports, against 1,261,391 tons in 1901, 1,571,969 tons 
in 1900, and 383,931 tons in 1899—which compares with 
98,612,404 tons in 1901, and 100,095,662 in 1900. Of the total for 
last year 66,051,308 tons were British vesseis, against 64,051,232 
tons in 1901, Of the foreign tonnage trading to this country last 
year that under the Norwegian flag headed the list. 


TuE report on the metropolitan water supply for the 
month of July states that the Thames water at Hampton, Molesey, 
and Sunbury was in good condition during the whole month. At 
its highest point the water was 7in. above, and at its lowest 
point 3in. below, the average summer level. The total rainfall 
during the month at West Molesey was 3-73ina. The average daily 
supply delivered from the Thames during the month was 
133,513,576 gallons ; from the Lea, 47,115,216 gallons ; from springs 
and wells, 58,417,329 gallons ; from ponds at Hampstead and High- 
gate, 261,438 gallons. The daily total was, therefore, 239,307,499 
gallons for a population estimated at 6,522,642, representing a 
daily consumption per head of 36°69 gallons for all purposes. 


NEGOTIATIONS have been proceeding for some time 
between the iron ore exporting companies of Sweden, viz., the 
Griingesberg-Oxeliisund Traffic Company on the one hand, and the 
Lapland Ore Company on the other, with the object of concentrat- 
ing the Swedish ore export under one management. According 
to the British consul at Stockholm, they have now resulted in the 
former company making proposals with a view to acquiring the 
control of the mines of Gellivare, Loussavaare, Kirunavaara, and 
Mertainen, all situated in Lapland in 67 to 68 deg. north latitude, 
and 21 to 22 deg. east longitude. The total price to be paid is 
£2,971,500, which, with the capital of the Griingesberg Company, 
£1,173,000, makes the total capital invested in this business of 
mining Swedish ore for export about £4,144,500. 


Tue Report by the Director of the National Physical 
Laboratory on the work in the engineering and physics depart- 
ments during the half-year ended June 30th last states that in 
the electricity division Mr. F. E. Smith has calibrated some ten 
or twelve standard mercury resistance tubes, and these give 
results which only differ among themselves by a few parts in 
100,000. On the assumption tkat the absolute value of the wire 
standard in the Laboratory is known, the length of the column of 
mercury 1 sq. mm. in section, having a resistance of 10° C.G.5. 
units is found to be almost exactly 106-29cm. Investigations are 
also beiog carried out on some of the anomalies of the Clark cell ; 
and on the changes in —e strength of various dielectrics, 
used in motors and transformers, due to continued heating. 


Accorp1NG to the official report there were altogether 
17,786 industrial establishments, employing 1,710,735 workers, on 
December 31st, 1901, in the Russian Empire ; 73-2 per cent. of 
the workers were males, and 26-8 per cent. were females ; 2 per 
cent. were children ; 9 per cent. were half-grown children ; and 
89 per cent. were adults. The number of women workers showed 
a slight increase in 1901, as compared with the number of men, 
and the increase was to be observed especially in cotton mills, 
match factories, and tobacco works. The factory inspectors, each 
of whom has to inspect on an average 86-6 establishments, have 
made 12,813 visits of inspection in the factories during the official 
year 1901; thus, only about 70 per cent. of all the Russian fac- 
tories and workshops were visited by the Government inspect rs 
during 1901 





MISCELLANEA, 


Tax value of German goods imported into Russia last 
year was £21,556,637 or 38-4 per cent. of the total imports. The 
percentage of British goods was 18-8, 


Durine the temporary absence of its owner, a petrol 
motor car, which was sanding ia the Strand on Tuesday evening, 
—_ fire, and the fire brigade had to be summoned to extinguish 
the flames, 


An interesting municipal electric lighting plant is 
being constructed at Anderson, Ind., U.S.A., where the second 
steam turbine will be introduced into American municipal power 
plant service. 


A sIxTy-INcH iron pipe was cast recently in the United 
States for Philadelphia, and is said to be the largest ever produced 
in cast iron. Seven tons of metal are required for each length, and 
several miles are required altogether. 


Tue first German battleship to be launched in the new 
naval year will bethe newly-built vessel ‘‘L,” which has been on the 
stocks for more than a year. The ‘‘L” will be launched on 
September 18th from the Germania yard, in Gaarden. 


Tue Russian Ministry of Marine has ordered two tank 
st3amers to he built in the Miiblenthal yard, on the Neva, and in 
the Sandvik yard at Helsingfors. These new steamers will be 
called Vodolei No. 1 and Vodolei No. 2, and they are to be used 
in farnishing the Pacific squadroa with drinking water. 


Tue roof of the building slip at Sheerness Dockyard 
is ordered to be dismantled, the Admiralty having decided not to 
build any more war vessels at that establishment, which is to be 
organi ed as the special yard for carrying out extensive refits of 
the whole of the torpedo boat destroyers in home waters. 


Moror cars are in use in the principal Russian towns, 
but the bad state of the roads militates against their making much 
headway in the provinces, as doesalso the superstition and ignorance 
of the peasantry. Itis virtually decided that an automobile service 
is to be estab'ished on the Georg’an military road, to run between 
Tiflis and Viadikafkaz. 


Tue Belfast City Council have appointed Mr. Henry 
A. Cutler city engineer and surveyor of Belfast. Mr. Cutler was 
for some time in the office of a Westminster engineer, and was 
entrusted with the desig ns and calculations of the structural iron- 
work for the Imperial Institute. There were between sixty and 
seventy candidates for the post. 


CHELTENHAM municipal electricity works have been 
worked for eight years at a loss, and the local ratepayers’ associa- 
tion petitioned the Town Council at this week’s meeting to invite 
Sir William Preece to investigate the matter personally, or to 
nominate an expert to conduct an investigation and advise the 
council, The matter was referred to the Lighting Committee. 


Tue demand for high-class foreign paper is on the 
increase at St. Petersburg, and our Consul states that British pro- 
ducts of this class could be successfully introduced. Germany 
succeeds in supplying printiag offices, which are the chief consumers 
of paper of a superior kind, with the comparatively inferior pro- 
duce of her paper mills. British manufacturers should make similar 
efforts in this country for placing their productions on the local 
market. 


Tue Russian manufacturing industry during the past 
year was extremely depressed. Its languishing state is fully proved 
by the comparatively diminished quantities of such articles as coal, 
cast and wrought iron, steel, machinery and apparatus necessary 
for native industrial pu imported in 1902. Particularly 
depressed were the metallurgical and mining branches, the naphtha 
industry sharing the same state of things owing to the fall of prices 
of this article and its products. 


A sTEAM turbine of 10,000 horse-power is being built 
for the Rhenish Westphalia Electricity Works, at Essen, by Brown, 
Boveri and Co., of Winterther. The guaranteed steam consump- 
tion is 11-49 lb. per horse-power hour, The whole plant of turbine 
and generator will measure about 59ft. in length by less than 10fc. 
in width and height. Of the total length about 23ft. will be 
taken up by the turbine proper. The whole machinery will be so 
arranged as to be easily within reach of the engine-room floor. 


THoucH largely used, machine tools are virtually not 
made at all in Russia. The first on the market were of American 
make, but were introduced by German agents. These were found 
to be somewhat too light and delicate for the Russian workman, 
and the German agents, seeing this, got German firms to turn 
out a stronger article, which now is in considerable use. Accord- 
ing to the British Consul at Moscow, British makes are only to be 
founi in the bast shops, and only the wealthy can afford to use 
them. 


WE understand that a contract has been made with 
the Star Patent Fuel Company, of Cardiff, to supply 2500 tons of 
patent fuel to Pembroke Dockyard, to be stored there for the use 
of warships. During the past three years large supplies of the 
fuel have been sent from Cardiff to the depéts at Chatham, 
Devonport, and Portland, and it is believed that the Admiralty 
has decided more extensively to utilise patent fuel in the ships of 
the Navy and to constitute Pembroke Dockyard a regular coaling 
station. 


Tue prospect of the Reciprocity Convention recently 
concluded between Cuba and the United States being eventually 
sanctioned by the United States Congress has not failed to affect 
British trade. While it has not influenced the demand for those 
British goods which are of regular consumption in the Cuban 
market, it has, nevertheless, served in several cases which have 
come under my notice to deter Cuban merchants from accepting 

roposals to open up bu:iness relations with British manufacturers. 

here can be no doubt that, says the British Consul, with or with- 
out the Reciprocity Convention, British merchants will have to 
bestir themselves if they wish to retain the share they at present 
have of the Cuban trade, 


A yewelectric light station, operated by steam turbines, 
will shortly be erected in Boston by the Edison Electric Illuminat- 
ing Company, and, when completed, together with the one now 
existing, will constitute one of the largest electric light stations in 
the country. There will be in the new station twelve units, each 
of which will have its own steam and electrical equipment, so as to 
be virtually a station in itself, arranged to ran independently or in 
conjunction with any or all of the others. The ultimate equipment 
in boilers will be equal to an engine capacity of 96,000 horse-power, 
and an electrical capacity of 60,000 kilowatts, which, together 
with the 9000 kilowatts already installed in the old station, will 
provide a total of 69,000 kilowatts or 92,000 horse-power. 


Wuat is claimed to be the first American central 
station equipped throughout with Diesel oil engines has been 
running—according to the American Electrician—since the middle 
of: last July in Jewitt City, Conn., a town of 3000 inhabitants. 
The station contains two 60-kilowatt single-phase 2200-volt 60 ~ 
alternators, belt driven by two 75 brake horse-power triple- 
cylinder Diesei oil engines, the cylinder bore of which is 10in., the 
common stroke being 15in., with cranks displaced by 120 deg. one 
from the other. A brick chimney, 8ft. high, serves for conducting 
into the atmosphere the exhaust gases. Underneath the engine 
room are placed two oil storage tanks, the combined capacity of 
which is 6500 gallons. The wiring and switchboard arrangement 
of the station is carried out on usual lines, \('rude oil costing 
4-6 cents per gallon is used, 
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STEEL AND THE MICROSCOPE. 


Ir will not be the fault of Mr. Stead or his 
colleague, Mr. Richards, if the reputation of British 
metallurgical chemistry suffers when compared with 
that of Germany, France, or America. Two papers 
were read by these gentlemen at the Barrow meet- 
ing of the Iron and Steel Institute, which are 
of the highest importance. They will be found 
in our pages. There is, however, some danger 
that their true significance will not be under- 
stood by numbers of engineers. The acquisition of 
knowledge by the aid of the microscope concerning 
the materials which are called in ordinary life iron 
and steel, has advanced so rapidly during the 
last few years, that men who are neither chemists 
nor steel makers may very well be excused if they 
fail to grasp the meaning of the discoveries which 
have been made by such men as Arnold, Howe, 
Usmond, Stead, and many others. We in no way 
overstate the case when we say that by all outside 
a comparatively narrow circle iron is regarded as 
an element whose nature is modified by small per- 
centages of carbon, sulphur, phosphorus, man- 
ganese, silicon, and nickel. It is a metal which, 
when there is a considerable percentage of carbon 
in it, is suitable for castings; when there is less 
carbon it will make tool steel ; with less still it is 
soft and ductile, fit for bridges and boiler plates. It 
can be tempered and hardened by the action of 
heat and cold. If there is a little sulphur in it, it 
will be brittle when hot; if a little phosphorus, it 
will be brittle when cold. Statements such as these 
are now known to be quite inadequate to describe 
the real nature of the materials called iron and steel, 
and the more carefully we read the story of recent 
microscopical and chemical research, the more 
reason do we find for wonder, and the greater appears 
the number of puzzles set before us for future 
solution. 

Let us put behind us all our past notions as to 
the nature of iron, and learn what it really appears 
to be in the light of recent discoveries, and explana- 
tions of what those discoveries mean. We say 
“appears to be,” because there is no reason to 
think that we are at the end of the path of dis- 
covery. Much remains to be explained, and there 
is by no means complete unanimity among metal 
lurgists as to certain points. With these, however, 
we have just now nothing to do. I[t will suffice 
for our purpose to say in general terms what the 
steels and irons of commerce are, probably beyond 
dispute and outside the region of doubt. We have 
first, then, a substance known to chemists as ferrite. 
This is pure iron. In its characteristics it closely 
resembles copper, being very soft and very tough. 
The particles of ferrite are, perhaps, held together 
by cementite, which is definite carbide of iron, 
Fe,C, containing, according to Professor Howe, 
6-67 per cent. of carbon. It is very brittle, and 
intensely hard. We have next pearlite, inter- 
stratified plates of ferrite and cementite, in the ratio 
of about six of ferrite to one of cementite. There 
are, besides, austenite, troosite, and sorbite. For 
the time being we have no concern with sulphur 
or phosphorus. Now the peculiar feature of the 
metal about which we are writing is that its con- 
stituents admit of being changed in the most extra- 
ordinary way simply by heating and cooling. 
Although somewhat similar changes, no doubt, can 
be brought about in gold and copper, and, probably, 
other metals, there is no known parallel in Nature 
for the amount of the changes of which it is 
susceptible. We cannot do better than summarise 
them here in the words of Professor Howe : “ The 
chief constituents of the iron-carbon compounds, 
the steels and cast irons, are :—(1) In the slowly- 
cooled state of both steel and cast iron, pearlite, a 





conglomerate of (2) the soft, weak, ductile ferrite, 
and (3) the hard, brittle cementite, in the ratio of 
6:1, together with whatever excess of ferrite or 
cementite is present over and above this ratio. 
(4) Also in the slowly-cooled state of cast iron, 
graphite, a non-metallic and, as it were, foreign 
body. (5) In the suddenly-cooled state of both 
steel and cast iron, austenite. We may classify all 
our iron-carbon compounds, all our steel and cast 
irons, according to this grouping.” 

This summary, however, gives no adequate idea 
of the remarkable changes brought about by heat 
treatment, as shown by the microscope and the 
testing machine. That sieel could be made soft or 
hard by heating and cooling and tempering has been 
common knowledge for hundreds of years; but it is 
only the other day that the microscope revealed the 
fact that radical changes in constituents attend the 
action of heat and cold. We have said that certain 
points are in dispute. Let us take the facts as 
stated by Mr. Stead. We have already spoken of 
pure iron as known to chemists as ferrite. Now, 
carbide of iron dissolves in the iron or steel con- 
taining 0°30 to ‘50 per cent. completely at tempera- 
tures about 850 deg. Cent. On suddenly quenching 
from this point the steel is intensely hard, and the 
carbides are retained in an intimate condition in what 
is now somewhat unhappily called “solid solution.” 
The highest power of the microscope cannot detect 
anything more than one substance. On re-heating 
this material it is tempered and becomes softer. The 
cause of that is that the carbide of iron falls out of 
solution, and assumes again a separate state. If 
the heating is high enough, say to the original 
temperature, 850 deg. Cent., and the steel is slowly 
cooled down, the carbide is found in the cold steel 
in bands or plates, easily detected under the micro- 
scope. This, which we have already mentioned, is 
pearlite. It is not a single constituent, but con- 
sists of two substances—Fe,C and Fe. [If the 
heating of the hardened steel is not carried above 
600 deg. Cent., and the steel is then allowed to cool 
in the air, the carbide separates, but is then in an 
amorphous condition, so fine as to be difficult to 
detect under the microscope. The characteristic 
banded structure of pearlite is absent, but instead is 
replaced by what may be called or described as 
infinitely small particles of carbide of iron spread 
throughout the mass of iron. This substance has 
been called “‘sorbite.”’ It is steel in which the 
carbide is in a state of incipient or nascent separa- 
tion. Objection has been taken to the term sorbite 
because the steel containing it is in a transition 
state between hardening and tempering. Such 
objection might be applied, of course, to a chrysalis, 
which is in a transition stage between a caterpillar 
and a butterfly. Sorbite may exist in two different 
forms, as has been pointed out by M. H. Le 
Chatelier, in the homogeneous form and in the 
separated carbide areas. It is the homogeneous 
condition which all steel makers should aim at. 

Our readers are now in a better position, we 
hope, to grasp the full meaning of the paper by 
Mr. Stead and Mr. Richards which we have pub- 
lished. But the true inwardness of the changes 
taking place can only be realised by those who have 
seen what the microscope can show. We have first 
the fact that nothing is added to a given material, 
and nothing is taken from it. All the changes are 
internal, and some of them are, in the strictest 
sense, reversible. Thus, a certain change can be 
made by heating and cooling ; yet restoration to the 
original condition can also be produced by passing 
the material again through similar thermal changes. 
We have seen what Mr. Stead has to say. Arnold 
and McWilliam give a somewhat different account 
of what takes place. They discuss unsaturated, 
saturated, and supersaturated steel, and come to 
the conclusion that the clear and definite con- 
stituents of hardened steel are:—(a) Hardenite, 
Fe.,C, of which the whole mass consists only in the 
case of 0°89 per cent. carbon steel; () ferrite, Fe, 
which segregates more or less in unsaturated carbon 
steels in spite of the rapid action of quenching ; 
(c) cementite, Fe,C, which segregates more or less 
in supersaturated steels in spite of the rapid action 
of quenching. The indefinite portions of hardened 
steels consist in unsaturated carbon steels of 
hardenite containing more or less unsegregated 
ferrite, or in supersaturated carbon steels of 
hardenite containing more or less unsegregated 
cementite. 

Here it will be seen we have yet another con- 
stituent, or, at all events, another name, introduced. 
It is impossible to go further into'details here. Our 
object has been so to introduce Messrs. Stead and 
Richard’s papers that they might be at once 
intelligible to engineers. If these papers are read 
with the attention which they deserve it will be 
seen that not only do they present physical affirma- 
tions of curious interest, but they also advance 
propositions of the most serious commercial import. 
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We learn, in the first place, that certain changes in 
the characteristics of a steel rail, for example— 
changes quite for the better—can be brought about 
by modifications in the nature of its constituents. 
We are next told how these changes are to be 
effected, and with what result. The Barrow meeting 
was quite remarkable for the number of papers on 
the structure of steel brought forward, and for the 
exchange of opinions concerning it. About the 
precise way in which heat brings about the changes 
which we have indicated nothing whatever is known 
with any certainty. The thermodynamics of iron 
have yet to be learned. 


ELECTRIC TRACTION ON RAILWAYS. 


Ir would be injudicious at the present moment 
to ignore the course of events in connection with 
the proposed introduction of electric traction on 
railwaysin Germany—firstly, because of the develop- 
ments which are taking place, and, secondly, on 
account of the possibility of some of the leading 
Teutonic firms co-operating with the principal 
American companies in the promotion of electric 
railway working. Before referring to these matters 
it may be well to note the remarkable difference 
between the position of affairs in the United King- 
dom and Germany. The existing railways in the 
latter country are largely the property of the 
State. In England, with the exception of the tube 
railways in London, the question of electric traction 
is being forced upon various railway companies for 
local or suburban traffic, either in consequence of 
financial reasons, as in the case of the Mersey rail- 
way, or as a result of electric railway or tramway 
competition, as obtains in regard to the Metro- 
politan and District Railways, and also in the case 
of- various companies in different parts of the 
provinces. If we except the Mersey railway, it will 
also be found that constructional engineering com- 
panies have either played a subordinate part, or no 
part whatever, in connection with the promotion of 
electric railway schemes, they having, as a general 
rule, contented themselves with the supply of 
generating and distributing plant and the necessary 
rolling stock. On the other hand, the few lines 
existing in Germany, as, for instance, the Berlin 
elevated and underground electric railway and the 
suspended line between Barmen, Elberfeld and 
Vohwinkel, are practically due to the enterprise of 
manufacturing firms and their associated financial 
“trusts.” It is also due to the initiative of the con- 
structional companies that departures—new to 
Germany and England, although, perhaps, not 
quite new to Hungary and Italy—are proposed in 
the operation of electric railways, inasmuch as the 
firms are endeavouring to solve the problem by 
leaving alone the third rail direct current system, 
and substituting either the three-phase alternating 
current method at high voltage, or the single-phase 
alternating current system at a considerable 
pressure. 

The experiments in connection with the tri-phase 
system were made some time ago, and will be 
resumed at the beginning of October on the military 
railway between Marienfeld and Zossen, to which 
reference has been made in previous issues of this 
journal, in the neighbourhood of Berlin. It may be 
remembered that in the case of the earlier trials, 
when two electric locomotives, built respectively by 
the Siemens and Halske Company and the Allge- 
meine Elektricitats Gesellschaft, were tested, a 
maximum speed of 100 miles an hour was attained, 
and at a later stage of the trials the transformers 
from either one or both of the locomotives were 
removed, and the motors operated directly with 
three-phase current at from 10,000 to 12,000 volts. 
The great weight of the locomotives and the high 
speed having ruined the track, a new permanent 
way has been constructed for the forthcoming 
experiments. The rails are considerably heavier per 
yard, the sleepers are more numerous, and a special 
type of guard rail has been laid for the purpose of 
preventing any derailment of the locomotives. The 
latter have also been improved, and have been pro- 
vided with a larger wheel base. In addition to 
these trials the Union Electricity Company, which 
is now intimately associated with the Allgemeine 
Company, has obtained permission from the Prussian 
State Railway authorities to make experiments 
for a year or two on the Berlin suburban railway 
between Schoneweide and Spindlersfeld, and has 
obtained facilities to convert certain heavy coaches 
into motor cars for this purpose. This work has 
already been carried out, and the experiments are 
now in progress. In this case it is especially note- 
worthy that the company has adopted the single- 
phase alternating current system at 6000 volts, 
the supply being obtained from an overhead con- 
ductor, and the return being formed by the rails. 
Both in the case of the trials on the military rail- 
way and the suburban line it will be observed that, 





although different systems are in use, each aims at 
@ solution of the problem of electric traction by the 
use of high pressures, the one for main line traffic 
and the other for local service. It is said that cer- 
tain officials in the Prussian State Railway Depart- 
ment are of opinion that it would be hopeless from 
a commercial point of view to think of converting 
existing lines to electric traction for operation at the 
comparatively low pressure of 500 volts. Perhaps 
this statement has exercised a certain amount of 
influence upon the promoters of the trials in question. 

If the experiments which are being and are about 
to be made will be watched with considerable 
interest in German technical and railway circles, 
they will also excite a large amount of attention in 
England, the United States, and other nations, in 
consequence of the important bearing which they 
may have upon the future development of electric 
traction on railways in the principal countries of the 
world. A cordial co-operation between Germany 
and the United States is elready in progress in 
regard to electric railways. The Berlin Allgemeine 
Company may be remembered as the former 
German Edison Company, while the Union Elec- 
tricity Company is the Thomson-Houston Company 
for a large portion of the European Continent, and 
as these two concerns recently established a com- 
munity of interests, the not unnatural result has 
been the institution of more friendly relations 
between themselves and the General Electric Com- 
pany of New York, if not with other American 
companies. Indeed, the recent visit to Berlin of 
the president of the American General Electric 
Company has just been returned by a prominent 
director of both the German companies in question, 
and it was reported on the 6th inst. that not only is 
there to be an interchange of patents and experience, 
but that American capitalists are prepared to 
co-operate with the German companies in the con- 
struction of a main line of railway on the basis of 
the results of the experiments on the Berlin 
military railway. What this offer may lead to 
remains to be seen; but it will be obvious from the 
facts already set forth that important developments 
may take place in the matter of electric railway 
working in the near future, and this tends to show 
the necessity for not making undue haste in pro- 
ceeding with schemes of conversion from steam to 
electricity at the present time. 


DOMESTIC GAS FIRES. 


In a few weeks winter, with its fogs and fires, 


will be upon us, and with it will come the gas-stove | P 


man. He will tell us once more what he has told 
us for the last ten years—that if only we will listen 
to him, give up the domestic fire and use gas stoves 
for heating our rooms, not only shall we experi- 
ence the genial warmth that comes from the know- 
ledge of good deeds done, but we shall feel a 
material warmth for less money and trouble than if 
we depended upon the smoke and fog-producing 
coal, and the uneconomical and insanitary open 
hearth. The Earl of Loam, when he failed to get 
cocoanuts from monkeys by throwing stones at 
them, and fire from sticks by rubbing them together, 
expressed tersely but forcibly his views about the 
authors of Robinson Crusoe and the celebrated 
Swiss family. Politeness withholds our pen from 
a quotation which comes irresistibly to the lips. 
The gas-stove man is only mistaken ; probably he 
does not use a gas stove himself, and has therefore 
not the means of verifying his statements. The 
gas stove is not a satisfactory apparatus for heating 
houses, and it is not cheaper than coal fires. 

The gas fire with a luminous flame is almost un- 
known at the present day for warming rooms. For 
conservatories, and so on, it has still a limited use. 
In the modern gas fire an atmospheric burner is 
employed to heat up a mass of refractory material 
composed principally of asbestos. This is the 
general type of fire recommended for rooms. It is 
fashioned either into all sorts of more or less orna- 
mented stoves which stand in the fireplace, or the 
burner is merely laid in the coal hearth, and over it 
is piled a suitable quantity of non-combustible 
lumps. In either case the existing chimney is used 
to draw away the products of combustion. There is 
yet another apparatus, called a condensing stove, 
for which, it is claimed, no flue is necessary, since 
all the products of combustion are condensed in a 
nest of pipes provided for that purpose. It may be 
disposed of at once with the remark that since CO 
is one of the products of the atmospheric flame, and 
since it is not soluble in water, it is free to escape 
into the air, and hence such stoves, however far they 
may be suitable for large halls, where the quantity 
and constant circulation of the air renders them 
harmless, are entirely unsuitable for confined apart- 
ments. We believe no gas-stove firm would venture 
to advise the use of them for the purpose we have 
under discussion, the warming of ordinary dwelling- 
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houses. For these, fires which deliver their waste 
gases into flues are quite properly recommended 
and there is nothing to be said against the use of 
gas on the score of poisonous fumes. If the fires arg 
properly fitted, the fumes are delivered into the fiyg 
and the draught prevents their egress into the 
room. Yet one of the greatest objections to gas 
fires—and the solid objections are with very 
many people more powerful than a biag jp 
favour of the coal fire—is that in some way oy 
another the air in the room is rendered unpleasant: 
the lips and the mouth become dry in a way that 
suggests a lack of moisture in the air, and hence g 
saucer of water is not infrequently put in front of 
the fire—where most of the vapour from it goes up 
the chimney—and occasionally, when the design 
permits, on top of the stove. Of ifs value there ig 
at least as much doubt as of the explanation of the 
undeniable dryness of throat and lips. It is, indeed 
hard to understand why any one sort of fire deliver. 
ing its products into a flue should draw the moisture 
out of the air more than any othersort. Unless we 
like to assert that a gas fire is bygroscopic, we must 
admit that any portion of air within its zone jg 
heated and dried in precisely the same way that it 
is heated and dried by a coal fire. On the other 
hand, if we are led to say that steam is produced 
by burning coal, and finds its way into the room, 
then we are in the quandary that we must admit 
that the fumes of the gas fire—which, by the way, 
also contain water vapour since hydrogen is burnt 
—are successful in defying the efforts of the chim. 
ney to draw them upwards. However, explanation 
does not matter at the instant, since no explanation 
can get rid of a disagreeable fact. Another feature 
of the gas fire which militates against it is the noise 
made by the gas issuing through the nipple and 
by its combustion. Many attempts have been made 
to prevent this noise, but so far they are only par. 
tially successful ; modern stoves are not so noisy as 
those of five or six years ago, but still they makea 
persistent hiss, which is particularly aggravating in 
a silent room. The cause, as we have said, is 
partly in the nipple, and a well-known trick in the 
trade is to plug the gas-supply pipe lightly with 
cotton wool, which has the desired effect for a time. 
A further cause is inherent to the atmospheric 
burner working efficiently. Under the best condi- 
tions the mixture of air and gas in the combustion 
chamber is just non-explosive. If it is explosive 
the flame strikes back, and the amount of air or 
gas has to be increased till this is prevented ; and 
since if more gas is admitted the flame becomes 
artially luminous, an excess of air is given, with the 
result that little explosions, little crepitations or 
cracklings occur at the burners, and we get this dis- 
tinctive noise, equally irritating and insistent, added 
to the hiss of the nipple. This noisiness is one of 
the defects that must certainly be entirely overcome 
before the gas fire is widely popular. Finally, there is 
one other grave defect. Gas burners will light 
back. The result need not be dwelt on ; everyone 
knows it. It has taken years of patient education 
and a long heredity of domestic service to teach the 
housemaid how to light a coal fire ; it will take twice 
as many more years to teach her how to light a gas 
fire which is apt to go off with a bang in her face 
for no reason that she can fathom, and which, when 
it does not explode, gets her into trouble with her 
mistress for “ smelling.” On the matter of cost we 
do not propose to speak. Not long hence the price 
of gas will be lowered, when local authorities have 
seen the advisability, in view of the extending use 
of incandescent mantles, to permit the sale of a gas 
with a lower illuminating value. Then the gas 
stove will be cheaper to use than coal, and there 
will be an additional inducement to gas-stove firms to 
get over the objections on which we have touched, 
and to produce something that, with its numerous 
advantages, will overcome the consumer's prejudice 
in favour of the coal fire. 

In conclusion, a word to the consumer. That the 
gas stove is not better than it is, is partially his 
fault. When he goes a-buying a gas stove he turns 
Dutchman, and nothing will content him but to 
have a great deal for a very little money. The 
manufacturer spends the money where it will show, 
and he makes the burner as cheap and, therefore as 
crude, as possible. Now a little more money on the 
burner, and, at any rate, striking back when lighting 
might be prevented, and possibly something might 
be done to get over the noise. Finally, a closed 
stove—not a condensing stove, but one properly 
ventilated—is both more efficient and can be made 
free from the objections to which the open stove 1s 
liable. Surely for all except the sitting-rooms such 
stoves might displace the open hearth in our houses 
without any serious violation of insular prejudices. 

AMERICANS AND CLAY. 


ELEgcTRICAL engineers have good reason to hope that 
there is not much foundation for the rumour lately 
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alent as to attempts by Americans, at an estimated 
from £8,000.000 to £10,000,000, to buy up ball 
in Dorset and Devon, and china clay mines in 
for these clays are the raw material of a 
variety of china and earthenware fittings for use in the 
electrical engineering trades, such as telegraph and tele- 
hone insulators, bases for electric switches, porous pots 
for electric bells, and many other fittings. A large trade 
js now-a-days transacted in the clay for electric china and 
earthenware accessories of these and other descriptions. 
The demand, moreover, is increasing every year, and 
claypit owners have during the last few years looked to 
this electric fittings trade to compensate them for the 
heavy loss they have sustained through no longer supply- 
ing clays for industrial enamel making. There was & 
time when makers of enamelled hollow-ware used certain 
kinds of clay from the south-west of England to a large 
extent, these being ground up and made into enamel for 
coating steel hollow-ware. But the old enamel is now-a- 
days replaced by special chemically-made glazes, and 
therefore the iron and steel trades are not so concerned 
at the price of ball clay and china clay as they 
at one time would have been. Another branch of the 
engineering trades which is interested in the rumour is 
sanitary engineering, for if the special clays of the 
English south-western counties were to be cornered and 
raised in price, it would mean an advance in material 
which is largely used by sanitary engineers for baths, 
lavatories, some descriptions of tiles, and other sanitary 
engineering productions. There are also some few points 
at which dear blue-ball clay and dear china-clay would 
prejudicially affect general engineers and contractors. 
So far as our inquiries into the subject as yet have gone, 
there does not seem to be much fear of the English 
mines in question changing hands. In fact, the 
announcement referred to, for which one of our daily 
contéinporaries was responsible, appears to have been 
received with surprise both in the south-western coun- 
ties themselves and also in the Potteries. Plymouth tells 
us that the principals of the clay works in St. Austell and 
its neighbourhood state that it is absolutely impossible 
for Americans to obtain possession of the properties of 
the chief Cornish clay companies; and the reason for 
this is understood to be that the mines are entailed, so 
that the most that could be done would be to acquire 
them ona lease. Our own inquiries in the Potteries have 
failed to elicit confirmation of the matter. So far as we 
can learn, the whole story is simply another of the 
flock of canards which a limited section of the daily 
Press finds it profitable to set flying for the delectation 
of its readers. 
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THE AUTOMATIC HOT AIR FEED FIRE- 
GRATE. 


In an article on ‘‘ Locomotive Engine Grates,’’ published in 
our impression for August 14th, reference was made to what 
may be termed an inverted basket grate. 

Our attention has been called by the Automatic Hot Air 
Feed Fire-Grate Company, York-place, Leeds, to a grate of 
this type fitted to Lancashire boilers, for which considerable 
excellence is claimed. We illustrate the grate by the 
accompanying engraving, which really requires no ex- 
planation. 

At first sight it would appear that difficulty would be 
experienced in firing. We are told, however, that in practice 
no trouble arises. The stoker always fires along the top of 
the arch, and the fuel falls down automatically to the sides. 
It appears also that no clinker forms on the arch; at all 





AUTOMATIC HOT AIR GRATES 


events, if it does, it runs down to the flat wings, which can 
be cleaned in the ordinary way. 

It is claimed that much heat is radiated downwards, and 
raises the air in the ashpit to a high temperature. The 
result is @ very perfect combustion without smoke, and a 
large economy, because the weight of air admitted is pretty 
nearly that theoretically necessary and not much more. 
Experiments carried out with a Lancashire boiler have given, 
Weare informed, thevery curious result that with thearch grate 
all the water in the boiler became of the same temperature in 
four hours, while in the same boiler, with ordinary flat 
grates, no less than twenty-four hours were required to pro- 
duce the same result. This shows that the circulation in the 
boiler with the arched grate is better than it is with the 
normal grate—why we are quite unable to say. The pro- 
duction of heat being more regular with this than with 
the normal grate, the steam produced is clean and dry. 
Altogether, this seems to be a very simple and inexpensive 
way of securing good combustion. We have only to add 
Mm conclusion that these grates seem to enjoy consider- 
an! favour in Yorkshire, where a large number is at 
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THE VICTORIA FALLS POWER SCHEMF. 


Tue greatest waterfalls in the known world are those on 
the Zambesi, not two hundred miles north of Bulawayo. 
Both in width and height it is at least double the size of the 


Niagara Falls. The Victoria Falls are approximately one mile | 


wide by 420ft. high, whilst those at Niagara are only one- 
half this width, and have but a drop of 158ft. The power is 
roughly proportional to the square of the general dimensions, 
and hence, since the American falls represent about seven 
million horse-power, some four 
to five times that amount runs 


DOCK EXTENSION AT NEWPORT. 


Dock enterprise is to the front at all the Bristol Channel 
ports. At Bristol good work is being done, which in due 
time—less than eighteen months ahead—will come into 
evidence. At Swansea there is steady development. Llanelly 
only wants the harbour gate difficulty settled to begin, it is 
thought, a prosperous era. Cardiff New South Dock is a 
formidable undertaking, massively constructed, and, like all 
such, the rate of progress seems slow to any but a scientific 





to waste hourly over the Vic- 
toria Falls. 

Until recently it was quite 
impossible to attempt to make 
any use of this huge supply of 
energy, but since the railway is 
rapidly approaching the falls, 
below which it will ultimately 
cross the Zambesi, and since a 
new political régime is com- 
mencing in South Africa, steps 
are being taken to put the 
falls into harness. We alluded, 
in our issue of August 15th, 
1902, to the surveys which had 
only then been recently made 
by Sir Douglas Fox and Sir 
Chas. Metcalfe, and to-day we 
reproduve from that issue two 
engravings which show a plan 
of the Zambesi at this point, 
and a picture of the falls them- 
selves, as seen through the 
gorge which it is proposed to 
span by a bridge to bear the 
railway that is to join Cairo 
with the Cape. These are of 
particular interest at the pre- 
sent moment when general at- 
tention is being directed to the 
chairman's address, delivered 
at the seventh ordinary general 
meeting of the African Conces- 
sions Syndicate, Limited, some 
few days ago. It is this syndi- 
cate that will, it is hoped not 
very long hence form, a com- 
pany to take some small portion 
of the power from the Victoria 
Falls. This power is to be 
transmitted electrically by a 
great network of lines all over 
the iron and copper fields in 
the immediate district, and 
further afield to the gold mines 
within four or five hundred 
miles of the power stations; 
there is talk of even supplying 
a@ country whose area is not 
limited by one million square 
miles. How far these gigantic 
schemes are practicable it is, 
of course, impossible to say, but there is every reason for 
believing that as our knowledge of the transmission of 
electrical force increases step by step, the conveyance of 
power to great distances without losses which would render 
the cost prohibitive comes more and more within the scope of 
realisation. There is at any rate no reason to doubt that at 
least as much as can be done at Niagara can be doneat Victoria, 
for the falls lend themselves, if anything, to the easier 
development of power. A glance at the map below 








1. Height of perpendicular diff at this point 420 feet 
2. Profile cliff. (Mansergh). 
3. Level green grass 

4. The knife edge 

5. Giese's store 500 yds. up stream 

6. Rocky bars, nearly hidden at full water (June). 











PLAN OF RAPIDS AND FALLS 


will show that a site for a township has already been proposed, 
and it is satisfactory to observe—for it is vital to the success of 
these schemes—that the reports of those who have made 
themselves acquainted with the district state that the neigh- 
bourhood is healthy both in the wet and dry seasons. We 
wish every success to the undertaking, and at the same time 
we trust it may be found possible to leave the greater part of 
it in the hands of British engineers. 





THE VICTORIA FALLS 


looker on ; and now we have Newport coming to the front 
in a promising manner. The work being done and the 
contemplated changes formed the subjects of reference at the 
London meeting of directors of the Alexandra Docks and 
Railway Company held last week. Lord Tredegar, who was 
in the chair, dealt with these topics, and said that the 
directors were considering an extensive scheme which would 
provide for larger docks, to receive larger ships. We glean 
from his remarks, and statements of officials, that the leading 
point contemplated is the extension of the South Dock, which 
is an extension of the North (Alexandra) Dock. This is to be 
doubled. Its present area is 1500ft. long, 550ft. wide. The 
enlargement is to be effected in a south-westerly direction. 
At present there is no intention to construct another lock, 
but to lengthen the south lock, which is now 503ft. long and 
72ft. wide, by another 70ft. This, if done, would give a 
straight course into and out of dock, and there would then 
be no necessity to swing vessels in the river when coming out. 
In addition, the east side of the South Dock is now being laid 
out a3 an import and general export wharf. 

At present there are three separate hydraulic stations at 
the Alexandra Dock, and one at the old dock, used for the 
working of the tips, the lock gates, and other purposes. 

In view of increased coal traffic, it is proposed to erect new 
hoists of greater size than any in use at the Bristol Channel 
ports, and a new form of coaling crane is being constructed 
at the company’s workshops, and will be erected at the North 
Dock. This will be capable of lifting 40 to 50-ton wagons to 
any desired height. 

With reference to the old dock, the company has taken 
over most of the warehouse accommodation, with the inten- 
tion of developing the grain and general provision trade, A 
wharf 400ft. long is to be erected on the river to afford the 
necessary facilities. 

Some of the work is fairly under execution. The contract 
for the quay wall on the east side of the South Dock has been 
let, and the contractors, Topham, Jones and Railton, have a 
large force excavating. Up to the present, the east side of the 
dock has not been used for shipping purposes, but new sidings 
are to be laid down, warehouses erected, and the new quay 
is to be equipped with new hydraulic hoists, and coal-shipping 
machinery. One thousand feet of staging is being renewed 
at the North Dock, and a new dredger, modelled from one at 
the docks of the London and India Dock Company. 

A further step in the docks-extension movement was made 
on Tuesday, when an application was put in before the Har- 
bour Commissioners by the docks company to “construct a 
wharf over 400ft. in length, extending from the lock of the 
company’s North Dock to near the south end of the wharf 
of the Cork Steam Navigation Company.’’ This means the 
extension of the dock company’s present wharf for utilising 
the river frontage on the western side of the Usk. 

It is made evident by these preliminary movements and 
proposals that Newport aims at meeting the necessities of its 
large and, to an extent, undeveloped coalfields, and the needs 

= present and possible industries which are seeking sites by 
the Usk. 








Tue death is announced of Mr. John Mohr, head of the 
| firm of John Mohr and Sons, boiler manufacturers, of Chicago, at 
| the age of 77 years. He was born in Germany, and went to 
| America in 1842, settling in Chicago a few years later. 
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SOME NEW MACHINE TOOLS, 


SEVERAL exceptionally interesting machine tools have been 
recently completed by Hulse and Co., Limited, of Manchester, 
and a word or two about them may not be out of place. Two 
of them we illustrate, but as the third is a lathe with a bed | 
nearly 100ft. long, a satisfactory picture of it is not obtain- 
able. This fine machine admits 86ft. between centres and 
44in diameter over the sliding carriages, and it has been 





constructed for a large marine engineering firm in the North 
of England for dealing with the long hollow shafting which is 
now being adopted in the new designs of battleships and | 
cruisers. This lathe is of a type patented some years ago by 
the makers. It is provided with twin fixed non-rotating guide | 
screws placed one on each side of the bed, and the travel is 
effected by rotating nuts driven by a central shaft. The use 
of two screws prevents horizontal cross winding of the 
carriages on the bed, and diminishes the friction resulting 
from working with a single rotated guide screw as in general 
practice. Another important feature is that nuts can be 
rotated on each carriage in either direction by means of 
a clutch, which enables each carriage to be independently 
traversed in either direction, which, of course, could not be 
accomplished with rotating guide screws. The lathe is fitted 
with quick power traverse motion for moving the sliding 
carriages rapidly along the bed. The fast headstock is very 
powerfully geared and provided with great belt power in order 





to meet the requirements of high-speed cutting steel. The 
weight of the lathe is about 90 tons. 

One of the machines we illustrate on page 265 is a powerful | 
armour plate-planer, specially arranged for machining | 
curved plates, and capable of planing 20ft. long by 12ft. wide by | 
10ft. high. To give some idea of its proportions, we may | 
state that the approximate weight of the machine is about 
100 tons. The bed is formed of four longitudinal girders | 


are provided on the transverse slide mounted on the carriage. 
This transverse slide carries a constant-speed motor and 


emery grinding wheel about 12in. diameter, which is carried | 


on a steel spindle running in dust-proof self-lubricating 
bearings, and driven by belt and two-speed cone pulley from 
a constant-speed 1 brake horse-power motor to another cone 
pulley mounted on the spindle. 

For driving the rotating headstock and traversing the 
emery wheel, a self-contained countershaft and cone pulleys 
are provided driven from a 3 brake horse-power variable speed 
motor through a Hans Renold chain. The rotating head- 
stock has four different speeds, and the emery wheel four 
changes of feed traverse to each speed of the headstock. A 


| pump is provided for throwing tho lubricant on to the emery 
The engraving brings out very clearly the principal | 


wheel. 
features of the machine, 








LACQUERS AND PAINTS FOR METAIS. 
No. I. : 
THE number of compounds that can be applied to metals for 
protecting them from decay, or to embellish their surfaces, 
is much more restricted than is the case with wood. Very 
few paints are permanent on metal, and some few metals 


require special treatment to adapt them to receive the paint. | 


As regards protective compounds, red lead, red oxide, and 
silicate paints are the most permanent, but they are too crude 
for ornamental purposes. Something more ornate and deco- 


rative is required. The chief and most durable coating for iron | 


and most other metals is enamel paint, baked on. Such 


paints are more commonly known as japans, to distinguish | 
| them from chemical enamels, which are very brittle, and 
| generally only adapted to articles of utility—e.g., enamelled 


iron pots, &c. Ordinary paint is very impermanent on iron- 


| separately, rub up the umber with a little 


| allow to cool, and thin down with 1 gallons of oi] of tur 


pentine. 
Black japan varnish :—3 1b. Naples turpentine ; 1; 

gum arabic. Melt these two Ccasthen and that one 
gallons of linseed oil, and boil for two hours, at the end ; 
which time add 1} pints of linseed oil in which 1} of 
amber resin has been fused. The drier used may be a 
lead, litharge, or calcined zinc sulphate. 8 Ib. burnt wad 
41b. genuine asphaltum, 8 gallons raw linseed oil, oi] of re 
pentine g.s. Melt the asphaltum with a little of the oil, nk 
; i of the oil; mix the 
two, add the remainder of the oil, boil for an hour or go and 
then allow to cool, and thin down with a sufficient quantity 


| of oil of turpentine. 


Japan for motor vehicles :—2 gallons raw linseed oil, 2 jp 
litharge, 1lb. red lead, 1 1b, black oxide manganese, 2 1b, 
shellac. Put into a suitable melting pot, and heat the mix. 
ture until it boils, or reaches a temperature of 450 deg. Fah ‘ 
and maintain that heat for two hours; then gradually add 
the litharge and red lead driers, a little at a time and 
alternately, adding first one and then the other. When all 
the driers have been added and digested in the hot oil, put in 
1 1b. of shellac, and when that has melted add the man- 
ganese oxide, and keep up the heating for two or three hours 
longer at about 200deg. Fah.; then allow the mixture to 
cool, and thin down by adding 1 to 14 gallons turpentine 
This compound becomes a hard enamel-like coating if baked 
in a stove or enamelling oven. 

The following black paints do not require to be stoved :— 
1 gallon boiled oil, 6 oz. burnt umber, 4 oz. black oxide man- 
ganese, 30z. asphaltum, turpentine g.s. Heat the oil and 
asphaltum separately, then mix the two, and add the umber 
and manganese, and when the whole is well incorporated 
allow to cool, and thin with the turpentine to produce a paint 
of a suitable consistence. Half a gallon boiled oil, 1 }b, 




















strongly ribbed and of good depth. 
heavy, and has four wide flat-bearing surfaces with self- 
oiling rollers, strips being provided to obviate any lateral 
movement under pressure of the cut. The traverse of the 
table is effected by means of twin-rotating screws of large 
diameter, with long gun-metal thrust bearings and gun-metal 
nuts which entirely encircle the screws, but without inter- 
fering with their immediate supports. Each screw is driven 
by powerful bevel gearing, and two sets of fast and loose 
pulleys, one for cutting and the other for reversing, are pro- 
vided. The cross slide, which is made of extra depth, carries 
two tool boxes, each fitted with special profiling arrangement 
for planing the curved plates; these boxes are mounted on 
trunnions, which keep the point of the cutting tool normal 
to the plate whilst following the curve. The device for this 
purpose is well seen in the engraving. It consists of a trolley 
somewhat in advance of the tool box, which travels on the 
concave side of the plate, and by its attachments causes the 
tool to incline in such a way as to be always perpendicular to 
the surface. The pressure for the cut is obtained by means of 
weights adjustable on levers fitted to the top of the tool 
boxes. In addition to the special tool boxes, which can, with 
all their connections, be removed when desired, the machine 
has two ordinary tool-boxes for straight work. 

We illustrate also a grinding machine which merits special 
attention. This machine is specially designed for grinding 
piston and valve rods for locomotives. It is capable of making 
a truly parallel and cylindrical job, and is suitable for dealing 
with a piston-rod with a 22in. diameter piston head; the 
maximum distance between centres is 8ft., and it is arranged 
to grind this length. The machine consists of a strong slide 
bed mounted on standards forming a trough for the lubricant ; 
on the bed are mounted two headstocks, one fixed and having 
a pulley provided with Clement’s driver for rotating the work 
on dead centres, and the other adjustable along the bed and 
provided with a transverse slide for taper grinding. The car- 
riage is traversed along the bed in both directions through 
reversing pulleys, guide screw, and double clasp nut, and is 
also provided with quick hand traverse by rack and pinion. 
The traverse of the carriage is varied and automatically 
reversed by adjustable stops and sliding rod operating a 
clutch between the reversing pulleys. For feeding the wheel 
against the work hand and self-acting transverse adjustments 


The table is very | 





ELECTRICALLY DRIVEN PISTON ROD GRINDING MACHINE 


work ; but many decorative features are imparted to metals 
by the use of bronze powders. In the case of such metals 
as brass, copper, and tin, ‘‘lacquers’’ are made use of to pre- 
vent them becoming tarnished and to enhance their effect. 


| In ordinary ironworks, such as engineering structures, red 
| lead and red oxide paints are those most generally employed, 


while for smiths’ work, such as is used for the construction of 
vehicles, asphaltic compounds are greatly in use. 

For the coating of sheet metals, such as the panels of motor 
cars, &c., something more is required. Coloured japan 
or baked enamels are those mostly in favour. With the view 
of helping the engineer and ironworker to select the most 
suitable protective and decorative coatings the present 
article is written. Space precludes extensive details con- 
cerning the modus operandi of application, but that is not so 
much required by the person for which this article is written 
as the directions for preparing the compounds. It is not 
always advisable to depend on the paint or varnish maker, 
because that individual may be totally ignorant of the 
conditions under which the compound is to be applied, or for 
what special purposes. Far preferable, therefore, is it for the 
user to prepare his own coating compounds, when he can 
select those which are the best suited for the work in hand. 
In arranging the subject-matter of the article we shall first 
treat of the compounds most generally in use amongst smiths 
and ironworkers, then consider the production of vitreous 
enamels, and, finally, give instructions for preparing japans 
or enamelling compounds that require to be baked. 

Common black for ironwork :—Ingredients : 5 gallons boiled 
oil, 24 1b. asphaltum, 34 Ib. red lead, 34 lb. litharge, 14 1b. sul- 
hate of zinc, calcined and powdered, 15 gallons oil of turpentine. 
Put all the above except the turpentine into a suitable boiling 
pot—-such as is used for varnish making —and raise it to the 
boiling point for two hours, then add a mixture of 4 Ib. 
amber resin, which has been melted in 1 gallon of raw 
linseed oil. Continue the heating of the mixture for two 
hours longer, or until a little of the mass, when cooled, 
may be rolled into pills; then withdraw the heat, and after- 
wards thin down by the addition of the turpentine. 

A superior black compound for coachmakers’ use and the 
ironwork in vehicles is the following : —101b. amber, fused ; 
5 pints hot boiled oil; 30 oz. black resin, powdered ; 24 lb. 
Naples asphaltum. Heat up togetherfor an hour or so, then 





asphaltum, 1 1b. umber resin, 1 lb. common resin (colophony), 
7 pints turpentine. Fuse the amber resin in the oil by 


| heating them together for some time; separately melt the 
| asphaltum, and mix that with the amber varnish ; then stir 


in the resin, and continue the heating until the compound is 
well mixed. When cooled, add the turpentine. 

Brunswick black :—No. 1: 1 1b. asphaltum, 3 pint hot boiled 
oil, 1 quart turpentine. Melt the asphaltum, add the oil, mix 
well, and when cooled, add the turpentine. This is very 
useful forenamelling rough wrought and cast ironwork; it 
prevents its rusting, and also gives it a finished appearance. 
No, 2: 1241b. black pitch 1241b. gas tar asphaltum, 4 gallons 
linseed oil, 5 1b. red Jead, 5 1b. litharge, 10 gallons oil of tur- 
pentine. Heat the pitch and asphaltum together, and four 
or five hours after add the oil and lead driers, and continue 
boiling for one hour; then allow to cool, and thin down with 
the turpentine. This is a very cheap black compound for 
coating all rough out-of-door ironwork. 

Boiler paints :—Unless the metal is coated with an enamel 

paint, it is not an easy matter to paint such metal. Owing 
to the great heat at which the metal is kept for some time, 
ordinary paint would blister off. For fixed boilers a mixture 
of graphite and coal tar, mixed with turpentine, forms a good 
compound with which to coat the boiler, so as to pre- 
vent its being corroded by moisture. For steam pipes, 4 
mixture of lampblack and boiled linseed oil is the best to 
use. 
A bronze-coloured paint for iron or brass is made by 
grinding together with linseed oil 2 lb. chrome green, 1 oz. 
lampblack, 1 oz. chrome yellow, 5 oz. good japan. It is not 
aneasy matter to get ordinary paint to firmly adhere to metals. 
A remedy, however, consists in slightly corroding the surface of 
the metal by brushing over it a solution of sulphate of copper 
slightly acidulated with nitric acid. Let it stand an hour, 
then wash off, and when dry proceed to spread the paint. 

To prepare zinc for painting, dissolve in 3 pints of 
water loz. chloride of copper, 1 oz. nitrate of copper, and 
1 oz. chloride of ammonia, and then add -1 oz. commercial 
hydrochloric acid. Brush the zinc with this solution, which 
will give it a deep black. Allow it to dry for twenty-f ur hours 
before proceeding to spread the paint on it. 

To cause paint to adhere to brass :—The surface: of the 
metal requires to be roughened, so as to give it a tooth for the 
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paint to adhere to. Such a surface is produced by pickling 
the brass in an acid solution for some hours thus; mix 
together 14 parts of concentrated hydrochloric acid, 12 parts 
of concentrated sulphuric acid, and 12 parts of water. After 


removal from this bath, wash the metal with water, and then | 


proceed to spread the paint on the brass. A quicker process 
is to make a mixture of equal parts of bichromate of potash 
and hydrochloric acid, and dilute, more or less, with water ; 
but it must be remembered that steeping in such acid fluid 
tends to make the brass brittle, and eventually rots it. 

_The enamelling of metals is carried out by the use of 
vitreous enamels; these consist of a paste made of oxide of 
metals, which is fused by the heat of a furnace or baking 
oven, so as to cause the coating to adhere. So far such 
enamels are chiefly confined to advertisement labels, sign- 
boards, and vessels of domestic utility ; but for many parts in 
the construction of motor cars and similar vehicles, the 
surfaces of which are liable to be abraded by grit and dirt, 
there should be a good opening for such enamelled coatings; 
but as it is brittle, and liable to be chipped by any sudden 
jar, it would be safest employed only on those parts that are 
rigid. These vitreous enamels may be opaque or translucent, 
and therefore they are readily adapted to tke decorative treat- 
ment of metals; but it is not every metal that can be coated 
with a vitreous enamel. The points to claim attention are 
(1) a firm adherence to the surface; this necessitates due 
regard to the nature of the metal on which the enamel is 
laid, as each particular metal requires a special flux or base 
to ensure permanent adhesion. (2) The enamel must be 
hard enough to withstand slight shocks or knocks without 
chipping or cracking. This point will depend on the state 
with which the enamel is prepared for use. In one respect 
vitreous enamels are much superior to flexible enamel paints ; 
the latter coatings are composed of shellac or asphaltum, and 
therefore, unless properly prepared and applied, are not 
Proof against chemical and physical: influences, whereas 
Vitreous enamels are absolutely proof against such influences, 
abrasion by dust, &c. The base of vitreous enamels 13 a 
transparent one; it is prepared by mixing its ingredients 
together, grinding them, then fusing the mixture, drying the 
fused mass, and again fusing and grinding, when it is ready 
for use, by being made into a paste with a little water and 
laid on the metal, which is then put into the enamelling 
Stove or oven to fuse and bake the enamel. 


The following mixture is typical of a transparent base :— 
3 parts silica or sand, 1 part chalk, 3 parts calcined borax or 
else 3 parts of broken glass, } part nitrate of potash, and 1 
part antimony, well washed. By the addition of a suitable 
colouring matter to the above base coloured (opaque) enamels 
are produced. For example, for red and purple enamels, mix 
| gold powder or purple of cassius (mosaic gold) with the above 
| flux; for green, mix 1 to 2 parts oxide of chromium to 10 
parts of the above flux; for a yellow enamel, mix 1 part of 
lead, 1 part of tin ashes, 1 part litharge, 1 part antimony, 
and 4 parts nitrate of potash with 10 parts of the flux; 
for blue, mix 1 part cobalt, 1 part red lead, 1 part nitrate 
of potash ; for black, mix 1 part calcined tin, 1 part cobalt 
(or 2 parts zafire), 1 part manganese, with 10 parts of the flux. 
To produce a gloss on the surface of such enamels, silica or 
borax is mixed with the flux. 

Cast iron may be enamelled by the following process :— 
First clean the iron by scouring it with sand and dilute 
sulphuric acid, then brush over a thick magma made by 
mixing together pulverised quartz, borax, feldspar, kaolin and 
water. Spread this on as evenly as possible, and then dust 
over this coating a mixture of dry feldspar, soda, borax, and 
any oxide of metal to form a suitable colour; then submit the 
coated iron to the heat of a muffle furnace to burn in the 
enamel], 

Another good base for enamel colour consists of 130 parts 
flint glass, 204 parts carbonate of soda, 12 parts boracic acid, 
fused together, and afterwards ground to a fine powder. 

Glossy vitreous enamel for iron may be produced as fol- 
lows :— Mix together 100 1b. calcined and ground quartz—i.e., 
flint—50 lb. anhydrous borax, then fuse the mixture in a 
crucible and allow it to cool slowly, when the mixture is 
pulverised, and for every 40 Ib. of it 5 1b. of kaolin—potter’s 
white clay—mixed with it, and the compound ground to a 
fine paste in water. Pickle the metal to be coated with 
dilute sulphuric acid, and afterwards scour with fine sand to 
cleanse its surface, then lay on a coating of the above paint 
hin. thick, and allow it to stand in a warm room until the 
coating is practically dry, then dust over the surface of the 
moist paint the following powder, and dry in an oven at 
212 deg. Fah. :—125 Ib. glue, free from lead or arsenic ; 25 1b. 
borax ; 20 1b. carbonate of soda—fused, powdered, moistened 
with water and dried—and to 45 Ib. of the mixture add 1 lb, 
soda ; mix thoroughly with a little hot water, dry, and reduce 








to fine powder. When the coating on the iron has dried the 
metal is put into a muffle, and the heat gradually increased 
until the glaze fuses. When it is taken out, have glaze powder 
dusted on, and after a second heating allowed to cool very 
slowly. 

A much simpler process is to make a mixture of 4 lb. of 
powdered glass, 21b. fluor spar, 1 lb. nitrate of potash, }1b. 
oxide of zinc, Fuse the mixture in a crucible, then pour 
out into moulds to cool. When required for use, take suf- 
ficient to cover the surface to be enamelled, and saturate it 
with water. Heat the iron to be enamelled to a red heat in 
a furnace, and apply the enamel, which will present a bril- 
liant glossy appearance ; the addition of oxide of cobalt will 
impart a blue colour to the above flux ; chloride of ammonia 
will give red ; manganese oxide, black; ferric oxide, brown ; 
and for green a mixture of 1 part of manganese oxide and 
2 parts of stannic oxide; for pure white, add simply stannic 
oxide. 

There are many other formulas for enamels for iron— 
wrought and cast—but space does not permit more inclu- 
sions. The enamel paints for metal are either of the nature 
of japans, which are compounds, having a shellac or 
asphaltum base, which is fixed on the metal by baking it, or 
else they consist of decorator’s colours, ground up in hard- 
drying copal, or amber varnish. 

Let us first consider japan for metals. The following com- 
pounds are for use on metals. They are stoved, or baked, in 
an enamelling oven, so as to render the coating permanent, 
hard and glossy :— 

Black enamel for bicycles, motor cars, and similar ironwork 
structures :—4 gallon boiled linseed oil, 241b. asphaltum, 
6 oz. litharge, 4 oz. powdered sulphate of zinc, 6 oz. red lead, 
41b. dark amber resin (fused), 1 pint raw linseed oil, 1 gallon 
turpentine. First melt the asphaltum in a steam jacketed 
vessel, then add the boiled oil, litharge, red lead, and zinc 
sulphate (these ingredients render the oil very siccative), and 
heat the mixture at the boil for two hours. Separately melt 
the amber by fusing it with a pint of raw linseed oil, and add 
that to the asphaltum mixture at the end of the two hours’ 
heating. Continue the heating for two hours longer, then 
allow to cool, and when sufficiently so, pour in the turpentine, 
stir, and when well mixed it is ready for use; one coating 
will usually be sufficient, which should be baked in an oven 
in the usual way. 

No. 2, for tin and similar metals:—1 gallon boiled oil, 
30z. asphaltum, 8oz. burnt umber, turpentine g.s. Melt 
the asphaltum together with almost all the oil for one hour, 
then grind up the umber in the remainder of the oil, and add 
that to the asphaltum mixture, and continue the heating for 
half an hour longer; then liquefy the mass with sufficient 
oil of turpentine (genuine)—factitious turpentine containing 
any hydrocarbon fluid will not do, as it causes the asphaltum 
to separate from the mixture. Coat the metal with this 
compound, and stove it. Buta very good adherent coating 
can be obtained by making the metal very hot, and dipping 
it in the hot liquid japan, and drying it afterwards. 

Transparent japans (expensive): No. 1: 14 gallons oil of tur- 
pentine, 32 lb. oil of lavender, 14 oz. camphor, 22 oz. copal resin 
varnish. Put all the ingredients into a covered vessel and heat 
the mixture on a hot plate until the copal has dissolved. Hard 
copal will not dissolve in oil of turpentine alone when very 
strongly heated for a long time. But, by the addition of 
rosemary or lavender oils, it readily dissolves, especially in 
the presence of camphor. This japan, although expensive, 
is a capital one for all bright metals which it is desired to 
protect from corrosion or to keep bright. It is better than 
ordinary shellac lacquer, as it is harder and more endurable. 

No. 2: Transparent japan for tin and similar metals :— 
83. quarts of turpentine, 15 quarts of linseed oil, 30z. of 
balsam of tolu, 3 oz. sugar of lead, 24 oz. sandarac resin. 
Put all the ingredients except the turpentine into a suitable 
melting pot, and gently heat the mixture, increasing the 
temperature as the heating proceeds, cool off, and then add 
the turpentine to make it of a suitable consistency; the 
metal is best stored at a moderate heat. 

Tortoiseshell enamel:—This is a very effective way of 
decoratively coating metals, or japanned bright work and light 
coloured metals such as in tins or brass. The process is as 
follows: Boil $1b. umber in 1 gallon linseed oil until the 
fluid has thickened, then stir it, and afterwards heat the 
fluid until it becomes as thick as pitch, then add sufficient 
oil cf turpentine to liquefy it. Give a coating of the com- 
pound to the metal, dry it and then dab it here and there 
with the following compound so as to represent the clear 
spots. Mix vermilion with shellac varnish to a thin con- 
sistency and dabit on the coated metal, and allow this to 
dry,; when dry give a coating of the first-mentioned com- 
pound, which has been further diluted with turpentine, and 
then bake the coated metal so as to harden the japan. 








Execrric Motors In A Factory.—The iron and steel works of the 
Snead Company’s Ironworks, U.S.A., are operated by electricity, 
with a power transmission system of subdivided electrical drive 
style, adapted to a plant of this class where the machinery is 
scattered. The foundry is 52ft. by 300ft., with two 10-ton 
travelling cranes of 50ft. span, with 15 horse-power motors for the 
bridge, 24 horse-power for the trolley traverse, and 20 horse-power 
for the hoist. In the cupola charging-room a 10 horse-power 
motor drives a three-ton lift, an emery grinder, and a pulveriser. 
The Root blower is driven at 180 revolutions by gearing from a 45 
horse-power shunt-wound motor, and another 45 horse-power 
motor drives a 12in. by 12in. air compressor. The fitting shop is 
110ft. by 110ft., with two 25ft. galleries. A machine for shearing 
steel angles 6in. by 6in. is driven at 24 strokes per minute 
by a 74 horse-power motor, running at 1000 revolutions per 
minute. A punch is driven by a 3 horse-power motor, reducing in 
speed from 1050 revolutions to 32 strokes per minute. ‘I'wo 
shears are each driven at 24 strokes per minute by a 5 horse-power 
motor, running at 1065 revolutions. Two lathes are driven by 15 
horse-power and 6 horse-power motors. A 10 horse-power motor 
drives two drills, a 1 Sene-poune drives another drill, and a 
84 horse-power drives an emery grinder and a drill. A cold 
saw is driven by a 5 horse-power motor, a l0ft. by 30in. planer 
by a 64 horse-power motor, a 24in. shaper by a 2 horse-power 
motor, &c. The pattern shop has three motor-driven tools. The 
shops are regularly operated with a working day of nine hours, 
and, occasionally, some of the machines are run nights and 
Sundays. The motors in the fitting shop, pattern shop, and smith 
shop represent a total of 964 horse-power, the average monthly 
power consumption of which, as calculated for a period of eight 
months, has been 2988 kilowatt-hours. In the foundry there is a 
total of 77 horse-power in motors, exclusive of the crane. Here 
the average monthly consumption is 1851 kilowatt-hours. The air 
compressor is operated at a speed varying from one-half to two- 
thirds its normal rating, and constitutes an average monthly load 
of 3680 kilowatt-hours. Under ordinary running conditions the 
maximum current required by the whole plant, as indicated by a 
demand meter on the power-house circuit, is 140 amperes. 
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SORBITIC STEEL RAILS.* 


By J. E. Sreap, F.R.S. (Member of Council), and ARTHUR 
W. Ricwarps (Middlesbrough). 

In every branch of human life and in all sciences it has been the 
habit to give names to properties, substances, effects, and things, 
providing they have some distinct character peculiarly their own. 
Such a course is most commendable, otherwise it would be 
necessary invariably to employ long and descriptive sentences 
when either writing or speaking about them. 

In the nomenclature of chemists and physicists names convey- 
ing some idea of the character or composition of the substance are 
usually chosen. Thus we have the name “Chlorine,” given to a 
—— gas; ‘‘ Bromine,” to an evil-smelling liquid ; ‘‘ Hydrogen,” 

use water is produced on burning it, an “Radium,” because of 
its peculiar radiations. 

In mineralogy it is common practice to give terms containing the 
name of the discoverer or place where it was discovered, or that of 
some one whom the discoverer wished to honour, to the termina- 
tion of which the letters -ite are added. Thus we have Cliftenite, 
Labradorite, &c. Occasionally a mineral has been described by a 
term which contains some clue to the character of the first 
specimen discovered, but there are cases known in which such 
terms were not applicable to the same mineral or to varieties of it 
discovered later. Therefore they are distinctly misleading. 
Where a mineral or a substance has a definite and constant com- 
position and character which can be expressed by some existing 
term, it is certainly desirable to use the old rather than to coin a 
new one. There are, however, living to-day some prominent 
mineralogists who consider it expedient and safer not to give 
descriptive terms, and prefer arbitrary names. 

In mineralogy, as in chemistry and other sciences, the person 
who makes a discovery is without exception allowed the right to 
give the name to the thing discovered, and it is rare that this 
— bas been disputed. 

ith regard to sorbite, exception has been taken by some that 
it has not a sufficiently distinctive character to justify recognition 
of its individuality. It is pleaded that it isa transition condition 
of the carbide intermediate between the state ia which it exists in 
hardened and annealed steels. As a matter of fact, there is an 

ment as to the description, but opinion differs as to its dis- 
tinctive character. It was Osmond who first used the term,+ and 
his remarks introdu:ed below show the ground on which he justi- 
fied his conclusions :— 

‘*From a physico-chemical point of view, there is nota great 
difference between pearlite and sorbite. But sorbite may be 
obtained side by side with pearlite by hastening the cooling with- 
out quenching, or by quenching a steel just at the end of the 
critical interval, or again, by reheating a quenched steel to about 
the same critical interval. For all these reasons sorbite may be 
considered as pearlite which has not been able to separate into 
ferrite and cementite by reason of lack of time, or from some other 
cause, and it seems to be true that it ought to contain a little 
more ‘hardening’ carbon than free pearlite. 

**Tt has been said that sorbite is an unimportant constituent, 
and several authors have not distinguished it-from pearlite. I 
think this is wrong, and for this reason, that in the first edition 
of this work 1 did not give with sufficient clearness ideas which 
were perhaps slightly confused. But if we remember that sorbite, 
although it can only remain present in annealed steels up toa 
certain point, is essentially characteristic of ‘negative’ quenchings, 
and that this procedure considerably improves the mechanical 
properties of the steel, it would undoubtedly appear as legitimate 
and as necessary to distinguish sorbite from pearlite as it is to dis- 
tinguish steels cooled naturally in air from steels which have been 
submitted to ‘ negative’ quenching, such as oil hardening, double 
quenching, or tempering above blue heat. In my opinion it is very 
probable that the present methods in the manufacture of rails, &c., 
will eventually appear primitive, and I hope that the greater 
quantity of pearlite in our steel will be replaced in future practice 
by sorbite. 

‘*From the point of view of micrography, sorbite is characterised 
by the absence of strix, and by the property of colouring rapidly 
by polish attack, or by tincture of iodine, even when the latter is 
diluted with its own volume of alcohol.” 

Now, this particular condition, or variable condition, of the 
carbides in iron and steel, had never previously had a term given 
it, although it has nevertheless marked properties and distinct 
microscopic features, and can be readily detected in steel contain- 
ing it. distinctive are the properties which it confers on steel 
that for years it has been the practice of steel manafacturers, at 
considerable expense, to oil-quench heated steel in order to 
obtain increased toughness and strength, and for wire manu- 
facturers to patent their wire rods to arrive at a similar result. It 
is the sorbite produced which confers greater tenacity and tougb- 
ness on the steels. 

Again, the marked difference in the behaviour to etching fluids on 
annealed and negatively quenched and tempered steels is another 
justification for giving a distinctive term. 

On the table before you are small pieces of steel which have 
been heated at one end only to a bright-red heat, and were then 
removed from the fire and allowed to cool in the air; the portion 
heated above the critical point Acl has been etched with picric 
acid. Note the remarkable difference. The heated ends are dark 
brown, the cold ends are nearly white, and the border between the 
white and dark portions is most distinct. Although high carbon 
steels, the dark parts can be readily cut, but they are much 
tougher and stronger than the white _— The dark parts con- 
tain the substance called sorbite in large quantities; the white 
portions are almost pure pearlite, with only traces of sorbite. 

igh power magnifications also show an equally marked 
difference. Although there are distinct traces of incipiently 
separated carbide, between these microscopic particles is a dark 
amorphous ground mass quite different from the ground mass of 
the pearlite in the white portions, This dark ground mass is no 
doubt unsegregated pearlite, or what may be described as carbide of 
iron and iron in a nascent state of separation. 

Finally, we welcome the compliment given to one of our 
greatest scientists by Mr. Osmond, for associating the name of 
Dr. Sorby, of Sheffield, the pioneer of micro-metallographers, with 
one, if not the most important, constituent of steel, one which will 
play a very important part in the future development of our great 
industry. 

Description of experiments in making sorbitic rails.—On most 
carefully studying the effect of oil-quenching on steel, we found, 
as was naturally expected, that the proportion of sorbite is great 
or small according to the size of the mass quenched. The central 
portions of large maases after treating contain much less sorbite 
than the exterior portions, 

If, on the other hand, the section of the steel quenched is very 
light, one may readily have in addition to sorbite some of the more 
brittle constituents of steel. 

Similarly, when steel is air hardened, it may contain practically 
no sorbite if the mass is great, and much of it if the section is 
slight. For instance, a wire rod jin. in diameter and a fine wire 
made from the same steel containing 0-70 per cent. carbon, when 
cooled in air from the same initial temperature, say 850 deg. Cent., 
become, the first sorbitic and tough, whilst the second will be in an 
intensely hard or brittle condition. Z 

Steel wire rods after passing through the patenting process, 
which consists in heating to a temperature at which the steel 
‘* scales” and then cooling more or less rapidly through the critical 
points, contain large quantities of sorbite, readily detected by the 

i ype after etching, or by the comparatively dark colour the 
whole surface assumes when etched side by side with the rod before 
patenting. 








_* Iron and Steel Institute. 
+ See “‘Metallography.” By F. Osmond. Loadon: C. Griffin and 
Sons, Limited. 1903. 


The property of enabling the 
greater fineness than is ible in the unpatented material is 
undoubtedly the effect of the sorbite present. 

We naturally concluded that if sorbite is responsible for the 

excellent qualities of oil-quenched steel and negatively-quenched 
steel wire rods, there is no reason why it should not be produced in 
steel rails, tires, &c., without great expense, 
_ With this object in view we first experimented on 5ft. lengths 
instead of complete rails, but instead of allowing them to cool, we 
plunged them at once into cold or warm water, and afterwards 
reheated till they were a barely visible red—that is, to a tempera- 
ture of about 500 deg. Cent.—after which treatment they were 
most thoroughly tested. The results are as follows :— 


Series A, B, C, D, and E, 
Manuyacture. 
Series A.—Manufactured from hematite iron on the basic 
open-hearth. 
B —Basic Bessemer steel. 


E— 


” 
” 
” 


” 
Section. 
Series ee Ib, per yard flat bottom rail. 
. bull head rail. 
flat bottom rail, 


” 


” 


” 

” 
” 
” 


” 


Analysis. 
B. C. 

0-381 0-40 

0-72 0-73 

Silicon .. 0-08 0-03 


Treatment of the Rails of each Series after Cutting at the Hot Saw. 

Al.—Normal : allowed to cool down in air. 

A2.—Quenched in hot water; reheated to 550 deg. Cent. 
(16 minutes), and allowed to cool down in air. 

A3.—Quenched in hot water; reheated to 500 deg. Cent. 
(12 minutes), and allowed to cool down in air. 

Bl.—Normal ; allowed to cool down in air. 

B2.—Quenched in boili-g water; reheated to 650 deg. 
(30 minutes), and allowed to cool down in air. 

Cl.—Normal ; allowed to coo] down in air. 

C2.—Quenched in hot water; reheated to 550 deg. 
(40 minutes), and allowed to cool down in air. 

D1.—Normal ; allowed to cool down in air. 

D2.—Quenched in cold water; reheated to 550 deg. 
(50 minutes), and allowed to cool down in air. 

D3.—Quenched in warm water; reheated to 500 deg. 
(30 minutes), and allowed to cool down in air. 

D4.—Quenched in hot water; reheated t> 450 deg. 
(30 minutes), and allowed to cool down in air. 

El.—Normal ; allowed to cool down in air. 

E2—Quenched in hot water; reheated to 550 deg. 
(40 minutes), and allowed to cool down in air. 

E3.—Quenched in hot water; reheated to 500 deg. 
(25 minutes), and allowed to cool down in air. 

E4.—Quenched in boiling water ; reheated to 450 deg. 
(40 minutes), and allowed to cool down in air, 


Cent. 


Cent. 


Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. 





| Deflection 

after first 
blow. 
Inches 


Treatment. 





Se 
Reheated, 550 deg. Cent. .. 
500 deg. Cent. .. 


” 

a a es 
Reheated, 650 deg. Cent. .. 
re Serre 
Reheated, 550 deg. Cent. .. 
Ea rae 
Reheated,"550 deg. Cent. .. 

| ” 500 deg. Cent. .. 

E ” 450 deg. Cent. .. 
( OUTRO 66, : subs: 30 195 
E2  /|Reheated, 550 deg. Cent. .. 
| E3 500 deg. Cent. .. 
| E4 450 deg. Cent. .. 


” 
” 


In testing by Brinell’s method a number of impressions were 
made on each rail, and the results obtained were averaged, giving 
the hardness numbers stated in the table. 

These results were so satisfactory that we proceeded with 
further trials, with the object of avoiding the reheating. 

As in the previous experiments, we used 5ft. lengths of hot rails, 
bnt this time we plunged them into cold water till they were 
nearly black ; they were then removed and allowed to cool in air. 
During cooling, the heat still in the interior of the rails in passing 
outwards tempered the chilled portion, and left the external parts 
in the sorbitic condition. 

We made many experiments, varying the conditions for each. 
In some cases we — gee the heads ; in others, we plunged 
the whole 5ft. lengths of rail into water till the temperature 
was reduced to just visible redness, and in each case they were 
then allowed to temper themselves by cooling in the air. xperi- 
ments were also made to determine the effect of placing the heads 
to various distances under water. 

We had often previously seen attempts made to improve the 
properties of rails by spraying them, but in no case was the water 
used in sufficient quantity to produce a material quantity of 
sorbite, and it invariably produced only carbide and ferrite areas, 
which were left occupying the same relative volume as in the 
same rails cooled naturally. There was, however, a distinct 
improvement in the strength, owing to a small quantity of sorbite 
present, 

Our work has shown that a maximum quantity of sorbite can 
only be obtained by rapid cooling to below the critical points, 
followed by tempering 
partially-chilled steei. 

Photographs are exhibited, which indicate most clearly the 
difference between sorbitic and ordinary steel. 

All the sections were polished and strongly etched in 20 per cent. 
nitric acid in water for the same length of time, so that the results 
are strictly comparative. 


F and G Series,—North- Eastern 90 lb. B.H. Rails. 


Analyses. 
F. 
0-49 
0-69 
0-02 
Treatment. 
F1.—Normal ; allowed to cool down in air. 
F2.—The upper half of rail head quenched in cold water to 
blackness, then allowed to cool down in air. 
F3.—The whole rail head quenched in cold water to dull red, 
then allowed to cool down in air. 
G1.—Normal ; allowed to cooi down in air. 
G2.—The upper half of rail head quenched in cold water to 
! blackness, then allowed to cool down in air. 


G. 
Carbon .. : 
Manganese 
Silicon . 





tented rod to be drawn to a much | 


Mechanical Tests. 


Deflection | 
after second 
blow. 
Inches. 


y external or the internal heat of the | 


G3,—The whole rail head quenched in water until 
then allowed to cool down in air. any tah red, 
Impact Test. 
Weight of ball.. eh ee see 
penal ph is 
upports a} igs 
Length of rail tested .. na 
Deflection after 
first blow, 


2240 Ib, 

15ft. 

Sft, 

5ft. 
Deflection after 


second blow, 
Inches, 
os 


Series No, 


- 38y, 

3} 

23 

8 

saveeke 2y', 

Tensile Test. 

The test piece of each treated rail was taken from th 

part of the rail head. oe 

Bardness 

number 

Brinell’s 


Yield point. te | Blongation Contraction 
Tons per | percent. | of area 


sq.in. | = vt in 4in, per cent, 


Series No. 


28-80 
35-00 
30-50 
28-00 
35-80 
£0-00 


Series H.—60 lb, Flange Rails, 

N, is the normal rail. 

S. was a with water imperfectly. The darkened 
representing the sorbitic regions, indicate where the most 
was pa 

H.S.—Only the head was plunged into water till it was cooled 
to a barely visible redness. 

W.W. was plunged into water completely to barely visible red- 
ness, 

In each case after the water treatment the rails were allowed 
to cool out on the rail bank to temper themselver. 

These experiments were made on Finland State rails for the 
engineer of the Finland States Railways. 

The dark appearance of the sorbitic portions are in marked con- 
trast to the greyish white colour of the normal steel. 


Analysis. 





Fl 28-50 
F2 
F3 
Gl 
G2 
G3 


parts, 
Water 


Per cent, 
Carbon +» 0-38 
Manganese 
Silicon.. 


. 0-88 
Sa ee ar ee ee 0-025 
Mechanical Tests. 

The test pieces were taken from the centre of the rail heads, 
and do not, therefore, represent the Sires of the upper layers 
of the rails where there was most sorbite. 

The micro-structure of the sorbitic and pearlitic portions show 
a most marked difference. The pearlitic or normal portion is that 
of a heterogeneous mixture of ferrite and sorbitic poarlite, whereas 
the sorbitic portion is almost perfectly homogeneous. 

When the meta! was suddenly cooled the carbon cr carbides 
were diffused in solid solution, did not segregate into the normal 


Tensile test. 
Ultimate 
stress, 


Hardress 
number, 
Brinell's 
method. 


Yield 
point. 
Tons 
per sq. in. 


Elongation | Contraction 
per cent. area 
per sq in. in 4in. per cent. 





| 
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21-30 85-90 21-00 
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* Weight of ball = 22401b. Distance of drop = 10ft. Supports apart =3-5ft. Length tested = 5ft. Diameter of bull = 10 millimetres, Load 
applied = 5000 kilogrammes. 


carbide areas, and were retained in solid solution, but on temper- 
ing, owing to the rigidity of the mass at comparatively low 
temperatures, although the carbides must necesearily fall out 
of solid solution more or less completely, they remain in what we 
have previously compared to a nascent state of separation. 





Impact | 


test.* Tensile test. 





Deflection 
after first 
blow. 
Inches. 


— Elongation Contraction 
stress. ‘per cent. in of arcs 
Sin. per cent. 


Yield, point 
Tons per | 


aq.in, | Tons per 


sq. in. 





17-00 32-60 
16-00 


16-00 


43-60 
44-20 


R. 

8 .. 
H.W. 
W.W. 


2%; Not taken | 


23 31-50 


9A 
Ya 


lyr 


” 
46-40 31-30 
| 50-70 11-50 28-00 

* Weight of ball = 2240 1b. Distance of drop = 10ft. Supports apart 

= 8-5ft. Length tested = 5ft. 

The result is that the carbides and iron are left in a most inti- 
mate state of admixture, and the structure of the steel is very 
homogeneous, , 

Relative wear.—In order to ascertain the relative wearinz 
property of pearlite and sorbite steels, we would have been glad if 
we could have presented actual results of wear on a permanent 
railway track over a period of several years, As this was, how- 
ever, impossible, we endeavoured to get some indications by other 
| means. The method we finally adopted was that of grinding on a 
| freestone grindstone, using equal surface pressure and distance 

travelled. In applying this test, we cut out pieces from the heads 
of both the rails 4in. in thickness and lin. square. Thes2 were 
| carefully weighed, and were pressed on the surface of the revoly- 
| ing grindstone by a weight of 72lb. until they had travelled a 
| distance of 20, t. They were then removed and weighed. 
The tests were repeatedly made on the same pieces. The results 
are as follows :— 


Poeastite raile. 45 - <+ ow se ce 
Sorbite ,, .. Bake oe bette ee 
| The results are decidedly in favour of the sorbite rails, Whether 
| or not they will be borne out in practice remains to be seen. It 
seems most reasonable to believe that such homogeneous material 
| as the sorbite steel, much tougher than the same steel in the pear- 
| lite condition, will certainly last much longer on the permanent: 
| way 








Average. 
-100 


-33 


SUMMARY. 


| ‘The chief point cf interest in our work is the simple method 
' employed for producing sorbite in steel. The usual custom has 
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—— 
sheat and oil-harden or to quench completely in water 
r4 -_— dull redness. In our method we avoid reheating, 
d quench the heads of the rails, as soon as they are sawn to 
we o to a point under Arl, and allow the residual heat in 
eng Is to do the tempering The results of the later experi- 
ents show clearly enough that by partially quenching the heads 
= allowing the rails to temper themselves, although the 
siongation is decreased, the contraction of area remains practically 


eee nordial rail in ‘*F” series of 37 tons ns. when made 

sorbitic is increased in strength to 45 tons without diminution of 
7 tion of area. 

the contracmCeries the normal rail with 36 tons tonacity is 


ed to 49 tons with a slight increase in the contraction of 


been t 
and rebes 


increas' 


eg the last series—series ‘‘ H ”—the tenacity is increased from 
43 to 50 tons with a slight diminution in the contraction of area, 

Pieces of the rail cut from the area of maximum sorbite on being 
tested by repeated reversals of strain showed greater toughness 
and endurance than the normal material. ved ‘ 

The wear is very greatly in favour of the sorbitic material, as 
would naturally be expected, and we are sanguine enough to believe 
that by specially treating the rails in the simple manner described 
their life will be increased from 25 to 50 per cent. 

The splendid results obtained by Mr. Brinell on quenching steel 
from about 850 deg. Cent. and reheating to 550 deg. Cent., and 
the results quoted by Mr. H. Le Chatelier, and the evidence given 
by Mr. Osmond, together with what has been advanced in this 
paper, all point in one direction, and should lead every iron and 
stee! metallurgist to aim at replacing pearlite by sorbite in all 
structural steels which have to be subjected to friction, percussion, 
or vibration when in use, rs ; 

Finally, we may point out that although it is quite easy to treat 
hot rails in short pieces, we have not yet completely succeeded in 
treating 30ft. lengths satisfactorily. Our work is, however, far 
from complete, but we hope that before long we shall be able to 
report a complete success. d ; 

Oar sincerest thanks are accorded to Mr. David Evans, Mr. E. 
H, Cook, Mr. R. C. V. Whitfield, and our assistants. 








LETTERS TO THE EDITOR. 
(Ve do not hold ourselves Hes oar for the opinions o7 our 





MACHINE DRAWING AND DESIGN CLASSES, 

Sin, —Ths subjectopened by ‘‘ X. Y. Eagineer” and ‘‘ A, W. 8.” 
is of considerable importance, and the greatest mistake in nearly 
every college in the kingdom is that it receives but little attention, 
with the result that stadents know as much about gone drawing- 
office practice and the design of machine details as the man in the 
street. In the first p'ace, not half sufficient time is spent in the 
college drawiag-offices, especially by evening students, and the best 
men in the country attend this branch of the department. A 
lecturer cannot reasonably be expected to turn out good draughts- 
men with tw> honrs’ or one and a-half hours’ instruction per week, 
and six months per year holiday, and this fact is brought to light 
by the large number of second-class men the Board of Education 
turns out. In going through a number of the foremost engineer- 
ing colleges recently, I was stru:k with the total lack of organisation 
in the various drawing-officcs. 

Many a student fresh from college finds that the drawing office 
is not an artist’s emporium ; beautifully coloured drawings are not 
expected of him, neither are impossible wall boxes, footstep bear- 
ings, or plummer blocks. Let nobody think that I advocate the 
so-called design of complicated machines or engine details, or the 
design of machine by the aid of eee graphical construc- 
tions. No, the student can work up difficult graphical constructions 
when he wants them, and by the time he has to design complicated 
mechanisms he will have learned to think for himself — and 
the primary object of the college is to teach students how 
to think. This can only be done by carefully selecting 
examples from actual practice, giving a stadent details of 
machines coming under the branch of engineeriog in which he 
intends to specialise. Commencing with the design of the 
simplest detail, havi given just enough information to 
carry out the work, and getting a student to produce a finished 
working drawing is infinitely better than the far too common 
method of allowing him directly to copy a drawing covering the 
wall of the office, and serving 80 or 100 students, or from half a 
page of a text-book or absurd wooden models. In this way by 
judicious graduation of the exercises the raw-boned recruit can 
be drilled into a first-class junior draughtsman worth at any time 
aliving wage. The minimum time a student should attend the 
college drawing-office is three years, and the junior students 
should have their work checked by the seniors, and also be taught 
how to make good tracings and prints. As regards finishing the 
drawings, every dimension that would be required to make the 
piece should be inserted; the scaling of a drawing in the works by 
a workman with a two-foot rule leaves much to be desired, besides 
leading to frequent mistakes of a grave character. Further, it is 
insufficient merely to put M. or F. ona surface to be machined, 
The degree of finish required must be specified exactly in order to 
enable the estimate clerks to get out a price from an inspection of 
the drawing. The various methods of preparing and issuing prints 
from the office to the works office, and from thence to the several 
departments of the works, should be explained, and the use of the 
drawings catalogue demonstrated. The lecture work should be 
divided into two sections:—(1) The strength and properties of 
materials and theory cf machine design; (2) application of the 
theory to the practical example on the drawing-board, In this 
way a student learns the use of the theory ; if he is left to find it 
out for himself, the chances are that he fails to see it, promptly 
shakes hands with, and joins the ranks of, men who think that 
Molesworth is enough, and sneer at the very mention of the words 
theory and college-trained. If the lecturer is a good draughts- 
man, or is fortunate enough to have an assistant who is, then the 
desigus can be made to answer to all the sheets, and used by 
students only for reference, being regarded as standards. After a 
time, when the men are beginning to feel their way, they can be 
started on estimating, the estimate being based on current prices 
of material, labour and tool speeds, and these, I have no doubt, 
could be readily obtained from the many great engineering firms 
who take an interest in the education of their apprentices, 

Brighton, September 8th. H, H, B. 





SUPERHEATING, 


Sir,—As this subject is receiving attention in your columns, the 
following particulars may be of interest as showing the remarkable 
effect of even a yi amount of superheat ia arresting leakage 
and in improving the efficiency of a steam engine. The figuresare 
so extraordinary that we almost hesitate to place them on record, 
but the tests were very carefully made by us on a day when the 
works were otherwise standing idle, and every precaution was 
taken to obtain correct results. Moreover, the very simple 
character of the tests precluded any doubt as to the results 
obtained, 

Two Lancashire boilers, each 8ft. 6in. diameter by 30ft. long, 
were selected out of a row of five such boilers. They were Nos. 1 
and 3. They and the other boilers had been at work as usual on 
the previous day. 

No. 1 boiler was an ordinary one, with Galloway cross tubes and 
ho superheater. Ih “No. 8 boiler we had placed some additional 


‘special cross tubes, and had added a superheater in the downtake. 


Both boilers were set in the usual manner, the draught passing 


underneath the boilers before entering the side flues, 





The engine was of the inverted vertical compound enclosed type, 
non-condensing, with a piston valve between the two cylinders, 
and drove a continuous-current dynamo, direct-coupled. The 
engine was known to be in a leaky condition internally, The test 
was made to ascertain the effect of the alterations in No. 8 boiler. 
The boiler safety-valve pressure was 1201}b. per square inch. The 
engine was rated at 215 brake horse-power, at revolutions per 
minute. 50 cwt. of fuel were weighed out in bags to No. 1 
boiler, together with 56 lb. of wood for lighting the fires. 
Steam was raised to 1201b., the engine was en oy 2 electrical 
output was taken every ten minutes, and the plant was run until 
all the weighed coal had been consumed and the output had fallen 
to 29,100 watts, with 83 lb. per square inch boiler pressure. 

During this run it was with some difficulty that the steam 
pressure was maintained, and water was continuously dropping 
from the gland of the stop valve on the engine. 

Tben another run, under precisely similar conditions, was made 
with No. 3 boiler. The amount of superheat was 20deg. Fah. at 
a point near to the engine. Duri this run the steam pressure 
was maintained quite easily, and the stop-valve gland was quite 
dry. The plant was run until all the yy coal had been con- 
sumed, and the output had fallen to 49,000 watts with 591b. per 
square inch boiler pressure. The same instruments were used for 
the electrical measurements in both tests. The following tabu- 
lated figures show the comparison between the two tests :— 

No.1 boiler. No. 3 boiler. 
Time that 50 cwt. of coal lasted, 


ircluding getting up steam.. .. 886 min. .. 355 min. 
Time for which the engine ran .. 191 min. 216 min. 
Total number of revolutions in the 

time (by counter) .. .. .. .. 57,485 .. 69,410 
Total electrical output in B.T.U. .. 98-38 -» 196-17 


Ditto in percentage .. .. .. «. 100 -. 199-40 
Calorific value of fuel(thermalunits) 10,743 +.» 10,748 
The two points to be noted are (1) that at the end of the test, 
with saturated steam from No. 1 boiler, 83lb, per square inch could 
only produce 29,100 watts output, as egainst 49, 000 watts from 
59 1b. per square inch in No. 3 boiler; (2) that the total output, 
with the slightly superheated steam from No. 3 boiler, was almost 
exactly double the output with saturated steam from No. 1 boiler. 
38, Bennetts-hill, Birmingham, Henry LEa AND SON, 
September 8th. 





Sik,—In your editorial remarks upon superheating in the issue 
of the 4th inst. you state : ‘* After 1862 nothing was heard about 
it until about five years ago, when it was taken up in a tentative 
fashiun.” This statement by you is an overlook, and we take 
notice of it, as it has a tendency to prejudice our position in the 
art and our interest in superbeating. 

Our experimeuts began at Wakefield in 1889, but previous to 
that date our Mr. McPhail experimented elsewkere, In 1892 we 
obtained a master patent for superheating steam in superheaters 
placed in the down-take of Lancashire boilers. That patent was 
very largely commented upon in the Press in this and other 
countries, and a full-page advertisement of our superheaters was 
commenced in your journal about the end of 1894. Other patents 
followed the Pi for the purpose of covering important points 
developed with our experience. 

Previous to 1892 we had in use a very Jarge number of different 
designs of superheaters. Messrs. F. J. L. Crosland, M. Longridge, 
the late Laviogton Fletcher, Jobn Waugh, and Dr. Kennedy 
tested many of our superheaters from 1892 until 1894. The latter 
gentleman tested our superheater, which was the first attached to 
a water-tube boiler, and which was a Babcock and Wilcox boiler at 
the Maiden-lane station of the Charing Cross and Strand Elec- 
tricity Supply Corporation, Limited; and in your issue of 
February 9th, 1894, you published particulars of tests cf our 
superheaters made by Mr. F.J.L. Crosland, M. Inst.C.E., on 
August 2nd, 1893. 

We successfully objected to spec’fications in applications for 
patents for superheaters by Messrs. Musgraves and Dixon, Messrs. 
Galloways, Limited, and also in the matter of feed-water heaters 
. the application of Mr, H. Rosenthal—Meesrs. Babcock and 

ileox. 

We have made over 100 different designs of superheaters 
for many purp2es in the arts, as well as for engine use, and we 
know of no superheater maker who has not much to learn. There 
were no explosions with a certain make of superheaters until they 
were in use for a time, and we are afraid that the same applies to 





e diameter, but discarded on t of vibration. Indeed, 
the Iris experiments give much food for thought. It would be 
interesting to know if the - of water along the measured mile 
was the same in all trials. The trim of the ship favoured the later 
propellers. The skin friction and direct resistance of the blades is 
an item, as in the first two propellers they were ‘‘from the sand,” 
and painted with Sims’ composition, and in the other two the. 
were polished on both sides ; and whereas Sir J. Wright gave 1120, 
580, 420, and 330 horse-power as absorbed in blade friction at the 
highest speeds, M. Normand gave 2000 horse-power for the first 
case, and also that the direct resistance of the blades in the first 
propeller was double that of Nos, 2 and 3, and more than double 
that of No. 4. The thicknesses were less, and the breadths more, 
in Nos. 3 and 4 propellers, and conical tail pisces were added to 
these latter. The first two propellers had fan-shape blades, the 
others pear-shape. Other comparisons might be made, which 
would, however, only add to the task of elimination, or addition, 
towards improving propellers. In fact, we are far from the state 
of being able to standardise in screw propellers. In the meantime, 
we can only work in directions making for success, and in this 
respect four lines in your article of June 19th represent the exact 
truth. The Iris experiments, from your columns of twenty-four 
years ago, with a few additions, are appended. In the first two 
trials her draughts forward and aft were 15ft. 74in. and 20ft. 64in., 
in the other two 15ft. 8in. and 20ft. 6in,; immersed midship 
section, 700 square feet ; and displacement, 3290 tons. The first 
and third series were made with four-bladed propellers, the second 
and fourth with two-bladed propellers, the area of each blade 
being, in Nos. 1 and 2 series, 24-3 square feet; in No. 3, 
18 square feet; in No. 4, 28 square feet. The Iris is twin- 
screw. 

The Iris Experiments, 1878. 














Propellers. | | waa Indicated 
SS ee Slip, per cent. | Speed. _ per H 
ai ’ : orse- Knot-tons 
Dia. Pitch. min. | power. | per knot. 
ft. in.| ft in. knots. 
18 6} 18 2 1-5675 negative) 16-577 | 91-040 7503 65-£03 
” Pe 2-6876 9 15-123 | 82-148 | 5251 50-481 
” ” 3-3€00 ” | 12-064 | 65-105 | 2560 20-851 
” * 5-3250 ” | 8-187 | 43-358 755 13-407 
} 
” 1-3170 | 15-726 | 88-890 | 4868 40-381 
” Pa 0-2457 | 14-517 | 81-175 3306 83-108 
9 0-7330 | 11-580 | 65-070 | 1637 20-552 
9 1-6196 | 7-950 | 45-075 | 571 10-442 
16 3} 19 114 2-9729 | 18-578 | 97-189 7714 60-383 
” x9 1-5090 | 14-564 | 85-388 | 5108 44-874 
” 1-6810 negative) 1°-279 | 61-343 | 1833 21-703 
ne 83-3585 | 7-497 | 40-963 | 606 11-300 
18 1} 21 3} 5-0427 | 18-587 | 93-250 | 7556 59-101 
” - 2-4916 | 15-746 | 76-930 | 3958 36-544 
e ee 0-0763 negative 12-475 | 59-385 | 1705 20-569 
” ” 1-2588 - | 8-321 


89-159 | 596 10-413 


September 8th 





COST OF MECHANICAL POWER. 

Sir,—In your appreciative article, for which I thank you, upon 
my attempt to expound the true ae which ought 
to regulate the design of plant for the production of mechanical 

wer by the use of heat, your suggestion that ‘‘ resilience” can 
be bought ‘‘by the yard or by the mile” is a little deceptive. 
Resilience is capacity to develop mechanical work, and is, there- 
fore, a product of a distance by a forse, or of a volume by a stress 
intensity. Youalso say: ‘‘ Now the utmost that the most pro- 
found knowledge of thermodynamics can. do is represented by a 
reduction in the sum spent on coal and water ;” and ‘‘The mathe- 
matician and theorist can give no further aid. The engineer can 
then come fors*ard and take into account not one out of three, 
but all three.” Is this not inconsistent with your regret expressed 
at the beginning of your article, that I had been ‘‘ unable to dis- 
pense with mathematical formu)!” 

Because I came forward as an engineer, a mathematician, and a 
theorist—extremely imperfect, no doubt, in all three capacities— 
in order to show how to take into account not only one, or three 
only, but no less than, if I remember rightly, seven of the 
infi which determine the ratio of useful result to total 





many of the superheaters now put upon the market, as they are 
designed by parties having no practical knowledge or experience 
with superbeaters, whereas there has never been a single instance 
of explosion, mishap, or accident of any kind in connection with 
our superheaters during our fourteen years’ experience. 

Our experiments were conducted at a cost of over £32,000. 

In 1896 we supplied information on superheaters to Professor 
Watkinson, upon his application to us for a superheater to be 
— to a water-tube boiler made by Messrs, Babcock and 

ilcox, 

It may be interesting to you and to your subscribers to know 
that superheaters were adopted before the time above referred to 
in steamers plying between Dundee and London, and that one of 
the captains often remarked that ‘‘the saving from the use of 
superheaters was so great, by all the heat of the combustion gases 
being intercepted, that no heat passed up the funnel. and that the 
seagulls perched on the top of it all the way to and from London.” 
These superheaters were evidently ‘‘ puffed” up, like many now on 
the market, but they, like others, have been discarded. 

McPhail and Simpson’s Dry Steam Patents Company, 
Limited. 
H. Mc Puatt, Director. 

Wakefield, September 8th. 





£1r,—Will some of your readers who use superheaters give us 
some idea of the capital outlay per 100 indicated horse-power 
required to fit superheaters to Lancashire boilers, working at 
10U lb. pressure? We know of one case where the cost of a boiler 
was £600, including setting. The cost of a superheater, subse- 
quently added, was £360. Does this represent anything like 
average practice ! Two Steam USERS. 

Warrington, September 9th. 





THE PROPULSION OF WARSHIPS. 


Sir,—Your hospitable columns have already given thirty-two 
inches to Mr. Quick and nineteen to me—space for some 5800 
words—and I crave a few more lines. I am afraid neither of us 
has added much to common knowledge. One can understand the 


' official silence, per Act of Parliament, on improvement in war- 


ship propellers, but why the deplorable self-inflicted silence of Mr. 
Quick, and why not present to your readers his ideas / 

Using his figures of the Drake performances, I would suggest 
his viewing them as now presented, and ask him how they accord 
with his figures as to work done in terms of the speed. 


Screw-blade Indicated Indicated work 
area, Speed. knot-tons per knot = 2X, 
sq ft. per knot, value of X. 

f Cs ara ee | 
152 1 Se co ca ec MEE cx 6e en) Se 
(66 .. 2. WORE ®. 4. ae 
f a OT hae, Ee ee 
210 S816 4. .. oe 140 jw f. fw 
\ 24-11 . - 189-896 1-6477 


I still assert that razeeing the diameter of any propeller has 
never improved it as a propeller—viz., given fewer revolutions a 
knot ; and the same is true of increasing the pitch of a propeller, 
and I ask Mr. Quick to give instances disproving these assertions, 
for he is unfortunate in quoting Mr. Sennett, as the best propeller 
tried in the Iris was not that of the smallest diameter, it being of 





cost ; ani in order to show how to adjust quantitatively these 
influences so as to obtain the maximum profitable ratio of result 
to cost. 

It is not possible to express quantitatively, correctly and un- 
ambiguously, complicated results like these without using algebraic 
symbolism. Without quantitative, correct, and unambiguous 
expression, they are useless for practical purposes. Moreover, 
since Rankine’s days all educated engineers have had the oppor- 
tunity of being able to read things in symbols. Further, [ can 
honestly say that I have, step by step, always conscientiously 
avoided expressing things in symbols before having explained 
them in common words as «mply and as definitely as I am able. 
The complaint made against me is that I am too anxious to 
explain fully and distinctly in common words before I reduce to 
symbols ; that is to say, that I am tediously prosy. 

RoBert H. SMirH. 

Parliament Mansions, Westminster, 8.W., September 7th. 

[Has our correspondent forgotton that he is an engineer as well 
as a mathematician.—Ed. THE E.] 





THE MANUFACTURE OF ENGINEERS. 


Sir,—Referring to “R. W. S8.’s” letter in your issue of the 
4th inst., I do not doubt that a working knowledge of French and 
German on top of his education would be of some, and even con- 
siderable, use to an engineer, but what I do doubt is. the possi- 
bility of fulfil'ing the necessary conditions. That is to say, in my 
judgment—I admit that scientific proof. of the proposition is 
nearly impossible—it is not practicable to give a man a working know- 
ledge of modern languages—at least not at school—and at the 
same time to give him the best brain training obtainable. Perhaps 
the argument will be made more forcible by reducing it to the 
absurd, as in Euclid, when it becomes ‘‘ which would be the more 
useful man, an idiot with a knowledge of modern languages or a’ 
well educated man without?” Of course, no one supposes that an 
education in modern languages would produce an idiot, but the 
argument serves to em my point, which is that it is sheer 
folly to sacrifice brain training to the acquisition of knowledge, 
however useful in itself, 

As to the utility of knowledge, I have already said that I do not 
doubt it to some extent; but I would point out that my own 
experience is that I cannot find time for reading the English and 
American technical papers, let alone the German, and if I should 
ever come across a German technical article, in the Engineering 
Index or elsewhere, that was of special interest to me, and yet not 
worth some English papers while to translate—rather an unlikely 
combination—I can get it translated fora small sum. And as to 
the billets to be had for a knowledge of modern es, I 
would submit that the argument vanishes if it be remembered 
that I was speaking of education in —_ which, if adopted, 
would result in every engineer having this knowledge. 

I had intended to sign the first letter on this subject, and take 
this opportunity of rectifying the error. J.S. V. BICKFORD, 

Camborne, Cornwall, September 7th. 





THE VALUE OF WHITE PAINTS. 

Str,—The article appearing in your current issue on ‘‘ The 
Value of White Paints on Engineering Structures ” touches upon 
a subject upon which engineers generally have the most crude 
notions, Very often it is thought that, so long as ironwork is 
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covered by something which is either pleasing to the eye or belongs 
to the genus “oxide of iron,” the structure is protected from all 
those ills its nature makes it heir to. Some of us have been 
diligent, and our bookshelves groaningly bear evidence of our 
patience and perseverance, but our hunger remains unsatisfied. 
The engineer generally wants a quick-drying paint, moderately 
permanent both as to colour and protective properties, but he 
does not know how to ask for it, nor how to know that he is 
getting what he has asked for. He feels himself—and generally 
is—impotent in the matter, and takes what is offered to him in 
a beautifully simple faith. His specification deals with the 
smallest minutize of the work with the utmost exactitude until 
the clause dealing with ‘‘ painting” is reached. Then the matter 
is slurred over tps Cary this:—‘‘The ironwork shall be 
painted with two coats of best oil paint of approved colour.” It 
is all he can do, because he feels incompetcnt either to ask for 
more, or even to assure himself that he is getting this modicum. 
The writer of the article referred to can evidently relieve us in 
our travail, and would certainly gain our gratitude if he would 
tell us how to specify for paint work, and also how to test our paints 
before application. To me, as to many others, this has always 
ap d an unfathomable abyss. E, A. BROWNING. 
Nottingham, September 7th. 


TURBINE VERSUS RECIPROCATING ENGINES. 


Sir,—Your leader on the ‘“‘Thermodynamics of the Steam 
Turbine Engine” would naturally lead one to the conclusion that 
the reciprocating engine will sooner or later be superseded by the 
turbine engine. Now, although it may be practicable to still 
urther improve the turbine type of engine, so that some of the 
loss may be still further minimised, it is, in my humble opinion, 
also quite practicable to still further improve the reciprocating 
engine. If this can be done, there appears no reason why the 
atter should not continue to more than ho'd its own against the 
ormer for many years to come. My own opinion is, that the 
efficiency of the turbine engine is due to the fact that continuous 
expansion is made use of. If, therefore, continuous expansion be 
used in the reciprocating engine, a marked improvement in this 
type of engine may follow ; for, with continuous expansion, extra 
receiver capacity is not a necessity, there being no loss due to 
drop in pressure between each stage of expansion. Moreover, it 
becomes quite practicable to design an engine in a rotary form, 
making it equally suitable for a motor car or a large steamer. 
For a to 0 boat it would be especially serviceable, as it could 
be made in the enclosed type, practically requiring no attendant, 
and could be controlled by the commander of the vessel to stop or 
goin either direction. Indeed, it could be manipulated with the 
same ease as the steam steering gear, now in use with so much 
success, The Admiralty have had the opportunity of inquiring 

















into this system, but prefer to follow in the steps of 
the mercantile marine; on the other hand, the mercantile 
marine prefer to follow in the old groove, until improvement 
is forced on them by other nations forging ahead, as witness 
the new Goliath steamers about to be built for the Cunard 
Company. Were continuous-expansion engines employed for 
these steamers, the reserve of p»wer would be greatly in excess of 
existing engines, which have high-pressure cylinders that act 
practically as steam pipes, with the additional drawback of 
necessitating the use of receivers to minimise the loss due to drop 
in steam pressure between each stage of expansion. Were, there- 
fore, continuous expansion used in reciprocating engines, there 
appears no good reason why 25 knots and over should not be 
attained with smaller steamers, and that without the enormous 
expenditure in coal consumption for every additional knot now 
required, 

I enclose copy of a sst of diagrams taken from a non-condensing 
continuous-expansion engine, which has no receiver, and which 
may be —T The exhaust steam from A and B gives C, 
tLat from D and E gives F. JOHN RIEKIE. 

Argaith, Dumbreck. 


PORTLAND CEMENT. 


Sir,—Mr. D. B, Butler thinks that I questioned the conclusions 
he drew from his experiments on Portland cement, which, he says, 
‘clearly demonstrate that a coarsely ground cement, which is 
utterly unsound and unfit for use, may be rendered perfectly sound 
and good by extreme fine grinding.” 

I have never questioned that there is an advantage in fine grind- 
ing a well-burnt cement, though, of course, it is more costly than 
to coarse grind it, but in a lengthened experience in the construc- 
tion of very many thousand cubic yards of masonry and concrete, 
in which large quantities of well burnt, though coarsely ground, 
cement were used, I never found that the ultimate expansion of 
the coarser particles, scattered here and there throughout the mass, 
caused failure or disruption of either mortar or concrete ; neither 
have I found that the coarser icles of these ancient well-burned 
cements, when left in water in the laboratory for a considerable 
time, burst, though they certainly cohered together to a certain 
degree. What they do after being some years embedded in a mass 
of mortar or concrete I cannot say, though, I fancy, when the work 
is under water, that they ultimately absorb a sufficient dose of 
water from their damp surroundings to enable them to set, tosome 
degree at allevents. My contention is, that though fine grind- 
ing may for a while conceal the defects of under-burnt cement, it 
is more than probable that sooner or later insufficient calcination 
will cause failure, especially in marine work. 


BINDON B. STONEY. 
14, Elgin-road, Dublin, September 8th, 


AN IMPROVED SYSTEM OF ILLUSTRATING MACHINERY. 


Srr,—Having inspected, more vr less admiringly, immense 
numbers of photographs, engravings, &c., of machinery of every 





description, it seems to me that their usefulness in most cases 
would have been enhanced considerably if every working detail 
had been placed in position, and—in constructive machines 
especially—every cutting tool shown in actual operation upon a 
specimen of the work for which the machine, &c., was designed, 
before being photographed. 

When, too, these machines have been exhibited either singly or 
in workshop groups, it would have been a great advantage to have 
had their attendants shown in the act of working them, thus 
giving life to an otherwise dead picture, and also a fair idea of 
proportion throughout. 

I have often regretted to find, in some of the most artistic pro- 
ductions, the omissions referred to, and all the more so as there 
are now so many who are popularly interested in engineering 
matters, but who are sometimes unable to understand suttliciently 
illustrations of a technical nature for want of the little but 
important additions to which I have referred, and which it would 
be advisable to pay attention to in the future, when ible. 

J. W. C. Hatpang, M.I, Mech, E. 

33, Bedford-place, London, W.C., September 9th. 


SNOW PLOUGHS IN RUSSIA, 
Sir,—In the edition of August 28th, amongst ‘“ Railway 


.| Matters,” on page 213, it has been reported ‘‘that the Russian 


South-Western Railways have obtained from the United States 
snow ploughs, and that the State Railways have ordered also a 
supply of these snow ploughs.” 

As one directly concerned in the matter, I beg to state that the 
Pooteeloff Works Company, of St. Petersburg, acquired, in 1902, 
the Russian patent right for Leslie’s steam snow shovel, called the 
Rotary (Leslie, of Paterson, N.J.), and has built, so far, fifteen 
Rotaries for the State Railways, to the order of the Ministry for 
Ways of Communication. FELIX FREDER. 

104, Moyka, St. Petersburg, 

August 22nd/September 4th. 


ELECTRIC LOCOMOTIVES. 

Sir,—I read with interest your account of the La Mure Electric 
Railway in your valued edition of August 28th. The locomotive 
presents an interest, inasmuch as it age to be the first electric 
locomotive fitted with a vacuum brake. Your article does not 
state whethe the same is non-automatic or automatic, and a 
sketch, at some future date, of the air pump required for the 
vacuum would be of interest. It would also be interesting to 
know how long it takes to get the required vacuum, as back 
numbers of your valued paper stated it took 30 seconds with the 
large ejector to get 20in. vacuum. I cannot also understand why 
this type of brake should have been used in preference to the com- 
pressed air brake. A. M. BUSHELL, 

23, Amyard Park-road, Twickenham, 

September 8th. 


STORAGE OF COAL, 


Sir,—Regarding Mr. Macaulay’s experiments with submerged 
or non-submerged coa', his experiment is somewhat of a rough 
nature, it will be admitted, but granted that the main issue of 
experiments are correct. 

is it not possible instead—I should imagine it quite possible— 
that when a smooth face of the coal is offered to the fire, that more 
economical combustion will be the result than when a sharp, 
‘* peaky ” piece is thrust in, when perhaps the surface exposed to 
the amount of air actually received through the grate is out of 
proper proportion, with the resultant waste by smoke ? 

So to give this theory a more exact trial, I should say that the 
quantity of surface exposed must bear a similar ratio in each case. 
Heaton Newcastle-on-Tyne, W. H. GRIEVE. 

September 7th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Submarine gas main.—A 6in. steel gas main has been laid 
across the Mississippi River from New Orleans to the town of 
Algiers, and is designed to deliver 1,000,000 cubic feet per twenty- 
four hours, at a pressure of 301b. to 40lb. The pipe has upset 
threaded ends, Bed po joints are screwed up so as to cover all the 
threads. Each joint is enclosed in a split sleeve of cast steel, 3ft. 
long, weighing 3001b., the two halves being put together with 
eight 3in. bolts, the ends of which are split and riveted over. The 

ipe is about 2500ft. long, and reaches a maximum depth of 120ft. 
i was hauled across by a derrick boat, or floating crane, having a 
hauling power of 75 tons. A length of 250ft. of pipe was first put 
together on the Algiers side, the head end was fitted with a cast 
iron cone, to the point of which was attached a sbackle for the 
1}in. steel hauling cable. The rear end was also closed, in case 
the length of pipe should be pulled into the water. A snubbing 
line was mre to the pipe about 20ft. from the end, and turns 
taken around a mooring post. The total working time was about 
thirty-two hours. It was first laid at a depth of about 10ft. below 
low-water line at the New Orleans wharf, but as this wharf is to 
be used by ocean steamers, the Port Commissioners have required 
the gas company to lower the main 30ft. below water-line. This 
was done by cutting one of the shore ends, and dredging a trench 
along the pipe by means of a suction, or hydraulic, dredger, a 
diver giving the proper lccation of the trench. At Norfolk, 
U.S.A., a lead pipe, 700ft. long, has been laid across a river 34ft. 
deep, and delivers 2500ft. of gas per hour. 

The Hudson River tunnel.—The old Hudson River tunnel, at New 
York, is now approaching completion, after having been under 
construction since 1874 by the late De Witt C. Haskins. Owing to 
financial conditions, work progressed only intermittently until 
1882, and then stopped. A few years later an English company 
undertook the Bee 5 but abandoned it in 1891. At the present 
time work is being carried on by the New York and New Jersey 
Railway Company, and it is hoped that there will be no further 
interruptions. The idea of making it a railway tunnel has, how- 
ever, been abandoned, and it is now intended to use it fur an 
electric tramway, connecting the tramway lines of New York City 
and Jersey City. The company has a capital stock of £1,700,000. 
In 1896 the work was pumped out and examined, and was then 
maintained in good condition until April, 1902, when orders were 
given to proceed with the construction. After calling for tenders, 
the company decided to carry on the work for itself. There will 
be two tunnels, side by side, with clear inside diameters of 19ft. 
and 164ft. Both are lined with cast iron, and are built under the 
pneumatic system, with the use of shield«, but one of the difficulties 
is that the work lies partly in rock and partly in silt or mud, owing 
to the irregularity of the bed rock. To provide for this, the shield 
has an apron extending 6ft. beyond the roof of the shield, so that 
the silt can be retnoved to allow excavation of the rock bottom 
sufficiently to allow the shield to advance. The cast iron lining 
plates are assembled in the rear of the shield by a radial hydraulic 
erecting crane, which is independent of the shield. The north 
pane) a cable hauling system, in three sections, separated by 
the air locks. 

A sixteen-storey concrete building.—At Cincinnati, U.S.A., there 
has recently been completed an office building sixteen storeys high 
of monolithic concrete construction, the concrete being reinforce 
by steel rods and bars. The building covers a site 50ft. by 100ft., 
and is 210ft. bigh above the pavement. The exterior walls are 
faced with marble for the first three storeys, above which the 
facing is of grey bricks. The columns are 34in. by 38in. at the 
base, and reduced to 12in. by 12in, in the top storey. Upon 
the concrete pedestal is set a cast iron shoe, having bosses as 
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seats for din, round iron bars. Each column has : 
of these bars, and from four to ten smaller bars of rahe eight 
to take the tension due to wind load. Rectangular ho steel 
twisted steel bars encircle the group of vertical rods ry ot 
intervals, and add greatly to the transverse strength of th 2in, 
crete steel column, as shown by the experiment of Mr. Consiga 
in France, The girders between the columns are 1é6ft, to nog 
span, supporting floor panels 16ft. by 33ft. ‘The girders yo 

in. wide, but vary in depth from 27in. to 36in. The de mn 
includes the thickness of the floor slabs, which is from din, to’ ith 
The horizontal bars of the girders extend into the walls = 
columns, and diagonal bars, concealed in concrete brackets F 
connect the columns and girders. The entire structure jg ma 
lithic, without a joint. The concrete is composed of one a 
Portland cement, two parts of clean washed sand, and four - 
of lin, washed limestone or gravel. The mixture was made — 
wet, so as to ensure the filling of all voids around the inte 
laced steel bars. To still further ensure the absence of Voids A 
to release entrained air, the concrete was stirred with lo pas “ 
and rods, and the forms were rammed with mallets to make then oa 
crete settle and to detect any large voids, ad 

Drying kiln for timber.—In a new hot-blast dry kiln on th 
Sturtevant system, built for the Dexter Chair Company, U,g re 
the fresh air is drawn in bya fan and passed toa heating chambe, 
where, by the exhaust steam piping, it is heated to any desired 
temperature. The fan forces the hot air into the kiln, and 5 
reason of its high temperature and dryness it rapidly absorbs th 
moisture from the timber. It is then discharged to the prong 
sphere, or some may be returned to the heater, thus regulati 
the degree of humidity in the kiln and preventing the too rapj 
drying of the exterior of the timber. With this system less ae 
pipe is required than for direct heating, and it is all concentrated 
in a fireproof casing near the fan. The timber is placed upon the 
trucks, which are run into the kiln on two lines of rails. Two op 
more trucks are added each day, all being slowly passed through 
against a current of warm dry air, the temperature and dryness 
increasing as the trucks gradually advance towards the hot end of 
the kiln. The difference in temperature between the two ends 
of the kiln varies from 50 deg. to 100 deg. Fab. The kiln jg 
provided with curtains at the top, bottom, and sides, arranged to 
fit closely the timber on the tracks, so that the hot air will be 
forced through the piles of timber instead of merely passing over 
them. In the return duct, through which air from the kiln jg 

ed back to the fan, there is an air condenser which removes q 
arge part of the moisture from the air, while allowing much of the 
heat to be reserved, thus effecting a saving in steam. The circula. 
tion of air is, of course, independent of the weather. The ample 
space in the heater, and the equal distribution of the air through 

e ducts beneath the kiln, secure good results and allow of realy 
control. 

Speed of planing machines.—Recent inquiries have been made as 
to high cutting — on American planing machines using the 
new tool steels. It ap that many of ‘the important builders 
of these machines consider that 25ft. to 30ft. per minute is about 
the limit for large pee regardless of the speed the tool will 
stand. Higher speeds cause so much lost time and expense for 


' repairs and grinding tools that there is little if any net gain. The 


Sellers Company has built Pages 10ft. by 10ft, between housings, 
with variable cutting speeds of 3ft. to 48ft. per minute, and a con- 
stant return speed of 96ft. The variable speed has also been 
applied to a planer 10ft. by 10ft. by 36ft. The Gay Company does 
not believe a speed of over 30ft. can be operated successfully with 
planers larger than 30in. by 30in., although one customer is running 
a planer of this size at 66ft. cutting speed. For such large 
surfaces as pluner tables they find 20ft. to 25ft. per minute most 
satisfactory. The Woodward planers run at 40ft., cutting a fine 
quality of cast iron, with a high grade of tool steel and a light cut, 
Speeds of 20ft. to 30ft. per minute are preferred, with a return 
speed of 50ft. to 60ft. e Whitcomb machines run at 30ft., 36ft., 
and even 45ft. These makers believe that for planers 3ft. by 3ft, 
and larger, 30ft. per minute is about the limit where only one 
cutting speed is available, but with two speeds a much higher 
speed than 30ft. can be used for much of the time on ordinary 
work, A Bement 72in. frame planer and a Bement cylinder 
planer in the shops of the Pennsylvania Railroad are working 
successfully at cutting speeds of 40ft. per minute. The Cincinnati 
Planer Company has a 24in. by 24in. plane running at 38ft., and 
a 48in, by 48in. planer for the American Locomotive Works run- 
ning at 35ft. Another of the same size is planing steel ruils for 
points and crossings at 24ft., but only very high grade tool steels 
will stand this, A 36in. by 36in. machine is run at 42ft. on light 
roughing cuts, but is slowed down for the finishing cuts, 








THE JUNIOR INSTITUTION OF ENGINEERS, 


THE summer meeting of this Institution which has recently taken 
place was exceptionally well attended, a circumstance no doubt 
due a _ particularly attractive character of the programme 
rovided. 

The proceedings opened at the Town Hall, Sheffield, where the 
Lord Mayor welcomed the Institution, after which the members 
visited the works of Messrs. Divy Brothers, at Attercliffe, when 
they had the opportunity of seeing in course of erection the most 
powerful armour-plate mill yet constructed. It is for the Imperial 
Japanese Government, and will be capable of rolling a 40 or 50-ton 
hard chrome steel ingot into a plate in about fifteen minutes. 

The next visit was to Messrs. Hadfield’s Steel Foundry Com- 
pany’s works, at Tinsley. On arrival the members were entertained 
to luncheon, Colonel Sir Howard Vincent, M.P., presiding. A mest 
interesting afternoon was spent in the inspection of the splendid 
foundry, where steel castings for hydraulic, marine, and other 
machinery, track work, points and crossings, and mining machinery 
of all kinds were being turned out. 

Haddon Hall and Chatsworth House were visited on the fullow- 
ing day, and next morning the works of Messrs. Charles Cammell 
and Co. were opened to the bers, an armour plate for H.M.8, 
Hindustan being specially rolled on their arrival. The various 
other processes incidental to armour-plate manufacture wer shown, 
and file makiog, tool steel rolling, general forgings and crucible 
steel melting furnished other features of interest. In the foundry, 
marine, locomotive, dynamo, and other castings were in hand. 
After luncheon at the Royal Victoria Hotel, on the invitation of 
the company, Mr. Fairholme presiding, the party proceeded to the 
works of Messrs, James Dixon and Sons, where the numerous 
operations involved in the manufacture of silversmiths’ goods were 
witnessed, 

The whole of the following day was spent in an excursion to 
Castleton for the purpose of going through some of the remarkable 
caves there. The Speedwell, me the Blue John, which takes its 
name from the wonderful mineral mines, were inspected. 

Next day the Toledo Steel Works of Messrs. John Henry Andrew 
aud Co. were visited. Springs, wire, Siemens and Bessemer steel, 
and specialities in casting steel, rolling mills, mining tools, Xc., 
afforded ample food for a morning’s reflection, and in the afternoon 
the Master Eatler's works—Messrs, Thomas Turner and Company 
—were seen. Here cutlery of all kinds was being made, the striking 
feature being the large amount of work which was being done by 
handicraft. The series of visits was brought to a close by inspecting 
the works of Messrs. Mellowes, where the well-known ‘‘ Eclipse 





roof glazing is —— and in the evening the Institution summer 


dinner was held at the Royal Victoria Hotel, the chairman, Mr. 
Kenneth Gray, presiding. ‘The Master Cutler, the Deputy Lord 
Mayor, representatives of the different works visited throughout 
the week, and other guests were present. Some capital speeches 
were heard in the course of the evening, and an illuminated vote 
of thanks was presented to Mr. Ernest King, in recognition of his 
valuable service as honorary local secretary of the meeting. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

Tux favourable character of the Board of Trade returns has had a 
ood effect upon the engineering and iron trades, and a more 
heerful tone rosstedenl the none on ’Change to-day—Thurs- 

ia It is true that an increase of a little over 4 per cent.—4-17 

: ‘cent.—in the value of machinery and engines exported to all 

countries from the United Kingdom during the first eight months 

“t this year, compared with the corresponding period of last year, 

: not a very great achieyewent, but still it does show that the 

ongineering trades are not standing still, but are contiauing to 

make headway, and when it is remembered, further, that this new 

gregate comes not far short of 13 millions sterling, it will be 
admitted that our export trade in engines and machinery has 
attained very respectable ora me Such considerations are 
not lost upon members of the engineering trades in the Midlands, 
where, notwithstanding our insular position, the amount of work of 
yarious kinds required for oversea use seems, we are glad to know, 
to get greater year by year. Pee 

In the pig iron trade a fair amount of business is passing at 
recent rates, Northamptons being quoted 47s. 6d. to 48s, 6d.; 
Derbyshires, 49s, to 5Us.; Staffordshire cinder forge, 47s. 6d. to 
48s.; and part-mines, 48s. to 493, With regard to manufactured 
iron, a good deal of work is under execution by the best bar 
makers. The home demand for galvanised sheets is quiet, but 
pusiness is making headway with South Africa, India, and some 
portions of South America, The quantity sent to all countries for 
the month of August is 27,178 tons, which is an augmentation of 
4057 tons upon @ year ago, and 10,627 tons upon two years ago. 
The quantity sent abroad since the year opened has been 235,245 
tons, which is better than a year ago by 24,400 tons, and better 
than two years back by 71,345 tons. Australian advices just to 
hand speak of a good demand for galvanised roofing sheets in 
Sydney and some other of the chief Australian consuming centres, 
at about £18 to £18 10s, per ton. The import duty at present 
js 2s. per cent., or £2 per ton. It is satisfactory tolearn that the 
Australian agricultural and industrial outlook is improving. 
Staffordshire marked bars are still quoted £8 10s., and common 
bars are in fair demand for Midland trades at £6 5s. to £6 10s. 
Best cold-rolled sheets are quoted £10 to £11, and trunk sheets 
£910s, Gas strip is in better demand at about £6 10s. 

Steol firms are well engaged, electrical engineers being among 
their best customers, The rolling of steel sheets is occupying the 
increased attention of the Wolverhampton Corrugated Iron Com- 
pany, Which is putting down a new Galloway engine for driving 
additional steel mills. 

The Wolverhampton Corporation are understood to have made 
an offer of £15,000 for the Lorain tramway system, but the Lorain 
Steel Company considers that it is entitled under its agreement to 
£25,000, The matter may go to arbitration ; but a further meet- 
ing cf the Tramways Committee has been convened, and until 
they have deliberated and reported to the Council it is uncertain 
what will be done. The company is believed to have lately intro- 
duced important improvements which would greatly lessen the 
expense of renewals both of the skates and also of the contact 
boxes. Under these cir t it is possible that arrangements 
may be made for the system to be established permanently in 
Wolverhampton after all. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The tendency towards some improvement in the 
iron and steel trades of this district referred to last week is 
scarcely being more than maintained; prices remain about 
stationary, with no further appreciable development, so far as new 
business is concerned. Taking the position all through, however, 
it may be said to be one of firmness; there would seem to be little 
anticipation of lower prices, and the undercutting for business, so 
general amongst speculative operators a month or so back, has for 
the most part disappeared. The situation is one which, as I have 
intimated previously, would seem to require careful watching. 
Both in raw and finished material there is a general absence of 
stocks, and present production is apparently going into consump- 
tion, so that very little expansion of requirements for consumption 
would be required to bring about a spring in prices. At present, 
however, there are practically no indications of reviving activity 
in the principal iron-using industries, and so far as the Lancashire 
staple trades are concerned, the situation remains so unsatisfactory 
that the future presents no really hopeful outlook. As a result, 
business continues to drag on in unsatisfactory fashion, with so 
much uncertainty as to the future that neither producers nor con- 
sumers care to commit themselves at all largely forward. 

The Manchester Jron Change meeting on Tuesday was not more 
than moderately attended, and business did not show that 
tendency towards increasing animation which was a noticeable 
feature at the previous market. Perhaps the slight easing off 
from last week’s stronger quotations for Middlesbrough and Scotch 
brands had some effect in checking further buying. Makers, how- 
ever, were holding firmly to recent quoted rates, and, as a rule, not 
at all eager sellers. Hematites were perhaps a shade weaker, 
although makers were not disposed to entertain offers at under 
their quoted rates. In finished iron a t y towards firmness 
is being maintained, and there is also a somewhat stronger tone in 
finished steel, with generally, in most descriptions of manufactured 
material, both iron and steel, an absence of the low cut quotations 
that a short time back were current on the market. 

In pig iron a fair amount is doing in small quantities, but taking 
business altogether it remains indifferent. Lancashire makers 
still quote about 53s. 6d. net for No. 3 foundry, delivered Man- 
chester. Lincolnshire makers held one of their usual meetings on 
Friday, but did not alter their list basis, which remains at 50s, 6d. 
as the minimum for No, 8 foundry, delivered Manchester, In 
some instances, however, 6d. above this is being got on special 
sales, and merchants who were previously underselling are now 
generally quoting about 3d. above the minimum makers’ price. 
Derbyshire brands are also without quotable change, except that 
perhaps it would be difficult to place orders at the lowest 
quotations of a week or so back, and delivered Manchester, 54s. 
and 54s, 6d. up to 55s. 6d. would represent about the average 
quoted rates. Forge qualities have met with rather more 
inquiry during the past week or so, but business is only practicable 
at the minimum prices, averaging about 493. 9d. to 50s. Derby- 
shire ; and 50s, 2d. Lancashire and Lincolnshire, delivered War- 
rington, Although makers’ quotations for Middlesbrough iron are 
firm at the slightly advanced prices reported last week, there is 
not that stiffness in the open market, and for delivery by rail Man- 
chester No, 8 foundry ranges from about 55s, 1d. to 56s. 7d. net. 
There is also, if anything, a rather easier tone in Scotch iron, but 
no really quotable change upon late rates. Delivered Manchester 
docks Kglinton remains about 57s. 6d. to 57s. 9d.; Glengarnock, 
58s. 6d. to 58s, 9d.; and Gartsherrie, about 61s. net. 

With regard to the hematite trade reports are not quite so satis- 
factory, and where buyers have orders to give out they evidently 
expect to place them under the full quoted rates, Makers, how- 
ever, are not at all disposed to give way, but quotations are 
perhaps not quite maintained at the maximum figures which were 
being asked a week or so back, 66s, and 67s. being about the full 
average for No, 8 foundry delivered Manchester. 

If anything, prices for most descriptions of finished iron tend 
owards rather more firmness. This, however, applies mainly to 
Some of the low cut figures which have been quoted by merchants 
and for outside brands, The Associated Lancashire Bar and Hoop 
Iron Manufacturers, who held their fortnightly meeting in 








Manchester on Tuesday, made no change in their list basis rates, 
but merchants who have been underquoting have in some instances 
put up their prices to the makers’ list. Delivered Manchester, 
quotations for Lancashire bars are now generally firm at £6 8s. up 
to £6 103. for special quotations, with North Staffordshire bars 
£6 10s. to £6 15s, Sheets remain steady at £3 to £8 2s. 6d. and 
£8 5s., with hoops still quoted £7 2s, 6d. random to £7 7s. 6d. 
ae cut lengths, delivered Manchester, and 2s. 6d. less for 
shipment, Nut and bolt makers report business if anything rather 
less satisfactory. In bright work they are getting through the 
orders which were being given out pretty freely a short time back, 
whilst other classes of goods still meet with but a slow inquiry. 
Nominally, list basis rates are unchanged, but where there is any 
business worth securing on the market quotations are cut. 

Throughout most branches of the steel trade a rather stronger 
tone is the general report. For local made billets makers’ rates 
are without really quotable change, and range from £4 12s, 6d. 
Warrington to £4 13s, 6d. Manchester, but German billets continue 
to stiffen slightly, and are now being quoted about £4 8s. up to 
£4 10s., delivered in this district, For steel bars there are still 
low quotations of about £6 53. and £6 6s,; the general price, how- 
ever, is about £6 7s. 6d. and £6 10s. Angles are firm at about 
£5 12s. 6d. to £5 15s., with common plates scarcely quoted under 
£6 7s. 6d. and £6 10s., and boiler plates only in very exceptional 
cases under £7 to £7 2s, 6d. delivered in the Manchester district. 

The — I receive from representatives of engineering firms 
in this district show no really material change in the position. 
Complaints are still general in many branches as to the unsatis- 
factory state of trade, and it is exceptional where establishments 
are more than moderately engaged. Some of the leading machine 
toolmakers are fairly off for work—chiefly, however, on specialitic s, 
the general run of this section of trade remaining but indifferent. 
Boilermakers are only very moderately off for orders, and loco- 
motive builders, although well off for some time to come, are not 
booking new contracts to the same extent as those running out. 
Electrical engineering trades are mostly wellengaged. Depression 
continues the general report in the textile machinery trades, with 
no immediate prospect of improvement. 

The monthly reports of the trades unions organisations just 
issued indicate nu improvement in trade, but rather a slackening 
off, if a slight increase in the number of unemployed members 
correctly represents the industrial position. The Amalgamated 


output low, and Doncaster week is a festival which the colliers as 
a body keep very strictly, more particularly when the King comes, 
as he has done this week, There has, of course, been some effort 
to anticipate the pleasure-making at ‘‘t’ Leger” and ‘‘ Cup,” but 
it has not been very successful, and though no appreciable advance 
has been made in quotations, prices cannot remain stationary much 
longer. Several of the coalowners are issuing special circulars to 
their local customers rape the laying ia of winter supplies 
before September is out, as values are certain to go up at the end 
of the month at latest. In several instances there has already 
been a little upward movement, some reluctance being shown to 
take orders for any heavy weights at current rates. At the time 
of writing Barnsley house is fetching from 10s. 6d. to 11s. per ton 
at the-pits, Silkstone realising 12s. 6d. per ton, while secondary 
sorts in both kinds are at 93, and 9s. 6d. per ton. 

Steam coal keeps in brisk request, and affairs continue very 
much as previously reported. The contract price of 9s. per ton 
is the minimum rate, and 3d. to 9d. per ton more is easily 
obtained on all supplies sought for in the open market. An 
animated business is still done on shipping account, heavy tonnage 
going to Hull and other Humber ports. ‘The export season cannot 
last much longer, but the trade now being done is quite up to 
general expectation. The North of England coalowners were able 
to secure several contracts which usually come to South Yorkshire 
and the Midlands, which are feeling their absence now. Gas coal 
continues to be largely delivered under contract, but there is 
rather less doing in small coal. Coke maintains recent quotations, 
good ordinary sorts readily fetching from 12s. 6d. to 13s. per ton. 

The coalfield in the High Peak of Derbyshire is stated to be 
almost exhausted. Messrs. L. and J. Hall have stopped the 
collieries at New Mills and Furness Vale, and the process of dis- 
mantling is now going on. Five successive generations of the Hall 
family have worked the coal at Shalecross, Whaley Bridge, Brigs- 
worth, New Mills, Furness Vale, and Chinley, for nearly two 
hundred years, but the coal has now been completely got, and the 
abandonment of the mines is, of course, the result. Several of the 
workmen have removed to Wigan, and others to Barnsley. More 
than twenty collieries were formerly worked in the Peak district. 
There only remain three in operation to-day, and one of the three 
is nearly worked out. 

The foreign trade in cutlery during last month reached a value 
of a as compared with £57,615 for August of 1902 ; for the 
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Society of Engineers are able to report an increase in b P, 
the total being now 95,201, an increase of 354 over last month. 
The number of members on out-of-work donation shows, however, 
more than a proportionate increase, there being 3244 on the books 
this month as compared with 3078 last month. Much the same 
position is shown in the returns of the United Machine Workers’ 
Association, which, whilst recording a fair increase of membership, 
has also to report a further substantial addition to the number of 
unemployed members on the books. The Steam Engine Makers’ 
Society also reports a less hopeful tone, which it is stated is borne 
out by an increased unemployed list, whilst applications for men 
to fill vacancies have been limited in number. 

There is still very little movement towards real improvement in 
the coal trade. Even house-fire requirements as yet show no 
appreciable enlargement, and for other descriptions of fuel the 
demand remains not more than moderate. A few of the house-fire 
coal co)lieriesare perbaps making rather better time, but three to four 
days per week is still the general average, and the output ample. 
The better qualities of round coal suitable for house-fire pu: are 
steady, but not more than maintaining late rates. The lower 
descriptions of round coal uscd for steam, forge, and general manu- 
facturing purposesare justabout moving away, with noreally quotable 
change in prices, some of the inferior sorts being obtainable at 
about 8s. to 8s, 3d., and better qualities averaging about 8s. 6d. to 
8s, 9d. per ton at the pit. The continued extremely unsatisfactory 
condition of the cotton trade is throwing a good deal of slack used 
for engine purposes upon the market, and cheap special lots, 
chiefly, however, in the inferior sorts, are again making their 
appearance, 

At some of the Lancashire collieries slack is becoming rather a 
drug, and there are surplus supplies coming in from Staffordshire, 
whilst in Derbyshire and Yorkshire districts slack is also plentiful, 
with the result that in the open market buyers are able to purchase 
at lower prices. The quoted pit rates in the Lancashire districts 
remain, however, practically unchanged, common slack averaging 
about 4s. to 4s. dd. and 4s. 6d.; medium sorts, 5s. and 5s, 3d. to 
5s. 9d.; and best slack, 6s. 3d. to 63. 9d. per ton. The shipping 
trade has been only indifferent, with steam coals quoted from ¥s, 3d. 
to 9s, 9d., delivered at the ports on the Mersey. 

Barrow.—A weaker tone characterises the hematite iron market, 
and the smaller business doing is reflected in the lower quotations 
which are ruling. Makers quote 57s. 3d. net f.o.b, at West Coast 
ay for mixed Bessemer numbers, and warrant iron is easier at 

5s. 8d. net cash sellers, 2d. less buyers. The make of iron has 
been reduced by over 2000 tons a week, and there are now onl 
32 furnaces in blast, being five less than in the corresponding wee 
of last year, and of these one is on spiegeleisen and one on charcoal 
iron. Stocks of iron in warrant stores have increased by 40 tons, 
and now stand at 16,772 tons. Stocks in the hands of makers 
total up to over 50,000 tons. Prospects are not in any sense satis- 
factory. Very few orders are coming to hand from foreign and 
colonial sources, and the trade doing on home account is largely 
confined to the requirements of British makers of steel. 

There is a lessened demand for iron ore, but this is more affect- 
ing the Spanish trade than the native product, which is selling at 
12s. per ton net at mines for good ordinary sorts. 

Steel makers are indifferently placed for orders, and are not able 
to keep all their mills in full employ. There is most life at the 
rail mills, but the orders held are more for forward than immediate 
delivery. Prices show no variation, heavy rail sections being at 
£5 10s. per ton net f.o.b. Only a small business is being done in 
light rails end tram sections generally. Steel plates are quiet, and 
it is not likely the mills will be regularly employed during the 
winter months. Prices are steady at £5 15s. per ton. Merchant 
steel is only in moderate request. Steel castings in quiet demand. 
Chilled steel castings brisk. 

No new orders are reported in the shipbuilding and marine 
engineering trades, and there isa — scarcity of orders than 
has been the fact for some time. Builders, however, are busy in 
the work of tendering for new tonnage, but there is great com- 
petition for the orders — 

The Barrow County Council on Monday determined to promote a 
Bill in Parliament next session for powers to build a bridge across 
Walney Channel, at a cost of £124,000. This bridge has been 
designed by Sir Benjamin Baker, and provides for the construction 
of a dolphin in mid-channel, on which will be built an electric 
swing bridge, which, when open, will give two waterways for naviga- 
tion, each of 100ft. in width. Messrs. Vickers, Sons and Maxim 
have offered to pay, the annual cost of repayment of principal and 
interest on this bridge, together with maintenance charges, less the 
proceeds of a 2d. borough rate, and the revenue from a halfpenny 
tall per passenger. 

Shipping is much quieter. The exports from West Coast ports 
this week of pig iron and steel reached 6685 tons, being a decrease 
of 21,437 tons on the corresponding week of last year. The ship- 
ments this year to date have reached 627,333 tons, being a decrease 
of 50,446 tons over the corresponding period of last year. 

Coal and coke are quiet, and low prices are ruling. 








THE SHEFFIELD DISTRICT, 
(From our own Oorrespondent.) 
In the Barnsley coalfield stocks are lower than is customary at 
this time of the year, and unless we have an unexpected “Indian 
summer,” the house trade is certain to be above the —- in the 


‘late autumn, The frequent holidays and “feasts” have kept the 





eig: pleted ths of the year, £449,788 as compared with 
£429,294. In hardware goods the value for the month was 
£152,400 against £123,192 ; implements and tools, £147,481 egainst 
£124,695. The United States market increased under cutlery and 
decreased under hardware. ‘Germany decreased under cutlery 
and remained stationary in hardware, The greatest business was 
done with South Africa under both heads, and the advances are 
gratifying. 

In the iron trade a market is found for all that is being made, 
but ironmasters complain that prices do not improve. Forge 
qualities, indeed, have gone lower. Quotations current are as 
follows :— West Coast hematites, 68s. to 69s. per ton ; East Coast 
ditto, 63s. to 64s.; Lincolnshire No, 3 foundry, 49s. 6d. to 50s.; 
Lincolnshire forge ditto, 47s. 6d. to 48s.; Derbyshire No. 3 
foundry, 50s. 6d. to 51s. 6d.; Derbyshire forge ditto, 47s. to 483.; 
bars, £6 15s. to £7 ; sheets, £8 12s. 6d. to £8 17s. 6d. There is a 
good demand for finished iron, and a little more animation would 
soon send prices up. A general opinion is expressed that an 
improvement in demand and in value will take place in the 
autumn, 

It is hoped in the East-end that the Admiralty may soon be able 
to place fresh work in armour plates. Very little cf the Siemens 
plant is at present employed, owing to the work in the preliminary 
stages for the old orders having now been completed. The vast 
extensions made a few years ago to meet official requirements are 
now far too great for ordinary needs, with the result that steel 
workers are badly off. No armour orders whatever are at present 
being received either for our own or for foreign Governments, and 
the normal requirements of the heavy trades are not at all equal to 
consuming what could be produced. The different manufacturers 
are endeavouring to meet the case, to come extent, by taking the 
men on in shifts—one shift working one week and one the next 
—so as to give all a chance of taking home some wages, and 
keeping the staffs together until the better times hoped for 
arrive. 

Railway and marine material is still in light request, owing to 
the lack of Government orders and the depression in the ship- 
building yards. The lowness of freights and the shrinkage in 
profits from shipping companies do not encourage enterprise in 
shipbuilding ; while the railway companies everywhere, both at 
home and abroad, restrict their orders to what they cannot do 
without. The railway material employés throughout the city are 
not more than half employed. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


TRADERS look in vain for any improvement in their business, 
and in nearly all branches of the iron and steel industries is the 
situation disappointing and are prospects unfavourable. Pig iron 
makers expected that with the advent of September an increased 
demand would set in—that being the usual experience—for con- 
sumers abroad begin to buy in earnest for autumn delivery, and 
deliveries become decidedly more active than they have been in 
the previous July and August. That, however, cannot be said 
to be the case this month so far, and instead of prices being 
strengthened they are weaker. Cleveland makers have not sent 
half as much pig iron oversea this month as they did last year, 
partly because trade is bad on the Continent, and partly because 
they are there supplying their own requirements more fully from 
native sources. Sesides this, not a ton of pig iron is being sent 
from Cleveland to America, whereas in September last year 29,196 
tons were shipped to American consumers. There is thus not so 
much to hold the market up now as has been the case, and that 
it is weak and depressed is not a matter of surprise. 

Producers of East Coast hematite pig iron are having a rather 
sorry time, though probably they are not worse off than their 
competitors on the West Coast, for they also find it necessary 
to reduce production. Few makers of hematite pig iron can realise 
a profit with the present selling prices, and if they do not improve, 
or the cost of materials is not su tially reduced, it will become 
necessary to lessen the output. In respect to advanced selling 
prices it does not seem probable that they will be forthcoming at 
an early date, and while coke may be cheaper, the sellers of ore 
are in a position to keep up their prices, for if consumers here 
cannot afford to give the rates that are asked for Rubio ore, buyers 
elsewhere do not hesitate. Already the output of East Coast 
hematite pig iron has been considerably reduced. Though none ot 
the furnaces have been blown out, they have been set to make 
Cleveland iron instead, and more would have had their make 
changed from hematite to Cleveland iron if it had been possible to 
get adequate supplies of Cleveland ironstone, 

Owing to the depressed condition of the steel plate and angle 
tenihas the prospects of the hematite ironmakers are anything but 
satisfactory, and the probability is that some of the furnaces in this 
district will shortly be blown out. The only people connected with 
the hematite iron trade who may be said to be doing well are the 
Spanish mineowners, who are the “ masters of the situation,” and 
if consumers in this district do not pay the prices asked there are 
users elsewhere who will give them. Not less than lds. 6d. per 
ton c.i.f. Tees will be taken for Rubio ore, which is out of pro- 
— with the price that can now be secured for the pig iron. 

racticall e Spanish mineowners have lowered their - prices 
scarcely at all; any relief, in fact, has had to be got out of the ship- 
owners in the shape of reduced freights. The quotation this week 
for mixed numbers of East Coast hematite pig iron has been 55s, 
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per ton, but some business has been done at 54s, 9d., which is 2s, 
ess than it should be, with No. 3 Cleveland pig iron at 46s. 9d. 

A fair trade is being done in Cleveland foundry pig iron, though 
it is not so brisk as it was expected to be in September, there being 
comparatively few orders from the Continent, though the shipping 
season is rapidly nearing its close. Deliveries of Cleveland pi 
iron to Scotland, which were good last month, continue muc! 
above the average this month also, and this makes No. 4 rather 
scarce, as it is the quality that is mainly forwarded to Scotland. 
No. 3, which is largely shipped oversea, is also somewhat scarce in 
the hands of makers, and they cannot always carry out at the 
appointed time the orders they have undertaken to execute. 
Practically the whole stock of No. 3 Cleveland pig iron is in 
Connal’s public warrant stores. The good demand which has 
lately been reported for Nos. 3 and 4 Cleveland pig iron has been 
due to the activity that is experienced in the iron foundry 
branches both in this district and in Scotland, and more especially 
in the latter district. 

All branches of the manufactured iron and steel industries are 
dull, and in most the tone is dep ere are no indications 
of an early revival ; indeed, the general idea seems to be that 
trade will be worse before it is better. Yet it is bad enough now, 
and the realisation of profits is almost out of the question. Thus 
manufacturers cannot see their way to reduce quotations, and 
prefer rather to go short of work. 

Orders for new vessels continue to be scarce, and the chances of 
improv’ ~ nt are not It is the dulness in shipbuilding that 
is the nusa cause of the general depression in this district, as the 
majority of the large iron and steel works depend upon the ship- 
builders for keeping them going. 

The coal trade has not yet been affected by depression ; in fact, 
it is almost as busy as at any time during the last ten years, and, 
despite the coal tax, exports are very good, more especially of 
steam and gas coals. Exporters are pushing on shipments, as the 
shipping season is pretty well advanced, and consumers abroad 
want to get in their winter stocks. Very little coal is available for 
sale for the current month’s delivery, and for October colliery 
proprietors are well placed. Thus the prices are well maintained 
—best steam at 10s. 9d., seconds at 9s., and smalls at 5s. 6d. per 
ton f.o.b., while best gas coals are not under 9s., and seconds 
are about 8s, 6d. f.o.b. More demand is reported for house coal, 
but bunker coals are in slack request, and there is a lessened trade 
in coke, which has led manufacturers to reduce the production. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been very quiet this week. Trans- 
actions in warrants have been few, and there has been little change 
in prices. In Scotch warrants there has been scarcely any business, 
the quotation being 51s. 44d. per ton. Cumberland hematite is 
quoted 55s. 74d., but thers has been little business doing in this 
class of iron for some time, consumers finding it cheaper to buy 
Scotch hematite pigs. The business in Cleveland warrants this 
week has been limited, the transactions taking place on the basis 
of 46s. 7d. cash. 

There has been little or no change in the prices of Scotch makers’ 
pig iron since last a 

ere is a steady business in Scotch hematite pigs, which are 
quoted by merchants 60s. 6d. per ton for delivery in railway truck 
at the steel works. 

The output of Scotch hematite is larger in Scotland than that 
of ordinary pig iron, and there are other evidences that the home 
market for raw iron is at the moment more important than the 
foreign branch of the trade. Of Cumberland hematite a certain 
quantity is coming into Scotland, but the great bulk of the iron 
presumably being used by our manufacturers is the home product, 
made, of course, from imported ores. 

There are 85 furnaces in blast in Scotland at present, compared 
with 86 at this time last year, and of the total, 40 are producing 
hematite, 39 ordinary, and 6 basic iron. 

The past week’s arrivals of pig iron at Grangemouth from the 
Cleveland district were smaller than of late, amounting to = 
5192 tons, and showing a decrease of 4892 tons compared wit 
those of the same week of 1902. These imports, however, still 
show an increase for the year to date of 47,923 tons, the total 
arrivals this season amounting to 389,181 tons. 

The stock of pig iron in Glasgow warrant stores shows the small 
reduction for the past week of 268 tons, and the aggregate 
quantity now in store is 12,800 tons, just a little over one-half the 
quantity in stock at the beginning of the year. It is stated on 
"Change in Glasgow that the current output of Scotch iron is all 
being absorbed at present, so that there is in reality no additions 
being made to stocks, which are the smallest held in Scotland for 
a very long series of years. 

There is little of fresh importance to note with respect to the 
position of the manufactured iron trade. At most of the works 
there is a fair measure of employment, but the outlook is, on 
the whole, somewhat indifferent. 

Makers of mild steel have a good deal of structural work in 
the course of execution, but they are looking to the unsatisfac- 
tory state of the Scotch shipbuilding and engineering branches 
with some anxiety. While the output of new work from the 
Clyde shipyards in the past month was almost unprecedentedly 
great the contracts on hand are being gradually reduced in 
number, there being comparatively little fresh work coming 
forward. Indeed, were it not for the Government orders in 
course of execution, the Clyde shipbuilding trade would at 
present be in a very depressed state. As it is, many hundreds 
of workmen have been paid off during the last few weeks. 

In several of its departments the coal trade shows evidence of 
an excessive output. Small coal and dross for manufacturing 
purposes are becoming more plentiful, and the same remark 
applies to splint coal. far, however, there is not much 
variation in the prices of these qualities. A good steady market 
exists for first-class house coal, which sells readily at steady 
prices, The shipping prices of coal have not changed materially 
since last week, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE result of an important meeting of the Frogger on Monday 
was an agreement to resume work on Tuesday, subject to the 
questions at dispute being referred to arbitration. This was 
rendered all the more easy by the workmen having agreed to 
waive some of their ciaims. At Neath, Briton Ferry, and 
Pontardulais work was resumed, but a temporary hitch has 
occurred at some of the Morriston works, and at Llanelly, 
by the action of the millmen, who | ge against a settlement 
until their ‘‘ grievances” are rectified. That the difficulty will be 
short-lived is shown by the re-start of the Midland—Morriston— 
and of other works. The week’s stoppage told heavily on all 
industries, Manufacturers do not look seriously at the delayed 
general settlement, and the workmen’s desire for Mr. Hodge’s 
presence to effect an arrangement is cited as showing that the 
mass of the workers are amicably disposed, and only a small 
number “block the wheels.” 

Employers are more concerned with the aspect of trade, which is 
not considered good, and, they say, not confined to West Wales, 
South-East Lancashire tin-platers are suffering, and 50 per cent. 
only employed on half time. 

In the Swansea Valley the strike amongst tin-plate workers 
seriously interfered with the make of steel, and it would be a long 
list to give that of the affected works where the output of pig, or 
bar, was lessened one half. In price there has been a slight fall, 





The finished iron and steel market was reported on ’Change this 

week to be busier, and prices firmer. 

A Ebbw _— this week se rhea a ‘oes of ore from 
pain, and a cargo of near tons of manganiferous ore came 

to Pyle and Blaina from Rio. 

There have been rumours circulating in the Newport district 
that more industries from the Midlands are likely to effect a 
settlement in the neighbourhood of Newport. This has not been 
authenticated up to the date of my dispatch, but is not at all im- 

robable ; the success of Guest, Keen and Co., and that of the 
a industry in particular, may be taken as supporting the 
idea. 





The p t month p to be an unfavourable one for the 
coal trade. The continuance of stormy weather delaying tonnage 
affects best steam and semi-bituminous, and it is yet too early for 
anything like a brisk house coal trade. In addition, malting coal 
has not got into active demand, and small steam for a time isa 
drag on account of the Italian wine market, and that of other 
countries where harvesting under better conditions than ours is 
going on. The weakness of small has affected een fuel, which 
is 6d. per ton cheaper. This is not expected to in either case, 
and favourable news respecting the patent fuel trade to the effect 
that Government has placed a substantial order, to be stored at 
Pembroke Dock, has given an impetus to business. Newport also 
has an Egyptian State Railway order for 4000 tons. Mid-week on 
Change, Cardiff, it was stated that the outlook was angeeeing for 
best steam ; tonnage was ing in more freely, and a better 
demand was likely. This may arrest the slight tendency shown 
earlier in the week to lower prices, it having mn reported that 
one sale at 14s. 10d. had taken place. 

Swansea coal shipment last week exceeded 50,000 tons, despite 
the weather. Of this nearly 30,000 tons went to France. 

In the anthracite district a hopeful feeling is maintained. 
Probably when the Harbour Gates question is settled at Llanelly 
a great change may begin for the better in that district. Llanelly 
has the advantage of possessing various coals of good quality, from 
bituminous to anthracite, and a fine output of the latter is 
progressing. The development of the Gwendraeth Valley is now 
a certainty. 

Upon the subject of the Harbour Gates, which promises to be 
one of the celebrated causes of Wales, I bave just been informed 
that the high contracting ies are now in London, and that an 
amicable settlement is likely. The chief point, I hear, is the 
deepening of the channel at two places. 

peer para fuel trade is again gaining ground. Last week 
it fluctuated between 11,000 and 12,000 tons. 

Coal prices at Swansea mid-week were as follows :—Steam coal: 
best, 15s., seconds 12s.; bunkers, 8s. 6d.; small, 6s. House coals : 
No. 3 Rhondda, 15s.; through, 13s.; small, 10s. Anthracite: best 
malting, large, 19s, 6d.; second malting, 18s. New vein, 10s. 3d.; 
big vein, 12s. 6d.; machine made cobbles, 18s.; Paris, French, and 
German nuts, 22s.; machine made peas, lls. 6d.; rubbly culm, 
6s.; patent fuel, 13s. 9d. It was reported on ’Change this week 
that the sinking operations which have been carried on for 
three years at Cefngyfelach have now been successful and a fine 
seam has been won. 

In Cardiff mercantile circles it is a common subject of comment 
that the Cardiff Railway Company will now proceed with the com- 
age of its line between the port and Pontypridd. The railway 

as already been constructed as far as Tongwynlais, and the 
northern portion to Pontypridd is to follow. This, when com- 
pleted, must take away a certain amount of mineral traffic from 
the Taff, but it may be ed as certain that there is ample for 
both. It has long ago n admitted that the Cardiff Railway 
Company could not have grappled with the enormous coal traffic 
of the district alone but for Barry ks, and so in the 
present instance. In the Swansea district the Great Western 
Railway are busy in meeting requirements, and also carrying out 
important changes at Porthcawl. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 2nd. 
AmonG the interesting developments of the past ten days are the 
receipts of inquiries by a number of engineering firms and of 
manufacturers of materials and supplies for material and equip- 
ment of various kinds. The railroad companies have also placed 
inquiries in the market within a few days for requir ts of 
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August. There is an apprehension in a good many quarte : 
may be well founded and may not be, that there A 1 be . ioe 
recession of prices later on in the season. ps 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal keeps in good demand both for prompt and forward 
delivery and prices firm. House coal in rather better request: 
gee unchanged. The quantity of coal shipped for week ending 

th inst. was 86,870 tons ; foreign, 65,220 tons ; coastwise, 2] 650 
tons. Imports for week ending September 8th :—Iron ore, 5789 
tons ; manganese ore, 5920 tons; steel bars, &c., 9133 ‘tons: 
a 380 tons ; cement, 275 tons ; loam, 230 tons ; pitwood, 7990 
oads, 

Coal:—Best steam, 13s, 3d. to 13s. 6d.; seconds, lls, 9q,. 
house coal, best, 15s.; dock screenings, 8s. ; colliery, small, 7s, 6d. 
Pig iron :—Middlesbrough, No. 3, 46s, 44d. Iron ore, Rubio, 
14s, 6d.; Tafna, 15s. 6d, Steel:—Rails, heavy -sections, £5 fs. 
to £5 10s.; light do, £6 5s, to £6 10s. f.0.b.; Bessemer steo| 
tin-plate bars, £4 10s.; Siemens steel tin-plate bars, £4 12s, 6. 
all delivered in the district cash. Tin-plates :—Bessemer steg] 
coke, 12s. 6d. to 12s. 9d.; Siemens coke finish, 12s. 9d. to 13s, 
nominal. Pitwood, 18s. to 18s, 6d. ex ship. London Exchange 
telegrams :—Copper, £58 2s. 6d. to £58 5s. ; Straits tin, £122 10s, 
to £122 15s, Freights steady. 
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BOOKS RECEIVED. 


Acetylene: A Practical Handbook on the Production, Puri ication 
and subsequent Treatment of Acetylene for the Development of Light, 
Heat and Power. By F. H. Leeds, F.1.C., F.C.S., and W, J, 
Atkinson Butterfield, M.A., F.I.C. London: Chas, Griffin and 
Co., Limited. Price 5s. net. 

Essay Writing for Schools. By L. Cope Cornford. - A practica 
exposition of the principles of this form of composition, illu-trated 
by models and by examples drawn from the English Classics, and 
designed to meet the requirements of the public examinations, 
London: John Murray, 50a, Albemarle-street, W. Price 4s, 6d, 








THE anniversary dinner of the Institute of Marine Engineers 
will take place in the Hamilton Hall, Great Eastern Station Hotel, 
Liverpool-street, E.C., on Wednesday, October 14th, at.6.30 p.m, 
for 6.45 p.m. punctually. 

STONE BREAKING PLANT, STONEY STANTON.—We are requested to 
say that the breakers used in connection with the crusher and 
riddle supplied by W. Richards and Son to the above quarry is of 
the Blake type, not the Blake Marsden, as stated in our article of 
August 7th. 

THe InstiTuTION oF CrviL ENGIngEERS.—The fourth visit this 
session of the Newcastle-upon-Tyne Asscciation of Students will 
take place on Thursday, September 10th, 1903, to the works of the 
new high-level bridge over the river Tyne, which are now under 


e 
construction for the N orth-Eastern Railway, at Newcastle-on-Tyne, 


SLATE QuARRIES.—We have received from Mr. Broodbank, 7, 
Martins-lane, Cannon-street, a very interesting series of picture 
postcards, illustrating the famous slate quarries of Lariviere and 
Cie. at Augers. These quarries have been worked continuously 
since the 12th century, and over 3000 hands are now employed in 
them. The cards, which are neatly enclosed in a book-shaped box, 
are very numerous, and illustrate both the quarries themselves 
and the operations performed in the manufacture of roofing 
slates, 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: (. W. 
Barry, to the Vivid, for the Bellerophon, for supervision of 
instruction of second-class stokers; J. W. Henwood, to the 
Pembroke, for charge of Fleet Reserve workshop; W. H. Adams, 
to the President, as resident overseer of gun mountings at Vickers, 
Son, and Maxim. Engineer lieutenants: A. J. Carnt, to the 
Presi : 





machinery, rails, track supplies, as well as tools. These evidences 
of increasing activity are having their natural influence upon the 
equipment branch of American industries. Inquiries for equip- 
ment of various kinds have been received during the dull 
season of the past month to a d which is surprising to 
a good many managers, The railroad companies are quite urgent, 
as their inquiries show, and it would appear that quite a number of 
our railway systems have decided on an expansion of railroad shop 
capacity. It is impossible to ascertain the probable volume of 
business in this direction. It is known that railroad companies 
have been much disappointed in consequence of the delays in the 
filling of their orders, Some of them have determined to make 
themselves as far as possible independent of outside sources. 
During the past week or two a good many inquiries have come in 
for shop machinery and shop equipment, and modernised appli- 
ances of various kinds for Fe shops. It would appear to 
be the policy of some of the railway systems to make themselves as 
independent as possible of outside sources of supply, as far as 
mechanical requirements are concerned. 

There is extraordinary activity among all the railroads, 
especially throughout the West and South. In the main heavy 
crops are assured. While there is not a shortage of car supply, 
there is certainly no abundance. The car builders are being 
urged to hasten deliveries, but they are scarcely in a position 
to do more than their contracts call for. Quite a number 
of great engineering projects have been forced throughout the 
West and South, and contracts will shortly be placed for 
the execution of a large volume of work, the purpose of which 
is to furnish increased facilities for the manufacture of equipment 
and appliances of all kinds. Agricultural implement plants are in 
many cases to be enlarged. Engineering plants supplying railway 
equipment are also to be eae and as a result negotiations are 
already under way for the building of machinery and various kinds 
of mechanical equipment. One of the sources of demand is the 
needs of trolley lines for material for extension. At the present 
rate of progress all of the larger cities throughout the West will 
shortly be connected . lines, the capital for which, if not 
al y furnished, will found without difficulty. One of the 
interesting features of the present situation is the extension 
of facilities in railway shops, as well as in engineering plants, 
which build mechanical appliances of all kinds for shop equipment. 

The steel situation has materially changed within a week. A 
larger than usual number of plants are turning out less material. 
There has been no opportunity this season to make ge and a 
number of these plants are now adding additional facilities to 
increase their output, at the same time making only necessary 
repairs. There is an urgent demand just at present for machine 
tools of heavy pattern. Several new mechanical machine shops are 
being built at different points throughout the West. The demand 
for steel, while temporarily quiet, will improve in October, as is 
shown by a number of inquiries submitted within a few days. 

There is no weakness to speak of in steel and iron quotations. 
Inquiries for structural material have begun to appear within a 
week, and the interests concerned say that the prospective require- 
ments will assuredly tax their capacity. The slight easing up in the 
general steel situation during the past few weeks is more apparent 
than real. Large consumers have simply held off to give the 
market an opportunity to sag as much as it will. This accounts 





dent, as resident overseer of = mountings at Woolwich 
Arsenal; E. H. Ellis, to the Duke of Wellington, for the Europa ; 
C. E. Eldred, to the Pembroke, for the Furious ; W. J. 8. Perkins, 
to the Vivid, for instruction of boy artificers at Devonport ; 
H. H. Johnson, to the Triumph, for the Osprey ; I. E. S. Roberts, 
to the Duke of Wellington, for the Europa : E. Gaudin and W. S. 
Hill, to the Duke of Wellington, for the Spartiate ; J. D. W. H.F. 
Cranley, tothe Repulse ; and A. W. Reader, to the Venerable. 


Tue Moror LauncH Races,—The final result of the motor 
races at Cowes on August has been incorrectly reported owing to 
the rating of ‘‘ Napier” being much higher than was stated. She 
was entered for the race at 730 rating, but was subsequently found 
to be 913 rating, and the effect of this is that the Thornycroft 
boat Scolopendra wins the Cup, beating Napier by just over four 
minutes, and Wolverine takes second prize, having beaten Napier 
by over five minutes. The length of the course is officially taken 
at 224 sea miles, and the actual times taken by the three boats to 
do this distance, and the corresponding speeds in sea miles per 
hour, is given below :— 


ee 1h, 12 min. 57 sec, 

Scolopendra .. 1h. 32 min. 42 sec, 

Wolverine 1h, 54 min. 10 sec. 
Scolopendra made a mistake in the buoys, and whilst running for 
the East Bramble buoy went to the Hill Head buoy, and, finding 
her mistake, went hence to the East Bramble buoy. This devia- 
tion added on at least a mile to her actual course, and allowing 
for this, her speed works out at 15-2 knots,—The Automobile Club 
Journal, . 


DeatH or Mr. E, JONES.—We regret to have to announce 
the death of Mr. Edward Jones, one of the oldest pioneers of 
the Monmouthshire coalfield, and for many years allied with the 
Coalowners’ Association of Monmouthshire and South Wales. He 
died on Friday last, in his sixty-sixth year. Mr. Jones's 
practical entry into colliery life began in 1858, when he became 
general agent to the late Mr. Crawshay Bailey. At that gentle- 
man’s death he entered into partnership with Mr. Bailey’s nephew, 
Mr. Partridge, and established the firm of Partridge, Jones and 
Co., which, starting with one small colliery, reached eventually an 
routput of one million tons per annum. Mr. Jones was not one of 
the early members of the Sliding Scale Committee, but joined 
in 1880, and in that year was associated with Sir W. T. Lewis, 
chairman of the Miners’ Permanent Fund, as one of the active 
members, a position he retained to the last. He represented 
South Wales on the Representative Committee of the Mining 
Association of Great Britain, and was a member of the 
Executive Council of that body. He was an energetic 
member of the Sliding Scale Committee, and on the death of Mr. 
Archibald Hood in 1902, was offered the ition of chairman. 
This, to the regret of many, failing health obliged him to decline. 
He was part owner of the Llanerch Colliery whon the great 
explosion occurred there February 6th, 1890, with a loss of 176 
lives ; and it was ey by his exertion that a sum of £28, 
was raised to meet the needs of the widows and orphans. 
Throughout his career he was a prominent industrial employer, 
not alone in colliery, but also in iron and steel enterprise, and was 
held deservedly in respect by the coalowners and by the em- 


Napier 





ployed. He had latterly acquired a large estate in his native 


for the dulness which has been apparent all through the month of , county Breconshire, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tux statistic figures of the annual account of 
the “Berg and Hiitten Verein,” in Siegen, show 
a decrease for 1902, against previous year. In 
iron ore 1,394,209 t. have been produced last 

ear, which is equal to a decrease of 274,474 t., 
or 16 per cent. against the year before, and as 
the average value went down from M, 14-45 Pt. 
on M. 11:72 p.t., total value decreased 7-79 
million marks, or $2 per cent. At the same time 
stocks have incre from 81,444 t. on 131,027 t. 
at the end of the year, although the price of sale 
for spathose iron ore ad been reduced from 
M. 16 p.t. on M. 14 p.t. There was a slight 
improvement perceptible in the latter part of the 
ear, owing to a rise in foreign demand. Output 


y j, zinc, and copper ore and pyrites was 
p Bang same as in 1901, i.e , 169,614 t., worth 


3.02 million marks. The blast furnace works of 
the Siegerland district produced 425,134 t., worth 
98-21 million marks ; compared to 1901 the fall- 
ing off is 98,863 t., or 18 per cent.; value shows 
py heated of 16-03 million marks, or 30 per cent. 
{he production of the puddling and steel works 
and of the rolling mills was ,325 t., worth 
38.40 million marks; average value decreased 
from M. 121-46 on M. 108-07, so that, although 
the quantity produced was 32,816 t., or 10 per 
cent. higher, value decreased 0-77 million marks, 
or 1-92 percent. Only in mild steel an improve- 
ment could be noticed, especially at the larger 
establishments, while many of the smaller con- 
cerns report a decrease in production as well as 
in price. This year’s business in iron ore has 
been fairly satisfactory, at least so far as foreign 
demand is concerned, but prices could not 
raised. The same can be told of the iron 
industry, where the amount of work secured is 
pretty large, but the profit exceedingly small in 
most instances, 

Last week a more healthy tone could be per- 
ceived on the Silesian iron market, and both the 
raw and the manufactured iron department have 
continued in activeemployment. For the heavier 
sorts of building and structural material consump- 
tion has increased ; rails are briskly called for, the 
contracts booked for heavy rails reaching far into 
next quarter, and light section rails are so well 
inquired for that the mills find it difficult to 
execute the orders within the time stipulated. 
The girder business shows a good deal of life, and 
so does the sheet trade, while plates remain 
neglected. 

A steady business was done on the Rhenish- 
Westphalian iron market, although for raw iron a 
slight abatement in demand is being reported. 
Malleable iron continues lively, foreign inquiry 
having increased rather than otherwise. Scrap 
iron is in poor request. Employment is irregular 
at the rolling mills ; on the whole, a fair amount 
of fresh work is given out, but present prices do 
not yield any but the smallest profit. Girders 
show less life than formerly, and both plates and 
sheets are comparatively weak. The pipe mills 
and boilermaking establishments are well engaged, 
whereas only a small number of the machine and 
construction shops can be kept going regularly. 

There is at present a Portuguese embassy at 
Essen, on a visit to the Krupp Works. It is 
presumed, according to the Kélner-Volkszeitung, 
that orders for guns fur Portugal are in question. 
Of late employment at the Krupp Works has 
considerably improved. 

Both in Rhineland-Westphalia and in Silesia a 
healthy business has been done in coal, and the 
situation of the coke market too is favourable, 
owing to the brisk demand from inland as well as 
from Russian and Hungarian blast furnace works. 
Also the sugar mills are purchasing freely. 

Pig iron is lifeless in Austria-Hungary, and the 
various sorts of manufactured iron are also de- 
pressed, with the exception of girders, for which 
a fair inquiry is still expuleunak 

On the Beigian iron market foreign competition 
continues very keen ; nevertheless the Belgian 
export trade has been active upon the week, and 
the works have sold pretty large lots without being 
compelled to reduce quotations. The rolling mills 
are in fairly strong occupation, having received 
orders of some weight from theconstruction shops, 
and the rail works are briskly occupied. Accord- 
ing to the Moniteur des Interets Matériels, the 
Belgian State Railways have resolved, when 
placing new orders, to introduce rails 24 metres 
long ; there is at present only one Belgian works 
that would be able to turn out these rails, but 
others would doubtlessly try and make arrange- 
ments to meet the demands of the railways. 

There is absolutely nothing of interest to report 
of the coal trade in Belgium. Stocks in house 
coal begin to accumulate; in engine coal the 
position is firm. The Government tenderings for 
coal are expected to take place on the 15th or 
22nd inst. Briquettes remain at 18f. and 20f. 
p.t., according to quality. 

Prices for coal in the North are well maintained, 
and demand continues satisfactory. In the South 
coalowners find much difficulty in disposing of 
their output, and they have to reduce quotations 

if they wish to do any business of weight. 








TRADE AND BUSINESS ANNOUNCE- 
MENT 


HENRY PooLEY AND SON, Limited, have 
appointed Mr, Frank Wakeman their represen- 
tative for the City of London and district. His 
office is at 89, Fleet-street, E.C. 

WE are informed that Mr, J. E. A. Gwynne— 
the proprietor—has retired from the business of 
Gwynne and Co., which he has for upwards of 
fifty years conducted, and that Messrs J. and H, 
Gwynne, Limited, have acquired his entire 
interest in the same as and from June 15th last; 
having taken over the staff, including Mr. Nevile 
+. Gwynne, who has latterly managed the 
business, 

WE understand that Mr. E. V. Porter, for 
many years the London representative of Messrs. 
Clayton and Shuttleworth, has opened an office 
on his own account at 11, Queen Victoria-street. 
He is representing Messrs. Drake and Fletcher, 
of Maidstone; the Phythian Engineering Com- 


raf Limited, wood-working machinery makers, 
of Congleton ; and has the agency for Atkinson’s 
Velocité high-speed steel. 
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of Patents.” 
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6 When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


27th August, 1908. 


18,512, Avromatic Coupiines, G. H. Downes, London. 

18,518. Dergrmintnc the Maonetic Propsrtizs of 
Mera.s, The British Thomson-Houston Company, 
Limited, and F. Holden, London. 

18,514. Prosecrites for Onpwance, R. A. Hadfield and 
A. G. M. Jack, London, v ee. 

18,515. Macuings for Borina, F. W. Howorth.—(Wan- 
ner and Co., Switzerland.) “ Wee 4 

18,516. Forcoyc Lime Grout Cement, H. Japp.—(£. W. 
Moir, High Seas.) 

18,517. Coancg Spzep Gears, M. Meran, London. 


—. Suirs’ Prorerrers, G. Thompson, 

mdon, 

18,519, Fotpine Bertus, A. N. Chamberlain and W. L. 
B 1, London. 


18,520, Back-PEDALLING Brakgs, A. P. Morrow, 
ndon. 
18,521. Restsor Surporrs for Booxs, G. L. T. Denniss, 
London. 
18,522. Rattway Rarts and Cuairs, H. D. Woolley, 
ndon. 
18,523. ATTacHMeNTs for Sewine Macuings, T. H. Blair, 
mdon. 
18,524. Groovine Tooxs, A. D, Puernerand T. G. Heine, 


mndon. 

18,525. CotLapsipLe Casks for Dry Goons, F. Alexe, 
London. 

18,526. Forwaces, J. E. Langford, Londou. 

18,527. PResERVING PgeRIsHABLE ARTICLES, A. E. Sher- 
man, London. 

18,528. Poiieys, J. Jay and G. Jalliffier, London. 

18,529. CanBuRgtTrers, A. and H. Dufaux, London. 

18,530. Cuzck Token Cash Racisters, V. Poduschka, 
London, 

18,531. Mourapreces for Topacco Pipxs, J.8. Davidson, 


London. 

18,532. Factne Boiter Tose Caps, H. F. Wainland, 

ndon, 

18,533. Crock Escapgzmgnts, H. Reddéhl, London. 

—, Rotary Fivuip Pressure Enoines, R. Lee, 

mdon. 

18,535. PootogRaPHic Papers, 8, Quincey and C. 
Harrison, London. 

18,536. Apparatus for ConTROLLING ELecrric Motors, 
O. Imray.—( Bullock Electric Manufacturing Company, 
United States.) 

18,537. EnveLops, J. Kirkham, London. 

18,538. RecKoNING Apparatus, H. Bremer, Kiel, Ger- 
many. 


28th August, 1903, 


18,539. Device for CLeanine Borties, J. E. Morris, 
Nottingham. 

18,540. Bossins for Sprxyisa, P. P. Craven, Ardwick, 
Manchester. 

18,541. Rock-Borinc Macuings, H. Flottmann, Bar- 
men, Germany. 

18,542, Macuings for Pressinc LeatHeERr, E. Berning, 
Barmen, Germany. 

18,543. Door Locks, W. Dalbeck, Barmen, Germany. 

18,544, Susegnpgers, A, Hiicking, Barmen, Germany. 

18,545. The Hoip-au Bit, C. T. Pyatt, London. 

18,546. Daivinc CHAIN or ARTICULATED Bg 1, A. 8. Hill, 
Coventry. 

18,547. Bots for Doors, J. W. H. and J. Tipper, Wol- 
verhampton. 

18,548. Pocket Pirg CLeangEr, D. Kite, London. 

18,549. CHILDREN’s Maitcarts, J. T. B. King, Man- 
chester. 

18,550. Commutators for ELecrric Motors, J. Maclean, 
G ow. 

ae Commortators for ELEcTRIc Motors, J. Maclean, 


gow. 

18,552. Makiye Paper Boarp Boxgs, A. M. Burnside, 

gow. 

18,553. Drawine Papgr, W. Mackie, Glasgow. 

18,554. Bepstgaps, Hoskins and Sewell, Limited, and 
J. H, Smith, Birmingham, 

18,555. IysuLator for OvgrHgaD WIRE Systems of 
Evxcraic Traction, J. H. Luby, W. Harris, and J. J. 
Ballard, Bristol. 

18,556. Crossing for OverHeap Wire Systems of 
Evecrric Tracrion, J. H. Luby, W. Harris, and J. J. 
Ballard, Bristol. 

18,557. Points for OVERHEeAD WIRE SystTemsof ELECTRIC 
Traction, J. H. Luby, W. Harris, and J. J. Ballard, 
Bristol. 

18,558. CLampina Wirxs to Firrives in OveRHEAD WIRE 
Systems, J. H. Luby, W. Harris, and J. J. Ballard, 
Bristol. 

18,559. BooKMARKER and Paver Knirg, A.G. McKewan 
and P. J. Adie, Birmingham. 

18,560. Casgs for Locks, G. A. and J. V. Waine, Liver- 


pool, 
18,561. Hest for Boots and SuHoxs, T. Cummings, 
Nottingham. 
18,562. Pscrorg Postcarps, A. Jassé, Glasgow. 
18,563. StgaM GenERATORS, O. Briinler, Berlin, Ger- 
many. 
18,564. Boot Hzgt Rests, F. F. and G. Smart, Bir- 
mingham. 
18,565. Wink Snap Hook, V. D. Sibley and R. Dows- 
well, Vancouver, British Columbia. 
18,566. GarTERs, T. W. Hill, London. 
18,567. Or, Gas Furnaces, R. Morton, Rutherglen, 
Glasgow. 
18,568. APPARATUS for CLEANING FLUEs, W. Sillery and 
Meldrum Brothers, Limited, Manchester. 
18,569. Apparatus for Removina Stupag, A. Fidler, 
Manchester. 
18,570. SerrLine or Precipitating Tanks, A. Fidler, 
Manchester, 
18,571. Apparatus for TaEatTiING Woo., J. Hodgkinson, 
Manchester. 
18,572. Jomvts of Lgatuer, F, Mitchell and F. Gunn, 
anchester. 
18,578. SauTTiEs of Looms, W. Leeming and J. Hodg- 
inson, Halifax. 
18,574. Fegpine Devices for Horsgs, J. H. Taylor, 
alifax. 
18,575. Eoa Taster, E. J. Miller, London. 
18,576. lHRusT BLock for VertTicaL Saartine, R. W. 
Barber and J. W. Turner, London. 
18,577. Lutrer Carp, I, C. Gould and J. W. Pewtress, 


mdon. 
—, Magans for MECHANICAL ADVERTISING, T. Kosugi, 
ndon, 

18,579. GgaRine for Motor CyciEs, W. Read, London. 

18,580. DispLayine Boots in Sxor Winpows, 8S. Spiegel, 
London. 

18,581. ELECTRICALLY Licutine Trans, H. Leitner and 
R. N. Lucas, Byfleet. 

18,582. Szwone Macuings, J. Lairdand C. J. McKisack, 
Belfast. 

18,588. Taz “ Levertess” SypHon CisTery, A. Collis, 
Cardiff. 


+ SUPERHEATERS and Cootgrs, A. E. Seaton, 


ull, 

18,585. Closet Basins, T. G. Rhodes and R. Gaunt, 
London. 

18,586. E_gctric InsuLaTors, W. BE. Langdon and J. C. 
and G. Fuller, London. 

18,587. TyPEwritine Macuings, H. Moya, London. 

18,588. VeRTIcaL Borers, P. Haillez, London. 

— SePaRATION of MeTauic Orgs, A. E. Cattermole, 

mdon. 

18,590. Automatic Gas Licurers, C. E. J. Berthold, 
St, Albans. 

18,591. Corn-rrEED Microscoric Apparatus, M. O. 


Lamb, Lond 


on. 





me Swivets for Caarns and Harnass, W. Evans, 
irmin 3 
i Sa of TiIn-PLATE ARTICLES, B. Scott, 


nm \* 

18,594. Propuctne Nitrous ANHYDRIDE, H. E. Newton. 
+The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

18,595. Ancuors, W. L. Byers, London. 

18,596. Fountain Pens, E, A. de la Rue, London. 

18,597. Propuctine Pirg Jomnts,G. H. Lloyd, Birming- 


m. 
18,598. Automatic Cut-out, J. E. Spagnoletti, 
London. 
18,599. Fixinc Desicns on Fasrics, L. J. Chischin, 
London. 


18,600, Harr Pins, N. L. D. Prehn, London. 

18,601. Casinos for Untversau Joints, C. W. Spicer, 
London. 

18,602. Incanwpmscent Exxecrric Lamp, E. Taylor, 
London. 


18,608. Manouiwc and Wrinoinc Macaivegs, G. 
Buchanan, London. 

18,604. Hatcn Boxgs, The British Patent Tube 
Cleaning Syndicate, Limited, and H. E. Hodgson, 


London. 
18,605. Improvep Cyrcoig Braxgs, A. F. Holland-Letz, 


on. 

18,606. Manuractursg of Bricks and Tixes, D. Sharp, 
London. 

18,607. Siaut-restinc Apparatus, W. P. Thompson.— 
A. Reinhard and M. Scheinman, United States. 

18,608. InrgRNAL Combustion Enoungs, A. G. Melhuish, 
London. 

18,609. Reversine Gear for Stzam Enoinzs, B. K. 
Field, London. 

18,610. Incanpescent Lamps, H. M. H. Delamare, 
London. 

18,611, Dy Vats, V. Hoffmann, London. 

18,612. MecHanicaL Mosicat Instruments, B. Goppert 
and E. Paarmann, London. 

18,618. Boox-stircHInc Macuines, F. W. Howorth. 
—(Aktiengesellschaft vorm. F. Martini and Co., 
Switzerland.) 

18,614. Screws, A. 8. E. Ackermann.—({H. C. Webb, 
South Africa. 

18,615. Saips, G. M. Key, London. 

— Stove for Hzatine Inons, W. Hegemann, 


on. 
18,617. Apparatus for Purniryine Smoke, T. Eichhorn, 

ndon. 
18,618. Looms for Wsavine Rissons, H. Bruny, 


mcon. 
18,619. Pirpg Wrencugs, W. Schiifer, London. 


29th August, 1903. 


18,620. RatLRoap Spike, W. Leach, London. 

18,621. Maxine Bricks, J. T. South and A. Mirams, 
Brighton. 

18,624 Bicyotzs, 8S. M. H , London. 

18,628. Propucine Cement from Sxaa, C. Canaris, jun., 
London. 

18,624. Exgcrric Lamps, C. O. Bastian and A. E. 
Salisbury, London. 

18,625. INCANDESCENT ExEctRic Lamps, T. W. Bullock, 
Prescot, Lancs. 

= Prez Cover, J. Darling and J. Darling, jun., 


iW. 
18,627. Device for Hotpine Pens, R. Bald, Glasgow. 
18,628. CoaL-curtine Apparatus, D. ‘buckle, 


Glasgow. 
18,629. Brakes for Rattway Cars, C. W. Gauntlett, 
Sou’ . 
18,630. Carpinc Enonvgs, J. Tweedale, Castleton, 
C8. ia 


18,681. TRoLLEY Heaps for ELEcTRic Tramcars, J. and 
J. les, Salford. 

18,632. PowsR-PROPELLED VEHICLES, F. Lanchester, 
Birmingham. 

18,633. Lips of Lusricatine O11 Cops, J. 8S. Downing, 
Birmingham. 

18,634. SMOKE-ConsuMING ApPaRaTus, A. Hudson, J. 
Bowring, and R, Campbell, Manchester. 

18,635. Pneumatic Tire Cover, J. W. R. Scriven, 
Bradford. 


0 

18,636. CycLz Tings, W. Buttery, Bradford. 

18,637. VenTILATING and Giazino, E. Haslam, Derby. 

18,638. HosprraL Bepstgaps, G. Knott and R. P. 
Taunton, London. 

18,639. SpgzpD Merzr, F. W. Hayward and R. C. Fox, 
Norwich, 

18,640. Sgats, T. Y. Sime, Glasgow. 

18,641. Pressure and Vacuum Gavuoss, D. J. Morgan, 


ult, 
18,642. Auromatic Courtines, E. Mann and R. Hauss- 
ner, Stockton-on-Tees. 
18,643. Dress Cups, T. Morton, Birmingham. 
18,644. Wree Martrressss, J. Ki lasgow. 
18,645. Fastener for Bracg.ets, T. Wiltox, Birming- 


ham. 

18,646. VaRIABLE Srzep Gear, H. E. Donnithorne, 
London. 

18,647. Nox-conpuctor of Heat for Tzaports, &c., J. 
Sweetman, Lozells, ingham. 

a. Ratsinc SupmMarine Casces, W. J. E. Hill, 

mdon. 

18,649. SgLr-crippinc Tonos, G. Sonnenthal.—(Z, 
Sonnenthal, jun., Germany.) 

18,650. Wing Nets, G. Giussani, S. S. Shaw, and H. 
Grice, London. 

18,651. Ram.way S1enauuine, T. E. R. Phillips, 
London. 

18,652. CiGARETTE Caszs, W. Plato, London. 


18,658. Exectric Switcnsoarps, H. J. Read, St. 
Albans. 
18,654. Moror Venicie Drivine Gear, J. J. W. Martin, 


mdon. 
18,655. Motor Cars, T. S. James, London. 
_—— Remepy for Manos in Saests, A. Robertson, 


ban. 
18,657. Stzam-TIgHT Packine for Rops, T. Clarkson, 


mdon, 
18,658. Pumps, T. Clarkson, London. 
18,659. Vatves for Steam Ewneaines, T. Clarkson, 


London. 
18,660. RecuLaTine Liquip Fug. Burners, T. Clarkson, 


on. 
7, Frrtines for Suor Fronts, J. J. Hopewell, 
mdon. 
18,662. Cigar Hoxpsrs, M. H. Pigou, London. 
18,663. Power TRansMission, A. and W. Hunnable, 
Romford. 
a Trres for Motor VgeHIciEs, R. J. Routledge, 


on. 
18,665. RatLway Brakes Apparatus, J. and D. Lowe, 


on. 
18,666. Ream CaRRigR AtTracHMENT for Cycigs, T. 
Whitmore, London. 
18,667. Panarrin Or. Burners, T. G. Nye, London. 
18,668. Curtine Wseps in Rivers, J. F. Dillon, 


London. 
18,669. SzLF-Lockina Sarety Courtine, L. Morgan, 
18,670. a Car STEERING Gear, W. and D. Puddifer, 
18,671, Panvessive Tree Poncrurss, W. H. Chapman, 
18,08. Pumure Harngssep Anmmats, G. P. Chiles, 


on. 

18,678. Sarp Construction, G. M. Harroway and W. 
Dixon, London. 

—_ AUTOMATIC PIANOFORTE PLaysERs, F. G. Webb, 


on. 

18,675. Printinc Tsxtmte Fasrics, J. Cadgéne, 
London. 

18,676. Heatinc and Puriryine Water, J. Cowan, 
London. 

18,677. TREATMENT of Hipgs before Tannina, J. Muir, 
London. 

18,678. Lysgcricipg, G. Muller, London. 

18,679. Oprarnine Zinc by DisTiLuation, J. H. Sanders 
and E. H. Hopkins, London. 

18,680. ConTROLLING ELECTRICALLY-OPERATED ELEVA- 
tors, H. L. Eriksen, and The Company Koefoed 





reer: Marstrand, and Helweg, Aktieselskabet 
18,681. Wasuine and Wirinc Froors, 8. Weinschenk, 
London. 
18,682. Boors and Suozs, J. Lucking.—(@. Pabsi, Ger- 


many.) 
18,683. Sarety Razors, The Wilkinson Sword Company, 
Limited, and H, Kirschbaum, London. 


B3lst August, 1903. 


18,684. CrrcuLak Saws, G. F. Fitton, Leeds. 

18,685. Bicycie Togz-cuir, E. Waugh and G. M. Cole, 

Waltham Abbey. 

18,686. Apparatus for Foipina Fasrics, R. N. 
Parkinson, ester. 

bs one Perrot Tankand CaRgBURETTER, R. J. Wilkinson, 
Cheste 


r. 
a Drawine LystrumeEnts, T. Jackson, Horsforth, 
or’ 
— Rexyoistenine Fangs, J. J. Hargreaves, Brad- 


oer Mzcuant:M for Cycizs, R. H. Rains, 
D. 
18,691. GmaR-cHancinc Mecuanism, C. H. Reynolds, 


— Twietixa Hanpie Brag, F. Farrell and C. 

ai 

18,698. Stam Locks, C. Waterhouse and H, Warwick, 
Auddersfi 


18,694. BaLancy Wepok Braxg, T. Drew and R. Ranger, 
London. 


18,695. Cain Rests for Viotins, D. G. McL. Munro, 
Cheltenham. 

18,696. Grinpinc the TzgeTu of MiLLive Currers, J. W. 
Newall, London. 

18,697. Gavex for Mzasurnine Screws, J. W. Newall, 


18,698. Trmz for VeuicLte Wuests, J. Monk, Man- 
chester. 

18,699. Utitisisc Ta Dust, F. W. Ramsay and R. 
Middleton, Leeds. 

18,700. LupaicaTinc AxLz-Boxzs, W. Miles and A. E. 
Shackleford, London. 

18,701. BitiaRp Cuz Tir, A. Winstanley and A. P. 
Sandys, St. Annes-on-Sea, Lancs. 

R. M. Black, Newcastle- 


18,702. REVERSIBLE Pomp, 
upon-Tyne. 

18,708 Reversizte Pomp, R. M. Black, Newcastle- 
upon- 

18,704. Appanatus for WasHinc Marteriats, W. McD. 

—— don. 

18,705. Moron Inwrensiriger Sparkine Piva, E. Ferry, 

London. 


18,706. StopreRine Borries, H. W. Barton, London. 
18,707. Harrs for Toots, E. H. Seydel, London. 
18,708. Lerrer Box Prorector, W. Jenkins, London. 
18,709. CakBuRETTERS for Enorves, J. H. Johnston, 


aur CHAMBERS for Compustion of Fuzi, D. Cook, 

18,711. Device for Cotitzctine Dost, W. C. Morison, 
vi mpton. 

18,712. Dousig Port for E:gctric Rait, A. C. Holbrow, 


18,718. Worgine Ex.ecrric Tramway Ports, A. C. 
olbrow, London. 
18,714. Luvotzum, F. Horst, London, 
18,715. Watt and Taste Brackets, H. F. Lattey, 
London. 


18,716. Fountarn Pens, A. A. Waterman. London. 

18,717. Dust Goarps for Motors, A. J. Boult.—( WV. H. 
Brown, United States.) 

18,718. InpicaTinGa Risgin TEMPERATURE, J. Gallagher, 
London. 


18,719. Enaings, T. R. Green, London. 

18,720. Axis Foxpgers for Lensss, A. J. Boult.—(Z. L. 
Mincer, United States.) 

18,721. Cammka Suutrers, F. V. and K. E. Conley, 
London. 


pet 
18,722. PREssURE-REDUCING VaLvss, J. B. Waring, 
London. 7 
18,728. Mar Boxszs, A. J. Boult.—(M. B. and H. &. Mills, 
Oni ‘ 
— Movas.e Srrap Forks, W. T. Ellison, Man- 


chester. 
bag or Maxisc Tiered Cicaretres, C. Jacobi, 


mdon. 
= Fisuine Regis, W. H. and J. J. Hardy, 


18,727. Pristine Invisisty, M. and H. Dickinson, 
London. 
18,728. Castors for Furniture, H. Moore, Birming- 


18,729. ENLARGEMENT of Writine Desks, J. W. Milne, 
on. 
—, Maxine Boots and Sxozs, W. Walkerden, 


on. 
18,781. ExecraicaL Switcuss, H. Crowe, London. 
18,732. Wire Fanctne Sranparps, L. H. McHardy, 


on. 

18,788. Rorany Pumps and Motors, I. Levy.—({C. 
Hohmann, Germany.) 

18,734. Pozzixzs, J. Bigham, London. 

18,735. Computine ScaLzs, M. A. Dees, London. 

18,786. Cement, T. B. Joseph, Kingston-on-Thames. 

18,737. Tramways, J. W. Keefer, Kingston-on-Thames. 

18,788. WaTER-cLosETs, G. Jennings, Limited, and 
J. Morley, London. 

18,739. SrRausine or Sieve Puates, H. Fiedler and 
W. Goldberg, London. 

18,740. AcruaTING Switcuss, W. E. Evans.—(Aliye- 
meine Blektricitdts-Gesellschajt, Germany.) 

18,741. CaocBETWORK Buttons, I. Kalliwoda, London. 

18,742. Printine on Giass, H. H. Edmunds, Liver- 


pool 

18,743. PackacEs for BLacKLEAD, R. Ripley, Liver- 

18,744. Proputsion of Torrepozs, F. McD. Leavitt, 
on. 

18,745. ELecrric Excess Inpicators; L. B. Atkinson, 


naon. 

18,746. Device for Tarzab Dressine Macuings, G. A. 
Fredenburgh, London. 

18,747. AceTYLENE Gas, H. G. Watel and G. Seagrave, 
London. 

18,748. Sprair Stoves, R. Schuster, London. 

18,749. UmBRELLAaS, I. Pardo, London. 

18,750. Pseumatic Power Hammers, W. Graham, 


mdon. 

18,751. CruciBLE Cuarcine Apparatus, W. 8. Mather, 
mdon. 

18,752. Disptay Stanps for Hats, H. Rafilenbeul, 


lon. 
18,753. Explosive Enoings, J. E. Evans-Jackson.—(A. 
A. Low, United States. 
ee TELEPHONE Systems, E. A. Faller, 
pet 


on. 
18,755. CommunicaTine Instructions, H. Blender, 
London. 
18,756. AppLiaNcge for DistrisuTine Coal, R. Kuhn, 
London. 


18,757. VeLocirgpss, J. Forbes, London. 
18,758. InpicaTine Drvicss for Brttiarps, C. Baxter, 


London. 

18,759. Apparatus for Bakrne Potatosgs, D, Appleton, 
London. 

18,760. Vapour GengeRatinc Lamps, F. A. Turner, 
London. 


ni 
18,761. TRANSMISSION BeLts, E. De Cuyper and J. De 
Colitre, London. 
18,762. Cocks and Vatves, W. Lomoff, London. 
18,768. Process for the Extraction of Hzavy METALS, 
. J. Savelsberg,G. Wannschaff, and Allgemeine 
Elektro - Metaliurgische Gesellschaft m. b. H., 


on. 
18,764. Propuction of Moups for CasTines, M. Kiiller, 


London. 

18,765. Boots and Sxogs, F. James and L. L. and H. 
F. Grooves, London. 

18,766. Wrspow Sash Fasteners, W. H. Wheatley.— 
(C. F. Stone, United States.) 

18,767. Rattway Braxas, D. W. Davis, London. 

18,768. Fiyine Macuings, M, Bourcart, London. 
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18,769. AceTYLENE Gas Gegngrators, J. Kuljis, 
on. 

18,770. Go_r Baus, C. E. Boutwood, London. 

18,771. Footsatt Vatvgs, J. McKay, London. 

18,772. Fotpinc TaBiEs, J. Gloor, London. 

18,778. Wave Power Apparatus, J. H. Smith, Los 

Angeles, California, U.S.A. 

— = Matrressss, E. J. Restorck, Melbourne, 

ctoria. 


1st September, 1908. 
“ 75. SHACKLE for Trams, N. Phillips, New Tredegar, 


on, 
18,776. CaLcuLatinc MacHinss, C. L. Walker, 
Lond 
18 777. 
Bris 


18,778. INTERNAL ComBusTION Encings, P. Prestwich, 
Monton, Lancs. 

18,779. INTERNAL ComBusTION Encings, P. Prestwich, 
Monton, Lancs. 

18,780. Bakrne Prats, D. Bailey, Leeds. 

18,781. Toorasp Pistons, W. E. Rowlands, Liverpoul. 

bay Restine and Stgapyine Rirs, T. H. Masson, 


on. 
Se guar Water Hearer, J. Hussey, Knowle, 


iw. 
18 783. Letrsrs, J. Murphy, Glasgow. 
18,784. Crip for Programmgs, J. Ogilvie and J. D. 


we, Ww. 

18,785. Sanirary Pies Jorst, L. W. Crosta, West 
Bridgford, Notts. 

18,786. VentrLators, J. Tomlinson and 8. Abram, 
Manchester. 

18,787. SupPLyinG Furnaces with Fug, W. W. Weaver, 


G Ww. 

18,788. PULVERISKD Fugt Furnaces, W. W. Weaver, 
Glasgow. 

18,789. 
Lond 

18,790. Daivinc Mgcuanism, I. Benko, K. von Dreger, 
and A. 8. Balla, Manchester. 

18,791. Gaveg Giasszs, O. 8. McKay and H. Proctor, 
Manchester. 

18,792. Lockinc Pins of Muivgrs’ Tram SHACKLES, 
T. J. Evans and W. Jenkins, Bristol. 

—— Junction Preces for Taste Frames, A. Brown, 


lasgow, 
18,794. Botts for Sscurinc Doors, W. Marshall, Bir- 


Automatic Sounpine Apparatus, F. Hatchard, 
on. 


ming! 4 

18,795. Spot Errgct on Liney, G. C. G. Young and 
M. M. Waddell, Glasgow. 

18,796. Roor Francs for Smoxe Pipgs of Stovss, G. R. 
Ure and T. McGrouther, Glasgow. 

18,797. Bonnet, Cap, and Hat Suapszs, W., J. A., 
and J. Gaunt, Leeds. 

18,798. EQuaLIsING TsSMPERATURE of Brick KILNs, 
8. E. Fedden, Sheffield. 

18,799. ComBustion Enorngs for Motor VEHtcugs, H. 

ms, London. 

18,800. Automatic Bgxt, W. E. Bardgett, Penrith. 

18,80'. Concazts Mixers, R. Thomson, Dundee. 

18,802. AvTomaTic SPRINKLERS, W. A. Marshall, Ship- 
ley, Yorks. 

18,803. ALTIMETRIC Sirpz Ruur, A. C. Forbes, War- 


minster. 

18,804. Icz Maxine Apparatus, W. H. Webb, W.G. 
Brettell, and A. J. Adamson, Liverpool. 

13,805. CupBoarp and like Turns, H. V. Bailey, Bir- 
m am. 

18,806. Botron-HoLE Macuuings, J. Gutmann, Man- 
a 

18,807. Eurgka WatcH PRorscto! R 8S les 
Oswaldtwistle, Lancs. ws nespibies 

18 808. Lamps of Entaroinc Cameras, J. and R. Old- 
field, Birmingham. 

18,809. ConvERTIBLE Matt Cart, T. E. Luckett, Bir- 


mingham. 

18,810. Apron Fives for Lerrsrs, J. 8S. Downing, Bir- 
mingham. 

18,811. Two Spgzep Huss for Cycims, A. Eadie, Bir- 
mingham. 

18,812. Spgep IypicaTors for AUTOMOBILES, C. Bennett, 
Birmingham. 

Sream Borers, A. and J. A. Danks, Birming- 


am, 

18 814. Brake Connections of Cycies, The Albert 
Eadie Chain Company, Limited, and D. W. Bassett, 
Birmingham. 

18,815. Caarcrnc PuotocraPHic Fiims, A. J. Boult. 
—(P. Duchenne, France.) : 

18,816. ExpLosives, A. E. Verge, London. 

18,817. Meat Covers, E. A. Banks, Birmingham. 

18.818. VoLt Mergers and AMMETERs, A. L. Weekes, 
Londen. 

18,819. STRAINER or Fitter for Mitk, T. Grayson, 
London. 

18,820. Reverse Mortons in Ironinac MACHINES, 
T. Hall and C. W. Hall, London. 

18,82l. Dre Printine Presses, J. Y. Johnston, Zurich, 
Switzerland. 

18,822. Removat of Dust from Woot, T. Platten and 
M. R. Frecht, London. 

“=. Foot-Rgsts for Motor Cycizs, A. B. Clark, 


ndon. 
ae. Se for Bacs, B. Bloom and A. Hess, 


mdon. 

18,825. VARIABLE-SrgED Guzar, 8S. Bramley-Moore, 
London. 

18,826. Scpports for Botruzs, J. Stevens, London. 

a Comsinc Macutinas, W. B. Jefferson, 


on. 

18,828. Mou_pine Macuivygs, H. C. Cooper, London. 

18,829. Exczctric IssuLators, W. Langdon, 
Fuller, and G. Fuller, London. 

18,830. Moutpinc Macutygs, H. C. Cooper, London. 

18,831. SecrionaL Raits for Raitways, M. F. Bell, 


London. 
—, Frow of Frvrps through Pirgs, R. Threlfall, 


ndon. 
18,833. Pressure Gavuosgs, R. Threlfall, London. 
18,834. Manomgrers, R. fall, London. 
13,835. CanpLE ExtincuisHers, A. E. Viney, London. 
18,836. Moutpinc Macurngs, H. C. Cooper, London. 
18,837. Horsg-Rakes, G. G. M. Hardingham.—(The 
International Harvester Company, United States ) 
18,838. Sammt Corrs and Neck Banps, F. Street, St. 
Ives, Hunts. 
18,839. Pocxrts, A. Lines, London. 
18,840. ORNAMENTAL Pitz Fasrics, J. Reixach and 
A. E. Harris, London. 
8S. A. Reed, 


18,841. ELecrricaL CoMMUNICATION, 
maon. 
18,842. Traces for Fisnine Tack.g, H. E. A. Wakefield, 
on. 
18,843. Testina Mirx, 8S. Lowe.—(IV. J. McVeigh, 


Argentina.) 
18,844. Moron Goaeres and Masks, W. Stephens, 


mdon. 
18,845. Coverine for Prgumatic Tirgs, H. C. Berger, 


mdon. 

18,846. ManuractTurRE of Metauuic Laturna, G. J. Holl, 
London. 

18 en ManvuractuRe of Mgtatuic Latuine, G. J. Holl, 


on. 
18,848. Curtain Rop for Doors, M. Carmichael, 


London. 

18,849. Two-spzzED Gar for Motor Oyougs, C. F. 
Chance and J. Stevenson, Birmiagham. 

18,850. Two Spgep Dreivine Gear, C. F. Chance and 
J. Stevenson, Birmingham. 

18,851. Srgam Taaps, J. G. Morgan, London. 

18,852, Sarety Maton, J. E. State, London. 

18,853. Retatine to Retays, J. T, Armstrong and A. 
oat London. 

18,854. TeLecRaPHIc RecorpIne and PERFORATING, 
J.T. Armstrorg and A. Orling, London. 

18,855. Construction of Lock, J. Wright.—(7. J. 
Tolley, New Zealand). 

18,856. Apparatus for Parntine, J. Rochford, London. 

18,857. Fry-catcagrs, L. Walowsky, London. 

— for Drarss and Sixgs, J. Thomas, 

ndaon, 

18,859. Lamps, 8. Russell, London. 

18,860. ELEcTRICAL SwitcHEs, L. M. Casella, London. 

18,861. Rotary Motors, H. van Beresteyn, London. 


18,862. Borter Settines, H. 8. Marsh, London. 
18,868, Recorps for Poonoararus, &c., W. F. Stanley, 


on. 

18,864. Scrgw Propeiiers for Surrs, W. Campbell, 
W. Mitchell, and W. Ridley, London. 

18,865. Fisu-pLats Joint for Rais, J. M. Weibel and 
A. Kohlhauf, London. 

18,866. Freep Mrcuanism for Sawina Macuings, F. 
Schofield and J. Elston, London. ‘ 

18,867. TetecRaAPH Apparatus, O. Imray.—(Société 

des Telegraphes Multiplex—Systeme E. Mercadier— 
France. 

18,868. Wrencu, H. G. Dunstan, London. 

18,869. DistrLLaTion Apraratvs, A. Gerhardt, London. 

18,870. Sipg Sappizs, J. W. Richards, London. 

18 871. Spray Dirrosers, B. Petersen, London. 

18,872. VessELs for DeveLorpinc PHorooRarH FILMs, 
P. Hunaeus, London, 

18,878. Paorocrapaic Cameras, W. Gundermann, 


mdor. 
a. Propuction of CompressEp Air, A. Hein, 


0. 

18,875. Mirkine Macurngs, W. Sim, London. 

18.876. Tongs for Motor Veuicizs, D. P. Goodwin, 
Birmingham, 

2nd September, 1903, 

18,877. Hanp-carts, J. Tonry, Wolverhampton. 

18,878. Buckets for Frepinc Horsss, J. Tonry, 

olverhampton. 

18,879. Trearment of Orcanic Susstances, R. Booth, 
London. 

18,880. Roap Sawn Sarts in Stons, J. T. Gibson, Lang- 
ford, Somerset. 

18,881. Exnaust Sicencers, 8. Currin and E. H. 
Micklewood, Plymouth. 

18,882. Carsursetrers, 8. Currin and E. H. Mickle- 
wood, Plymouth. 

Waa s, A. A. Vérel, Glasgow. 
. Brick Kiiys, H. Davies, Liverpool. 
. Hat Pas, J. Bury, Liverpool. 
. Game Apparatus, J. B, Adams, Liverpool. 
. Bevt Fasteners, I. Jackson, Manchester. 
. Frusaixe Cisterns, J. Levick, Birmingham. 

18,889. ATmospHERIC Gas Sroves, R. Clayton and E. 
Whitehouse, Bilston, Staffs. 

18,890. Haystack Borers, W. D. Hamilton and W. R. 
Lester, Glasgow. 

18,891. Spazp Inptcators, B. 8. Weston, London. 

18,892. Support of Ruprursg or Hernia, H. L. Robin- 
son, Nelson, Lancs. 

18,893. Rartway Coacu Sargty Bott, R. J. Edgington, 
Wolverton. 

18,894. Burrer Stops for Rartways, F. E. Townsend, 
Chislehurst. 

18,895. ComBcveD F.REGUARD, [Ron Heater, PLATE 
Warmer, and Dutcu Oven, J. Mountford and R. 
Kerwin, Liverpool. 

18,896. Coat Saippina Hosts, J. Fielding, Glouces- 


er. 
18,897. ManuracTurs of FicurEp Fasrics, J, Morton, 
7 


18 898. Werr REPLENISHING Apparatus for Wgavine, 
J. W. Carr and C. R. Scholes, Manchester. 

18,899. Borriz Storrsgrs, E. C. Fowke, Birmingham. 

18,900. CaBrnzuts for PLats, G. Walkland, Sheffield. 

18,901. Saeep Saears or Curppers, W. H. kes, 
Sheffield. 

18,902. Sars’ Hatcues, T. Ramsey, Glasgow. 

18,903. Om and Spirit Lamps and Stoves, W. H. 

ilman, Cardiff. 

18,904. Retort Moutaprecs, J. Roscoe, Manchester. 

18,905. DaveLoprine PHoTocRaPHic PLatss, T. Goodair, 
Manchester. 

18,906. Finezr Guarp for RarLway CaRRIacgs, M. 
Dodge, Manchester. 

18,907. ELecrricaL ConTROLLERS, W. Fairweather, 
Glasgow.—{Diehl Manufacturing Company, United 


States.) 

18,908. Potato Picker and Sorter, J. A. Barton, 
King’s Lynn. 

18,909. Postrive Inrewsirign Lusaicator, W. J. 
Dickinson, Newton Hyde, Cheshire. 

18,910. Boot and SHox Protectors, D. G. Ednie, Edin- 


rt 

18.911. Ticket Hor per, T. E. Carrington, Manchester. 

18,912. Drawise Boarp3 and Tasugs, J. B. Opsahl, 
Manchester. 

18,913. SasH Fasteners, J. Benn, Liverpool. 

—_ Fasteninc of Winpow Sasuas, J. Benn, Liver- 
pool, 

18,915. Recgtvine CxroTH from Sewing MAcHUNEs, 

. J. Ferguson, Newtownards, Irelan 

18.916. Mgans for Hotpine Norts, J. H. Wilkinson, 


ndon. 

18,917. Two-cycLe Motor Enatngs, K. St. G. Kirke, 
London. 

18,918. Brickmakinc Macutygry, G. P. Wallis and G. 
Fox, London. 

18,919. Toy Hoops, A. Hall, London. 

18,920, NavicaBLe AgRiaL Macutygs, F. A, Barton, 
London. 

18,921. Dust and Rerusz Carta, A. M. and T.C. 
Romang, London. 

18,922. CanpLm TICK, A. B. Johnson, London. 

18,923. Grrpers for ConcreTgz CoNsTRUCTION?, 
Franke, London. 

18,924. CoLourinc Matrers, R. Holliday and Sons, 
Limited, J. Turner, H. Dean, and J. Turner, 
London. 

18,925. CARBURETTER for Encines, J. T. Douglas, 


7. 


Lincoln. 
18,926. Spgzep InpicaTor for Vexuicizs, V. Grauland, 
London. 


18,927, Cyciz Gear, A. Fastnedge, London. 

18,928. Brick Pressxs, J. Hambiet, Birmingham. 

18,929. INvERTED IncANDESCENT Gas Burners, W. Beal, 
Birmingham. 

18,980. Maxinc Tea Karties, E. T. Everton, and 
C. W. Smith, Birmingham. 

18,931. Dies for Anvit Forarnas, F. Hipkiss, Birming- 


ham. 

18,932. Fgeptxc and Hzatine Apparatus, E. Mennig 
and G. D. Picard, London. 

18,933. Automatic CoupLers for Carriacgs, J. Willi- 
son, London. 

18,984. Exectric Sroracg Batrsriss, H. Pratt and F. 


Vince, London. 
18,935. Paonocrapuic Horns, W. H. Whitelock, 


mdon. 
18,936. ImpRoveD FincER STALL, W. J. Teufel, Liver- 


pool, 
—_ oes Tires for VeniciEs, W. R. Ormandy, 
verpool. 
—. Fruit Pickers or GATHERERS, G. H. Neilson, 
Ave’ . 
18,939. Urinisation of Puaster Casts, E. Jones, 
Liverpool. 
18,940. MANUFACTURE of ComposITION ARTICLES, W. P. 
Thompson, Liverpool. 
= BRAUGHT of BorLer Furnaces, J. M. Stratton, 


on. 
— Apparatus for HuatinG Air, F, W. Green, 


mdon. 

18,943. CasH Recistgrs, R. T. Piscicelli, London. 

18,944. TyPz-wreitine Macurnss, H. H. Lake.—(Rhein- 
ische Gesellschaft fur Metallindustrie, Greve, Merzbery 


and Co., Germany.) 
18,945. Bp Borroms, EB. J. Barzalo, London. 
“oe. Dyzine of Fazrics, J. and D. Mennvveg, 


on. 

18,947. Piawgs, C. E. Lincoln, London. 

18,948. AceTyLenz GengraTors, 8. E. Page.—(7he 
J. B. Colt Company, United States.) 

18,949, Crores Lings, J. Yates, A. A, Aiston, and 
M. Andrews, London. 

18,950. Batt Bearinos, A. Hirth and H. Ruthardt, 
London. 

18 po Cesspoots and Surrace Drains, A. Piat, 

ndaon. 

18,952. LupricaTors for Motor Oy.iNpgrs, J. and H. 
Dicker, London, 

18,953. Inpicator for HLECTRIOALLY-DRIVEN VSHICLES, 





A. R. L, Wille, London, 


18,954. Corn-rREED SuppLy Macuing, G. W. Melven, 


ndon, 

18,955. Rock Dritis, W. C. Johnson and G, C. Pear- 
son, London. 

18,956. ConvertTING Rotary Motion, W. C. Johnson 
and G. C. Pearson, London. 

18,957. Prosgctixne Opaque Bopigs, G. C. Marks.— 

(J. Bonin and L. Vavasseur, France.) 
18,958. ELecrro.ytic Caustic Sopa, J. B. Hannay, 


London. 

18,959. Wages for Power Veu:czs, F. W. Lanchester, 
London. 

18,960. Jomntinc Doors for Tanks, A. Koppel, 
London. 


8rd September, 1903, 
18,961. Hanp Guarp or Murr, J. A. E. Clark, 
jasgow. 
a Propucine JomnTLEss FLoorines, UO. Frank, 
erlin. 
18,968. Bark of Coyirgrous Trexzs for FLOORINGS, 


E. Schiitze, Berlin. 
18,964. VouTacs of Dysamos, C, Turnbull, jun., Liver- 
i 


pool, 

18,965. GaLLowsgs for Trawt Gear, R. T. R. Thomp- 
son, Leith. 

18,966. Hegt Buitpine or ATTacHiING Macuings, J. 
Gimson, Leicester, 

18,967, Stoppers and Necks of Borrigs, 8S. Brame and 
W. J. Sturgess, Birmingham. 

18,968. Stoppine Apparatus for Bet Drivine, W. H. 
Shepherd, Bradford. 

18,969. Borrtze Corkinc Macuinsry, J. Metcalfe and 
T. Forrester, Liverpool. 

18,970. FLuID-DREssURE Enoings, J. D. Johnston, 


Glasgow. 
18,971. Coatinc Parser and the Liks, J. Wilkie, 
Glasgow. 
72. Outpoor Seats for Taamcars, G. Brown, Man- 


18,973. Pantoun Gamez and Pczz.x, J. E. Parr, Bir- 
mingham. 

18,974. CHANGING ADVERTISEMENTS, L, Clarke, Cardiff. 

18,975. BurRGLAR-PROOF SasH Fastengr, H. G. Nash, 
Bristol. 
18,976. Manuracture of Lack 
Miihlen, Barmen, Germany. 
18,977. Ratn-Prpk and Sort-pirg Caps, C. Willis and 
A. Bates, Halifax 

18,978. WaTER-JACKETING Bast Furnaces, A. Patter- 
son, Bristol. 

18,979. PHoroorapHic Printixe Frames, W. E. Hick- 
ling, Leicester. 

18,980. ExectricaL S1GNALuinG, J. W. Tunstall, Liver- 


Srurra, C. von der 


) 

18/981. Pygumatic Resitignce to Venicits, C. A. 
Houfe, Aysgarth, R 8.0., Yorks. 

18,982. Sicuts for ORDNANCs and Smaiu Aras, R, 8. 
Brinton and G. N. Osborne, Kidderminster, 

18,983. Hosanniau, E. Padfield, Blaeuavon, Mon. 

18,984. Mountine of Carp FILLET upon CARDING 
Enornss, J. L. Rushton, Manchester. 

18,985. Paotocrapaic Suurress, J. Seed, Manchester. 

18,986. Benpinc Tose Apparatvs, F. A, Ballard, Bir- 
mipngham. 

18,987. TANGENTIAL Velocity HIGH-PRESSURE FLUID 
Pomp, J.T. Wade, High Wycombe 

18,978. Topacco Pipgs, J. Bremner, Liverpool. 

18,989. AUTOMATICALLY DISPLAYING ADVERTISEMENTS, 
J. 8. Yule, London. 

18,990. Borina Stace, J. L. Shaw, Whitehaven. 

7 GaRMENT LEv&LLInc Gavoz, J. P. Dolan, 

ndon. 

18,992. PHoroGrapHic Parntine Faames, W. C. Grubb 
and A. Nixon, Londen 

18,993. AnTI-Vinzation Dgvics, M. D. English, Bir- 
mingham. 

18,994. VsLocrrepE CarriaGk for CHILprey, A. Andres, 


ndon. 
18,995. Couptina for Ramtway Veuicugs, J. Gilson, 
mdon. 
18,996. SryLocRaPaic Pevs, E. W. Warriner, London. 
18,997. Manoractore of CaLorins, B. M. Margosches 
and H. Ditz, Berlin. 
18,998. Erectric GengsraTina Macuins, W. 8. Frost, 


London. 
18,999. RecePTACLEs for Tinnzb Foovs, C. F. Wood, 


mdon. 
19,000. Gas Cocks, F. 8. Martin, Kingaton-on-Thames. 
19,001. Gotr Batis, J.S. Campbell and A. H. Atteridge, 


London. 
19,002. TurgaD, E. 8. Armengol, London. 
19,003. Hamm Dargssinc ARTICLES, J. Meakin, 
mdon. 
19,004. Lapigs’ Dagss Suspenogrs, G. W. Kiderlen, 


ndon. 
19,005. WaTER-TUBE SreaM Boicers, G. Borowski and 
8. von Dlugolentzki, London. 
—, Means for Lusaicatioy, H. Couchemann, 
mdon. 
19,007. Gas GeweraTor, A. F. Browne, London. 
19,008. Locomotive Reciprocatinc Enomes, J. B. 
Freeman, London. 
i Coverinec of Motor Vanicizes, A, Godfrey, 
mdon. 
19,010. Partition Watts, A. M. Lambert, London. 
19,011. Macazinz Cover and Marker, W. Mann, 


on. 
19,012. Erecrric Lampuoipers, V. Zingler, London. 
19,013. Process for Puriryino Castor Oi, W. Majert, 


London. 

19,014. Hincss, A. F. Spooner.—(La Société Agnély and 
Pellegrin, France.) 

19,015. Contacts for Inpuction Corts, Marconi’s Wire- 
less Telegraph Company, Limited, and E, Priddle, 


ndon. 

19,016. Maktsa Hypravitic Cements, J. Gresly, 
London. 

19,017. ALBUMEN from Fisu, A. Foelsing, Liverpool. 

19,018. Microscorg Av.)usTMENT, W. J. Malesand F. W. 
W. Baker, London. 

19,019. Umpretias, C, M. Herklots and C. E. Hosel- 
barth, London. 

19,020. Water Cooter, W. Seck, London 

19,021. Sgtr Recorpinc Apparatus, J. 
London. 

19,022. Cars for SincLe-RaIL Rattways, F. B. Behr, 
London. 

19,023. Suspension Lamps, E, Witzenmann, London. 

19,024. Om and Vapour Burners, T. G. Smith, 
London. 

19,025. Towina Biocks for Sream FisHina V&gssELs, 
C. F. Carter and W. H. Newton, London. 


P. Griffiths, 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent-office Official Gasette, 


728,458. Fium Pressurg-orpmRaTsp Cuuck, B. M. 
W. Hanson, Hartford, Conn.—Filed January 15th, 
1902. 

Claim.—The combination of a rotatable spindle, a 
collet carried thereby, and extending axially therein, 

a piston for fluid pressure mounted upon the spindle, 











. 


and provided with a circumferential, seat for 4 


——— 
—= 
block located in said seat, and exte 
the wall of the spindle into engagement aug 
collet, means for applyiny spring Pressure to eff, 2 
the rotative longitudinal movement of the spindle oe 
collet in one direction, and means for applying fi - 
pressure to the piston to overcome the press; a f 
the spring, and effect the said relative movement i 
the opposite direction. ae 


728,847, Steam Borer, J. M. Bradley and J, p 
Senter, Birmingham, Ala —Filed Decembe, 41h 1902 
Claim.—(1) In a combined smoke and water-tubs 
boiler, the combination of a boiler shell, enlarged wate 
legs secu’ to either end thereof and communicating 
therewith, a series of water-tubes connecting said 1 g 
and arranged around said boiler shell on the outsi 
thereof, a series of smoke-tubes passing through wate 
boiler, and means for causing the products of combu 
tion to pass entirely around the boiler and water-tubs S 
before entering the smoke-tubes, in the manner 
substantially as set forth. (2) In a combined smoke 


and water-tube boiler, the combination of a boiler 
shell, enlarged water legs secured to either end thereof 
and communicating therewith, a plurality of water. 
tubes communicating with said legs and disposed 
around the boiler shell, a plurality of smoke-tubes 
pissing through said boiler, the whole being freely 
and aojustably suspended within the furnace casing 
and inclined at an acute angle greater than 45 deg., 
and means for causing the products of combustion to 
pass entirely around said boiler and water-tubes before 
entering the smoke-tubes, in the manner substantially 
as descri 


729,540. Fornace, B H Carroll, Worcester, Mass.~ 
Filed November 25th, 1901. 

Claim.—(1) In a billet-heating furnace the combina: 
tion with a heating chamber having a floor or hearth 
provided with an opening, of a_ billet -turning 
mechanism arranged to move vertically through said 
opening and engage the billet as it rests upon said 
floor or hearth, substantially as described. (2) Ina 
furnace for heating billets the billet - turning 
mechanism consisting of a vertically-reciprocating 

late operating through an opening in the floor of the 
| amore chamber, said reciprocating plate having a 
series of teeth projecting above the floor of the furnace 
on the upward movement of said plate, whercby the 
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billets are lifted by the ends of said teeth and turned, 
substantially as described. (3) In a furnace for heat- 
ing billets, the combination with a heating chamber 
having a billet-supporting surface provided with a 
downward step over which the billets are pushed in 
their movement through the heating chamber, a 
toothed reciprocating ee means for raising said 
plate to carry its teeth above the billet-supporting 
surface to form a stop for a billet as it falls over said 
step, means for depressing said plate to carry its 
teeth below the billet-supporting surface, means for 
moving said plate beneath the billet, and means for 
raising the plate to strike the under side of the billet 
and turn the same, substantially as described. 


729,625. Cantrirucat Governor. Eugene Mathieu, 
Louvain, Belgium.—Filed November 4th, 1902. _ 

Claim.—In a centrifugal governor the combination 
with a driving-shaft of a washer rotated by said shaft, 
said washer being provided with a number of recesses, 
a ball in each of said recesses, a second washer 
mounted loosely on the shaft and adapted to maintain 
the balls in their recesses, the said second washer 
being adapted to be displaced longitudina!ly on the 


shaft through the balls when they are displaced in 
their recesses under the action of the centrifugal force, 
aspring actingon said second washer, a forked lever 
on which the second washer acts when displaced 
longitudinally, an axle on which said lever may be 
oscillated and an arm for tr itting the mo 

of the second arm to the part to be operated by the 
governor, substantially as described and for the 








thrust block, and having a longitudinal slot for 
admitting the thrust block to fs seat, a thrust 


purpose set forth, 
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SOME ELEMENTS USED IN_ STEEL- 
MAKING. 


q nty years ago a “complete ’’ analysis of steel 
weary” oy Jective determinations of carbon, silicon, 
sulphur, manganese, and phosphorus. Such an analysis 

{ many modern steels would be counted very incom- 
Site. Nickel and chromium are now used so generally 
for various purposes, and to 80 large an extent in the 
manufacture of armour and armour-piercing projectiles, 
that they may no longer be considered as “ rare” metals. 
The _ history of their use is, however, interesting in 
yelation to the influence which the demands of the 
stee! maker exert on the progress of general metallurgy. 
An example of this influence is the application of 
alumino-thermic reduction to the prepartion of 
chromium metal practically free froin carbon. This 
reaction is now of considerable commercial value in 
other directions, and is likely to lead to much wider 
scientific issues, since it places a convenient means of 
attaining very high temperatures at the disposal of the 
most modest experimenter. , 

Tungsten.—The history of the development of high- 
speed steels begins with the addition of tungsten to steel 
by the firm of Samuel Osborne and Co., of Sheffield, 
whose “ Mushet” steels, and otheis of a similar kind, 
were known as “self-hardening” steels. But at that 
time neither metallic tungsten nor ferro-tungsten alloys 
were obtainable, and the ore (usually wolfram* or the 
oxide prepared from it) mixed with suitable proportions 
of pitch or other organic adhesive, was the form in which 
the metal was added to the charge. This practice, 
indeed, is still followed in experimental work with 
new metallic oxides, though it has obvious drawbacks. 
The old “ self-hard’’ steel was of uncertain composition ; 
but the presence of much manganese was held to be 
essential, no doubt on account of the power this metal 
hes of retaining carbon in the combined state. The 
following analyses of steels, all professing to be ‘‘ Mushet,” 
illustrate this point :— 


I, Il, Il, IV. 
Carbon... ... 1°46 ... 2-88 ... 1-99 ... 2-00 
Silicones <6 cs Se Aer eB. «= OD. ED 
Manganese... — ... 2°33 ... 1:90 ... 2-50 
Chromium ... -— ... ‘30 2. — meee 
Tungsten... 9-25 .,. 6:30 ... 7-81 5-00 


The modern “ high-speed ” steels set afoot at the Paris 
Exhibition of 1900 by the Bethlehem Steel Company 
differ materially in composition from the original 
‘‘Mushet,” or any commercial copy of it. The statement 
sometimes made that their extraordinary cutting power 
can be developed in the old “ self-hard ” steel by suitable 
treatment is misleading. The newer steels contain very 
little manganese ; in fact, one well-known brand of the 
material is sometimes absolutely free from manganese, 
and very rarely contains more than 0°01 per cent., a state 
of things which a few years ago it was thought impossible 
to attain in a peat ag sae of cast steel, This 
absence of manganese, and the simultaneous presence of 
high percentages of chromium and tungsten, and com- 
paratively low percentages of carbon, are closely related 
to the special heat treatment which the steel must 
undergo. 

The approximate composition of English “ high-speed ” 
steels put cn the market two or three years ago was :— 
Manganese, Chromium. Tungsten. 
. @-01 2:7 - 10-5 


Carbon. Silicon. 
“ 2-75 


0-10 

But this has been modified in various directions; and, 
while no particular composition is unanimously approved, 
the most successful steels contain only from 0°60 to 0°80 
per cent. carbon. In some cases the presence of from 
1 and 1} per cent. of silicon is believed to be an improve- 
ment; and very generally a higher percentage of 
chromium and tungsten than is com in the above 
analysis is approved of. Some brands of steel contain 
nearly 80 per cent. of chromium and tungsten, and this, 
it is believed, apart from all questions of economy, is 
the limit to the advantageous use of these special 
elements. 

Molybdenum.—The influence of molybdenum on steel 
bears a general resemblance to that of tungsten. Steel 
containing the former metal is somewhat easier to work 
in the heated state, and exhibits less tendency to develop 
surface cracks. The use of molybdenum is of com- 
paratively recent date. Its oxide is not easily reducible, 
and the finely-divided metal very readily recombines 
with oxygen under the influence of heat or moisture. In 
consequence of this, the powders first offered to the 
steel maker were by no means wholly metallic, and 
led to considerable disappointment, which might 
have been averted had there been trustworthy 
methods for the analysis of such material, and 
the correction of the vendor's too sanguine state- 
ment of the powder’s metallic content. The chief 
ore of molybdenum is the sulphide. Its value is deter- 
mined partly by the percentage of molybdenum it 
contains and partly by the percentage of bismuth, which 
is frequently associated with it. The bismuth is sepa- 
rated, for its own sake, before reducing the molybdenum, 
and the sulphur, of course, should be as far as possible 
removed. But in the alloys offered in the first instance 
to enterprising steel makers there might sometimes be 
found as much as three per cent. of sulphur, which— 
analysis being an expensive affair—was not always 
detected, and is no doubt responsible to some extent for 
the adverse opinions of the value of molybdenum held 
by persons who, having been once bitten, are now twice 
sny.} 

Molybdenum has been Icoked upon as a likely metal 
to supplement the supplies of tungsten, which were 
thought to be more limited than has turned out to be 
the case. It could not possibly supplant tungsten unless 
very extensive ore deposits were discovered. At the 








* Wolfram is a tungstate of iron and manganese, from which chiefly 
metallic tungsten is still made. There isa marked prejudice amongst 
Some makers to the use of Scheelite (calcium tungstate). 

| Molybdenum is said by one experimentalist to cause red-shortness. 





present price the metal is comparatively little used except 
experimentally and “ for mixing up the analyst,” which 
latter is an aim of decided commercial but absolutely no 
technical value. 

Titanium.—Titanium exists naturally in steel-making 
materials. In pig iron, in ferro-manganese, in iron ores, 
in bauxite, fireclay, silica, brick, &c.; it is, in fact, very 
widely distributed in the mineral, vegetable, and animal 
kingdom. The most interesting proof of its presence in 
ores, &c., is the occasional formation of beautiful cyano- 
nitride of titanium crystalsinthe hearth of the blast 
furnace. Nearly fifty years ago this deposit suggested to 
Robert Mushet some connection between the presence of 
titanium and the general excellence or “ body” of the 
better brands of iron and steel. The following extracts 
from a letter of his to THz ENGIngER are curious 
reading :— 

“The whole mystery of the Danemora iron and its 
explanation is this: the magnetic iron ore from which 
the Danemora iron is prepared contains a larger 
percentage of titanic acid than any other ores from which 
the inferior brands of Swedish iron are obtained, and: the 
bar iron is therefore more largely alloyed with titanium.” 
ous “Tf any chemist will be at the pains of analysing 
the steel irons used in Sheffield, and seek especially for 
their percentage of titanium, he will find that their 
market value is in exact proportion to the percentage of 
titanium they respectively contain.” . “ First- 
rate steels can only be made from iron containing 
titanium.” . “The fact of this metal existing in 
alloy with Danemora and other Swedish bar irons to the 
extent of one quarter of 1 per cent. to about 1 or 1} per 
cent. is mainly due the rise, progress, and present pro- 
sperity of Sheffield and its manufactures.” . . . “The 
question is simply this: whoever wishes to make the 
best iron must add the largest proportion of titanium ore 
to the burden of his blast furnace.” 

Needless to say, Mr. Mushet’s speculations were ill- 
founded. Titanium does occur in numerous brands of 
pig iron, but never in steel, in more than the merest 
traces, unless it has been purposely added in the form of 
alloy. 

Ferro-titanium can be produced in the electric furnace 
or by the Goldschmit thermite precess. In this form it 
is added to cast iron, a few tenths per cent. being said to 
improve the tensile strength from 20 to 30 per cent., and 
greatly to enhance its chilling qualities. It is said to 
increase the ductility of steel, but it is not much used. 
It occurs now and again in high-speed steels which are 
otherwise of excellent composition. The name “titanic” 
is branded on steel which contains no titanium. Both 
molybdenum and titanium have been suggested, instead 
of manganese, for use in the open-hearth and converter 
furnaces to eliminate oxygen and nitrogen from the 
molten metal. 

Vanadium.—V anadium is another metal which occurs 
naturally in small amounts in cast iron. The improve- 
meut effected by its purposed addition was observed by 
Sainte-Claire Deville in 1861. It is almost invariably 
found in basic slags; those produced at Creusot some 
twenty years ago from the oolitic ores of Mazeney con- 
tained nearly 2 per cent. of vanadic oxide, and were the 
source of a yearly supply of about 130,000 lb. of vanadium 
which, in the form of ammonium meta-vandate, was used 
chiefly for the production of aniline blacks. 

The ore from which ferro-vanadium alloys are prepared 
is an impure lead vanadate. Such alloys are now pre- 
pared in a tolerably pure state, but the samples used in 
many of the earlier experiments were really unfit for 
steel making on account of the large amounts of 
aluminium, or phosphorus, or other impurity they con- 
tained. Results of exhaustive tests with irreproachable 
alloys have not yet been published. That the addition 
of the metal improves the tensile strength, and, after 
annealing, the elongation of mild steels is pretty certain ; 
it-is said also to preserve the cutting edge of such tools 
as are subject to severe shock. Its general use is delayed 
by economic considerations, and partly also by the 
decided improvements in mild steels which are now being 
effected by heat treatment alone—e.g., the transforma- 
tion of the iron carbides into the so-called sorbitic state. 

Experiments have been made within recent years with 
boron, sodium, cobalt, palladium, &c., but no well- 
established conclusions have been reached, and steels 
containing these elements are little more than metal- 
lurgical curiosities. A more promising career is predicted 
for uranium. 

Uranium.—Metallurgists have been talking of this 
element for years, and prophesying an extended use for 
it if at any time sufficiently large ore deposits should be 
discovered. Such deposits are now known to exist in 
Cornwall; and more recently the ore has been found in 
America in commercial quantities. But still uranium 
steel tarries, although we are informed that ores are being 
exported from both the above-named places to Ger- 
many for steel-making purposes. Ferro-uranium alloys 
are not on sale either in this country or abroad, and who- 
ever proposes to realise the hopes. generally entertained 
of the metal must start ab initio with the ore. The most 
abundant ore is pitchblende; the impurities associated 
with it are lead, copper, arsenic, sulphur, phosphorus, 
silica, and half-a-score other elements of minor im- 
portance. 

The preparation of an oxide free from objectionable 
impurities, from such ores as are available, is no simple 
matter; and given the oxide, the preparation of the metal 
itself, or a ferro-alloy, is commercially possible only by 
means of the electric furnace. Uranium metal, or st 
least “cast” uranium, is very brittle, and has a dull- 
grey fracture; it readily emits incandescent sparks when 
struck with a hard body, or even when gently crushed in 
a mortar. It oxidises very readily under the influence of 
heat and moisture. This accounts, to some extent, for 
the difficulty generally experienced in preparing an alloy 
by the alumino-thermic process, and suggests also that 
its addition in the metallic state to the charge is no 
guarantee of its presence in the ingot. 


The work to be done before a trustworthy conclusion 
respecting the influence of uranium on steel can be 
reached is of a difficult and prolonged character. The 
preparation of an oxide suitable for reduction to metal, 
the reduction itself, and the economical use of the final 
product, offer innumerable difficulties that there is little in 
the way of precedent to elucidate. 

The general question of whether it is worth the 
manufacturer’s while to go whole-heartedly into the 
business of pressing the rarer metals of a promising kind 
into his service is demanding attention. Recent 
developments in the metallurgy of steel show that 
possibilities lie that way. One difficulty is the securing 
of men to whom the many-sided responsibilities of such 
a post could be entrusted. The men required need not 
have encyclopedic knowledge, but must know where it is 
and how to quickly assimilate the helpful portion of it. 
They need not claim first-hand acquaintance with the 
multifarious operations of a modern steelworks, but must 
know how to utilise them to their purpose with as little 
disturbance as possible. Men more or less approxi- 
mating such are utilised for other purposes in both 
Germany and America, and are found to be worth their 
salt. The tendency in England is to throw such work on 
to the shoulders of a man who already earns all he gets 
in some other capacity. The problem, however, cannot 
be begged in that manner. 








THE INSPECTION OF MATERIALS, 
By A MANUFACTURER. 
No. IIL.* 

Ar the present time, as every one knows, a deal of 
attention is being given to the locomotive trade by those 
high in authority, and much is hoped for as the outcome 
of the agitation. or the first time the official mind 
seems to be doing its best to understand the ethics of 
the industry, and certainly, if ink counts at all, a great 
deal is being done. Proposals as to definite standards 
are being seriously discussed, and the Indian authorities 
ia particular are to be congratulated on their conversion 
from red tape and sealing-wax. It is indeed a most 
hopeful sign, and though officialdom, with its usual 
infallibility, has seen fit to pass some severe strictures 
on makers’ methods, yet these hard words will easily 
be forgiven if they lead to a diminution of present 
injustice. Almost any change in conditions would be 
warmly received, for it is impossible to conceive any 
methods of contract-letting more unjust to home makers 
than those now in use. A standard specification and a 
standard engine required would be an incalculable boon 
to our works, and given these, not only India, but all our 
other Colonies and dependencies would find that in 
England they would get as good work and as quick 
deliveries as could anywhere be obtained. 

But even with this the manufacturer’s cup of bliss 
would not be full. The hardest thing of all has been-to 
work to an official specification and drawings and put up 
with official inspection, and then for our trade rivals 
to come along with an article conforming in no respects 
with what would be accepted from the home maker, either 
in design, quality, or finish, and to see those rivals run 
away with orders because they can give deliveries in a 
shorter time. The home maker has here a very real 
grievance, and one that even in this new movement is 
liable to be lost sight of. It is unhesitatingly asserted 
that the British manufacturer will cheerfully enter the 
lists against makers of any other nationality, pro- 
vided that exactly the same article in every detail is 
fairly exacted from each. In the past this has not been 
the case. Whilst home makers have been ruthlessly 
compelled to work to the most severe of spevifications 
and submit to the most minute inspection of ‘their 
goods, the foreigner has been allowed to alter designs, 
alter specifications, and dispense with official inspection 
during the making of the goods at practically his own 
sweet will. What else could then be expected except 
that he could charge less and give quicker deliveries ? 
But compel him to observe every little item as rigidly, 
and saddle him with an inspection as careful, and he can 
neither turn out the goods at the same cost nor give as 
good deliveries as his Enghsh compeer. In all the 
reports issued by the Secretary of State for India, and 
also by the Egyptian authorities, it 1s not pretended 
that the foreign work was as good as the English ; and 
in that case the most elementary knowleoge of fair 
dealing would have impelled the authorities to reject the 
work. There is not even the plea available that the 
English firms pleased themselves as to the work they put 
in; certainly the foreigners did. But the English firms 
were held tight to the reins by inspectors who insisted 
on that work being done. They had no option but to do 
as they were told. By what peculiar process of reasoning, 
then, were aliens given more latitude than our own 
people? The plea is put forth that they putin the best 
they had to give, and that on the whole it was very fair 
work. If “ very fair work” was good enough to accept 
in the one instance, surely it was good enough in the 
other; and all the competitors should have had an equal 
chance. But if, because through their greater experience 
and more thoroughness it was known that better than 
“ very fair work” could be had from Englishmen, and it 
was consequently exacted, so ought the same standard to 
have been exacted everywhere. Competition is only 
competition when all conditions are equal. 

It is much to be feared, though, that of this sight will 
continue to be lost, and that when we have our standards 
the foreigner will still come in on his own designs and 
materials because his price is a little lower or deliveries 
quicker. We shall certainly not be handicapped to 
anything like the extent that we have been, and possibly 
the danger is more to be feared than faced; but it still 
remains obvious that by specialising under local con- 
ditions work can be made cheaper than it can be made 








* No. IL. appeared September llth, 19€3, 
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under a general set of conditions, some of which will be 
of value in one place and some in another. All that is 
wanted, then, is that the buying authority, if it decides 
to issue specifications and drawings or details of its 
requirements, shall in every case, absolutely and im- 
partially, insist on them being carried out in their 
entirety by all comers. Then, and then only, can the 
capacities and capabilities of the different competing 
parties be in any way accurately arrived at, and correct 
comparisons made. 

The locomotive makers are, in one sense, a little better 
off than are the bridge builders, for the latter are still 
wanting recognition of any sort from the authorities that 
all things are not as well as they might be. In no other 
trade, perhaps, is this unfairness on the part of the 
authorities felt so keenly, or its results so clearly shown. 
The capture of important contracts by other countries 
under conditions that would not be tolerated at home, to 
the exclusion of home firms who would be only too happy 
to be allowed to do their work under those conditions, is 
difficult to submit to, and manufacturers must be for- 
given some little irritation thereat. This incident was, 
however, born of the fact that no real standard home 
specification existed. Certainly, a standard specification 
was taken as the basis for the English prices, but it was 
only one of many similar, and no general specification 
existed on which the English firms could have offered an 
alternative price. The Americans did not trouble them- 
selves about the official conditions, but tendered on their 
own and were awarded the contract. It may be asked, 
Why did not home firms doso? Itis more than probable 
that if the contract had been offered to the British 
makers at the price of and to the specification of the 
American company, that they would not have been able 
to undertake it except at a loss. This may sound a trifle 
paradoxical, but the explanation is that with the one 
people it was their standard working conditions, whilst 
with the other it would have only been one amongst 
thousands of specifications, and so of no more value to 
them than the official one. 

In what way would it be possible for us to possess 
this great boon? It might be suggested that a combina- 
tion of the principal firms would be strong enough to 
enforce it, or that a Royal Commission should take the 
matter in hand, or that the Board of Trade should re- 
model and re-embody suitable matter in their regula- 
tions. Many such proposals might be put forward—the 
only question is, Would any one, or all of them, suffice to 
the end in view ? 

A combination or mutually agreed basis of working 
conditions might possibly be arrived at amongst a few of 
our leading firms, but it is to be doubted whether, unless 
some measure of business amalgamation accompanied it, 
it would be anything more than a dead letter. The civil 
engineer regards it, and not unnaturally perhaps, as his 
peculiar prerogative to say what he shall have, and 
unless all avenues were closed against him in this 
country he would very soon be independent of the com- 
bination. In order to enforce, with any likelihood of the 
enforcement being of practical value, any such regula- 
tions, the whole of the firms in the country would have 
to subscribe. This being altogether much too tall an 
order, it is not likely that any good would come of such 
a scheme. For largely the same reasons, a Royal Com- 
mission or inquiry would be likely to fail—there would 
be no authority to compel the observance of its recom- 
mendations. Good might be done, inasmuch as every- 
one’s attention would be directly called to the urgency 
of the matter, but beyond ventilating the subject it is 
difficult to see what else could be effected. The Board of 
Trade also has no jurisdiction over independent workers, 
and though a most elaborate schedule might be drawn, 
yet it would still be only so much waste paper, except 
in so far as its authority extends. The need for reform 
is too urgent to countenance half-measures, and if 
anything is to be done it must be done thoroughly and well. 

Looking at the subject from an inside standpoint, it 
appears that the only real way of dcing useful work would 
be for the civil engineers of the country in conclave to 
arbitrate upon it. Since our work passes through their 
offices, and they are here to stay, it seems the only way 
to arrive ata settlement. Supposing that the Councils 
of the Institutes of Engineers took the matter in hand, 
collected all available evidence, and drafted a model 
specification and conditions of work, it seems reasonable 
to think that the members of the Institution would work 
to that which they had been instrumental in establishing. 
The whole subject would receive such thorough ventila- 
tion, and from their facilities the Societies could command 
so much information, could institute and carry on so 
much real investigation into ill-understood phrases, that 
in place of much at present misdirected zeal on the part 
of their members, would reign certain knowledge 
easily accessible. Besides, the mere prestige of the 
societies, if they lent themselves to an exposition of 
the problem, would suffice in untold instances to secure 
the adoption of their measures, and in place of the 
present no-two-alike specifications that exist, it would 
only be necessary for the designer to say after enumera- 
ting special points peculiar to the work in hand, “to the 
Society’s Specification and Conditions.” Manufacturers 
would gladly welcome such a solution. It seems that 
action in this way is the legitimate extension of the 
labour of the Standardisation Committee. It will leave 
most important work undone if it confines its attention 
to settling sections. 

What is really wanted is that a set of conditions shall 
be arrived at that are essential to securing sound work in 
all structures. The present state of our knowledge with 
regard to mild steel is admittedly very immature, but as 
this material is used for perhaps 99 per cent. of structural 
requirements, and we do possess some little knowledge 
of its peculiarities, there is no apparent reason why the 
present best practice should not be authoritatively summed 
up. As things are now, we depend for our knowledge 
upon the various isolated communications made by 
different scientists and investigators, and accordingly 





whether an engineer gets hold of one set or other of the 
papers, so will his ideas be formed, and so will he repro- 
duce them when the time comes for him to issue a 
specification. Valuable as is every genuine attempt to 
increase our knowledge, yet, if read by itself, such might 
conceivably cause many erroneous notions. The whole 
want crystallising and focusing by some practical autho- 
rity. For instance, many learned treatises exist, by 
different investigators, on the chemical properties of mild 
steel—yet no two authorities agree on the best possible 
analysis. In fact, it appears to practical men that we 
are as far off such a solution as ever—-our knowledge is 
too limited. But there is no reason why, from the con- 
flicting statements before us, some sort of present best 
“average” —if it may be so termed—should not be 
deduced. This would not pretend to be a standard for 
all time, but it might certainly be accepted until experi- 
ments had thoroughly proved a better combination, and 
the societies could well undertake the conduct of further 
research in this direction. This would not in any way 
stifle private enterprise, nor would our steel works’ 
chemists have any the less to do on this account. It is 
easy to forecast an arrangement whereby the principal 
chemists of British works would contribute, say, a yearly 
summary of results noted and tests taken. Mild steel is 
not exactly like armour plate, and there is nothing secret 
in its manufacture, therefore there does not appear any real 
objection to such a suggestion. At all events, it is quite 
possible, if it be insisted that steel must be bought by 
analysis, to frame a table giving limiting ranges of 
variation, so that buyer and seller will always have a 
standard to appeal to. 

The principal thing to be borne in mind in framing 
these conditions would be that they were called into 
being by the importance of putting the trade on a 
sounder commercial footing, and nothing but considera- 
tions of the most practical utility should be allowed to 
enter into their composition. There would be no room 
for mere theoretical reasonings or arguments. The 
specification should consist solely of proved matter, and 
not lend itself in any way to debatable issues. Its sole 
aim should be the production of a trustworthy commercial 
metal, and the conversion of that metal into a sound 
marketable structure. We must first of all compete with 
our neighbours, and to do this we must consider what 
will make the cheapest and at the same time the best- 
cheapest metal. It will not do to arrive at an ideal 
analysis—could such be found—if such analysis is so 
costly to produce that it crippled the industry. There 
is nothing to be gained, but everything to be lost, that 
way. It is essential that the cheapest means of pro- 
ducing a good thing be arrived at, and to obtain this 
questions of quantities must be worked in with available 
ores, and general averages struck. The whole trend of 
research must, of course, be in ever seeking the best. 
But it is of no use disguising the fact that to most of us 


But since formule were made as short cuts to desired 
goals, there is no great sin in this—it is only making the 
best use of them. By this it is not suggested that ques. 
tions of formule should be threshed out by the Council 
—though much good might thereby be done—but it is as 
a formula that this specification would find its greatest 
use. Busy men would welcome it as a lightening of 
their work, whilst being also a surety of. good résults, 
There will always be plenty of text-books for those who 
will take the trouble to read them, and reasons for the 
embodiment of every condition could readily be found 
by those who will search. 

Considerations of finish would hardly find a place in 
this specification unless merely as recommendations in 
securing certain classes of work. Everybody desires to 
have sound work, but most people like to obtain this at 
the lowest cost; consequently finish, applying solely to 
the appearance of the work, and not affecting in any way its 
real strength, is fair field for the ideas of the designer, 
ie as is the question of degree of ornamentation allow. 
able. 

Given an authorised standard specification, such as 
here outlined, the structural trade would at once begin 
to feel its feet, and we should be very much more on a 
par with our foreign rivals. There need be small wonder 
that our makers cannot give deliveries equalling those to 
be obtained abroad, when it is remembered that it igs 
impossible to carry a stock of material in England, 
Since no two engineers specify the same tests and con- 
ditions, to carry a stock would be worse than useless—to 
whose tests should it be made? A most valuable stock 
in one man’s eyes would be worth nothing to another 
man. All this worry would vanish, and it would be pos. 
sible for makers to roll material to stock sizes, 
certain that its value would remain unimpaired. Work 
that now takes weeks to get could then be obtained in 
days, and a vast amount of money would be saved 
to trade in this way. The maker’s name rolled on, 
and issue of test certificates for every batch of 
material sold from the bills proving standard specifica. 
tion tests, together with a few random cuttings taken from 
the bulk to be used for any job, would give suflicient 
guarantee to the purchaser that quality was all right; 
whilst if the random tests failed to reach the desired 
mark, the maker would always have his remedy against 
the mills, since there being only one specification for all 
parties, no quarrels could arise on this score. The testing 
clauses would lose nearly all their terrors, and a uniform 
product would be the certain result, enabling designers to 
take the fullest advantage of theoretical demands, con- 
fident of the material they were handling. 

It is confidently predicted that should the day ever 
come when a standard authorised specification is ready to 
| hand, English makers will prove that they are still 
| second to none, and that they are still quite capable of 
| worthily upholding the great traditions of our trade. 








in this world the best is seldom available, and it daily | 


becomes less so in trade. In order to make “ the best” 
of commercial value, it must rise superior to what is the 
general run in point of value. It must offer some 
obvious advantages. There is no merit in producing a 
steel giving 24 per cent. more strength if its cost is 
augmented 10 per cent. over the average—in other 
words, it is no use saving weight if the result is an in- 
creased cost. Until some radical departure is made in 
the methods of steel production it seems unlikely that 
any great strides will be made towards a better material 
than that now commercially offered. The aim therefore 
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should be to give us the best material that will make 
up the cheapest structure. 

Questions of allowable unit stresses, nature, and direc- 
tions of desirable tests, loads, and wind pressures, and the 
more practical considerations of the nature of riveting, 
joints, sections, painting, &c., would also form fair field 
for enlightenment. At present each designer is a law 
unto himself in these matters, and there are few but 
would be genuinely glad for responsible direction in these 
matters. Text-books—no matter whom their authors, 
or how thoroughly they may enter into their subjects— 
cannot carry the weight this specification would have. 
Busy men will not often bother their heads with investi- 
gations and mathematical problems. They call for'a 
comprehensive digest of these, and want to see results 
that can be relied upon. It is safe to say that nine men 
out of every ten who use a formula use it absolutely 
empirically, and have not the least idea of its derivation. 
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Ir our description of the engine shops of the Stephenson 
works has been followed it will have been observed 
| that as we have travelled northward through the 
| five bays we have come by degrees not only from the 


Room 

1. Power House, 
one 5 ton crane 

2. Boiler House 

3. Receiving Store 

4.Too!l Store. 

5. Brass Shop 

6./ron Store 

7. Turnings Sheds 


foundry 
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lighter articles and machines, but from the unfinished 
material to the complete locomotive. On the opposite 
side of the transverse wall the same general idea has 
been followed. The pilates, bars, angles, &c., enter No. 1 
bay of the boiler shop, where the flanging press, with its 
gas-fired furnaces, are found, and as they work north- 
ward they get nearer and nearer to being a boiler, till at 
length they are in that form complete and ready for 
testing right up in the north-west corner of No. 5 bay. 
Just bere there is a door communicating with the erect- 
ing shop, so that the boiler as soon as it has passed the 
tests is run straight in next door ready for its engine. 
All the particulars about the cranes and the size of 
the shops will be found on the plan, and we shall devote 
our attention to a few special tools which are here to be 
seen in use, with a few noteson methods. We may men- 
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that all the various sizes of cranes and motors are 
duplicates of each other, and spare armatures for each 
sive of motor are kept in stock in case of failure. 

Some pictures taken in the boiler shop are reproduced 
on page 284. In Fig. 22 the flanging press is seen occupy- 
he central position, whilst to the left side are two 
rolls, one for producing the cylindrical part of the domes 
and the other for flattening plates. All the boiler and 
similar plates used in the works go through this machine. 
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drilled. A suitable drilling head is mounted on the 
column, and carries on an extension a spindle for counter- 
sinking the holes on the inside. The drill spindle has a 
self-acting feed, but the countersink par x is fed by 
hand. When at work the spindles operate upon opposite 
sides of the flange, and at a distance of lin. from 
the inside surface of the plate to the centre of the rivet 
hole. The arm carrying the countersinking arrangement 
can be disconnected from the saddle on the column. 
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“Tae Exauomn” 
Fig. 11—-SECTION 


These two machines are driven by an electric motor which 


inseparable from a boiler shop. The engine and tender 


side frames are levelled after being heated in the gas | 


furnace by being passed between machined blocks in the 
hydraulic press. 


the surface of the plates is not destroyed. In the illus- 


Shop Column 


“Twas Exoumen™ 


tration of No. 3 bay, Fig. 23, a machine for drilling the 
flanges of fire-box ends, &c., is shown, and in Fig. 15 the 
same machine is shown enlarged. It has a vertical 


See end view for correct position 
of cone and gearing. = 


“Tes Buco” 


By this means they are made very | 


accurate, so that no planing or grinding is required, and | and 25, page 284. The first isa radial drill fixed to one of 
It was made by the Miley Machine | is shown in Fig. 25, and is illustrated by a drawing, Fig. 12, 


Swanx 


OF THREE BAYS 


The machine is provided with a revolving table. It was 


is hung up overhead out of the way of the dust and dirt | made by Campbells and Hunter, Limited, of Leeds. The 


machine can also be used for milling the edges of the 
plates, by substituting a cutter for the drill and a fixed 
centre for the countersink. 

Two other interesting boiler drillsare shown by Figs. 24 


the shop columns. 


Floor line 


Fig. 12-BOILER SHELL DRILLING MACHINE 


Tool Company, of Keighley like many other machines in | also. 
these shops; this drill is used for doing the holes all round gantry fixed between the shop columns. 
The boiler is mounted on trunnions, as_ barrel is mounted on rollers, and is revolved as required 


the fire-box. 





Fig: 183—SPECIAL LATHE FOR HIGH-SPEED STEEL 
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which work the rack on the spindle. 
the machine proper is given in Fig. 20. Thetwo worms 
and bevel wheels seen at the bottom are for raising or lower- 


ing the arm by power. The worms gear with a wheel. 
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A better view of 
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Fig. '4—SHOP DOOR LATCH 
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not shown, on a vertical screw. Another machine, also 
made by Miley’s, which has sort of cousinship with this 


ps 
E 
3 
9 
S 
> 
“ 
4 





cage 








Shop Column 






























Here there are found four drilling heads on one 


The boiler 























column mounted on a saddle, which can be moved along ; shown, and is rotated under the drill as required. The by a worm and wheel fastened to one end of the barrel 
a bed. The column can be rotated by the worm wheel | feed is effected by a long lever, which will be seen in A long tail on the bracket which carries the worm is 
and ratchet handle shown when curved work is being | front, and which is fitted with a pawl engaging the wheels held firmly near the ground. The drills do both th 
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transverse and longitudinal seams. The cross slide is 
20ft. long by 18in. deep over the face. Each saddle has 
a 2}in. balanced spindle, with rack feed and quick return, 
allowing a vertical travel of 12in. by hand or power. Each 
spindle can be started, stopped, and fed independently. 
We may mention one other drilling appliance, and we 
shall then have shown that these works are exceptionally 
well supplied with machines for drilled boiler work. 
Another device for drilling was invented by Mr. Crow, 


two compound high-speed engines and dynamos by 


Ernest Scott and Mountain, the output of each dynamo | feature of some interest of a mino 


being :—Watits, 150,000 ; ampéres, 625; volts, 240. Here 
also are the pumps, one for the hydraulic supply by 
Tannett Walker and Co., of Leeds; and the other by 
the air supply ~ 3 Taite, Howard and Co. The engines 
are supplied with steam by two Lancashire boilers built 
by Tinker, Shenton and Co., Manchester, each 8ft. 
diameter by 30ft. long; working pressure, 1801b. per 


| 

| railways, the position of which is shown in the plan, A 

r kind is the latch 

| for the doors. As a general rule the wicket latches on 

| shop doors are anything but satisfactory, and the 

| particular kind used at Darlington has struck us as bein 

| 80 simple, cheap, and effective, that we give some sketches 

| of it, Fig. 14, with which we have been kindly supplied 

| The Z-shaped piece of round iron A, pivoted at B is the 
handle. Oa it rests the rod C, running in suitable guides, 











Fig. 15 FLANGE DRILLING MACHINE 


the late manager of the Forth street Works, in 1869. It 
has a table to which foundation rings are bolted for 
drilling, and it is provided with worm gears and swivels 
that permit the ring to be brought into any required 
position under the drill. In view of all this boiler drilling 
machinery, it is hardly necessary to explain that no 
boiler work is punched at Robert Stevenson and Co.’s 
works. For finishing the seatings on the front of boilers 
a useful apparatus is employed. It consists of a spider, 
which is fixed firmly in the furnace opening, to which an 
arm is jointed in such a manner that it can swing across 
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Fig. 17—THE €MITH SHOP 


the boiler front. On the arm a suitable rotary cutting | 
device is mounted. This device is moved from one 
seating to another without interfering with the spider, 
-_ hence all the faces are machined parallel to each 
cther. 








Fig. 19—REVERSING CLUTCH FOR DRILL 


At the testing end of bay No. 5 an hydraulic 
testing gear of a very simple nature -is found. A 
suitable reducing valve is fixed on the wall and connected 
with the hydraulic supply for the riveting and flanging 
machines. The cock can be easily manipulated by 
watching the gauge on the boiler till just the right test 
pressure is attained. 

We have now completed the circuit of the main build- 
ing. Outside it there are several others of more or less 





consequence. 
Immediately adjoining it are the power-house, with its 














square inch. A view of the power-house is given in 
Fig. 18. 

Before leaving the big building we may direct attention 
to the section of three bays which is given on page 275. 
From this most of the particulars will be easily learned. 
The construction of the roof principals is worth notice, as 
they were designed for economy in cost and lightness. 
The rafters consist of pitch pine timbers 12in. by Tin. in 
the big roof, and 12in. by 5in. in the smaller ones. At each 
end they have cast jron shoes and a single casting at the 
peak, holding the two opposite rafters together. The ties 


are of round steel. The central triangle is of single rods, 
whilst the two ties at each side have each tworods. The 
compression member is made of I-section steel bent into 
a V and finished with a casting which receives the ties. 
A large part of the roof is glazed. No putty is used ; the 
method of fixing the glass is shown by an enlarged 
section. These shops are heated throughout on the 
high-pressure system, and are lighted artificially by arc 
lamps and small incandescent lamps where required. 
The whole of the machine shop and power-house is paved 
with 4in. creosoted wood blocks on concrete, thus form- 
ing a substantial and warm floor. 

The smithy and forge are situated some distance from 
the main shops. A view of the former is given above. 
The hearths are all by Samuelson’s, of Banbury, and down 
draught being used no separate chimneys are necessary. 
Both shops are well provided with hammers and lifting 
tackle of various sizes. Gas for the forge furnaces is 
supplied by two Duff gas producers, and the hammers 
take steam from an independent boiler. 

An old water tower with a tank containing 60,000 


gallons on top has been converted into a brass foundry | 


and coppersmiths’ shop pending the time when exten- 
sions take place. There is no iron foundry at present, all 
the more important castings still coming from Newcastle, 
but a site has been allotted to it. Patternmaking also | 
has no proper home as yet, but is conducted in the 
joiners’ shop and packing shed—a building, considering | 
the magnitude of the export. trade done by the company, | 
of no little importance. Next door to it is the paint shop, | 
with accommodation for nine locomotives. - It is 90ft. | 
long, and is covered by a roof of 45 span of the saw-tooth | 
pattern. It is, of course, fitted with proper heating | 
apparatus. 

Besides the service of ordinary gauge lines 
the yard, the shops are well provided with 


all through | 


light gauge | 


Fig. 16—TIRE DRILLING MACHINE 


D is a pivoted block, which rests on the upper end of (, 
By raising the handle A the block D is lifted by the rod 
C, and the door is free to open. This is a very simple 
latch, and the only improvement that suggest itself is 
that A’ should also be turned downwards, so that merely 
by pressing on it the latch would be lifted and the door 
opened. This is perhaps a refinement, for no difficulty 
is experienced in actual use. 

A few interesting tools which are in use in the 
engine shops are illustrated herewith, as we had not 
space for them in our last issue. One of them is a 


Fig. 18—-THE POWER HOUSE 


special lathe, Fig. 13, for high-speed steel made by Miley's 
Machine ‘Tool Company, Limited. It has 10}in. 
centres and a bed 10ft. 6in. long. There are three 
changes of feed positively driven, ;;, 3, 3. The loose 


head is held down by two bolts coming to the top of the 











Fig. 20—PILLAR DRILL 


barrel at the front end, and one bolt atthe back. The 
headstock gearing is of the enclosed type. The drawing 
of this lathe shows the proportion of its parts. ; 
The other machine is a combined sensitive and radial 
drill, made by James Archdale and Co., of Birmingham. 
An illustration which shows the gearing very clearly is 
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iven in Fig. 21. It is a very handy little machine. For 
sensitive drilling the hand lever on the head is used for 
the feed. There is a reversing friction clutch on an 
extension of the base, worked by the foot. Fig. 19 shows 
a section of it. The spindle, of course, runs in a sleeve ; 
it has a ball thrust. A very good point about this 
machine, which the engraving cannot show, is the use 
of a tension bolt, extending right through the circular 
eolunn and connecting the top of the rectangular column 
with the base. The additional stiffness given by a brace 
of this sort is obvious. The machine will drill up to 
}}in. diameter with a power feed. 

We illustrate, also, Fig. 16, a machine also by Miley’s, 
which is at work in the wheel shop drilling the holes for 
tyre pins. It is a double machine, working both right 
and left hand, and it both drills and taps, crossed belts being 
provided for that purpose. For tapping spur gear at the 
end of the spindle is brought into play, thus giving the 
necessary power and decreased speed. 

We are obliged by lack of space to hold over till a 
future issue the illustration of the large locomotive for 
the Bengal Nagpur Railway. 

Before ending this description, two words must be said 
about the hours, because here the one-break system is in 
successful use. Work commences every day at 7, 
and continues till 12, when there is a break of one 





THE IRON AND STEEL INSTITUTE. 
No. III.* 

Many of the works in Barrow-in-Furness and the 
vicinity were thrown open to the members of the Iron 
and Steel Institute, and full advantage was taken of the 
opportunity, even by the ladies, either to improve or to 
while away their time in a town which offered so few 
other attractions. On Tuesday, September Ist, the first 
excursion was made to the works of the Barrow Hema- 
tite Steel Company, Limited, where the members were 
received by Mr. J. M. White, the general manager, who 
had described the Bessemer shop and plant in a paper 
read before the Institute at the May meetings in 1901. 
At present the company owns twelve blast furnaces, of 
which ten are 60ft. high and two 70ft. high, with boshes 
varying from 18ft. to 20ft. Blast is supplied from Cowper, 
Whitwell, and other stoves at a temperature of about 
1270 deg. Fah., and a pressure of 5lb. One furnace, how- 


ever, has been remodelled, and can be blown with blast 


up to 201b. pressure per square inch from a new set of 
engines. These engines are of the vertical compound, 
quarter-crank type, with steam cylinders 42in. and 80in. 
in diameter, while the blowing cylinder is 84in. and the 
common stroke is 6Jin. They were built by Messrs. 
Richardsons, Westgarth and 
Co., to work at 50 revolu- 
tions, but can run at as high 











a speed as 80 revolutions. 
The total weight is 400 tons, 
and the indicated horse 
power 3000. The cranks of 
the air and steam cylinders 
are placed at such an angle 
that steam is not admitted 
until the pressure rises in 
the air cylinder, thus avoid- 
ing shock. The high and 
low-pressure sides are quite 
separate, being only con- 
nected through the super- 
heater, so that either side 
may be run independently 
with or without condensa- 
tion. Steam distribution is 
controlled by Corliss valves 
and a governor adjustable 
for any desired speed. The 
air cylinder is furnished with 
sliding valves of the South- 
wark Foundry and Machine 
Company, of Philadelphia, 
which enable clearance to 
be reduced to 14 per cent. 
An illustrated description of 
the engines appeared in our 
issue of July 24th last. 
Eight Babcock and Wilcox 
water-tube boilers supply 
steam at 125 lb. pressure. 
The order for these engines 
was given in October, 1902, 
and the» whole plant was 
erected and running within 
ten months from that date. 
Most of the metal from 
the blast furnaces is con- 
verted direct into steel, being 








Fig. ZI—RADIAL SENSITIVE DRILL 


hour. Work is resumed at one o’clock, and at 5.30 the 
day is finished. On Saturday the shops close at 12. 
This arrangement gives 524 hours a week, instead of the 
more usual 54, but the output is believed to suffer not at 
all. This is partly accounted for by a bonus on punc- 
tuality, every man who makes full time being credited 
with 53 in place of 524 hours. Time is kept by Dey 
time recorders, one of which is fixed in each shop. The 
men are allowed three minutes after the whistle blows 
to commence work. If this time is exceeded even once, 
the half-hour bonus is, of course, forfeited for that week. 
We are glad to be able to record this case of an applica- 
tion of the one-break day, because the reasons that are 
advanced against it are weakened by every successful 
case that can be brought forward. 

We must now conclude these few notes about a works 
which cannot fail to maintain the reputation of British 
engineers in general for locomotive construction, and of 
the firm that carries on the illustrious name of Stephen- 
son in particular. . We should like before laying down the 
pen to express our thanks to the company, and to the 
general manager, Mr. Walter Norman, in particular, for 
the courtesy and kindness which they showed to our 
representative, and for the trouble they have taken in 
preparing photographs and plans for our use. The works, 
it may here be mentioned, are designed for an annual 
output of seventy-two main line engines and tenders and 
twenty-eight duplicate boilers. 

Mr. Norman has been solely responsible for the design 
and carrying out of every detail of the works as they now 
exist, and is singularly fortunate in having been in a posi- 
tion to put into practice his idea of how a modern locomo- 
tive works should be laid out. 








University CoLtEGE, BRIsTOL.—We have received a copy of the 
calendar of the above college for the session 1903 and 1904, which 
commences next. month, The engineering section is under the | 
yo amiga of Prof. R. M. Ferrier, M.Sc., M. Inst. C.E. The 
;_1e@ years’ course of lectures appear to be well thought out, and 
in the engineering laboratory is provided an excellent collection of 
appliances by which it is intended to give the student that training 
in methods of scientific observation and accurate experimental work 
which cannot usually be acquired in the ordinary routine of 
engineering workshops and offices, 


first passed through a 250- 
ton metal mixer, but ample 
pig bed accommodation and 
a couple of .pig breakers 
are provided. The Bessemer shop was entirely 
remodelled in 1896, and now consists of four 18-ton 
converters placed in a row. From the town, at 
night time, the reflection in the sky gives a marvellously 
beautiful effect. Theconverters are placed above ground 
level, and are charged by 18-ton ladles running from the 
mixer on an elevated platform. A casting pit is not used, 
the metal being teemed into ladles, which are transferred 
by cranes to the casting point, where the ingot moulds 
on trucks are run past it by a hydraulic pusher. About 


a hundred ingot trucks are in use, and the ingots average 


2 tons in weight. The ingots are stripped by lifting off 
the moulds, leaving them on the trucks which carry them 


on to the gas-fired soaking pits, whence they are trans- 


ferred on live rollers to the rail cogging mill—engines 


40in. by 60in., horizontal reversing, geared 2 to 1, train 
36in. The roughing mill in front is in line with the 


cogging, and is driven by a pair of 48in. by 54in. direct- 
acting horizontal-reversing engines, train 28in. The 
finishing mill is driven by similar engines, 50in. by 54in., 


train 26in., capacity about 5000 tons of finished rails per 


week. Rails can be rolled in lengths of 250ft. before 
cutting; and there are special facilities for dealing with 
60ft. rails, which some engineers are now demanding. 
The company is well known for its manufacture of tram- 
rails, which are rolled in the mills above described ; and 
it also has mills for the production of fish-plates, rounds, 
squares, &c. &c. 

The open-hearth department includes four 50-ton, two 
25-ton, and one 8-ton furnaces. Five-ton ingots are 
usually made, and mainly turned into plates in two 
mills, of which the was Blane averages 1200 tons 
weekly. 

The alternative excursions on Tuesday embraced the 
Askham blast furnaces, the Millom blast furnaces, or the 
Hodbarrow mines and sea wall. Only one of these could 
be seen, and most of the members preferred the latter, 
where they were taken over the work, as far as it is com- 
pleted, in contractor's wagons. The outer barrier, which 
is now nearly completed, is 6870ft. in length, and will 
reclaim 170 acres of foreshore. As we have’ recently 
given a full description and illustrations of the work we 
need merely repeat that it ‘consists of two rubble banks, 
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with a clay filling and sheet steel filing. The exterior 
is protected by 25-ton blocks of concrete, laid pell-mell. 

At the Askham Ironworks the visitors were met by 
Mr. Axel Sahlin, who has since resigned his post as 
general manager in favour of Mr. J. G. Mair, owing to 
pressure of hisother work. The new furnace was work- 
ing at the time of the visit, but was shortly afterwards 
blown out on account of the present slackness,of the 
demand for its special low silicon pig. It is 90ft. in 
height, with 19ft. boshes and an 11ft. hearth, and is blown 
through twelve 5in. tuyeres placed 7ft. above the hearth 
level. A fine set of quarter-crank compound steeple 
engines, with 42in. and 80iu. steam cylinders, and 84in. 
air tub, all of 5ft. stroke, supplies blast which is heated in 
two 21ft. by 90ft. Cowper-Kennedy stoves, and two 26ft. by 
70ft. Ford and Moncur stoves. Steam is supplied by 
Babcock and Wilcox boilers of 2500 horse-power, several 
being furnished with Mr. Sahlin’s external combustion 
chamber. The furnace is charged by a Brown automatic 
inclinéd skip hoist, having a capacity of 1500 tons of 
material per day. The pig iron is cast in sand, lifted by 
means of an electric travelling crane, and broken by a 
hydraulic pig-breaker of the Martin and James pattern. 
The furnace is being operated mostly on the lean local 
Furness ores, which may average about 44 per cent. iron, 
with an addition of somewhat richer Spanish ores. The 
ore mixture during the past year has contamed 44} to 47 
per cent. iron. The product has been high-grade 
Bessemer iron, with a fuel consumption averaging ton per 
ton. The output of the furnace during the twelve months 
April 1st, 1902, to April 1st, 1903, amounted to 82,530 
tons. The blast pressure has ranged from 21 |b. to 11 ib. 
per square inch, the quantity of blast being from 38.000 
to 35,000 cubic feet per minute. A very considerable 
quantity of dust, amounting to five or six tons daily, is 
collected in the dust catcher. As it contains on the 
average 37 per cent. of iron, 8 per cent. of silica, much 
coke, and the remainder lime and alumina, it is intended 
to briquette it and return it to the furnace in that form. 
In the meantime it is being stored. 

The following day—Wednesday—was most atrociously 
wet. Still a large number of the members went through 
the shops of the naval construction works of Messrs. 
Vickers, Sons and Maxim, Limited, but they were 
unable to see the shipbuilding yards where the Chilian 
battleship Libertad and H.M.S. Dominion were being 
completed. These were, however, seen on the following 
day from a steamer in the docks, and also several of the 
new submarine boats. The very fine installation of wood- 
working machinery and the splendid equipment of lathes, 
planers, and other heavy machines for metal were rapidly 
inspected, and then the visitors lingered round some 
completed guns, and the new engines of 1200 horse-power 
for H.M.S. Dominion. A pair of Tropenus converters 
were seen at work in the steel foundry, which has been 
designed for considerable extensions. 

Some of the members also went.to the locomotive, 
carriage and wagon works of the Furness Railway Com- 
pany at the south end of the town to see the develop- 
ments since the days of the old locomotive “Copper 
Knob No. 3,” which dates back to 1826, and is now 
enshrined in a glass house outside Barrow station. The 
erecting shop can accommodate eighteen engines, and 
the running shop will hold sixty engines. The company 
has a large number of bogie wagons, some of which are 
40ft. long, with a carrying capacity of from 30 tons to 
40 tons, the tare being as low as 20 per cent. of the 
carrying load. Most of these. wagons are used for carry- 
ing rails from the various steel works on the system. 
There are also bogie ore wagons of 40 tons capacity with 
pressed steel frames. Passenger brake vans have also 
been specially fitted to facilitate the conveyance of 
bicycles. 

In the evening the Reception Committee gave a very 
successful ball at the Town Hall, where, on the preceding 
night, the Mayor of Barrow had held a numerously 
attended reception. 

On Thursday most of the members, with their ladies, 
embarked on the p.s. Lady Evelyn, provided by the 
Furness Railway Company, and passed through the 
Devonshire, Buccleuch and Ramsden Docks, alighting at 
Ramsden Dock Station, whence two trains conveyed 
them to a garden party given by Mr. Victor and Lady 
Evelyn Cavendish at Holker Hall. These docks cover 
about 134 acres of water space, and have two entrances 
with tidal basins, both approached from Walney 
Channel. The Ramsden Dock entrance lock ’is 100ft. 
wide and 700ft. long, with a depth on the sill of 31}ft. at 
spring tides and 24ft. at neap tides. A channel of 27ft. 
minimum depth is dredged through the three docks to 
the 120-ton crane in the Devonshire: Dock. North-east 
of this basin is a spacious graving dock capable of holding 
a vessel of 5500 tons. The pumps for emptying the dock 
are worked by hydraulic power. 

Amongst the other works open to the members were 
those of the Barrow and Calcutta Jute Company, the 
Roanhead mines of Messrs. Kennedy Brothers, Limited, 
the paper pulp works in Barrow, the North Lonsdale 
Ironworks at Ulverston, and the works of the British 
Griffin Chilled Iron and Steel Company, Limited. These 
works cover seven acres, and are connected by sidings 
with the main lines of the Furness Railway. They are 
equipped with all the necessary and most modern plant 
and machinery for the daily output of one hundred 
chilled cast iron wheels and a large number of chilled 
iron rolls and castings. In the process of manufacture 
the wheels move from the cupola room at one end of the 
foundry to the finishing shop at the other, where they 
are examined, paired, and fitted to axles. An electric 
crane runs the whole length of the foundry, commanding 
one side, the other being used for the moulding and 
casting floors, in the centre of each of which is a com- 
pressed-air crane to lift the flasks, ladles of molten metal, 
and new wheels. Chilled wheels are used on nearly all 
the tramways of Great Britain, and the British Griffin 
Company has been very successful in introducing them 
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on Indian and colonial railways, which had formerly 
used nothing but steel-tired wheels. 

Aiter the garden party at Holker Hall, the Furness 
Railway Company received the visitors in the grounds at 
Furness Abbey, which were tastefully illuminated with 
fairy lamps for the evening. Apparently the whole 
population of Barrow lined the railings round the ground 
to participate in the fun. Friday, the concluding day of 
the meeting, was entirely given up to gaiety. One party 
went to Fleetwood and Blackpool by special steamer ; 
the other and larger party elected to take a trip up Lake 
Windermere, with a circular drive round Grassmere. 
Both excursions were thoroughly successful, the rain 
fortunately holding off until the evening, 








THE BRITISH ASSOCIATION AT 
SOUTHPORT. 


Tse presidential address of Mr. Charles Hawksley 
in Section G was delivered before a fairly representative 
gathering of members of the Association at the Thurs- 
day morning session of the section. 

The address dealt seriatim with the following subjects : 
Technical Education, Engineering Standards, the National 
Physical Laboratory, Means of Inter-communication, 
Road Trafic, Motors, Electric Tramways and Light Rail- 
ways, Railways, Canals, Ships, Aéronautics, Wireless 
Telegraphy, Sewage Disposal, Liverpool Docks, [rrigation, 
and Water Supply. 

One half of the address was devoted to the subject of 
“Water Supply,” the branch of engineering with which 
Mr. Hawksley has earned his reputation and fame. The 
following passage from it may be commended to the 
attention of those who look with suspicion on every 
mouthful of food they eat and each drop of water they 
drink :— 

The advances in recent years in chemical science, and the appli- 
cation of the science of bacteriology to the examination of water, 
have led to the condemnation of waters which a few years ago 
would have been deemed to be perfectly suitable for a town supply. 
Whilst fully appreciating the advantages to be derived from the 
most careful examination of water supplied for domestic consump- 
tion, I cannot but think that we are sometimes unnecessarily 
alarmed by the results obtained. Taking a broad view of the 
subject, and looking to the healthy con1itions of towns which have 
for many years been supplied with water from sources now 
regarded with suspicion, I venture to think that the teachings of 
chemistry and bacteriology are as yet but imperfectly understood, 
and that in the future it will be found that some waters now con- 
sidered of doubtful character are perfectly good and wholesome. 
I am well aware that the expression of these views may call forth 
the indignation of some of my friends amongst eminent chemists 
and bacteriologists to whose opinions on such subjects [ feel bound 
to pay deference. A Royal Commission has recently recommended 
that a Government department be established and endowed with 
enormous powers of interference with the action and discretion of 
the bodies entrusted by Parliament with the responsibility of the 
administration of water supplies, and it behoves those bodies to 
give careful consideration to that recommendation, and to take 
such steps as may be necessary to check any attempt to give effect 
to a propuzal which may result incommitting them to the carrying 
out of unr ble uir ts, possibly involving needless 
expenditure, at the bidding of a department from whose dictum 
they may have no appeal. 


The first paper read before Section G was by Mr.C. A. 
Brereton, M.I.CE) and was entitled the “King 
Edward VIL. Bridge over the River Thames between 
Brentford and Kew.” 

The author commenced by giving historical details re- 
lating to the early wooden and stone structures erected 
in 1759 and 1789 respectively, and then passed on to a 
detailed description of the latest bridge, which was 
commenced in 1898 and completed in 1902. An illus- 
trated account of the methods used in constructing the 
new bridge, and details of the completed structure, with 
photographs of the same, have already appeared in these 
columns. A series of excellent lantern slides were 
used to illustrate Mr. Brereton’s paper, and the level 
and other instruments used when his Majesty the King 
opened the new bridge for traffic in May, 1903, were 
exhibited. 

The second and final paper read at the Thursday 
morning session of Section G was by Mr. J. Harrison, of 
London, and dealt with “Illustrations of Graphical 
Analysis.” The author advocated a method of investi- 
gating the motions of machines, based upon the accurate 
plotting of point paths, the operations being all simple 
and direct, even for complicated mechanisms. 

To illustrate his method, the author analysed the 
motions of the valve and block in a Stephenson link-gear, 
and expressed the same in Fourier series, the harmonic 
elements being determined by a novel and simple device. 
Suggestions were made for examining minor alterations 
in the design of this gear, with the object of reduciug the 
block path, and thus obtaining a better motion for the 
valve. The author also gave a diagram for the case, 
which sometimes occurs, of a periodic motion consisting 
of a fundamental simple harmonic vibration with a small 
superposed octave. 

In concluding his paper, the author stated that 
problems of balancing of an intricate character could 
often be solved by his method, little mathematical know- 
ledge being required for its application to such cases. 

The morning session of Section G was opened on 
Friday, September 11th, by a paper by Mr.J.H. Reynolds 
upon the “Equipment of the Manchester Municipal 
Technical Institute.” This paper was invited by the 
Cummittee in order that those members of the Associa- 
tion who had arranged to visit the Institute on Saturday, 
the 12th, should do so with some preliminary knowledge 
of the inception and growth of Manchester’s greatest 
educational municipal enterprise. It was illustrated by a 
series of lantern slides, but, as very full descriptions of 
this fine technical institute and its equipment have 
already appeared in our columns, it is unnecessary to 
repeat the information in this report. A short discussion 
upon technical education, and the lack of preparation 








found in the average English student, followed the reading 
of the paper, and in this Professor Unwin, Professor 
Hudson Beare, Sir J. G. Thornycroft, Colonel Crompton, 
and others joined. 

The second paper read before Section G was tie 
“ Report of the Committee upon the Resistance of Road 
Vehicles to Traction,” and was communicated by the 
secretary of the Committee, Professor Hele Shaw. The 
modification since last year introduced into the dynamo- 
meter used in the Committee's experiments was described, 
this modification being necessary in order to overcome 
the difference in flow due to the shape of the valve which 
transmitted the pressure from the plunger to the record- 
ing gauge. An instructive diagram from the report, 
which speaks for itself, is reproduced below. 
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A paper by Mr. T. Clarkson, upon “ Improvements in 
Locomobile Design,” followed the report of the Com- 
mittee on road traction. 

Mr. Clarkson is a believer in the future of the steam- 
car, and his paper was a plea for greater attention and 
consideration of the advantages of the type of car which 
has won his support. He commenced by discussing the 
choice and use of the heat agent for raising steam in 
such cars, and gave his reasons for prefering petroleum 
to the lighter burning oils. He then passed on to a 
description of his improved form of burner for utilisation 
of petroleum for heating purposes. The respective 
merits of “flash” boilers and of boilers of the type 
usually employed in such cars were then discussed, and 
the author described some novel automatic devices for 
regulating the water-feed to the boiler, and making it 
dependent upon the oil consumption. The paper was 
fully illustrated by wall diagrams, and was listened to 
with great attention. 

In the discussion which followed the reading of Mr. 
Clarkson’s paper, Lieut.-Col. Crompton, Mr. Worby 
Beaumont, and Professor Hudson Beare, referred in 
eulogistic terms to the author’s ingenuity in overcoming 
the difficulties met with in developing the type of car 
described, and to the remarkable success which had 
attended his efforts in this direction. 

The fourth and final paper read at the Friday morning 
session of Section G was by Lieut-Col. Crompton, R.E., 
C.B., upon “ Problems of Modern Street Traffic,” and 
was introductory to a general discussion upon the 
subject. The author suggested that a traffic department 
should be organised in every large town, under the head 
of the police; the duty of this new organisation being 
the control and regulation of the traffic. Certain streets 
should be reserved for fast traffic. This simple reform 
alone would, in the author’s opinion, enormously increase 
the passenger carrying capacity of main London 
thoroughfares. Vehicles delivering or loading goods in 
busy thoroughfares should not be allowed to load or 
unload during the hours of greatest pressure as regards 
other traffic. Bicycles and motor cars used for business 
purposes should have proper and suitable storage places 
provided in the basement of business premises. Empty 
carriages and vans should be relegated to the less direct 
and busy routes for traffic. 

Crossings at busy centres should be provided for by 
road widenings, rather than by Sir John Wolfe Barry’s 
proposed road bridges. Concentric circular roads or 
boulevards should be planned in new road schemes: for 
large towns, so that traffic may pass through the town 
without penetrating to its most congested centre— 
namely, the streets lying around the Exchange, Town Hall, 
and Market-place. : 

Mr. Hawksley, in opening the discussion on Colonel 
Crompton’s paper, referred to the difficulties for street 
traffic due to excessive curvature of the road surface, 
and to the erection of centre poles and posts for lighting 
purposes, as in Euston-road, London. The watering of 
streets at the sides only, instead of all over the surface, 
was, in his opinion, a further cause of traffic obstruction, 
since it led drivers to shun the sides of ‘the streets so 
watered. - 

The Deputy Head-Constable of Liverpool followed, 
and stated that the special powers possessed by the 


authorities in Liverpool under the Act of 1842 were fully | p 


equal to those possessed by the authorities of Notting- 
ham, and specially referred to in-‘Colonel Crompton’s 
paper. This Act enlarged the powers of the ordinary 
Highway Act in regard to the: pessing of vehicles, the 
standing of cars and floats for loading and unloading, and 
the penalties for refusing to obey the police in the matter 
of traffic regalation. As regards the latter in Liverpool 
the powers of the police are increased by the action of 
the Lord Mayor, who annually declares certain portions 
of the city “ congested districts.” The difficulties caused 
by dual control in the matter of street traffic were 
instanced by the recent action of the Board of Trade in 
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raising the speed limit of the electric cars in Liverpoo| 
without consulting the local authorities as to the advisa. 
bility of this action. 

Mr. G. N. Shoolbred referred to the dangers caused | 
the unloading of brewers’ drays at all hours of the mown: 
ing in busy thoroughfares in large cities like London, and 
to the necessity for some police control of such worl. 

Mr. Henry T. Crook, of Manchester, considered the 
most valuable suggestion of Colonel Crompton’s paper 
was that of widening the congested thoroughfares in oyr 
great cities. Such widening should be made at the cost 
of the tramway companies, who are the chief causes of 
the congestion, and the cost would thus eventually fall 
on the tramway users in the form of a slight increase jn 
the fares. 

Mr. A. R. Sennett referred to the table given in Colone] 
Crompton’s paper, and to the proof that enormous 
advantages would follow the removal of horses from the 
public streets, and the substitution of automobiles. tad 
Colonel Crompton, however, allowed for the reduced 
length of automobiles, the gain in carrying capacity of 
the present London streets, shown in his table, would 
have been increased quite 50 per cent. As regards the 
road surface, Mr. Sennett would have roads constructed 
with a fall to the middle—a centre continuous grid and 
conduit providing for the removal of road drainage and 
storm water. A street constructed on this principle 
could be both cleaned and watered automatically, with. 
out the intervention of dust and scavenging carts, or of 
water carts. Subways for gas, water, and electric light 
mains would be constructed in this ideal street under 
the footways. 

Colonel Crompton, in his reply, referred to the fact 
that none of the assertions in his paper had been 
seriously controverted. Municipal enterprise had partly 
created the problem which it was now called upon to 
solve, for tramways schemes had been rushed into, and 
tramway lines had been laid by such authorities in streets 
utterly unsuited for such traffic. The authority which 
ought to have control of traffic was certainly the police, 
and the efforts of all ought to be directed towards 
increasing the power of the police in relation to traffic 
regulation. At present these powers are wholly 
inadequate, and much that the police do in the matter is 
ultra vires. As regards the method of street construc- 
tion proposed by Mr. Sennett, he considered the proposal 
worthy of trial, and as one offering undoubted advantages 
in the way of cleaning. The dangers of side-watering of 
streets had not been exaggerated; the risks of skidding 
and other accidents to automobiles were enormously 
increased by this fooolish system of street watering. 

Saturday was.an off-day in all the sections, and was 
devoted to excursions to Manchester, Stoneycroft, 
Windermere, the Wirral peninsula, and to other places, 
In the evening Dr. Flett delivered the usual lecture to 
working men in the Cambridge Hall, the subject being 
“Martinique and St. Vincent—the Eruptions of 1902.” 
This lecture was a great success. Dr. Flett has a power- 
ful voice and a good delivery, his subject was one in 
which all were interested, and the representative audience 
of nearly 2000 working-men and women which crowded 
the fine hall followed with eager attention and frequent 
applause Dr. Flett’s description of his travels in St. 
Vincent and Martinique six weeks after the terrible 
eruptions of May, 1902. The views which illustrated the 
lecture were chiefly photographs taken by his com- 
panion—Dr. Anderson, of York—the two travellers having 
been sent out to the West Indies in May, 1902, at the 
the expense of the Royal Society, to investigate and 
report upon the causes of the terrible catastrophe in that 
quarter of the world. Space will not allow of any 
detailed account of Dr. Flett’s lecture, but reference may 
be made to his graphic description of the second erup- 
tion of Mont Pelée in July, 1902, witnessed by Dr. 
Anderson and himself from a small boat within four 
miles of the mountain, and to his theory of the formation 
of many of the volcanic cones found in the West Indian 
Islands. These, according to Dr. Flett, are the solid 
lava cores of the craters of extinct volcanoes, and a new 
cone of this type is now said to be rising from the crater 
of Soufiliere, in St. Vincent. According to recent 
measurements, four-fifths of the ashes which covered 
this island have already been covered by the tropical 
and torrential rains which have fallen there since the 
eruption. 

Sir Norman Lockyer, Professor Dewar, and the mayoral 
party were present at Dr. Flett’s lecture, and formed not 
the least enthusiastic portion of his audience. 

The session of Section G was on Monday better at- 
tended than on Friday, the increased attendance being 
perhaps due to the fact that a group of papers of interest 
to electrical engineers were being read and discussed. 
The report of the Committee on the Small Screw 
Gauge was taken as read, and Professor J. Campbell 
Brown then presented his paper on the “ Nature and 
Quality of some Potable Waters in South-West Lanca- 
shire.” Dr. Brown dealt chiefly with the presence of 
organic iron compounds in the potable waters of the 
district, and to the difficulties caused by this component. 
A pecular bacteriological organism discovered in many 
of these waters was found to depend for its growth and 
development upon the presence of these compounds of 
iron. In one case this organism was found in a water 
from a bore hole over 700ft. deep at Bootle, near Liver- 
ool, and Dr. Brown recorded this as the most striking 
case of natural living bacterial organisms being found in 
an uncontaminated water supply rom deep strata of the 
earth’s crust. Dr. Brown stated that this water did not 
contain carbonate of iron, and that the view of the 
German workers on this subject that the bacterial 
organisms were only found when earbonates existed in 
the water—was therefore incorrect. Detailed tests of 
twenty-four waters were given in an appendix to the 
paper. 

here was no 
Brown’s paper. 
The third paper was by Mr. W. B. Woodhouse, 


discussion on Professor Campbell 
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A.MLU.E., and dealt with “Protective Devices for 
High-tension Electrical Systems.” The following is the 

official abstract of Mr. Woodhouse’s paper :— 
.xtending use of high-tension polyphase transmission is 
ee a Gradual standardisation of the methods adopted 
- rotect such systems against breakdown; but there is still 
=? considerable diversity of opinion shown. The writer pro- 
ot to discuss several points in connection with the — 
fa high-tension og Lng transmission system. The design of 
the system should such that each part is automatically discon- 
nected in the event of a breakdown of that part; the continuity 
of supply being of primary importance, all parts should be 
jlicate cl. 
tops itching on an unloaded cable a wave of pressure passes 
along the cable and is reflected ; there may be a rise of pressure 
to twice the working value, ; : 
In switching on a transformer or an induction motor, or 
any apparatus with considerable inductance, the full pressure 
exists for the moment between adjacent coils, the greatest stress 
falling on the end coils. An inductive circuit has stored energy 
T?L 


to the amount of — joules, which must be dissipated when the 


circuit is broken. Ina transmission system such as is considered, 
this energy may be converted to the electrostatic form on 
opening circuit with a resultant rise of pressure; neglecting 


; L 
ing effects the pressure may rise to a value E = 14/ = 
damping effects the ¥ y C 


or the rise of pressure is proportional to the current flowing at 
the moment of interruption. Pressure rise from resonance is not 
likely to occur in commercial systems in this country. 

The interval of time between the occurrence of an overload and 
the opening of the circuit should be inversely proportional to the 
magnitude of the overload ; t is to say, on a moderate overload 
there should be a time-lag of some seconds. 

A little consideration will show that all circuit breakers ona 
system should be capable of breaking the whole power which can 
flow into that part of the system. 

Protective devices may be divided into two classes :—(1) Circuit 
breakers. (2) Devices which prevent or relieve excessive rises of 

ssure, Class 1 may be again divided into two sub-divisions : 

a) Fases ; (b) switches. = ahg ; 

The action of two types of fuses is discussed and curves given 
showing the difference between the two types. 

The oil-break switch is found to be the only workable type for 
Jarge powers, and the details of operation of such switches are gone 
into. 
the automatic attachments for opening the switch on overloads 
and reversals of power are described. 

Class Z includes charging devices, which the author considers 
unnecessary, and _ gaps of which a new type of oil immersed 
spark gap 1s described, which, the author considers, will safeguard 
a system from undue pressure-rise, 

Professor Ayrton opened the discussion, and dealt 
chiefly with the shortcomings of fuses, and their failure 
to meet the specified conditions under certain circum- 
stances. Mr. G. Kapp, of Berlin, 
also discussed the question of fuses, giving some details 
of the work of a German Committee, which had been 
attempting to find a fuse which would stand a current 
double or thrice that of its specified limit, for two, three, 
or five minutes before breaking down. This Committee 
had not hitherto been successful in their search. As 
regards the dangers arising from sudden increases of 
pressure, when switching off high-pressure currents, Mr. 
G. Kapp considered this danger small when switches 
with contacts immersed in oil were used, and hediscussed 
the explanation of this curious action of oil in damping 
the current oscillations which otherwise occur. Professor 
Ayrton then replied to some of Mr. Kapp’s remarks, and 
referred to results obtained by his students twenty years 
ago. Colonel Crompton was the next contributor to the 
discussion, and opened by complimenting Mr. Woodhouse 
on the usefulness of his paper at the present time, when 
electrical engineers are devoting an increasing amount of 
attention to current-breaking devices. - Colonel Crompton 
dealt chiefly with the experience gained by his firm in 
India with lightning arresters, this experience being due 
to the frequency and intensity of the thunderstorms 
which occur both in Calcutta and in one of their power 
stations in the hills. It has been found necessary to 
disconnect entirely the overhead from the underground 
systems in that country, and a special safety device has 
been designed, in order to cope with the special and 
sudden increases of pressure due to the causes named. 
This device has proved entirely satisfactory. 

_Mr. Price, the recorder of the section, followed, and 
discussed the theory of a perfect break, and the bearing 
of the electro-static capacity of fluids and of oil upon 
their action as circuit-breakers. Mr. Woodhouse briefly 
replied to the questions and criticisms raised in the course 
of the discussion. 

Mr. John B. C. Kershaw, F.IC., the author of the 
next paper, dealt with “Aluminium as an Electrical 
Conductor.” The following is the official abstract of 
Mr. Kershaw's paper :— 

The increasing use of aluminium as an electrical conductor for 
bare overhead transmission lines, especially in the United States, 
and the claims made for this metal as a substitute for copper, led 
the author in October, 1899, to commence a series of exposure 
tests at two localities in Lancashire, England. 

These tests were made in order to ascertain the resistance to 
corrosion offered by commercial aluminium rod and wire under the 
conditions obtaining, with exposed bare overhead wires. Samples 
of aluminium rod and wire were obtained from the principal Eng- 

h firms, and in order to make the series of observations more 
complete, samples of galvanised iron wire and of copper and tinned 
Copper wire were also submitted to atmospheric exposure. The 
methods of observation and the results obtained during the first 
Sacmre period—from October, 1899, to August, 1900—were 

lescribed by the author in a paper read before the London Insti- 
tution of Electrical Engineers on January 10th, 1901. This paper 
Was reported in most of the Eaglish and foreign technical journals 

The present r is the record of the observations made since 

@ date named above, and it contains the chemical and physical 
tests of the aluminium wires ex: d at Waterloo, Lancashire, 
together with the results obtained darin two further periods of 
ae namely, from August 22nd, 1900, to November 6tb, 1901, 
— November 9th, 1901, to December 4th, 1902, 
me se it may be considered unnecessary to repeat much of the 
man contained in the electrical engineers’ paper of January, 
terol © author | og to treat the present paper as a continua- 
on of that of 1901, and to simply bring the tables and informa- 
— of the earlier paper up to date. 

rs author then deals seriatim with the following points :—(1) 
3) oo and price ; (2) relative costs of copper and aluminium ; 

ility te ations of aluminium for conducting purposes ; (4) dura- 

Y tests of aluminium and other metals under atmospheric 


followed, and | 





exposures ; and concludes his paper with the following summary 
of the results obtained in the exposure tests at Waterloo :— 

‘Summarising the results recorded in Table II., we may say 
that all the samples of aluminium —— in weight during ex- 
posure, and that all were pitted and corroded, especially on the 
under side where the water drops had collected and dried. The 
rods appeared to have suffered rather less than the wires, and it is 
therefore probable that in the course of drawing down aluminium 
wire undergves physical change. 

‘The author does not wish to base any unfair conclusions upon 
the results obtained in these exposure tests. He may, however, 
claim to have proved that some of the aluminium rod and wire 
which was being manufactured and sold in England for electrical 
purposes in the years 1899 and 1901 was not able to stand atmo- 
spheric exposure on the coast of Lancashire without corrosion. It 
is only a fair deduction from these exposure tests to assert that 
aluminium manufacturers have yet to prove the metal a satisfac- 
tory and durable substitute for copper in bare overhead trans- 
mission lines, or for electrical work which involves exposure to 
climates near the sea coast.” 

Three tables accompany the paper, the first showing the output 
and average price of aluminium annually for the period 1890-1902, 
the second giving details of the exposure tests at Waterloo, and 
the third containing chemical and pbysical tests of the aluminium 
wires used in the author’s experiments. 

Mr. B. Hopkinson, of Leeds, opened the discussion on 
Mr. Kershaw's paper by describing the difficulties which 
had been met with in atrial of 984 per cent. of aluminium 
for trolley line purposes in that town. These difficulties 
were due partly to the high coefficient of expansion pos- 
sessed by the alloy, and partly to its softness as com- 
pared with copper. The wire used was alloyed with 
1} per cent. of Fe to increase its tensile strength, and the 
coefficient of expansion of this alloy was so high that 
excessive sagging occurred in hot weather, and the wire 
had in consequence to be taken down. The trolley head 
also rubbed away the under surface of the wire, and in- 
creased tbe corrosion on tbis side. Professor Wilson 
followed, and pointed out the discrepancy between Mr. 
Kershaw’s results and those obtained by himself with 
alloys of aluminium in London. The difference was due 
partly to the impurities of the aluminium samples ex- 
posed by Mr. Kershaw, and partly to the great differences 
between the atmosphere of London and Waterloo. The 
percentage loss of conductivity in the case of the sample 
of aluminium wire marked No. 4 in Mr. Kershaw’s results 
was also small, and compared favourably with that of the 
galvanised iron wires. 

Professor E. Wilson then read two short papers on 
“The Electrical Conductivity of certain Aluminium 
Alloys as affected by Exposure” and “A Method of 
Finding the Efficiency of Series Motors,” in the discus- 
sion of which Mr. Kapp, Mr. Kershaw, Dr. Glazebrook, 
and Professor Ayrton joined. 

The seventh paper taken at the Monday morning 
session of Section G was by Mr. B. Hopkinson, and was 
upon “ The Parallel Working of Alternators.” This was 
a very lengthy paper filled with mathematical formule, 
and its useful abstraction for the purpose of this report 
is impossible. Mr. Hopkinson’s conclusions are sum- 
marised by himself as follows:—‘“ It would seem, there- 
fore, that damping coils are not of much use for dealing 
with cases of resonance—a slight variation of the period 
is a much better solution. ‘To sum the whole matter up, 
the proper way to deal with forced oscillations is to use 
the right fly-wheel, while damping coi!s must be employed 
for giving stable free oscillations.” 

The discussion upon Mr. Hopkinson’s paper was opened 
by Mr. Kapp, who said he heartily agreed with the 
author's final remarks. Damping coils were very pretty 
devices in theory, but in practice they were apt to be 
disappointing. In many cases oscillations could be cured 
by attention to the governor of the steam engine. Pro- 
fessor Wilson followed, and discussed the design of the 
damping coils used for the pole pieces of synchronising 
alternators. Manufacturers, in Professor Wilson’s opinion, 
have gone from one extreme to the other in this matter, 
and now use too much copper. Captain Sankey and Dr. 
Woodward made a few observations, and then Mr. Hop- 
kinson replied on the various points raised. 

Mr. J. N. Shoolbred, M.I.C.E., was the next author, 
and dealt with “ Electrical Propulsion as the General 
Means of Transport.” The following is an abstract of 
Mr. Shoolbred’s paper :— 

The tendency of the last few years has been, in England and 
elsewh re, to introduce electric tractive power—on tramways, on 
railways, on road carriages, on canals, in automobiles, and in other 
ways. But these various groups have each been acting inde- 

endently of the others—isolated, in some ca-es actuated thereto 
a motives of jealousy, or of hostility, due to the dread of conflict- 
ing commercial interests, 

ides the above proposed applications for electrical traction, 
there have sprung up in various directions what may be termed 
‘*universal providers of electricity,” under the head of electrical 
power schemes, &c.; to acquire a right, nay, even a practical 
monopoly, over very large areas, to provide a supply of electricity 
for, within certain limits, all purposes, whether for locomotion or 
for stationary e 

It is only reasonable to suppose that, if instead of a number of 
conflicting interests, the various parties could be made to combine 
and fuse together the several portions of their common work, so as 
to avoid a repetition, and antagonistic, in some cases, of some 
portions thereof, there might then arise mutual benefit, as well as 
economy, not merely to the operators themseives, but also to the 
community at large. One difficulty lies in the conflicting interests 
and in the jealousy ones the various classes of operators. But 
another danger to the public, more especially, lies in the monopoly 
which virtually might thereby be afforded to the operators. 

An attempt has been recently made by the Liverpool Corporation, 
the Mersey Docks and Harbour Board, and the South Lancashire 
electric tramways to give expression to this tendency for co-opera- 
tion among the various workers; and there are indications in 
Yorksbire, and elsewhere, of similar tendencies coming into 
operation. 

Although the result, so far, of the attempt above referred to has 
been rather to accentuate than otherwise the difficulties which 
beset a united undertaking of such a character, yet the benefits 
which would ultimately accrue to the public—say in cheapening the 
cost of transportation by a more comprehensive and united action 
among the workers—fully warrants their being discussed. 

In the paper particulars are proposed that would tend to such a 
joint action, and to the benefits arising therefrom, the system 
adopted for regulating river pollution being suggested as suitable 
for the special circumstances of the case. 

The paper by Mr. W. Cramp, A.M.LE.E., upon 
“Single-phase Repulsion Motors,” was taken as read, in 
the absence of its author. 





The following is the official abstract of Mr. Cramp’s 
paper :— 

The repulsion motor has in the single-phase system the functions 
of the direct-series motor in the direct-current system of electrical 
distribution, possessing the advantage of a large starting torque. 
In construction the repulsion resembles the direct-current motor, 
with the field laminated ; the armature brushes are short-circuited, 
and the field only is connected to the supply mains, which con- 
stitutes a great advantage over the alternate-current series motor. 
Two classes of repulsion motors are examined :—(1) Those with 
definite poles ; and (2) those without definite poles; and each, 
again, may have either (a) open-cireuited or ()) close-circuited 
rotors. Theoretically the repulsion motor is always a special case 
of the alternate-current transformer. The action is shown by a 
model which tukes into separate account the pbase in time, and 
the position in space of the current or of the field produced 
thereby. Class 1 have usually smaller starting torque, a lower 
maximum speed, and a more sparkless commutation than Class 2. 
The locus of the extremity of the primary current vector plotted 
for current and power-factor is approximately a narrow semi- 
ellipse ; the higher the ratio pole arc—pole pitcb, the more nearly 
does the curve approach a semicircle, provided that the brushes 
be moved as the load alters, 

Open-circuit motors have their current formula and calculations 
complicated by the presence of an exponential term, which 
also renders commutation more difficult, and tends to reduce. the 
eg of the motor and to shift the rotor current in phase a 
ittle. 

The author has tried practically three different motors, each of 
which was repeatedly varied in its details; he finds that in every 
case by suitable subdivision of the armature coils the motor may 
be rendered sparkless. The starting torque may be made very 
large indeed, one rotor starting under full load, with at most only 
only one and a-half times full-load current. 

Other practical points are:—(1) The advantage of working 
with high air-gap density ; (2) the need for extreme rigidity of 
the bearings to avoid contact between rotor and stator; (3) the 
capability of the machine to run well above synchronism. 


There was no discussion on this paper. 








THE “WAR TRIALS” OF H.M.S. EUROPA. 


(From our own Correspondent.) 

As a complement to the details I recently gave of 
the “war trial” cruises of the Spartiate and Europa, 
designed by Rear- Admiral May, the following details may 
be of interest to those who follow the battle of the 
boilers. 

At the conclusion of her voyage to Hong Kong and 
back, the Europa remained fourteen days at Portsmouth. 
No repairs were effected in her Belleville boilers during 
this period. She was then sent to sea for the mancuvres 
with a mobilised crew. These were purposely selected 
at haphazard, and of one hundred and twenty stokers, 
sixty were raw second-class stokers who had not been to 
sea before. 

During the mancuvres she steamed 5600 miles, and 
burned 2500 tons of coal. For the first eighty-eight hours 
of the “ war” she had all boilers continuously in use, 
and for fifty-eight hours on stretch was at top speed. 
At high speeds her average consumption per indicated 
horse-power was from 1°9 lb. to 2 lb. 

During the “war” no defects of any sort occurred, 
but on the voyage home an indicator pipe exhibited a 
slight crack. Many of the raw stokers were sea-sick in 
the earlier stages of the cruise, and for twenty hours the 
remainder had to be put into two instead of three 
watches. In this way no difficulty was experienced in 
maintaining speed with the proper engine-room comple- 
ment. Only the usual deck hands were below trimming 
coal in the bunkers—forty eight men in three watches. 
No deck hands were employed on the fires, the boilers 
being kept going entirely by those stokers who were not 
incapacitated by sea sickness. 

No defects of any sort other than the indicator pipe 
already mentioned were noted at the expiration of the 
trip. The total trial mileage was thus brought to over 
25,000 miles of practically continuous steaming, the fort- 
night’s delay at Portsmouth having been caused by the 
ship reaching Portsmouth sooner than had been expected 
from the China trip. 

There was no appreciable loss of water, and ample 
quantities were always available. 

A point of special interest in connection with the 
Europa is that all except the three top rows of her boiler 
tubes are the original tubes, now some five years old. 

The practice was to use lime, so as to coat the insides 
of the tubes; forced draught was then employed on all 
possible occasions. This is the exact opposite of the 
system employed in the Spartiate, but both seem to have 
been equally satisfactory. 

The supreme value of these trials, as opposed to the 
Hyacinth-Minerva trials, is that they were under “ war 
conditions.” This, amongst other things, such as raw 
stokers, chance staffs, and coal ‘‘as it comes,’ means 
that a ship while doing full speed is liable to be stopped 
dead at any moment, with, of course, a corresponding 
strain upon the boilers. In theory, of course, such strains 
should not be given, but till naval captains know a good 
deal more about naval engineering than they do at 
present boilers will always have to stand the chance. In 
action, too, such sudden stops will have to be made, and 
boilers that cannot stand it must go to the scrap heap, 
whatever other virtues they may possess. We can 
hardly, therefore, quarrel very much with the imposition 
of such “ savage tests” in peace manceuvres, especially 
when these form part of a “ war trial.” Indeed, it is to 
the national advantage that they should be made, and it 
is satisfactory to record that the Europa’s_boilers— 
despite their age and their special condemnation by the 
Boiler Committee—came through the test with complete 
success. 








WaTERPROOF GLUE.—We have received from the Aqua Glue 
Company, Brunsw.ck-street, Liverpool, a specimen of'a new water- 
proof cement sold in collapsible tubes, It is claimed that it is 

uliarly suitable for patternmaking and eleetrical purposes. 

e have tested it on a small scale, and find it excellent. It 
possesses a certain amount of elasticity and is very strong. ~ So 
far as we can see, it has qualities which differentiate it from the 
multitude of ‘cements ” already in the market, 
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LITERATURE. 

Gold Mining and Milling in Western Australia, with Notes 
upon Telluride Treatment, Costs, and Mining Practice in 
other Fields. By A.G.CHarteton. London: E. and F. 
N. Spon, Limited. 1903. 

Ir is a pleasure to welcome a comprehensive and 

practical work on the gold mining of Western Australia. 

The want of a knowledge on this subject has time and 

again led shareholders into serious pitfalls, and Mr. 

Charleton’s carefully compiled book should go far towards 

killing that many-lived creature the “ wild cat.” 

Of still greater value is this volume to the engineer, as 
it enables him to gauge the growing requirements of 
these particular golifelds, and to compare their wants 
and their methods with those of the better known mines. 
The author works out these comparisons himself, and in 
elucidating tables gives us the outputs per man, per ton, 
and so forth, of Western Australia and the Rand. 

The reason why there has been so much uncertainty as 
to the value of Western Australian gold mines is that the 
nature of the gold-bearing areas is itself uncertain in the 
extreme. The gold is often found in small isolated 
pockets, and found there in such rieh quantities as to be 
absolutely mi:leading with regard to the value of a 
particular locality. Thus we hear of 8000 ounces of gold 
being found in a hole 6ft. square by 3ft. deep, while the 
whole of the surrounding land was barren. When 
worked o14 this particular claim was sold for £180,000, 
and eventually to a London company for £700,000—a 
large price to pay for a small plot of land in a waterless 
desert, with no possibility of its possessing a marketable 
commodity of any sort. Wequote this as illustrating the 
uncertainty of Western Australia, but as a set-off against 
this and kindred instances we have the substantial fact 
that from these mines, from 1886 to 1900, twenty-two and 
a-half million pounds worth of gold were produced, and 
six million pounds have been distributed in dividends 
to the shareholders up to the present day. 

The book is divided into ten chapters, dealing with the 
history, population, positions, and general features of the 
goldfields ; geology; alluvials—recent deposits and sur- 
face deposits of the 25-mile Kanowna and Kalgoorlie 
districts ; water problems; mining practice; milling 
practice ; sulpho-telluride ore treatment; and the 
economics and statistics of Western Australia. 

It is difficult in a book so full of interesting informa- 
tion, most of which will be new to the average reader, to 
pick upon any one portion for particular mention. There 
are nineteen recognised goldfields in Western Australia 
at the present day, and while most of them are grouped 
round Coolgardie, over 300 miles eastward from Perth, 
the area covered by all is immense—the two most 
recently discovered being close to the sea on the south- 
west corner of the continent. Altogether it would seem 
that, while the output has been progressing by leaps and 
bounds, there is no end to the gold-bearing possi- 
bilities of the country. Sand, high temperature, want of 
water, and cost of living may be summed up as the 
material obstacles to gold-mining in this part of the world, 
and the result is that at the present day it only pays to 
treat a certain amount of the ore, and so the percentage 
of waste is naturally heavy. With each of these draw- 
backs the author deals in detail. Of course, the greatest 
of all is the want of water, but as we have dealt so often 
in Toe Encigeer with this problem, and with the 
Coolgardie water scheme, which is designed to overcome 
it in a great measure, we need say no more about it here 
beyond pointing out that the author's account of it is 
lucid and practical. 

On the subject of the natural deposits of gold the 
author tells us that the difference in temperature between 
day and night, in conjunction with the dew, brings to bear 
an enormous disintegrating effect on the rocks, and that 
their action is similar to that of frost, which, of course, is 
absent here. He goes on :—“ This process, assisted by 
the heat of the tropical sun, paves the way for the 
destructive effect of rain, and is the first step in the 
cycle of transport and classification—carried out by the 
winnowing action of the wind—by which soft and hard, 
and light and heavy rock constituents are separated from 
one another, until finally the gold, released from 
its matrix, is set free. When the force of the transporting 
agency is no longer sufficient to carry its burden 
farther, the gold finds a quiet resting-place until it is 
once more unearthed by the miner.” here an outcrop 
of gold-bearing quartz follows the crest of a ridge there 
is generally a thin crust of sandy soil on its lee side, 
which thickens as it descends the slope, sometimes to 
several feet. A section of such a deposit often shows on 
the top, under a few inches of dust and sand, compacted 
fragments of stone and quartz agglomerated in stiff clay, 
locally known as cement. 

The gold obtained at Coolgardie is derived from 
alluvial deposits, lode formations, and quartz reefs. 
Most of the gold from the first of these sources has been 
obtained by the rough-and-ready and wasteful process 
known as “ dry-blowing,” which is peculiar to Australia. 
We are told that the refuse heaps left by the dry-blower 
assay 10 dwt. of gold to the ton. Such débris on the 
Rand would be looked upon as an immensely valuable 
asset; but here, where there is no. water, it cannot be 
worked commercially. The absence of water has neces- 
sitated the utilisation of wind and sun as a substitute in 
the process of dry-blowing. The cradle, the tom, and 
the sluice box are useless here. The extreme dryness of 
the dirt,:and the heat imparted to the iron pan by the 
sun, combine to give the material an appearance of 
fluidity. -The capable dry-blower, utilising the steady 
wind as his agent, so manipulates his, pan or pans, as to 
allow the lighter particles to be blown away, leaving only 
rich concentrates. As a rule,it is only “patchy” deposits 
which are treated by dry-blowing. 

In this part of the world the existence of rich alluvial 
pockets dfes not necessarily point to the existence of 
quartz reefs in theirimmediate neighbourhood, for Nature, 


on her own account, during all the ages, has been “ dry- 
blowing” this sandy soil. After the process of dry-blow- 
ing is finished, the gold is seen fringing the edge of the 
iron sand. Nuggets and “specks” are removed by hand, 
and the fine gold is either washed out with water or 
removed by the moistened end of the miner’s thumb. 

The author devotes some pages to illustrations and 
describing several simple machines, all worked by hand, 
for shortening the labour in connection with dry-blowing, 
for the understanding of which we would refer readers to 
the book itself. 

Of the lode formations the author tells us that they 
have been mineralised by deep-seated solfatara action, 
secreting the mineral in solution, along the contact zone 
of the granite with the diorite and diorite schists. They 
seldom possess well-defined walls, and are scarcely dis- 
tinguishable from the country rock except by assays 
which show the presence of gold. Although they have 
been known to hold considerable gold, they are so small 
and irregular that the profit is usually eaten up in 
working expenses, Even when found of a workable 
width they are invariably of low grade. 

The quartz reefs are mostly found in schist formation, 
and run north and south, dipping eastwards at angles 
varying from 60 to 80 deg. There are two varieties. 
One resembles the lode formations, and forms large 
lenticular patches often exposed at the surface, while the 
other has the ordinary appearance and features of quartz 
veins. A peculiarity of the former, as proved in one 
case at all events, is that although the lenticular patches 
show a tendency to taper out and become lost, cross-cuts 
show that they re-make, “a new lens-shaped splice 
coming in as rapidly as the old one disappeared, whether 
on the same level or at different vertical horizons.” 

A perusal of this book forces on us, page by page, the 
contrast between methods and material in Australia and 
in the Rand. In the former it is a question of rich 
patches, and in the latter there is the certainty of a low 
grade layer of gold-bearing conglomerate to be arrived at 
at a distance from the surface which can be cal- 
culated to a nicety, and the thickness and quality 
of which can be assessed. In the former, scien- 
tific mining has been brought to the highest pitch 
of perfection, and every particle of gold is utilised. In the 
latter, owing to the irregular nature of the supply, and 
lack of water, it is often impossible to employ elaborate 
machinery or to study the minor economies. 

With regard to the deep mining, the greatest depth 
attained by any shaft up to December 31st, 1900, was 
1209ft. This was at the Great Boulder Proprietary Mine. 
Of the other fourteen mines given in the list, the depths 
varied between 471ft. and 930ft. These depths are not 
extraordinary considering the age of the mines, and the 
author considers that the companies would have benefited 
by a more energetic policy. He attributes their want of 
energy in this direction, however, to their waiting for the 
solution of the water problem, which must revolutionise 
mining in Western Australia. 

A considerable portion of the book is devoted to boring 
and sinking shafts, and to the cost of these operations. 
They are carried on much as elsewhere, but owing to the 
nature of the earth, it would seem from the pictures, at 
all events, that timbering must be a much more heavy 
item than at the Rand, or elsewhere. Fortunately, 
Western Australia is extremely well off for timber. 

An interesting table is given showing the expenditure 
on mining, milling, and development, exclusive of 
capital charges for the purchase and erection of new plant, 
of four of the principal mines. From this we extract 
the following :— 
Cyanide 
treatment 


per ton 
milled, 


Average 
mine cost 
per ton. 


Mine. 


Lake View .. 
Great Boulder 
Ivanhoe... ... 
North Boulder ee 

In recent years great improvements have taken place 
in the equipment of the larger mines, and now that the 
cyanide process is employed, the gold is being recovered 
from the tailings discarded in the earlier days. 

The more modern milling plants are precisely similar 
to those employed on the Rand, and which were recently 
described at length by our Special Commissioner in 
South Africa, though naturally they are on a much 
smaller scale. Wages and living, though both very high, 
compare favourably with those on the Rand. Materials, 
as a rule, are also somewhat cheaper, though, owing to 
the large local factories for blasting compounds in South 
Africa, explosives are more expensive in Western 
Australia. 

The cost of water is naturally very heavy. An extra- 
ordinary item, to one who does not bear in mind 
the fact that the local water supply is salter than 
that of the Dead Sea, is shown in some of the schedules 
of costs. Thus: Cost per ton—wages 3s. 10°02d., stores 
Os. 10°98d., firewood Os. 2°70d., salt water 1s. 5°41d., 
condensed water Os. 7°18d. Thus, the cost of water 
amounts to more than half the cost of wages. 

Most of the wet crushing plants were early fitted with 
cyanide plants, and owing to the high-grade nature of 
some of the ore the chlorination process is also used with 
advantage. 
In the course of a very practical chapter on “ Sulpho- 
telluride Ore Treatment,’ the author points out how 
various known methods could be used for, extracting a 
larger percentage of gold than the present one, but that 
it is a question of a system which will extract the largest 
quantity of gold for the lowest possible cost. He con- 
siders that it would not pay to use any system which 
entailed a cost exceeding 15s. per ton. 

In Colorado the treatment of telluride ore by chlorina- 
tion costs 16s. 8d. per ton, but that ore is more suited to 
the process than is the Australian ore. In Western 
Austwalia telluride is generally treated by smelting and 





cyaniding, and the author emphasises the necessity for a 


new method which will cheapen the cost of pr ; 

The following figures show the progress sa fee. 
the Western Australian goldfields in ounces tie 
569,093 ; 1897, 642,665 ; 1898, 1,041,771 ; 1899, 1,600.76 
and 1900, 1,513,917. In 1902 the gold entered for export 
reached the astounding figure of 2,177,441 ounces, veal 
at £7,808,282 6s. 9d. This is about 80 per cent. of th, 
output of the Rand when working under its present 
crippled conditions. Truly everything is not quite rotten 
in the newly-created “ State ” of Western Australia, 


Experiments on the Flexure of Beams. By Auber FB, Gry 
New York: D. Van Nostrand Company. London: Croghyy 
Lockwood and Son. 1903. ; 

Tux contents of this volume are better adapted to the 

requirements of the class-room, the lecture hall, « the 

laboratory and the study,” than to the wants of the prac. 
tical engineer. Considering that timber, with the excep. 
tion of its application to false works, temporary structures 
and ordinary building purposes, has passed out of the 
domain of modern construction, is there any real need 
for further elaborate investigations regarding its usefyl. 
ness and capabilities? In all experiments similar to 
those made by the author, which from a scientitic point 
of view are deserving of notice, the object should be to 
obtain practical as well as theoretical results. This latter 
desideratum is frequently lost sight of, and is possibly 
due to the fact that the experiments are often conducted 
by non-professional men, and altogether from a purely 
academical standpoint. There is no difficulty in deter. 
mining by experimental analysis the relationships which 
concern, and the laws which govern any series of 
tentative phenomena. It does not follow, however, that 
the theory thus elucidated, and sufficient for the case, or 

cases in question, is equally applicable to others on q 

much larger scale. 

In the tests under notice white pine was the material 
employed, and the specimens were placed successively 
in the following different positions :—(1) Horizontal; (2) 
inclined at 30 deg. to the horizon; (8) at 45 deg.; (4) at 
60 deg. ; and (5) vertical, the load acting axially. The 
bars were all fixed at one end and loaded at the other, 
With some exceptions the trials were not conclusive, 
Tests 1 and2 verified the first law, that the product 
of the load by the square of the length is approximately 
a constant quantity, but failed to fully confirm the 
other two, that, first, the load is directly proportional to 
the cube of the thickness of the beam ; and, secondly, 
to the height of it. It is admitted with respect to the 
horizontal bars that “ the laws need to be modified in a 
fashion similar to that employed by Professor Hodgkin. 
son in his experiments on columns.” The bars tested in 
a vertical position gave results closely agreeing with 
those indicated in the formula of Euler, and “ conse. 
quently it must be admitted that Euler's formula 
is correct.” The experiments were performed upon 
nine bars of different sizes, all exceedingly small, and 
of rectangular section. The dimensions varied from 
lin. by lin. to 2in. by fin. With regard to the adop- 
tion of these “specimens of diminutive size,” the 
author observes that ‘‘many readers may think the 
whole proceeding is more of the nature of play than of 
serious study, and that the conditions dealt with are 
not those likely to be encountered in practice.’ We 
have no remark to make respecting the first part of the 
sentence, but we agree in substance with the second. 
Built up beams of the I and T sections were also 
tested. The dimensions of the former were :—Vepth 
over all 14in., width and thickness of flanges }in. and lin, 
respectively, with web ,,;in. thick, and “the top and 
bottom flanges were glued to the web, and formed a 
solid combination.” For the T beam the scantlings 
were:—Depth 1:37in., thickness of rib 0'19in., breadth 
and thickness of head 0°52in. and jin. 

In the experiments undertaken in connection with the 
Britannia Bridge for ascertaining the strength of whole 
balks of American red pine, the selected specimens were : 
—Beams 12in. square, 17ft. in length, and resting upon 
bearings 15ft. apart. These dimensions were adopted 
in order to avoid the anomalies which arise in deducing 
the strength of large beams of timber from experiments 
on smal] battens. 





SHORT NOTICES, 

Municipal Engineering; Model Answers to Questions. London: 
St. Bride’s Press, Limited. Price 3s. 6d.—A little book that may 
be safely recommended. The questions are commendable for their 
practical nature, and the answers for the sound common sense they 
display. 

The Railway Series of Text-books and Manuals by Railway Men 
for Railway Men. No.8: Swing Biidges. By Loidis. London: 
Publishers of the Railway Enginecr. 5s, net.—This useful little 
volume is devoted almost wholly to the drawing-office mathematics 
of swing bridges. It is full of formul« and diagrams for specified 
types and spans, and should be a very boon to the draughtsman. 

Planning and Fitting-up of Chemical and Physical Laboratories 
With Notes on the Ventilation, Warming, and Lighting of Schools. 
By T. H. Russell, M.A. London: B.'T. Batsford. Price 7s. 64. 
net, —As this is a volume on a subject which, so far as we are aware, 
has never been honoured with a book to itself before, and yet is of 
increasing importance, itcanscarcely fail to be found useful. It is, we 
gather, based largely on descriptions of individual laboratories that 
have appeared in the technical Press, and on the experience the 
author gained in planning the chemical department of the Man- 
chester ffanicipal Technical School, it may therefore be regarded 
as representing the latest views on the subject with which it 
deals. 








WHITWORTH SCHOLARSHIPS AND EXHIBITIONS.—The following 
is a list of the successfal candidates for Whitworth scholarships and 
exhibitions in 1903 :—(1) sree ae tenable for three years, 
£125 a year each: J. 8, Nicholson, L, Southerns, A. J. Simpson, 
A. Gray. (2) Exhibitions, tenable for one year, £50 a year each : 
F. G. Turner, J. Cunningham, W. Welch, E. W. Spalding, w. FE. 
Hogg, A. R. Stanford, J, Lloyd, J. A. ey 8. 8. Spears, 
J. Lees, W. H. Powell, E. C. Trew, F. W. B. Sellers, J. E. Lister, 
R. W. Bailey, L. H. Pomeroy, C. J. Lees, F. Newell, E. G. Nicholls, 
M. K. Pedlar, G. F. Sutherland, C. I. Sutton, R. H. Barr, W. U. 
Hemer, J. Nichol, F. E. Pollard, A. Sykes, W. C. Kimber, H, F 





Elliott, D. Richardson, 
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EUROPEAN INLAND WATERWAYS. 


Tue Foreign-office has recently issued a pamphlet 
containing reports from the British representatives 
abroad on the navigable inland waterways of France, 
Belgium, the Netherlands, Germany, and Austria- 
Hungary. These reports were obtained at the request of 
the Association of Chambers of Commerce of this country, 
who have for some time past been considering as to what 
extent our waterways could be improved and developed, 
with the view of providing a cheap means of transport. 

The peints on which information was asked were : (1) 
The amount of capital expended during the past tweniy- 
five years. (2) The tolls chargeable on traffic and the 
manner in which interest on capital is provided. (3) As 
to the results which have followed improvements with 
regard to railways, seaports, and the trade and commerce 
of the country. 

France.—The report from France shows that during 
the seven years, 1871-78, following the Franco-German 
War, a sum of £9,640,000 was expended by the Govern- 
ment on the improvement of the waterways and mari- 
time ports. The chief works carried out during this 
period in connection with the waterways were, the 
construction of the Canal de l'Est; the canalisation of 
the river Saéne; the increase of the depth of the Seine; 
and the canals of the Departments of the Nord and Pas 
de Calais. At the expiration of this period a new and 
comprehensive scheme was settled, the aim of which was 
to obtain a uniform section for the first-class waterways, 
so as to make them available for barges carrying 300 tons, 
and for this purpose providing a minimum depth of 
6ft. 7in., locks 127ft. long and 17ft. wide, with 12ft. 
headway under bridges. 

In the execution of this programme £18,000,000 were 
spent in the years 1879-1900, the total length of first- 
class waterways being extended from 906 miles to 2930 
miles. The principal natural waterways—the Rhone, 
the Saéne, the Marne, and the Seine—were greatly im- 
proved; a canal, 15} miles long, was made between 
Havre and Tancarville, to enable river craft to reach the 
docks without entering the Seine estuary; a new canal, 
29 miles in length, was constructed from the Oise to the 
Aisne, in order to permit of boats circulating between 
the coalfields of the Department of the Nord and the 
industrial regions of the East. 

The total length of French inland waterways comprises 
7330 miles of river and 3045 of canals. The Canal de 
l'Est, which lies partly along a riverhead, cost £14,924 
per mile; the Oise, £48,276; the Tancarville Canal, 
£64,516 per mile; the 145 miles of canal now under con- 
struction are estimated to cost £33,103 per mile. 

The amount spent on the Rhone between Lyons and 
the sea since 1860 runs out at £15,360 per mile, the result 
being only a very mediocre waterway. On the Seine, 
from Paris to Rouen, the cost of obtaining the uniform 
depth of 103ft. has been at the rate of £17,631 per mile. 

Practically the whole of the waterways in France are 
the property of the State, and are maintained out of the 
public funds, free of all tolls, which have been entirely 
abolished since 1880. 

Water transport has increased from 20 million tons in 
1878 to 32 millions in 1898, and the average kilometric 
tonnege from 2000 millions in 1880 to 4673 millions in 
1900. On the Seine, which has the greatest intensity of 
traffic, the kilometric tonnage rose from 323 millions in 
1880 to 903} millions in 1899. During the same period 
the kilometric tonnage on the railways rose from 
11 millions in 1883 to 164 millions in 1900. 

Although the waterways have thus rapidly come to 
the front as a means of transport during the last twenty 
years, it is shown by figures in the report that the net 
cost of transport is appreciably higher by water than by 
rail. The net cost of water transport, as represented by 
the freight paid to the barge owner on the best canals, 
averages about 1 centime perton perkilometre. Onthe rail- 
way the net running expenses of a goods train work out 
at ‘60 to 80 of a centime per kilometre per ton by railway 
as against 1 centime the cost of transport by water. 

The improvements made in the waterways have been 
attended by a great development of water traffic, while 
at the same time the railway traffic has also increased. 
The cost of transport has been lowered both by water 
and rail as the result of the improvements, and lower- 
ing the rates on railways have contributed in developing 
the trade of the country. This gain, however, has been 
secured to the freighter by the protective policy of the 
State in financing the canals. Mr. O'Beirne, the reporter, 
raises the question whether it would not have been less 
expensive and more advantageous to have built entirely 
new lines of competing railways than to have spent the 
money in improving waterways. The cost of construc- 
tion of such railways, with rolling stock and equipment, 
ix France may be put at £27,520 per mile, which is 
below the cost given for improving or constructing the 
main waterways. 

Belgium.—tThe total length of the navigable waterways 
in this country is 1372 miles, of which 1118 miles are 
administered by the State. The capital expended by the 
State during the twenty-five years 1875-1900 on the 
improvement and upkeep of the navigable waterways, 
harbours, and coasts, has been £16,000,000. As a general 
rule the tidal rivers are exempt from tolls; on the other 
waterways the toll is fixed at ‘016f. for the canalised 
rivers, and °005f. for the canals per ton kilometre. The 
revenue from the tolls is not sufficient to reimburse the 
State for the expenses incurred in keeping the waterways 
in navigable order without any allowance being made for 
interest on the capital expended. The traffic on the 
waterways has increased from 225 millions ton-miles in 
1880 to 560 millions in 1890, equal to 150. per cent. 
During the same period the tonnage of freight has 
increased on the railways from 14 to 40 million tons. 

Germany.—The rapid extension of waterways in this 
country during the last few years is considered to be due 
to the great increase in technical knowledge in connection 
with river and canal works, to the improved form of 





vessels, and-to better appliances for haulage. It was 
realised that the old style of canal, with small craft and 
slow tonnage, was not able to compete with the railways, 
and that the waterways, in order to become of practical 
use, must be able to accommodate vessels of from 450 to 
600 tons towed by steam tugs. 

The length of waterways within the German Empire is 
8798 miles, of which 5776 miles are rivers, 1451 canalised 
rivers, 1510 canals, and 61 ship canals. 

The number of steamers in use increased from 830, 
representing 33,155 tons, in 1882, to 1953, representing 
104,360 tons, in 1897. The number of other craft rose 
from 17,885, representing 1,625,111 tons, to 20,611 vessels 
with 3,266,087 tons. 

The rivers Vistula, Oder, Elbe, Weser, Spree, Havel, 
Moselle, Rhine, Main, Warthe, Pregel, have been re- 
gulated and improved since 1879 at a cost of nearly 
£14,000,000, the object being to keep the water of these 
rivers, even at the lowest period, in a broad, deep stream, 
sufficient to allow of navigation at all times of the year, 
and, where a navigable depth could not be secured by this 
means, by canalising the rivers. 

The size of river craft has very greatly increased, the 
largest barges, having a tonnage of 2340 tons, on a 
draught of 9ft. The largest freight steamers have a 
tonnage of 975 tons, with a draught of 7ft. 10in. 

The Netherlands.—F rom the physiological conditions of 
this country canals, as a means of transport, had become 
so firmly established that railways only obtained a footing 
very slowly, and in order to prevent the country falling 
into a state of isolation, and consequent decay, it was 
recognised that the State only would be relied on to pro- 
vide a remedy. State railways were therefore constructed 
at the cost of the nation, and then handed over to private 
companies to work them, who provided the rolling stock. 
The profits were divided between the State and the con- 
tractors, but the amount received by the former has 
never sufficed to cover more than 1 per cent. per annum 
on the capital. The contractors are thus enabled to 
establish tariffs which railways constructed by private 
enterprise could only charge at aloss. As far as local 
inland goods traffic is concerned, it is only by the most 
strenuous exertions, and by the combination and grouping 
of funds for special districts, and by a reduction of rates 
to the lowest possible limits, that the railways can com- 
pete with water carriage. On the whole the waterways 
have profited to a much greater extent proportionately 
by the general increase in goods traffic than the railways 
Much of this is owing to the great improvement in the 
manner in which the water traffic is now carried on. 
The number of small goods steamers and tugs employed 
on the waterways has immensely increased, and the 
saving in the time employed in transport has been corre- 
spondingly great. 

At present the means of transport by water is under- 
going a revolution, owing to the introduction of the cheap, 
small,and practical petroleum motors, which can be fitted 
to almost every description of craft, and which are at 
present so much in demand for this purpose that it is 
impossible to secure delivery of new motors for several 
months to come. 

The amount expended by the State on the improve- 
ment and maintenance of the waterways during the 
period 1862 1901 is £15,808,138; of this £11,249,044 has 
been for the improvement of the Maas from Rotterdam 
to the sea; the construction of the North Sea and 
Amsterdam Canals, and the Merwede Canal. The total] 
length of these waterways is 124} miles, and the cost was 
at the rate of £87,202 per mile; the other canals and 
waterways extend over 172 miles, and their average cost 
is £26,506 per mile. 

Austria and Hungary.—The internal navigable water- 
ways of Austria extend to a length of 4000 miles, of 
which 2356 miles are only available for rafts, and the 
remaining 1644 miles for ordinary navigation, of which 
806 miles are navigable by steamers not exceeding a 
draught of 6}ft. 

The regulations of the rivers in this country have had 
a two-fold object, for increasing the depth for navigation 
and improving the passage of flood water for the pre- 
vention of inundations. This 1s accomplished by a 
system of low-water regulation by making a deep low- 
water channel in the bed of the rivers, and when this is 
not satisfactory, by canalising the streams. 

The internal navigable waterways of Hungary extend 
to a length of 3082 miles, of which only 1904 miles are 
available for steamers. 

The capital expended on the regulation and improve- 
ment of the waterways is a fonds perdu, and no tolls are 
levied on navigation. Tolls are, however, levied at the 
Iron Gates of the Danube, with the object of providing 
for the interest and amortisation of the outlay, but so 
far the amount received has only reached £21,000, while 
the annual cost of maintenance is £8333, and the annuity 
paid for the amortisation of the loan amounts to 
£62,500. 

A law was passed in Austria in 1901 providing 
£10 000,000 for the commencement of a network of 
navigable canals and river regulations ; this is expected 
to cover the cost of works up to 1912, when a new credit 
will be required. The question of inland navigation is 
now entering upon a new and important phase by a 
proposed scheme of navigable canals to extend over the 
Dual Monarchy, and to bring Fiume, the only seaport in 
Hungary, into direct communication with the river 
system of the country, by the aid of a canal between the 
Danube and the Save. 

The river traffic of Austria is steadily on the increase, 
a striking example of this being shown by the results on 
the Danube, where an average tonnage rose from 815,980 
tons in 1890 to over 1,503,165 tons in 1900, In Hungary 
the traffic has increased from 2} millions of tons in 1888 
to 33 millions in 1901. 

The national system of railways has proceeded side by 
side with the increased facilities for navigation, but it is 
not possible to say what effect these facilities have 
exercised upon the railways. 








NAVAL BARRACKS AND SCHOOLS ArT 
PORTSMOUTH AND OSBORNE. 


On Saturdav last a large party of visitors was conducted 
over the new naval barracks at Portsmouth, and the new 
college at Osborne, by a number of gentlemen representin 
the Admiralty. The visitors left Waterloo by a special train 
and reached the private barracks station at Portsmouth at 
about 11 o'clock, where they were welcomed by Admiral 
Sir John Fisher, Commander-in-Chief, and a number of 
other officers. ; 

The barracks were then inspected. The events which leq 
up to the erection of these extensive buildings—they wij 
ultimately accommodate some six hundred officers and men— 
are well known. Up till recent years the appropriateness ang 
economy of using old ships for this purpose had outweighed 
other considerations ; but when statistics were produced, that 
proved very forcibly the insanitary conditions of these hulkg 
the desirability of providing other accommodation for oyr 
naval seamen was soon recognised. Moreover, the hulks 
took up room in the harbours, which year after year, as the 
— of the Navy grew in size and number, could ill be spared: 
and furthermore, since the relinquishment of mast and yard 
training was decided upon, the Sane of the old ships wag 
less marked, whilst the desirability of providing ample room 
for gymnasia to take their place was beyond question. Under 
the circumstances, all predilections had to be sacrificed, ang 
the construction of suitable shore barracks was very wisely 
decided upon. This course was made the easier by the fact 
that there was already the land school at Greenwich, which 
was doing eminently good work, and the further advantage of 
increased room, so that nucleus crews for ships might be 
maintained, was sufficient to give the balance entirely jn 
favour of the multiplication of suitable barracks in coast 
towns. 

Tne Portsmouth barracks are built practically on the site 
of the old Anglesea barracks. The Edinburgh road divides 
the buildings, on one side lying the quarters for the officers, 
on the other those for themen. The latter are erected round 
a large parade ground. They comprise three principal build. 
ings, each some 360ft. long, and each having accommodation 
for some 125 to 200 men. They are lighted by electricity, 
and are fitted with all the requirements that discipline and 
modern sanitary science demand. The gymnasium is hard 
by, and here an interesting display was arranged for the 
benefit of the visitors. The officers’ quarters, standing where 
the Portsea Station Hospital grounds were, were then visited 
and admired. It is a very handsomely appointed building, 
and in the fine mess room, 75ft. long by 35ft. wide, the Com- 
mander-in-Chief entertained his guests. After luncheon a 
tour was made of the dockyard, and then the party 
boarded the tug Volcano, which put off for Osborne, 
Several interesting demonstrations were arranged to enliven 
the passage. As the harbour was left the method of destroy. 
ing submarines by the explosion of a heavy charge on the 
end of a spar, carried by a torpedo boat, was demonstrated. 
Needless to say, the experiment did not go to the length of 
having a submarine in proximity at the time. Then a gun- 
boat came out from Whale Island, and showed what Chief 
Petty Officer Bate could do with a 4°7 gun at a 6ft. target a 
mile away, the visitors being greatly struck with the precision 
oftheaim. After that four submarines showed their paces, 
two diving at Osborne, as the Volcano rounded the Spit Buoy, 
and coming up on her port side some time later ; a similar 
attack being repeated when the tug returned in the evening. 

The Governor of the New Naval College, Captain R. E, 
Wemyss, and other officers and officials connected with the 
college met the party at Trinity Pier, and accompanied them 
in carriages to the training workshops at Kingston, and 
thence to the new buildings near Osborne House. At present 
shese consist of three bungalows, in which —e cadets, 
of whom about sixty arrived on Tuesday last, can be accommo- 
dated. More bungalows will be added as the college develops, 
until about three hundred cadets will be in training there. 
The foundations are already laid for six of these little 
buildings, in each of which some thirty-six youths will live. 
Health and recreation have been carefully thought of ; each 
bungalow has its own plunge bath, and the old fire reser- 
voir for Osborne House has been turned into a swimming bath, 
and cricket and football grounds are already laid out, whilst 
a golf link is in the mind’s eye of the authorities. The mess 
room is a separate building, and the class rooms are arranged 
in the quadrangle of the old Royal stables. Mr. Cyril 
Ashford is the headmaster of this novel scbool, whilst, as our 
readers are aware, an excellent appointment has been made in 
electing Professor Ewing, late of Cambridge, as the new 
Director of Naval Education. 

After tea, in the Cadets’ Mess Room, the party returned to 
the Volcano, and so back to Portsmouth and home, convinced 
chat the new era of naval training was making a very happy 
beginning. 








CONNEL FERRY BRIDGE. 


In our last issue a very interesting series of photographs 
illustrating the stages of construction of the Connel Ferry 
Bridge were reproduced. On page 281 to-day we give four 
more views on an enlarged scale, which exhibit details not 
well seen in the smaller pictures and fill in gaps left here and 
there in the series. 








Dovste Hack Saw.—We are requested to say that Messrs. 
Beanland, Perkin and Co. are nut the makers of the double hack 
caw illustrated in a recent issue. They are the sole selling 
agents ; the saw is manufactured by the patentee, Mr. Whitley. 


WartcH Sprinc STEEL.—According to a peer read before the 
Engineers’ Society of Western Pennsylvania by Mr. J. J. Crane, 
watch spring steel, as it is received from the hot mil], should be as 
thin as possible, but it does not seem practicable to have it rolled 
under -058, in lengths 35ft. to 40ft. It is very hard and springy 
when received from the hot mill, and must be annealed before 
rolling. After annealing, it is placed in a vat of su'phuric acid to 
remove the scale or oxide. Then into a bosh or tub of boiling 
water with lime or sal soda to remove any deposit of acid on the 
steel. It is now ready for the ro'ls for the first roughening. The 
steel is passed throngh the rolls four times and reduced from 
No. 17 gauge to -045, provided it does not vary too much from 
centre to edge. After the first rolling, the steel is annealed for 
the second time, then returned to the rolls. This rolling reduces 
it to -025, when it is annealed again for the third time, and then 
rolled again, This reduces it to -010. Annealed for the last time 
and finished 
springs, 


-006, leaves the steel soft enough to form the 
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RAILWAY MATTERS. 


Tux men employed by the Northern Railways Com- 
pany at Milan have gone on strike, The train service is partially 
auspended, 


Tur total receipts from the tramcars owned by the 
G'asgow Corporation during the past year amounted to 11-25 

nce per car mile, and the total expenses 5-22 pence. The ratio 
cf expenses to receipts was therefore 46-4 per cent. 


An official statement of the working of automatic 
brakes on Indian railways for the past year has been published. 
Jt shows that this class of brake is being increasingly used, the 
proportion of the mileage run by trains so fitted being now, 
roughly, one quarter of the whole. 


Tye annual report of the Board of Trade, dealing with 
the returns of the capital, traffic, receipts, and working expenditure 
of the railway companies of the United Kingdom for the year 
1902 shows that the paid-up capital of the companies collectively 
amounts to the vast sum of £1,216,800,000. 


Tue trial lately made of the Bengal-Nagpur Railway 
new ( class engines as to speed between Howrah to Nagpur re- 
sulted in the run from Howrah to Nagpur being done in 204 hours 
and from Nagpur to Howrah in 19} hours. This, says /ndian 
Engineering, is about the speed of the Punjab mail. 


Works in connection with the Inches and Glespin 
Railway and the widenings of the lines between Coatbridge and 
Gartsherrie and between Newton and Uddingston, on the Cale- 
donian Railway, areall well forward, and will be completed by the 
end of the year. The Mid-Lanarkshire and Ayrshire lines arealso 
approaching completion. 

From October Ist the service to Dresden and Vienna 
by the Harwich-Hook of Holland route will be greatly accelerated 
Passengers leaving London—Liverpool-street Station—at 8.30 

.m., will be due to arrive at Dresden at 10.4 p.m. the next 
day, instead of 12.55 p.m., and at Vienna, vid Dresden, 7.35 a.m , 
the second day after departure, instead of 2.40 p.m. 


Last month there was put in operation for the first 
time in the United States an electric tramway, which has a length 
of 188 miles. It runs between Indianapolis and Columbus, the 
capitals of two contiguous States. Originally the line was worked 
in sections—that is to wey the through route has been obtained by 
completing the gaps in the chain of inter-urban lines between the 
two cities. 


Tue Pennsylvania Railroad has ordered 50,000 young 
locust trees, which are to be set out on land owned by the com- 
pany ; and it is the intention that the policy thus begun, of raising 
timber for the use of the road, will be continued by the planting 
of additional trees each year hereafter. Some experimental work 
has been done along the Middle division of the road for two years 
past, and several thousand trees are already in flourishing 
condition. 

THE competition of the electric tramways in the 
neighbourhood of Aberdeen hasalready cutinto the receipts from the 
(Great North of Scotland Railway Company’s suburban trains, and the 
projected new suburban tramways, towards Donside on the one 
hand and up Deeside as far as Culter on the other, are likely to 
prove further serious rivals, With a view to meet this, the directors 
are seriously considering whether they cannot adopt some descrip- 
tion of motor carriage. 


Tue traffic returns of the London County Council 
tramways show, for the week ending September 5th, £10,731, as 
against £8144 for the corresponding week of last year, an increase 
of £2586. The aggregate receipts this year for 158 days amount 
to £228,384, as against £194,045 for the corresponding period last 
year, an increase of £34,338. The number of pgers carried 
was 2,716,294. The mileage now open is 394 miles, as against 268 
for the corresponding period of last year. 


An Orderis about to be applied for, under the Light 
tailways Act, authorising the construction of electric tramways at 
Woking, and a light railway, seven miles in length, connecting 
Woking and Bagshot, vi¢ Chobham and Windlesham. The London 
and South-Western Railway Company, with whose system the rail- 
way would connect at Woking and shot, is strongly in favour 
of the proposal. Ata later date it is intended to run a similar 
line through Send and Ripley to Effingham Junction. 


AN average speed of 5°8 miles an hour, inclusive of 
stops, cannot surely be looked upon asexcessive. Yet that is what 
the Board of Trade have hitherto sanctioned in Liverpool 
Recently, however, the Tramways Committee have approached the 
authorities on the subject, and regulations have just been issued 
raising the speed limit to eight miles an hour in the heart of the 
city and 14 miles in specified districts where traffic is not so heavy, 
while at some others speeds of 10 and 12 miles will be allowed. 


Tue No. 1 Division of the Tinnevelly-Quilon Extension 
of. the South Indian Railway, viz., Tinnevelly to Shenkotah, 45 
miles, was ready for opening for traffic on August Ist ; a portion of 
this section, 18 miles, Tinnevelly to Kalladakurely, was opened in 
August, 1902, There are still 300ft. of the large tunnel to com- 
plete. It will take at least nine months to take the line through 
to Quilon. The No. 3 Division frcm Ponalwe to Quilon, 28 miles, 
is linked up, and ballast trains aredaily running ; station buildings, 
signals and staff quarters are nearly finished. 


Tue Manchester to London main line of the Midland 
Company was blocked during Saturday night, owing to a goods 
train leaving the rails a few miles north of Matlock. One truck 
became derailed on the up line, and this caused nine other trucks 
to jamp the metals, blocking both sets of rails. Though break- 
down gangs were promptly summoned, the night mails could not 
pass through, and the traffic for some hours was diverted vi@ the 
Dore and Chinley line from the Manchester side. No one was 
injured, but some damage was done to rolling stock. 


Tae Commissioners appointed by the Australian 
Government to inquire into the construction of a Trans-Australian 
Railway have sent in their final report. They recommend the 
adoption of the Tarcoola route, at an estimated cost of over four 
and a-half million pounds. The Commissioners are experts, who 
regard the proposed enterprise from a purely engineering point of 
view, and they point out that Western Australia was mainly 
influenced to accept Federation on condition that she would in 
process of time be connected with the Eastern States by rail. 


Tue Government of India have had under consideration 
the advisability of arranging that all girders of large bridges on 
metre gauge railways should be designed to carry 5ft. 6in. gauge 
loads, It is found that the general dimensions of large girders for 
the two gauges and of the masonry which carries them are nearly 
identical, and that the additional cost of providing the heavier 
girder would rarely be excessive, and in all cases would bear but 
a small proportion to the cost of the whole bridge. The Govern- 
— < India are, therefore, of opinion that the proposal should be 
adopted, 


AT a meeting of the Wolverhampton Town Council, 
held last week, the electric tramways question was decided. The 
Lorain Steel Company, America, has equipped 11 miles with the 
surface-contact system, and the question was whether that system 
had been a commercial success. Its opponents wanted the line 
altered to the overhead wire system, in order to connect the town 
with outside places supplied by the British~ Electric Traction Com- 
pany. If the Corporation refused to take over the lines, the 
Lorain Company threatened to go to arbitration. It was decided 
to take over the tramways on payment of £22,000. 





NOTES AND MEMORANDA. 


Tux action of violet light also distinguishes the rubies 
of Siam from the greatly inferior rubies of Burmah. Those of 
Siam exhibit a scarcely appreciable fluorescence, while the 
or aia stones are invariably very fluorescent and gleam brilliant 
red. 


THE armoured cruiser Pennsylvania was launched at 
the Cramp yards, Philadelphia, on August 22nd. She has twin 
screws, vertical expansion engines, and Niclause boilers. The 
engines are expected to develop 23,000 indicated horse-power, and 
to sustain a speed of 22 knots an hour for four hours, 


Tue revenue for electric .current supplied by the 
Glasgow Corporation for lighting during the year ended May 31st 
last was 2-60d. per unit sold. Althovgh the generating costs 
amounted to 0-57d., (din total eosbsdpenaded tel -Eak, The number 
of units sold was 11,501,324, and to these have to be added 
1,064,404 for public lighting. 


THE tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British possessions, with 
cargoes, during the eight months ended August 31st, 1903, 
amounted to 25,824,642 tons, and the tonnage cleared to 31,140,988 
tons, as against 24,835,395 tons entered, and 29,154,887 tons clearcd 
in the similar period of the year 1902, 


Tue ratio between the diameter and stroke of petrol 
engines for motor cars in current practice, according to the average 
of the engines fitted on cars taking part in the Automobile Club's 
Trial, is 100: 115.6. The cylinder capacity averages 183-3 cubic 
centimetres per brake horse-power. 


Durine last month Scotch shipbuilders launched 34 
vessels, of about 73,585 tons.gross, as compared with 17 vessels of 
17,315 tons gross, in July, and 22 vessels, of 46,882 tons gross, in 
August last year. In the .eight months Scotch builders have 
launched 191 vessels, aggregating about 299,341 tons gross, as 
compared with 198 vessels, of ,708 tons gross, in the corre- 
— period of last year, and 135 vessels, of 354,826 tons gross, 
in . 


THERE is in Peru a fairly large output of alcohol as a 
by-product of the sugar industry. ‘The cost of the alcohol on the 
estates is about 10d. per gallon, At this price the alcohol might 
be utilised ; but the cost of transport and dues are at present too 
heavy to allow of its wide use in places at any distance from the 
sugar mills, The Peruvian Government propose to apply to Con- 
gress for the abolition or reduction of dues on alcohol intended to 
be used as fuel. 


Tue ships employed in the trade of the United King- 
dom last year included 6699 sailing vessels of an aggregate 
tonnage of 1,745,732 tons, employing 44,179 persons, and 7727 
steamers, of 8,059,969 tons, employing 209,361 persons. In 1887 
there were 12,694 sailing vessels, of an aggregate tonnage of 
3,114,430 tons, employing 81,442 persons, and 5029 steamers, of 
4,009,324 tons, and employing 121,101 persons engaged in our 
home and foreign trade, 


As compared with 268,782 long tons in 1901, the total 
production of copper in the United States in 1902 was 294,423 long 
tons, of which the Lake Superior district produced 76,165, or 
25-9 per cent.; Montana, 128,975 long tons, or 43-8 per cent.; and 
Arizona, 53,547 long tons, or 18-2 percent. This is an increase in 
the total production of 25,641 long tons, or nearly 10 per cent., as 
compared with 1901. Utah is forging to the front as one of the 
most important copper States. 


Tests made recently by Professor Grubler, of Dresden, 
to ascertain safe speeds for running emery wheels demonstrated 
tbat no wheel stood more than 4340 revolutions per minute. Most 
wheels broke into four quadrants—none into two pieces. The 
fractures always commence, as partly developed cracks show, in 
the inner bore, where, according to theory, the stress is highest ; 
the paper washers did not break, as a rule, but the marks on them 
indicated the paths described by the breaking fragments. 


Tue United States Navy Department has devised a 
plan for testing the Niclausse water-tube boiler, which has been 
installed on the Maine and other warships. Instructions have been 
issued under which the Maine is about to start on a cruise to the 
Azores or the Cape Verde Islands, making a run of 3000 or 4000 
miles at as high speed as can be obtained without recourse to 
forced draught. On the return of the battleship, says the Jron Age, 
the vessel will be again subjected to the contract test of a two 
hours’ run under forced draught. 


THE annual capacity of the completed blast furnaces 
of the United States on June 30th, 1903, is estimated at 
26,600,000 gross tons. If to these figures be added the annual 
capacity of the furnaces under construction on June 30th and of 
the old furnaces which were to be révived on that date, a grand 
total of over 31,000.000 tons is reached as the approximate total 
yearly pig iron producing capacity of the country on December 31st, 
1904, when practically all the furnaces under construction on 
June 30th, 1903, are to be ready for blast. 


Tuer St. Pancras Borough Council on Wednesday last, 
after a long discussion, decided by a considerable majority, and 
against the recommendation of its own Electricity Committee, to 
accept a tender for the supply of electric cables from a British 
firm, although it was £700 more than one received from a German 
firm. It was urged that the monéy would be spent largely in 
wages for British workmen, and that the conditions which handi- 
capped the British as against the foreign manufacturer should not 
be allowed to operate to the former’s disadvantage. 


At Trouville regatta last Saturday the Napier motor 
boat succeeded in defeating, in two races, its continental rivals, 
with which it was not permitted to compete in the long distance 
race from Paristo Trouville. The first was a race over the nautical 
mile of 1852 m., and this was won by the Napier boat in 3 min. 
33 sec., beating the Mercedes boat, which had won the Paris- 
Trouville race, as well as two other French competitors. In the 
Gaston Menier Cup, over a distance of three nautical miles, the 
Napier boat was again successful, this time over a German rival. 


A RETURN which the Board of Trade has issued shows 
that in the eight months which ended on the 3lst ult. 132,871 
persons left the United Kingdom—about 40,000 of them being 
foreiguers—for British Colonies and Possessions, as compared with 
89,274 in the corresponding period of last year. British North 
America attracted 78,734, as compared with 47,295 last year, and 
South Africa 40,446, as compared with 27,433. The emigrants and 
others who went to the United States numbered 171,221. Of 
these 43,158 were English, 9823 Scotch, and 27,099 Irish. The 
grand total of the departures was 309,159, as against 245,634 in 
the first eight months of last year. 


Dynamite freezes more easily than water, and when 
frozen cannot be loaded properly and is difficult of explosion. It 
must be thawed, and in this operation we encounter practically the 
only danger in handling dynamite. There are safe ways to thaw 
dynamite. According to the Jron Age, the Rundle thawer, where 
the explosive is in tubes surrounded by hot water, is safe. When 
a mass of dynamite, as in these cartridges, is exposed to cold 
sufficient to cause the nitroglycerine to freeze, it does not become 
uniformly hardened throughout. On exposure of ‘such cartridges 
to sudden heat some parts of the material surrounded by still frozen 
dynamite will explode, and the surrounding envelope will develop 
the initial pressure for raising other parts to an exploding point, 
and so on more rapid than thought. 





MISCELLANEA. 
A NEw coal mine is about to be sunk at Bradford, Man- 


chester. Other ss developments on a large scale are 
— carried out in the Atherton, Leigh, Bamfurlong, and Wigan 
istricts. 


A project is on foot for pumping the water from about 
fifteen old collieries which lie in the Ruabon district, East Denbigk- 
shire, and if the scheme proves successful it will release from the 
submerging water something like forty million tons of coal. 


Tue Admiralty have decided to make Felixstowe the 
base port for the Medway destroyer instructional flotilla, and orders 
have been given for the battleship Audacious, which has been con- 
verted into a base ship at acostof £56,000, to be taken to Felixstowe 
to enter upon her new duties. 


THe Austrian Government has been experimenting 
with some new howitzers for the Austrian army at Neumarkt. 
Not only are the howitzers new, but the explosive shells which will 
be fired from them are also of a new type, and both were tested 
against a fortification of new construction. 


On Friday and Saturday, October 2nd and 3rd, a series 
of speed trials will be held on the front at Southport, the well- 
known Lancashire seaside resort, under the auspices of the Auto- 
mobile Club and the Liverpool Self-propelled Traffic Association, 
There will be a motor cycle section with four events, and a tourist 
section, eight separate races, 


THE great Portland cement centre in the United States 
to-day is the extensive belt of the Lehigh Valley, which extends 
across the counties of Lehigh and Northampton in the State of 
Pennsylvania, and over into Warren County in the State of New 
Jersey. This is the only district discovered where the deposit in 
any way approaches an ideal chemical composition for Portland 
cement, 


AttHoues the first plant in America for the manu- 
facture of cement was laid down in 1865, the progress of the work 
was slow up tothe year 1890, Inthat year the production of 
Portland cement was about 200,000 barrels, but eleven years later, 
in 1901, the production was 8,600,000 barrels ; the production for 
a sac the Lehigh district alone is estimated at 12,000,000 

rrels, 


Tue British Consul at Capri states that a company has 
been formed to supply electric light, and as an integral part of 
their scheme a funicular railway is to be constructed from the 
little port on the north side of the island to the village at the top 
of the hill. It is quite likely that this railway will make Capri 
into a summer bathing station, which will add very materially 
to its prosperity. 

Tue large steel works at Terni were mainly established 
by tbe assistance of the Italian Government. The steel made 
there was excellent, and the Government insisted that it should be 
used by Armstrongs for the making of guns for the Italian navy, 
although British steel would have cost less money. Messrs. 
Armstrong now have their own steel works at Pozzuoli, and are 
consequently independent of the Terni works. 


Tue Berlin correspondent of the Standard says that 
the battleship to be launched at Krupp’s Germania Dockyards, at 
Kiel, to-day—Friday—belongs to the new Braunschweig type. 
These ships are of 13,200 tons, and are fitted with engines of 
16,000 indicated horse-power. They are armed with the new 28 
and 17 centimetre quick-firing guns, have a length of 121 metres, 
and — manned by a crew of 660-men. The total cost is 23 million 
marks. 


Some time ago the Windsor Corporation decided to 
erect a dust destructor in the town near the river, and they 
obtained the sanction of the Local Government Board to the scheme, 
On the proposal, however, coming to the knowledge of the Crown 
authorities, a protest was entered on behalf of the King against 
the project, on the ground that the selécted site was too near, and 
within sight of the Castle. Consequently, a new site has now been 
taken further away. 


Tue Manx Government imposes a duty of 1d. per head 
in respect of all passengers embarking or disembarking at Manx 
ports ; and the returns issued in connection with this tax show 
that during May, June, and July last 167,094 persons were landed 
at Douglas, as compared with 142,259 in the corresponding mouths 
last year, and 163,151 in the corresponding months in 1901. During 
the three months named there were landed at Ramsey this year 
15,804 persons, as against 3378 last year, and 5876 in 1901. 


Ir is reported from Glasgow that the breach between 
the Council cf the Amalgamated Society of Engineers and the 
Clyde men has been widened by the Council having ordered a new 
Glasgow District Committee to be appointed, and the immediate 
refunding by the men of the two weeks’ strike pay granted by the 
Local Committee during the recent strike. The Glasgow Com- 
mittee have been under suspension since the strike. The men 
declare they will withhold their subscriptions to the society rather 
than refund strike pay. 


A TELEGRAM from New York states that five English 
spinners from Morley, Yorkshire, one being a woman, have been 
arrested in Canton, Massachusetts, under the contract labour law, 
which forbids artisans from entering tie United States under an 
agreement with an employer. They will be sent back to England 
at the expense of the shipping company which brought them over. 
This is the second attempt these same persons have made to enter 
the United States. They were deported the previous time and 
returned immediately. 


Tue Committee of the Bengal Chamber of Commerce 
has addressed a communication to the Finance and Commerce 
Department of the Indian Government on the P. and 0. mail con- 
tracts, in which they set forth the following important considera- 
tions. The existing contract provides for transit between Brindisi 
and Bombay in 302 hours, or a running speed of 14-5 knots per 
hour ; but in actual practice the speed does notexceed 14-2 knots 
perhour. The Committee considers this rate altogetherinadequate. 
They put forward, however, a claim for a 19}-knot service, which 
would reduce the time for carriage of mails from London to Bom- 
bay to about twelve days. 


In spite of the disapproval of the Panama Canal Treaty 
by the Senate of Colombia, the United States Government 
evidently cherish a hope that the; Treaty may yet be ratified. 
The period within which ratifications were to have been exchanged 
between the two Governments will expire on September 22nd, but 
it is understood that this period will be extended in order that 
Colombia may have reasonable time to reconsider her action. 
Meanwhile there is a growing belief that any prolonged delay on 
the part of the Colombian authorities will result in the permanent 
abandonment of the Panama project and the adoption of the 
Nicaraguan route for the isthmian canal. 


A MYSTERIOUS occurrence which caused two deaths is 
reported from Coatbridge. Three men, named Robert Bell, and 
John and James Scullion, were walking in Indian file from the 
Kiltonque seam of the Shawhead pit belonging to the Rosehall 
Coal Company, when Bell and James Scullion fell to the ground 
with ashriek. John Scullion turned round to his cousin and at 
once received a shock as from a powerful electric battery. Hesvon 
recovered, and went for assistance. When he returned the two 
men were found to be dead. Three men in another level of the 
pit also received a shock, though not of a serious character. 
Certain parts of the workings are lit by electricity, but in the Kil- 
tonque seam there is no cable, 
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SUBSCRIPTIONS. 
Tax EnotngeR can be by order, from t in town or 


TO CORRESPONDENTS. 


notice can be taken of commu 
instructions, 


4aP All letters intended for insertion in Tos Enonemme, or containing 
questions, should be accompanied the name and address of the writer, 
not necessarily for publication, but as a of good faith. No notice 
whatever can be taken of anonymous 
4aP =We cannot undertake to return di or manuscripts ; we must, 
therefore, request correspondents to keep : 7 


REPLIES. 


J. C. (Westminster). — See Anglin’s ‘The Design of Structures,” 
published by Chas. Griffia and Co., Limited. 

J. B.—We cannot recall the name of any book on lime kiln construction, 
but will make some inquiries. Have you tried works on manu- 
facture of lime and cement? 

F. W. A. (Bandikui).—Special plant is required for the manufacture of 
vacuum aod pressure railway brake gear. and we understand that the 
railway companies can purchase what they want at a smaller price 
than that at which they cou!d manufacture for themselves. 

A Tatrty Years’ Reapger.—Seeing that a piston-rod may get so hot 
that the oil on it will take fire and blaze up, we see no reason why a 
slide valve should not become overheatei. The trunks in Penn's big 
marine engines. alth ugh working with low-pressure steam in hemp- 
packed stuffing-boxes, were liab!e if neglected to burn the packing. 


INQUIRIES. 


MACHINGS FOR PEARLING TAPIOCA. 
Srm,—Can any of your readers give me the names of firms who manu- 
facture machines for pearling tapioca ? 
September 16th. A. M. 
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ADVERTISEMENTS. 

pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accom led by 
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Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later tham Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing t of the 
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PUBLISHER'S NOTICES. 


*,’ During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*,” With this week’s number is issued, as a Supplement, a Two-page 
Engraving of a Four-coupled Express Passenger Locomotive, 
South-Eastern and Chatham Railway, Every copy as issued by 
the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it, 
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THE WATERLOO ACCIDENT. 


On July 15th an express passenger Lancashire 
and Yorkshire train ran off the line close to Waterloo 
Station. Six passengers and the fireman were 
killed; 112 passengers and the driver and three 
other servants of the company were injured. The 
catastrophe has attracted much attention, not only 
because of its unusual magnitude, but because the 
circumstances were remarkable, and the utmost 
uncertainty prevailed as to its cause. The train is 
one well known. It leaves Liverpool daily for 
Southport at 4.30 p.m, and runs at a high velocity, 
at least 60 miles an hour being attained in some 
places. On July 15th it consisted of six large bogie 
coaches drawn by a tank engine, which was illus- 
trated in our pages on July 24th. The accident 
occurred on a curve of 23 chains radius close to 
Waterloo Station. The engine came off on the 
inside, not the outside, of the curve, ran up the 
ramp at the end of a platform and knocked down 
oon carrying an overhead footbridge, which then 
ell. The engine turned round and came to rest at 
the side of the wrecked train, facing towards Liver- 
pool. It is a four-coupled tank engine, with a lead- 
ing and trailing pair of wheels, which traverse in 
radial axle-boxes about lin. each way from the 
centre line. The total wheel base is 24ft. 4in. The 
rigid wheel base—that of the four-coupled wheels— 
is 8ft. 7in. only. The weight on the trailing driving 
wheels is 17 tons 7 ewt., and on the driving wheels 
17 tons 8cwt. It is well that these figures should 
be kept carefully in mind. The engine is one of 
270, which have all given perfect satisfaction in 
working high-speed traffic. Its total weight is 
59 tons. We have just received a copy of Major 
Druitt’s report to the Board of Trade of the results 
obtained during the inquiry which he has carried 
out, intended to ascertain the causes of the 
accident. 

The facts admit of being stated in a very few 


3} words. Nothing whatever in the way of an obstruc- 


tion was found. The road was in perfect order and 
alignment. It was torn up for a distance of some 
yards by the engine ploughing over the sleepers, 
but this had nothing todo with the derailment, 
which was extremely sudden. The speed of the 
train at the time was probably 50 miles an hour, or 
a little more—nothing in any way unusual. The 
cant of the outer rail is 2}in. The line was not 
spread. The engine was the first vehicle to get off 
the rails. It appeared that its leading end jumped 
suddenly, and came off, as we have said, to the 
inside of the curve. No reason whatever so far 
could be found for the derailment. The inquiry, 
however, brought out some interesting information ; 
and although Major Druitt has failed to take notice 
of one most important factor, the general conclusion 
at which he has arrived is sound and sensible: The 
engine is carried on under springs of somewhat 
peculiar type. The spring buckle has an eye which 
is secured to the underside of the axle-box by a pin. 
The frames are fitted with blocks, on which the 
ends of the springs rest. They are in no way 
secured to the engine, save by the yoke pin just 
mentioned. If the pin breaks, the spring falls on 
the permanent way. A broken pin was found close 
to the site of the accident ; alsoaspring. The engine 





did not run over either the spring or the pin, but 
the loss of the spring was the cause of the accident. 
It would serve no good purpose to recapitulate the 
evidence. It threw little or no light on the problem. 
The broken pin and the dropped spring supply the 
clue, and Major Druitt reports accordingly that, in 
his opinion, ‘‘the dropping of the spring of the 
right trailing coupled wheel must be regarded as 
the most probable cause of the derailment, as, 
judging from the damage to the permanent way, I do 
not think that excessive speed alone can account 
for the derailment, as, had the engine mounted or 
burst the outer rail,’ it and the carriages behind 
would have been derailed on the outside of the 
curve, viz., to the left, whereas the contrary was 
the case. Once the portion of the weight of the 
engine carried by any one spring was taken off an 
axle-box, the corresponding wheel would be more 
liable to jump the rail, especially when the engine 
was running 50 miles an hour round a 23-chain 
curve with only 24in. of super-elevation, as a larger 
proportion of the weight would be thrown on to the 
outer wheels. I think that as there were no marks 
on the right leading and right driving wheels, the 
right trailing coupled wheel was the first to jump 
the right-hand rail on to the chairs, and the 
right driving and. right leading wheels would 
then be carried still more to the right clear of 
the chairs. It was the bridle of the spring on 
the axle-box of the right trailing coupled wheel 
that was found 65 yards from . the footbridge, 
and once this bridle had broken the spring sup- 
ported by it would immediately drop off.” Having 
found that the curve had nothing to do in bringing 
about the accident, he then goes on to say that 
trains should not be run round it at a higher speed 
than 35 milés an hour. We may let this in- 
consistency pass. We may leave the report at this 
point, and explain‘what really happened. 

It was, it will be remembered, a trailing coupled 
spring that was dropped. Now there are four wheels 
at each side of the engine. The loads are pretty 
fairly distributed ; on each driving wheel, say, 8tons 
10 cwt.; on each bogie wheel about 6 tons. The 
moment the spring pin broke the 74 tons or so which 
it carried were transferred to the three other wheels 
on the right-hand side of the engine. The result 
was, no doubt, that as the top of the hornblock did 
not come down to rest on the axle-box, the wheel 
was left without any load but its own weight. 
Balancing is, we believe, divided among the four 
wheels in these engines, and about two-thirds of the 
reciprocating weight is balanced. This being so, 
the weight of the engine is sufficient to hold any 
one or all of the four wheels down on the rails, at 
any speed up to at least 85 milesan hour. But 
with the spring gone, and nothing to prevent the 
axle-box from moving up and down in the horn- 
plates, it was almost certain that the wheel at the 
speed attained would leave the rail once in every 
revolution, and even if the balance weight did not 
suffice for this, then the angular thrust of the 
coupling-rod would help. It is not easy to devise 
conditions which would make the engine more 
unsteady. _ We can imagine it deprived of the 
guidance of the right-hand driver, swinging violently 
first to one side at the trailing end and then the 
other. The lateral radial guide springs would, by 
their oscillation, help for the moment to throw the 
engine to the right or left. The distribution of 
weight would be altered, most probably that on the 
leading right-hand wheel being reduced. - The whole 
machine would tend to rise up and down, and the 
jumping of the track as described by eye-witnesses 
would be the natural consequence. 

Summing up, we give it as our opinion that the 
engine left the rails because the loss of load on the 
right-hand trailing axle-box, brought about by the 
breaking of the spring yoke pin, left that wheel free 
to rise clean off the rail under the influence of the 
balance-weight centrifugal effort and the angular 
action of the coupling-rod. If this were not the 
cause of derailment, then all that remains to be said 
is that the connection between the loss of the spring 
and the derailment remains for elucidation. No 
direct evidence bearing on the point is to be 
found in Major Druitt’s report. 


EXPERIMENTAL TANKS. 


ATTENTION has been called by Sir Nathaniel 
Barnaby to the “understanding’’ that the Institu- 
tion of Naval Architects would take measures for 
getting from shipowners and shipbuilders the money 
required for building an experimental tank as an 
addition to the National Physical Laboratory. The 
sum required is £15,000. It has not been forth- 
coming.. Sir Nathaniel is exercised in his mind 
about this recalcitrance, and, writing to the 7imes 
on the subject, he explains the delay in the following 
words :—“ Shipowners will not subscribe until they 
see that shipbuilders are ready to do so. Ship- 
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builders hesitate because they either doubt the 
value of the method of research, or they consider 
that, if it is valuable, their own establishment 
should have an installation of its own. Perhaps 
they do not quite realise how much of the success 
of such an establishment depends on the special 
education and training of the observer.” 

At the time when the proposal to establish such 
a tank was first put forward, it was objected that 
Bushey House was not the proper place for it, and it 
was argued, as we think in a wholly unanswerable 
fashion, that there was no special reason of any 
kind why an experimental tank should be con- 
structed far inland, while, assuming that it is really 
wanted, the proper place was at some large ship- 
building centre. The Clyde already has one at 
Dumbarton—the result of the private enterprise of 
Messrs. Denny Brothers. The Admiralty have two 
in the south at Chelston Cross and Haslar. Liver- 
pool or Hull or Neweastle-on-Tyne are all three 
desirable localities for one or more tanks. Nothing 
at all can be advanced from a shipowner’s or a 
shipbuilder’s point of view in favour of London. 
Sir Nathaniel Barnaby is evidently in possession of 
this fact, for he adduces the only reason available 
for incorporating the tank with the National 
Physical Laboratory, when he says by implication 
that a tank erected elsewhere will not possess the 
advantage of being worked by men who understand 
it. We venture to say that Sir Nathaniel Barnaby 
will have much difficulty in making out a case for a 
tank at Bushey on this basis. We shall even go so far 
as to say that if Sir Nathaniel will make inquiries 
he will find that it is just because shipbuilders have 
small faith in the national science men, and a great 
deal in their own ability to do their own work, that 
the funds have not been subscribed long since. We 
are ourselves entirely at a loss for a reason why 
Bushey men should possess any special fitness for 
such work as compared with numbers of men who 
could be selected from our shipyards as peculiarly 
qualified for working an experimental tank to the 
best advantage. The scheme as it stands is, rightly 
or wrongly, mixed up with South Kensington, and 
the past history of South Kensington has not made 
it acceptable to the leading manufacturers of the 
day. It will be found very difficult, if not impos- 
sible, to persuade either shipowner or shipbuilder 
that £15,000 spent on a tank at Bushey will be 
spent to the best advantage. Possibly the difficulty 
might be got over if the names of the tank staff, 
being published, proved convincing. As the affair 
stands no one will subscribe to the construction of 
the tank until he knows by whom it will be used ; 
and no staff can be nominated until the tank is, at 
all events, being constructed. A deadlock is so far 
the result of the dilemma. 

There is, moreover, another difficulty which Sir 
Nathaniel fully appreciates. He has appended to 
his letter published in the 7imes of Saturday a long 
communication from the Admiralty in praise of 
tanks, and explaining the nature of the valuable 
results obtained from their use. Sir Nathaniel sees 
that the experimental tank is regarded with some 
doubt as regards its practical utility. We think 
that it must be admitted that this doubt is justified 
from the point of view of the ordinary shipowner 
and the men who build ships for him. An enormous 
number of ships engaged in trade never exceed a 
speed of 12 knots. The regular rate of the ocean 
tramp is nearer 10 knots. The power required to 
propel her at low speeds is very minute—it has 
been calculated that the heat produced by burning an 
envelope would suffice to carry a ton of cargo half a 
mile. We need not go so far as this, and yet see 
that no tank experiments can help the shipowner 
much. Indeed, the shape of his boats is, in a way, 
determined for him by conditions which have 
nothing to do with speed or hull resistance. The 
value of the tank is experienced when very high 
velocities are to be attained, and the utmost possible 
speed has to be got with any given power. For 
work of this kind the tank, properly used, can teach 
valuable lessons. But the number of high-powered 
ships is comparatively small, and the firms building 
them are of a dignity and importance which will 
prevent them from going hundreds of miles to 
Bushey for information. If they think that tanks 
are worth the cost of them they will have them, just 
as Messrs. Denny have one at Dumbarton. The 
utmost, it appears to us, that a staff with a tank 
at Bushey could do is carry out Research in the 
abstract. How far the results obtained would be of 
use in practical shipbuilding and marine engineering 
must for the time being remain an open question. 

It is idle to deny that a widespread doubt lingers 
in our great shipping centres as to the trustworthi- 
ness of experiments made with models. After all, 
sea-going conditions cannot be reproduced, even in 
miniature, with certainty inatank. Shamrock III. 
was the result, we believe, of tank trials. Whether 
the American boat was or was not we are not cer- 





tain; we believe that Herreshoff designed her 
without help from a tank. But that is a small 
matter. The Dumbarton tank undoubtedly gave 
most perfect lines for the Channel turbine steamer 
The Queen, and not a few other boats ; but beyond 
this few competent authorities are disposed to go. 
The Admiralty claim for the Government tanks that 
they have supplied valuable information about pro- 
llers. It appears to us that this is just the 
epartment of investigation in which the tank breaks 
down. We must either assume that the teachings 
of the Government tanks have been wholly ignored, 
or else that they have been entirely misleading, in 
such cases as that of the Hyacinth and Minerva, to 
say nothing of other ships in the Navy. Notwith- 
standing the existence of the Torquay tank for many 
years, no one now disputes that at this moment the 
designing of screw propellers is almost entirely 
glorified guesswork; and no one really can tell at 
the outset whether any given type or dimensions of 
a propeller are the best that it is possible to adopt 
for any particular ship. It is probable that all tank 
experiments on screw propellers are gn sa 
and must always remain so, because it is impossible 
to reproduce in a tank the conditions prevailing in 
the open sea. 

We are quite prepared to advocate the possession 
of an experimental tank at every port where high- 
powered steamers are constructed. We believe that 
they can be made worth the outlay upon them, in 
so far as they supply a particular kind of informa- 
tion that cannot be obtained otherwise. But we 
also believe that their value may be over-rated by 
enthusiasts, and we are certain that a tank in con- 
nection with the National Physical Laboratory will 
not content shipbuilders or shipowners. The fact is 
forgotten that those interested in experiments, from 
commercial reasons, are always desirous to keep the 
results obtained for their own use and benefit. It 
would be extremely difficult to do this with a public 
tank. It is for this reason among others, we fancy, 
that subscribers will not come in; and, after all, the 
Bushey tank, if it is ever made, will, as we have said, 
have to carry out abstract research. It remains to be 
seen whether the shipowners or shipbuilders can be 
induced to provide facilities for such work. The 
cost is, after all, so small that the funds ought to be 
forthcoming. But we can assure Sir Nathaniel 
Barnaby that the best way to obtain them is to 
establish confidence in the Royal Society, and its 
fitness to carry on the work. 


FUEL AND STEAM. 


In the present day it is unwise to say that a dis- 
covery in physics, or chemistry, or engineering, 
cannot be possible, because it appears to be 
extremely improbable. On the contrary, when 
statements difficult of acceptance are made, the 
prudent man with an open mind will consider not 
only the evidence adduced, but will carefully 
examine the reasons why the story cannot be true. 
It will very often be found that incredulity is based 
on that worst possible form of ignorance, namely, 
the assumption that the last word has been said, 
and that all is known that can be known about the 
question at issue. When, for example, Mr. Kirkaldy 
asserted that a distinct economy was secured by 
heating feed-water with live steam, it was the 
simplest matter possible to protest that he was 
entirely mistaken—that he might as well say that 
by taking money out of one pocket and putting it 
into another he had made himself richer than he 
was before the change. However, the results, not 
only of careful experiments, but of the actual work- 
ing of the live steam feed-water heater on board 
numerous steamers, showed that, so far at all events, 
a very considerable saving in the consumption of 
fuel was secured. The precise cause of the saving 
has yet to be ascertained. The probable cause is 
that better circulation is obtained in the boiler, and 
the mysterious process of transmuting water into 
steam is in some way facilitated, with the result 
that smoke-box temperatures are reduced. In a 
word, the heating surface is made more efficient. 
Many other cases might be cited did space permit. 
Our readers will, no doubt, be able to supply some 
for themselves. 

Within the last few months a rumour, or perhaps 
something more, has been heard, which it seems to 
us, remarkable as it is, ought not to be regarded as 
necessarily untrue. It is in effect that the quantity 
of steam required to produce an indicated horse- 
power per hour is sensibly affected by the quality of 
the fuel used to make thatsteam. We do not quite 
know with whom the proposition originated. It 
appears, however, that the results obtained with 
certain steam cars burning petrol or petroleum were 
so excellent that it was said that they must be due 
to the nature of the fuel. Of course, this has no 
reference to the calorific value of the fuel. Put in 
other words than we have used, it is said that less 
feed-water per indicated horse-power per hour will 





eS 
suffice with petrol or oil as a fuel than is needed }, 
the same engine with coal or coke as a fuel r 
first sight this seems to be preposterous. Belen. 
we have done we hope to show that the all i 
result is at least not outside the region of possibilt 
Apart from more or less indefinite rumour, we want 
some definite statement of fact and figures hearin 
directly on the question, and, curiously enongh 
Mr. Pettigrew, locomotive superintendent of . 
Barrow-in-Furness Railway, has unwittingly ae 
He them in a most interesting paper on « Goal he 
uel at Barrow-in-Furness,”’ which he brought 
before the members of the Iron and Steel Institts 
recently at Barrow. This paper sets forth yq 
lucidly the result of ‘an elaborate investigation which 
Mr. Pettigrew carried out to ascertain the value of 
various coals. The results which he obtained ar 
set forth in large tables, which bristle with subjectg 
for discussion, and about certain of which we hope to 
have something to say at another time. For the 
moment we shall confine our attention to a ye 
few figures only. Among other things ascertaineg 
were the indicated. horse-power of the engine— 
a six-coupled goods locomotive—with which the 
experiments were carried out, the quantity of 
water evaporated per pound of coal, and the 
weight of steam—otherwise water—required per 
indicated horse-power per hour. We may pr. 
mise that the conditions of test were remarka}| 
uniform. Every possible precaution was, indeed 
taken to secure similarity of working condition 
during the trials. In Table II. a line is devoted to 
“water evaporated per indicated horse-power per 
hour running time in pounds,” This is, of course, 
the same thing as the steam used per indicated 
horse-power per hour. Now there is a wonderfyl 
uniformity in the figures obtained on the various 
runs with different coal. During five experiments 
made with Yorkshire coal the lowest consumption 
of steam was 20°3 lb., and the highest 21-2 lb.; but 
with Scotch coal the lowest consumption was 19:7 b,, 
and the highest 21-2 lb. per indicated horse-power, 
The mean of five experiments with Yorkshire coal 
is 21-2 lb.; the mean of five experiments with Scotch 
coal is 20°41b.—that is to say, 0°8 of a pound less steam 
with Scotch than with Yorkshire “a These figures 
very definitely seem to show that the quality of the 
fuel affects the consumption of steam per indicated 
horse-power per hour. The amount of the saving 
is not large; but less has before now materially 
affected the fulfilling of a contract. Instead of 
attempting to explain away the facts, it will be 
found much more profitable to ascertain what the 
figures really mean. 

Pushing our investigations a little further, we find 
that the average evaporation with Yorkshire coal 
during the runs was 9:41 lb. of water, and that of 
Scotch coal was 7:97lb. per pound of coal. It is 
well known that steam engines are supplied 
normally, not with steam, but with a mixture of 
steam and water. The percentage of water is 
seldom less than 3 in any boiler. With water-tube 
boilers we have known it to reach to 13 and 14 per 
cent. Ina locomotive it can hardly be less than 
5 per cent. The drier the steam the less of it will 
an engine use. Not only is cylinder condensation 
less, but a quantity of water which does little or no 
work has not to be charged to the engine, and so we 
come to the very simple fact that the consumption 
of steam per indicated horse-power may be less 
with one fuel than with another, just because the 
quality of the steam produced by one may be better 
than that made by the other. Applying this to 
Mr. Pettigrew’s figures, it seems quite likely that 
the Yorkshire coal developed a higher temperature 
in the fire-box than did the Scotch coal. The result 
would be a greater production of steam in the 
narrow fire-box water spaces, a more localised 
action, and, in a word, wetter steam. The Scotch 
coal, with its lower temperature, would cause less 
turmoil in the boiler, the requisite quantity of steam 
being produced over a larger surface. Considered 
in this way, it will be readily understood that there 
is really nothing inherently improbable in the state- 
ment that the weight of steam required to develop 
a horse-power is influenced by the qualities of the 
fuel used. Just the same thing may be said of the 
fireman. The whole question is one of considerable 
interest. There is reason to believe that the con- 
sumption of coal is materially affected by the way 
in which it is used, quite apart from the calorific 
value of the fuel. One fireman will produce from 
Lancashire boilers dirty wet steam, while another 
man will get dry clean steam from the selfsame 
boilers. The lesson is well worth taking to heart. 
Economy is sought for in all sorts of ways. How 
much it depends for its existence on the quality of 
the steam no one seems to consider. 


> 





SPECIFICATIONS FOR STEEL RAILS. 


A Few weeks since there appeared telegrams in all the 
daily papers stating that an English firm’s tender was 
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— 
recommended for acceptance for the tramway rails and 
fastenings, and that the grooved tram rails, &c., were to 
be of foreign make. There were also reported some alleged 
remarks of the municipal engineer to the effect that if 
British steel makers.chose to tender to their own condi- 
tions instead of to the conditions laid down in the speci- 
fication they must expect to lose contracts. We have 
seen statements of this kind made over and over again, 
to the implied detriment of the British maker, so that we 
thought it would be worth while to endeavour to ascertain, 
if possible, what could be the basis of remarks of this 
nature, so far as such could be ascertained by an examina- 
tion of the printed documents in connection with the 
Johannesburg electric tramway contract. We have 
before us Specification No. 1, dated May 4th, 1903, and 
we have a “ second issue,” dated September 14th, 1903. 
We have only to examine Section “A” in these 
two specifications, under the heading of “chemical 
analysis” for the steel grooved girder rails, to form some 
idea of the probable reason for the remark attributed to 
the municipal engineer above referred to. This analysis, 
which is identical in the two specifications, reads as 
follows :—Carbon, not less than 0°50 per cent. and not 
more than 0°60 per cent.; sulphur, not more than 0°05 
r cent. ; silicon, 0°08 to 0°10 per cent. ; phosphorus, not 
more than 0°062 per cent.; manganese, not less than 0°8 
per cent. and not more than 1:0 per cent. No other 
foreign substances are to be present. We take the 
liberty of doubting whether the carbon content is prac- 
ticable, particularly when it is remembered that at 
present steel rails are usually made by either the 
Bessemer acid or Bessemer basic processes. But what 
is to be thought of an engineer who stipulates in his 
specification for phosphorus not more than 0:062 per cent. 
—in other words, the manufacturer is bound down toa 
limit of phosphorus of 1 part in 100,000. Such a stipulation 
reveals an utter ignorance of metallurgical chemistry on the 
art of the persons who have drawn up this specification. 
We doubt whether there are any two chemists in 
existence who would bind themselves to determine 
phosphorus in agreement with one another so close 
as 1 part in 100,000. We further take the liberty 
of doubting whether the persons responsible for 
this specification are capable of stating what is the exact 
influence of silicon in such steel, when limited to 0°08 to 
0:10 per cent., or that they can set out justifiable 
grounds for imposing a minimum limit of silicon. We 
have little doubt that the British manufacturer would not 
care to bind himself to the risks inseparable from the 
acceptance of such a specification. Every engineer is 
aware of the difficulties of stipulating chemical analyses, 
and we can sympathise with the natural reluctance of 
steel manufacturers to deliver themselves, bound hand 
and foot, to a specification which is framed on the limits 
of the impracticable. We have no doubt that 
loyalty on the part of British steel makers would prompt 
them to tender on a specification which is practi- 
cable, and that specification is represented by the British 
Standard Specification and Sections of Tramway Rails 
and Fish-plates, as issued by the Engineering Standards 
Committee. It is common knowledge that the Committee 
responsible for this specification includes practical men 
who have had considerable experience in the manufacture 
of steel for tramway rails and fish-plates. The chemical 
analysis stipulated by the Engineering Standards Com- 
mittee in the British Standard specification is as follows : 
—Carbon from 040 to 055 per cent.; manganese from 
0:70 to 1-0 per cent. ; silicon not to exceed 0°10 per cent. ; 
phosphorus not to exceed 0°08 per cent. ; sulphur not to 
exceed 0:08 per cent. We undertake to say that if 
British manufacturers tender to the British Standard 
specification in preference to the Johannesburg specifica- 
tion, which bears the names of Messrs. Mordey and 
Dawbarn and the Johannesburg town’ engineer, they act 
as prudent and sensible men. We resent, on behalf of 
the British manufacturers, an implied slur which has 
been cast upon them in connection with this contract in 
various paragraphs circulated throughout the British 
Press. So far from being censured, the British maker 
who endeavours to work on standard and practicable 
lines should be praised and encouraged. 








NEW SWING BRIDGE OVER THE AMSTER- 
DAM CANAL. 


At Velzen, a small town about three miles from Ymuiden 
Haven, the North Sea terminus of the Amsterdam Canal, a 
new swing bridge, of very considerable span, is in process of 
construction. The principal dimensions and type character- 
ising the structure are represented in the accompanying 
elevation in outline. One of the cantilever arms stretches 
across the central or main navigable channel, which ranges 
in the axis of the stream, and has a clear width of 181ft. 

he other arm connects the Haarlem shore with the middle 
Pier common to both the swinging arms, over which they 
are braced together by a complete system of panel strutting 
and tieing. Both arms are identical in all respects, the two 
measuring from one free end to the other 429ft. A side 
span of similar design completes the communication with 
the | itgeest bank of the canal. For a distance of 50ft. upon 
each side of the centre of the mid-channel a headway of 21ft. 
18 given, to provide for the requirements of internal traffic, 
conducted by the boats of the country. The sub-structure of 
the bridge comprises the pier upon which the cantilever arms 
Swing, a pier supporting the end of the main channel span, 
and that of the fixed span and the two abutments. There 
are also a couple of piers, not shown in the diagram, one of 
Which is not yet built, to protect the extremities of the 
Swinging spans when the bridge is open. The foundations 
Were got in for the central pier and its smaller neighbour by 
the compressed-air method. An ordinary caisson was used 
for the protecting pier, which was built upon cement con- 
crete, as were also the abutments, the trenches for the latter 
being excavated in the dry. The main or pivot pier consists 
of @ cylinder of cement concrete 47ft. in diameter, sunk to a 
depth of 58ft. below water level. Three parts of broken 
stone, three of sandy gravel, and one part of Portland cement 





composed the concrete, which was well rammed in layers 6in. | 
thick. 


By a similar process the smaller pier was founded, but the | as possible under the centre of the 


caisson was not in this case cylindrical, but rectangular. It | 
measured on plan 60ft. by 23ft., and was sunk to the same, 
depth, with semicircular ends. At its upper part the pier is | 
finished off with stonework. As the protecting piers are not | 
intended to carry any load, but merely to act as fenders, to | 
prevent the girders, when open, from being fouled by passing 
vessels, the foundations of the one built were not carried to 
the same depth as for the centre pier, and it was not 
necessary to employ compressed air for the purpose. This 


of the cars are of 16 horse-power, but No. 3, we were 
informed, is of 24-horse. i wheels are as nearly 
y, and in some cases 
have two rounded rubber tires, in others a single flat one. 
The car bodies are very nicely finished in varnished wocd, 
and have two large windows on each side, apparently made 
to let down. In front is a smaller square window, also 
capable of being opened or closed, through which the con- 
ductor takes the fares of the two passengers who can sit 
beside the driver. Seven passengers are provided for on each 
side of the vehicle, whilst one more can sit on the conductor's 


| platform behind. Thus seventeen are accommodated in all. 


pier consists of a concrete cylinder 33ft. in diameter, tapering | Roof rods for holding on by, and blinds or curtains to the 


at the top to 29ft., and was founded by means of a bottom- 
less caisson. In order to quicken the descent of the caisson, 
water was injected along the outside, and at the same time 
the level of the water in the interior was raised by a centri- 
fugal pump. The method of sinking was partially successful, 
but very tedious, and in the end the caisson was only got | 
down by weighting it with boats filled with ballast. Wooden 
shoots, 66ft. in length and 2ft. 6in. square, were used to 
deposit the concrete. The total cost of the works described, 
and including the pier not yet built, will amount to £33,600. 
It should be mentioned that above the water level standing | 
room has been provided in the interior of the pier, according 
with the exigencies of military defence, for the installation 
of a cannon, which is continually trained in a westerly 
direction. 

A brief description of the metallic superstructure of the 
new bridge will indicate that it holds the European record 
for this particular type. It has two equal arms of 211ft. 
each, while a similar bridge over the ‘‘ Kaiser-Wilbelm- 
Kanal’’ has two dissimilar swings of 195ft. and 130ft.* 


VELZEN SWING BRIDGE 














| windows are, or doubtless will be, provided in all the cars. 


Some, however, had to be put into use before such unessential 
details ‘could be attended to. An acetylene lamp in the roof 
affords excellent illumination of the interior, whilst the usual 
pair of lamps in front have not, of course, been forgotten. 
There are no seats on the roof, which point, however, puts 
the cars on an inferior level, with many persons, when com- 
pared with horse omnibuses or tramcars. The roof projects a 
good deal at each end, and affords shelter against anything 


| but a very heavy storm of rain. 


At present three routes are being worked, though there are 
not yet sufficient cars on any of them. One is straight 


' through the town from the Archery Tavern, at the extreme 


eastern point of the working-class district named Seaside, 
past the station to the Tally-ho at Qld Town, beyond the 
parish church. This line is divided into three penny stages, 
and is mostly very level except at theOld Townend. Another 
route is the same as this from Seaside to a little west of the 
station, where it strikes northwards along Upperton-road to 
the cemetery, rising considerably on the way. The cars turn 
round at both ends of these routes, 
and return almost immediately}. 
On the third line they start from 
; ee Gildredge- road, just opposife 
Yotgees Eastbourne Station, and: turn 
i south along Terminus-road—the 

chief business street, and which 
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SWING BRIDGE OVER THE AMSTERDAM CANAL 


There is, it is true, a swing bridge over a part of the harbour 








Whee also forms part of the other two 
routes—and Victoria-place to the 
sea front, then along the latter 
and by Chesterfield and Darley 
roads to the Pilot Inn at the foot 
of Beachy Head. Here they 
reverse instead of turning, the 
road being narrow, and go 

along Meads-street, Meads- road, 
and Ivy-terrace, to the original 


starting place. ‘‘The Meads route’’ is very pretty, and 


of Brest, which has a clear waterway considerably exceeding | will command a large pleasure traffic when the facilities 


that of both these examples, but it belongs to a different | are great enough. 


pattern. It has one span of 385ft. between centres of piers, 
and consists of a pair of semi-arches meeting at the centre 
of the channel, the design being of the open web braced 
system. At New London, Conn., there is an instance of a 
bridge with two equal swing spans of 227ft., which are 
surpassed in length by the larger specimen at Omaha, also in 
the States. The Velzen bridge carries the double track of 
the railway from Haarlem to Uitgeest, over three prin- 
cipal girders, with a depth over the middle pier of 
49ft., which turn on a circular rolling bed 33ft. in 
diameter. There are forty-eight rollers, 2ft. Qin. in 


diameter, slightly comically shaped. The roller bed supports | 


a platform of plate iron, upon which the girders rest. In 
order to ensure that the weight of the girders was uniformly 
distributed over the platform, the following precautions were 
adopted :—The main girders were placed upon four cross 
beams, two of which bore directly upon the platform, while 
the remaining pair rested each upon an additional piece of 
the framework fixed diagonally so as to bear upon the plat- 
form at two points, thus transferring the weight of the 
girders to the underframe at twelve different points. The 
building up of the different members was so arranged that a 
sufficient amount of elasticity was imparted to the swinging | 
spans to enable them to adapt themselves to the conditions 
of loads unequally distributed. 

In the Netherlands, as in America and on the Continent 
generally, the main girders or trusses of the Velzen bridge 
are of the single triangulation or Pratt type. In this instance 
the flanges are of the ordinary trough form. All the up- 
rights and diagonal members of the web, both struts and ties, | 
are of the open box section, consisting of plates, angles, and | 
zigzag lattice bracing, riveted to the flanges through heavy | 
gusset pieces. The attachment of the flooring to the main 
girders is thus of a rigid, and not of a movable character, as 
occurs in many German and other continental structures. 
Some of the cross girders are interbraced, to provide for the 
deflection arising from the action of the rail bearers. All 
wind-bracing consists of angle irons. A pair of windlasses, 
fixed on the supporting platform and working on a rack 
concentric with the roller bed, effect the necessary rotation. 
Each windlass will be furnished with a 30 horse-power 
electric motor, which will swing the bridge in a minute and 


It rises a good deal near the Pilot. 
Threepence is charged for the journey there, or sixpence for 
the round trip, occupying about twenty-five minutes. A 
half-hour service is run, beginning at 9 a.m. and ceasing at 
8 p.m. 
A good deal of inconvenience has been caused to the public, 
and the tramway party considerably strengthened, by the 
difficulty the Corporation have experienced in getting cars 
fast enough, owing to the great demand for motor vehicles of 
all kinds. Having no spare cars, the occasional breakdowns 
excited much indignation of a rather unreasonable kind, 
which was increased by the fact of the horse omnibuses 
having been nearly all withdrawn. Most of the advocacy for 
trams comes from the working-class quarters of the town, 
where a huge outlay, and practically free transit in work- 
| men’s cars, is ray | popular. The fact that the Corporation 
own the electric lighting works is held to be a further justifi- 
cation for a tramway policy, which may yet carry the day. 
An alternative scheme was that of “ trackless trams,’’ worked 
by electricity on the overhead method, but without rails. It 
was decided, however, that no sufficient data existed to justify 
embarking upon this idea. 

Acertain amount of trouble has been had with the tires, it is 
understood, but the cars are heavily worked, through the 
insufficiency of stock, and the full loads always carried in the 
present crowded state of the town. No wood paving is laid 
at Eastbourne, all the roads being macadamised. They- are 
well kept, and the cars run with as little bumping as can be 
expected. The motor ’bus undertaking is run by the Electric 
Lighting Committee of the Corporation, under the manage- 
ment of Mr. J. K. Brydges, the borough engineer. 








THE BALTIC AND BLACK SEA CANAL. 


Ir is stated that an American syndicate has proposed to the 
Russian Government to construct a canal from the Baltic to 
the Black Sea for the sum of £32,000,000, which is one-third 
less than the estimated official cost. The junction of its 
great northern and southern seas by a navigable estuary of 
sufficient width and depth to permit of the passage of men- 
of-war and ships of great tonnage has long been a favourite 





a-half. It will also be capable of being opened by hand if that 
should be required. A special motor of 10 horse-power is 
provided to wedge up the ends of the girders, which will 
occupy some twenty-five seconds, The ironwork of the Velzen 


bridge was contracted for by the Société John Cockerill, of | 
Seraing, for the sum of £28,170, inclusive of the cost of the | 
The erection of the iron framework of the | 


fixed span. 
structure is now at a very advanced stage. 








MOTOR OMNIBUSES VERSUS ELECTRIC 


TRAMS. 


A most important experiment is now being carried out by the 
Corporation of Eastbourne, with the object of determining 
whether a thoroughly trustworthy and efficient service of motor 
omnibuses between the outlying and central parts of the 
town can serve the needs of the population, without the 
enormous first cost of an electric tramway installation being 

For many years a private Sin has run horse 
omnibuses at Eastbourne, but the increase of the town and 
the hilliness of certain routes made something better desirable. 
It was therefore determined to try what motor omnibuses 
could do, before deciding whether to have tramways or not, 


a powerful minority being in favour of the latter. | 


The new vehicles have only been running a very short time, | 
but are exceedingly popular already. The frames and | 
machinery are by the Milnes-Daimler, Limited, Motoria, 
London, but the bodies have been constructed by Messrs. 
Brown and Hughes, van builders, Shepherd’s Bush. Most 


* “ Annales des Travaux Publics de Belgique,” June-August, 1908, 





project in the councils of the Tsar. At the present stage of 
the undertaking there are two, and only two, plans of pro- 
cedure. One is to utilise the existing Beresina Canal by 
widening, deepening, and generally extending it, and the 
other, to adopt a perfectly new route altogether. According 
to the Uhland Verkehrszeitung, the plans of the canal have 
been recently deposited with the Minister of Ways and Com- 
| munications, in which the proposed new route has been 
| minutely and fully defined. The canal will commence at 
Riga, which, next to St. Petersburg, is the most important 
| of the Baltic ports of Russia. It will avail itself, wherever 
| practicable, of such portions of rivers, canals, and other 
| waterways it may meet with in its course as can be made to pro- 
fitably contribute to the success of the whole undertaking. For 

125 miles it will absorb a part of the channel of the Divinea, 
| as far as the fortified town of Diinaburg. Thence it will run 
| through a deep straight cutting 100 miles long, and join up 
with the river Beresina at Lepel. From this point it will 
| follow the canalised river to its junction with the Dneiper, 
| and use the latter stream for the rest of its course to the 


| Black Sea at Kherson, to the west of the Crimea, near 


Odessa. From the one sea to the other the distance will not 

be less than 1000 miles by the new scheme of inland naviga- 

tion. The cost of construction, according to the offer made, 
| would amount to £32,000 per mile, which is not an unreason- 
able price to pay. 
| Inaddition tothe value of the canal asa considerably cheaper 
| route for the transport of goods, it would in war time possess 
| @ strategic importance probably exceeding that belonging to 
| the ‘‘ Kaiser Wilhelm ’’ waterway. It is calculated that 
| Russian armourclads could thus navigate the kingdom from 
| sea to sea in half-a-dozen days. 
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THE RIEKIE-McINTOSH VALVE GEAR. 


THE accompanying engraving illustrates a valve gear 


patented by Mr. J. Riekie, of Dumbreck, Scotland, and Mr. | 
McIntosh. So far as an engraving can explain a valve gear, | 


the engraving explains this gear. But it must be admitted 
that to arrive at a proper appreciation of this very clever 
combination the model must be examined. The object had 
in view is the obtaining of a variable velocity motion for the 
slide valve, and a longer period of free exhaust. These 
advantages are secured by employing a separate lever to 
control the lap and lead of the valve, the short arm of which 
lever is allowed to slide in a slipper block, so as to vary the 
virtual length of the lever throughout the stroke of the valve. 


usual way by baking the japan after each application of it to 
the metal. 

Purple japan paints :—The pigments to use for maroon and 
purples are Prussian blue with common lake or carmine. 

Any mixture of blue pigments with vermilions or 
red oxide of iron produces only muddy purples. To render 
the paint coat flexible and non-liable to crack a little 
nut oil should be mixed with the japan, or else a mix- 
ture of nut oil and turpentine ; but some enamellers use the 
japan in its original state for the first coat, and, before 
applying the second coat, giving an application of pure boiled 
nut oil, then drying it, and mixing turpentine in the 
subsequent coats, so as to prevent chipping or cracking. 

Orange and yellow japans :—As all yellow pigments, except 
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RIEKIE-McINTOSH VALVE GEAR MODEL 


During the first half-stroke of the valve the short arm is 
being gradually reduced in length, so that when the piston is 
at half-stroke there is no motion conveyed to the valve by the 
Jever, and the valve can be brought to a state of rest, or 
nearly so, if desired, so as to give a long dwelling motion. 
During the next half-stroke of the valve the length of the 
short arm is increasing, at first slowly, and then, when 
nearing the end, it is moving very rapidly. This movement 
gives a very large port opening, and also a sharp cut-off when 
the return stroke begins, allowing of a much later release, 
during which time steam is doing work on the piston. At 
the same time there is a corresponding late closing of the 
exhaust port, which greatly minimises compression. By 
arranging for the slipper block to be moved by a screw or 
other means, the short arm of the lever can be increased or 
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lemon yellow of barium, are more or less decomposed by 
heat, the baking of yellow japan paints has to be done very 
carefully, because yellow and orange chromate of lead 
deepen in colour by heat. ‘King’s yellow,” which is a 
sulphide of arsenic, is liable to be decomposed with sulphur 
and arsenic. Cadium yellows, which arealso sulphides, stand 
heat better, but will not stand a high temperature ; so that 
it is only yellow ochre that is the most permanent yellow for 
japan paints. Ifthat be used as the ground colour, then the 
subsequent coats couid be improved by the brighter colours 
just mentioned, which should be mixed in a shellac varnish 
and heightened with a little tincture of turmeric. A little oil 
of turpentine should be mixed with the tincture, which will 
enable it to combine with the japan. The yellow pigment 
must always be in a sufficient quantity to form a full, rich 
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RIEKIE-McINTOSH VALVE GEAR, CALEDONIAN RAILWAY 


reduced in length at the will of the driver ; this allows of 
any desired lead being used from nil to full port whilst the 
engine is in motion. 








LACQUERS AND PAINTS FOR METAIS. 
No. IL. 


Coloured japans.—Japans which are to be baked cannot be 
made with pigmentary colours that are affected by heat. Such 
colours as the following cannot be used :—Prussian blue, 
which becomes brown; green pigment, possessing copper as 
an ingredient, darkens; red lead and vermilion become 
decomposed and reduced to the metallic base by heating. 
It is only by very careful manipulation on the part of the 
enameller that many of these colours can be used as colours 
for japans. To enable them to stand the heat of the 
enamelling stove they must be well incorporated before use 
with a shellac varnish, and the first baking done at a moderate 
temperature, the polishing coat being effeeted by several 
coats of seed lac varnish. 

Red japan :—Red oxide of iron gives a dull red, but ifa 
coat of enamel coaching varnish be laid over this a much 
brighter red is obtained prov ded the stoving is done at a low 
temperatures so as not to decompose the vermilion, which 
is a sulphide of mercury, the sulphur is drawn off by heat, 
leaving metallic mercury behind. One of the best methods 
of producing a red japan ground is to grind up madder lake 
in oil of turpentine, and then mix this with a little copal 
varnish, and for the last coat use lake ground up in turpentine 
varnish, and then, mixed with copal varnish ; proceed in the 


* No. I. appeared September 1th, 





yellow, otherwise the japan ground will look watery and bare. 
Vermilion or carmine can be mixed with the yellow pigments 
to produce orange tones. 

A mixture of tincture of dragon blood with Dutch pink as 
a colouring pigment in the japan gives salmon or flesh- 
coloured japan, while tincture of saffron added to the japan 
with yellow (lead) chromium gives brilliant orange tones. 

Green japan paints:—The green pigments tha’ are 
unaffected by heat are the chrome green or chromium 
(opaque and transparent oxides of chrome) ; ordinary chro- 
mium green, not the Brunswick greens, which are produced 
by mixture of yellow lead chromium and not Prussian blue, 
suffer the disadvantages of being darkened and browned by 
heating. The opaque oxide of ¢hromium is a dull sage 
green, but by using such as a ground, and then the subsequent 
coats composed as follows, a very brilliant green colour is 
produced :—Digest turmeric in alcohol until a strongly 
coloured fluid is obtained, then filter, and to the filtered 
fluid add sufficient shellac to make a suitable japan, and add 
sufficient Prussian blue to the mixture to produce a rich 
green. After baking the chromium green ground, give an 
application of the green japan, and subsequently apply to it 
six coatings of shellac varnish. A very effective green 
enamel is obtained on aluminium by gilding it first with gold 
leaf or Dutch foil, and when dry applying to the gilt 
surface a solution of alcohol, and after this has dried giving 
several applications of shellac varnish and baking in the 
usual way; the result is a very beautiful translucent green, 
bas brilliant and permanent. 

lue japan paints:—Prussian blue, ultramarine, and 

cobalt may be used, but owing to the yellow tone of the 
shellac ground, a greenish hue will be given to the japan. To 
prevent this, a little varnish free from colour should be used. 
Much of the green tinge can be obviated by colouring the 





—————_—_ 
spirit in which the shellac is dissolved with aniline blue d 
which will more or less neutralise the yellow colour of ry : 
shellac, and thus permit the full blue tone of the pigme . 
to be exhibited. i 

White japan grounds are not easily obtained, because th 
white pigment has a tendency to become dull on aryin 
after several coats have been laid on and baked. Whitelead 
forms a saponaceous mass when mixed with linseed oi] but 
if mixed in varnish it loses its whiteness and becomes 
creamy colour or else a buff. One method of formin 
a good white ground is to grind up the dry whitelead 
with one-eighth of its weight of dried white starch and 
grind the mixture with gum arabic (1 oz. per lb. of the 
‘vhite mixture), and make the whitelead into a paste with a 
little oil of turpentine, grinding thoroughly together. After 
laying these compounds on the metal to be japanned, dry jt 
in the usual way, and then give it five or six coats of the 
following varnish :—1 quart methylated spirit, 3 oz, gum 
arabic (powdered), and 2 oz. seed lac. Digest together. hig 
gives a hard japan. By using less arabic, and adding a little 
vil of turpentine, a softer japan is obtained. 

The best white pigment to use is either sulphate of barium 
carbonate of barium, or oxysulphide of zinc, all of which 
should stand heat well ; but only the last mentioned is fairly 
opaque. A mixture of barium sulphate and oxysulphide of 
zine gives a good white enamel, which is improved by givin 
¢ finishing coating of barium carbonate in japan over the 
white ground. Zinc white does not mix well with the japan 
vehicle, and, moreover, becomes slightly yellowish when 
heated. 

Enamel paints are obtainable of any paint-maker, ang 
explicit directions for using them are given on each package, 
‘Therefore it would be superfluous to give further particulars 
concerning them. One of the many methods of decoratively 
treating metals is by the application of bronze powders, 
These are metallic foils, or alloys, reduced to afine state of 
division, and usually applied by dusting the powder on to 
coating of gold size or other adhesive, applied wherever the 
bronzing is to be effected. The bronze powders are varied in 
colour, ranging from gold to brownish-red and other colours, 
There is no special art required in the application of these: 
but the following formule for preparing suitable adhesive 
compounds for causing their adhesion will be useful. Before 
closing this section on japan, however, we give the following 
two formule for use for japan grounds :— 

Colourless japan :—1 gallon methylated spirit, 24 07. ether, 
5 lb. mastic resin powdered, 24 oz. oil of lavender, 4 oz 
camphor, 84 1b. sandarac resin powdered, 1 1b. Venice turpen- 
tine. Put all the ingredients into a suitable vessel and allow 
them to macerate for several weeks at a gentle heat while 
the solids are dissolved; then slake up well, allow to settle, 
and pour off the clear portion from the sediment. 

Japan varnish for wood or metal: 4 lb. linseed oil, 14 1b, 
Naples asphaltum, 2 dark anime resin, 4 gallon linseed oil 
2b. dark amber resin, 7 to 8 gallons turpentine. Put the 
asphaltum and anime into the melting pot with the 3 gallons 
of oil and boil the mixture fortwohours. Ina separate vessel 
melt the amber resin in the half gallon of oil and then 
mix the two fluids and boil the mixture for two hours 
longer, or until the mass, been cooled, is plastic like 
putty ; then thin down the mass by adding the turpentine. 

Very effective decorative effects are produced on japanned 
metals by means of various pach owders which are 
generally called bronzing powders. hese powders are 
— as follows: the design that is to be represented in 
the bronzing powders is painted over with a suitable adhesive 
substance, such as japanned gold size alloy; allow this to 
partially dry, and then dust the bronzing powder on, and 
when the size has dried brush all superfluous powder 
away, so as to avoid the powder adhering to places where it 
is not wanted. The following are suitable agglutinants to 
use for bronzing powders :— 

Oil size :—This is a useful medium, and is made by grinding 
yellow ochre or burnt red ochre with boiled oil, and thinning 
with oil of turpentine, the compound being made as 
smooth as possible by grinding. 

Japanners’ gold size is prepared by boiling 1 1b. of gum 
arabic in 1 quart of drying oil for four hours, and then adding 
1 oz. of sugar of lead and 1? quarts of oilof turpentine. Boil 
for some little time longer, then strain. 

Another gold size for use with bronzing powders is made by 
boiling raw linseed oil in a vessel until a black smoke is 
emitted. Set these fumes on fire; allow them to burn fora 
few minutes. Then extinguish them by putting the cover on 
the vessel, and pour the hot oil into a jar, in which a few 
ounces of red lead and litharge have been put, and stand the 
jar in a warm place for a few weeks, frequently stirring up 
the mass, and then pouring off the clear fluid for use. 

Black gold size is prepared by triturating 1 cz. of gold 
size with enough lampblack to form a dense colour; thin 
with turpentine g.s. Another good agglutinant to cause 
bronzing powders to adhere to metal is this :—Heat slowly 
8 oz. best drying oil until it comes to a boil, then put in 202. 
gum arabic and continue the heating until the mixture is of 
the consistency of tar, then strain through silk. Add a little 
vermilion if desired to be coloured, and thin down with turpen- 
tine to a suitable consistence. If vermilion be added, grind it 
smooth with a little of the oil before adding it to the hot oil, 
and use as much vermilion as will produce an opaque com- 
pound. A spirituous agglutinant for bronze powders is pre- 
pared by dissolving 2 0z. of shellac and 1 oz. gum benzoin in 
1 quart of methylated finish (such as is used by French 
polishers), and standing the mixture in a warm place until 
the solids are dissolved, then allow the sediment to settle, 
and pour off the clear portion for the finest work, and use 
the sediment, diluted, if necessary, with a little methylated 
spirit for coarse work as a first coating by mixing the bronze 
powder (q.s.) in the thick sediment, and apply it to the clean, 
smooth, warm metal by means of a soft brush; repeat if 
necessary, allowing the first coating to dry before giving 
the second. Thin with methylated spirit if necessary, so as 
to avoid wrinkles and brush marks. Afterwards give a coat 
of varnish to prevent the bronze tarnishing. 

To apply bronze powders to wood a water size is generally 
sufficiently adhesive. This is prepared by boiling parchment 
cuttings of isinglass in a little water and mixing them with 
a little yellow ochre by grinding. Gold powder laid on this 
will show up very brightly, but it should be laid on before the 
size is dry and hard. As most of the bronze powders are 
alloys of copper and zinc, they very soon tarnish when exposed 
to the air. To protect them from doing so it is best to coat 
the bronzed parts with a particular varnish that is not affected 
by atmospheric influences. Such a varnish is prepared by 
dissolving a little gutta-percha in ether and diluting the com- 
pound with a large quantity of ether, so that only a very thin 
solution of gutta-percha is obtained, or else zapon varnishes, 
which are solutions of celluloid in ether and acetate of amyl, 
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nay be used as a protection. These varnishes are best applied 
e the surface by syringing them over the bronzed parts as 
evenly aud uniformly as possible, so as to distribute them all 
ver. As the ether evaporates a thin transparent film of 
se ercha or celluloid is left behind, which effectually 


ta-p : rrr ere 
eerents the bronze materials from oxidising or tarnishing. 








A SIMPLE SPEED REDUCING GEAR. 


A speep reducing gear of simple and compact design has 
been brought out by Mr. J. Sinclair Fairfax, of 37 and 39, 
Essex: street, Strand, and is capable of numerous applice- 





Fig. |. 


! 
seen to be clear. Consequently the shaft c, with its pinions, 
is free to revolve within the compound bearings and drive the 
pulleys e f at two different s reduced from that of the 
driving shaft itself, the pulley e giving the lower and the 
pulley f the higher speed. In Figs. 3 and 4 is shown an 
attachment whereby one of the pulleys f can be driven at the 

same speed as the shaft c after the removal of the pinion d?. 

This consists of a crosshead c’ fitted to slide to and fro on 

the shaft and between lugs f? secured to the pulley. In 

Fig. 5 is shown a sectional elevation of a pulley block 

designed in accordance with this invention. The operation 
| of this device will be readily followed if the principles under- 

lying the construction of the bearing above described has 
been followed. 

With the ever-extending use 
of high-speed motors of many 
kinds, a wide field of utility 
appears to be open for this 
simple reducing gear. 


Fig. 2 


GLASGOW HARBOUR 
AND DOCK §IM- 
PROVEMENTS. 


THe Clyde Trustees held 
their annual meeting, at which 
finance was chiefly the business 
in hand, and their annual 
inspection of works in progress, 
on the 3rd inst. From the 
financial statement then made 
it appears that the revenue of 
the Trust for the past financial 
year was no less than £497,000, 





the highest in the history of the 








FAIRFAX SPEED REDUCING GEAR 


tions. The accompanying illustrations—Figs. 1, 2, 3 and 4 
—will serve to briefly explain the essential features of the 
invention in a two-speed gear, and Fig. 5 shows their adapta- 
tion to a differential pulley block. In the drawings—Figs. 
1 to 4—a compound bearing b, which can be called the crux 
of the invention, is supported in the frame a. On the shaft 
c, Which is free to revolve, is keyed, or otherwise secured, a 
compound pinion d provided with two sets of teeth d' d’, 
varying in diameter at the yitch line. Two pulleyse/, of 
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DUPLEX PULLEY BLOCK 


equal diameter, are mounted to rotate one on each bearing, 
each pulley having internal teeth also varying in diameter at 
the pitch line, The exterior of the compound bearing b is 
turned excentric to the axial line of the shaft c, and the parts 
are proportioned so that the pinion teeth d! engage with the 
inte teeth c' and d? with f1. The teeth of the pinion are 
shown in mesh with those of the internal teeth of the 
pulleys on the top side of the shaft, but at the lower side, 
owing to the excentricity of their axis of rotation, they are 





Trust, and in round figures 
practically half a million 
sterling, As an interesting 
contrast it was stated that the 
revenue in 1860—only forty- 
three years ago—was £97,000. 
The largest item in the revenue 
Jast year was that derived 
from dues on goods, from 
which source the Trustees 
received on foreign trade in 
and out £184,558, or an in- 
crease of £21,810. On goods 
coastwise, in and out, they 
received £74,000, or an increase 
of £3166. The next largest 
item of revenue was the income 
from foreign steamers, in and 
out, amounting to £87,761 or 
an increase of £9443 ; whilefrom 
coasting vessels the income 
was £28,723, or an increase of 
£12,015. The income from the 
graving docks belonging to the 
Trust last year was £26,000, 
an increase of £3000, and 
this had entailed no additional working expenditure, so that 
the prediction made some years ago that these graving docks 
—in several respects the most advanced of their kind—would 
eventually justify themselves and pay the Trust, is now being 
verified. As regards expenditure, this amounted last year to 
£413,013, a decrease, as compared with the previous year, of 
several thousands of pounds. The outcome of the accounts 
for the year is a surplus revenue of £84,855, as compared with 
£39,402 in the previous year. Up to the present time the 
Trustees have spent in the maintenance and development of 
the Clyde and Glasgow Harbour £7,648,000. They owe the 
public, the lenders to the Trust—those who provide the 
capital—£5,811,000, and they have a surplus revenue applied 
to capital purposes of £1,100,000. They have alsoa revenue 
| reserve account from 1891 amounting to £153,000, and a 
sinking fund of £410,000. Their capital expenditure last 
year was £94,829, of which £72,000 was for the new dock at 
Clydebank, and at the present time their indebtedness has 
only been increased to the extent of £10,000, as compared 
with last year. 
For their annual inspection of the harbour and river, and 
especially the works under progress and contemplated, the 
Trustees and a number of invited guests proceeded from the 
Broomielaw in the Trust’s steam yacht Comet. The first of 
the new works under progress during the year to engage 
attention was the reconstruction of the portion of the north 
quay, or Broomielaw, from York-street ferry westwards to 
| Carrick-street. In October last the portion from the ferry to 
James Watt-street, a length of 220ft., was completed. Part 
of the wall where the sub-strata was bad was formed upon 
steel caissons, provided and sunk under air pressure by Sir 
Wm. Arrol and Co., Limited; the remainder of the length 
| being in better ground, a foundation of sheet-pile and con- 
| crete was adopted. The further reconstruction now in hand 
|is in two sections, the first from James Watt-street to 
Brown-street, 176ft. in length, consisting of a quay wall on 
sheet piles, similar to that just referred to; and the second 
section from Brown-street to Carrick-street, 216ft. in length, 
| consisting of timber wharfing. To form the foundations and 
| lower portions of wall in first section, two rows of 12in. sheet 
piling were driven 17ft. apart, the top piling terminating at 
| level of 3ft. above low water ; the oblong space thus formed 
| was then divided into compartments by cross-sheet piling, 
| and after each of these compartments was excavated by 
| means of a grab working under water, the void was filled up 
with concrete to level of top of sheet piles. The superstruc- 
ture on this substructure is being built with concrete, faced 
| with vitrified blue bricks, and is surmounted with a granite 
coping. This portion of the reconstruction is about com- 
plete. The secondsection, as already stated, consists of sub- 
stantial wharfing, constructed of creosoted pitch-pine timber, 
and tied back with rods to blocks of masonry. This part 
of the work is also well advanced towards completion. 
After long bar eto from losses by fire, the Clyde Trustees 
have, unhappily, had’ a series of conflagrations in close 
succession to contend with—tho first at the Anchor Line 
sheds, on November 18th last ; thesecond at two-storey shed 
C berth, No. 10, Prince’s Dock, on Jan 28th last; the 
third on Mairsbank Quay, on February 18th last; and the 
fourth at Yorkhill South Timber Yard, on 2nd of last 
month. The disaster of Stobcross Quay involved the loss of 
the shed at the three westmost berths, a combined length of 
1300ft. To tide over the inconvenience to the shipping as 








much as possible, a temporary wooden shed was erected upon 
the quay at the eastmost berth, while the construction of the 
permanent sheds with steel roofing for the two berths west- 
wards, together 857ft. long by 60ft. wide, was entrusted to 
Arrol’s Bridge and Roof Company, Limited. Crossing to 
the south side of the river, Prince’s Dock was reached, the 
chief item of interest here being the hydraulic coaling hoist 
just completed by Messrs. Sir William G. Armstrong and Co., 
Limited, on the western berth of the south quay. This 
hoist is one of the largest yet constructed, and, in view cf 
coal wagons increasing in size, it is capable of lifting a load of 
25 tons, while to permit of it accommodating the largest 
class of vessels the wagon cradle can be lifted and tip at 
a height of 30ft. above quay level. Under the arrangement 
adopted the loaded wagons are marshalled on the level of the 
quay, and are one by one drawn on toa turntable, then on 
to a weighbridge for weighing, and then into the hoist cradle. 
The cradle is lifted to the height required by the ship, and 
after the wagon has been tipped the cradle descends to the 
level of the viaduct about 20ft. aboye quay level, the empty 
wagon is run out of the cradle on to another weighbridge, 
from which it runs by gravity down an-incline back to quay 
level. Immediately east of the hoist is a movable 25-ton 
steam crane for coal loading, which can serve an independent 
ship, or, should it be desired, this crane will co-operate with 
the hydraulic hoist in loading one vessel. By the opening of 
the Prince’s Dock branch railway on 17th of last month 
Prince’s Dock has now railway connection independent of the 
service from the General Terminus. Between the two con- 
nections, the new hoist and the crane, a large volume of 
business should be overtaken. In connection with the hoist, 
the ‘Trustees’ own men have built a retaining wall along 
Govan-road 1990ft. in length, also the incline retaining wall 
1120ft. in length, and laid all rails. and-causewaying. The 
steel viaduct across the quay from the hoist was-constructed 
by the Motherwell Bridge and Roof Company, Limited ; the 
turntables by Dick, Kerr and Co.,: Limited ;- and the weigh- 
bridges, which are of the dial type, by W. and T. Avery, 
Limited. 

Leaving Prince’s Dock and passing Kelvinhaugh and 
Yorkhill on the right, attention was called to the site of the 
new dock scheme for which the Trustees, are about to ask 
powers in the next session of Parliament. Still further 
down, at Shieldhall timber wharf and timber depét, owing to 
the growing demands of the trade, an extension of the wharf, 
450ft. in length, by the Trustees, is in progress, which, when 
completed, will bring up the berth accommodation to 
1644ft. of wharfing. The site of the suggested new dock on 
the lands of Shieldhall and Braehead was next passed, and, 
following that, the important river improvement, the widening 
on South Side for nearly a mile downwards to the mouth of 
the Pudzcock or Renfrew Harbour. By this widening about 
7 acres of land will be turned into waterway, and the width 
added to the river will vary from nothing up to a maximum 
of 85ft. The work is being carried out by the Trustees’ own 
men, and by their dredging plant. In this section lies the 
Elderslie Rock, the well-known barrier, which the Clyde 
Trustees have resolved to attack once more, and bore and 
blast to a depth of 28ft. below low water, or 7ft. lower than 
the depth attained in 1886, when the work was last in hand. 
A contract has been entered into with W. Hill and Co., 
London, a firm with large experience in submarine work, and 
operations have begun. The principal work of interest in 
the inspection was next reached, viz., Clydebank Dock, where 
the party landed in order to see the operations in detail. 
This dock is intended, in particular, for the mineral traffic on 
north side of river, and for the relief of Queen’s Dock from 
that class of trade. The dock lands already have connection 
with the North British and Caledonian Railways, but these 
were put in for the service of the shipbuilding yard on the 
dock property. Connections more suited for the service of a 
dock will be provided by each company. Last spring the 
North British Railway obtained parliamentary powers to 
construct a branch from the Glasgow, Yoker, and Clydebank 
Railway into the east end of the dock ground, and the 
Caledonian Railway intends asking powers to make a connec- 
tion between the Lanarkshire and Dumbartonshire Railway 
and this branch too. During the past year the dock works 
have made good progress. The north and west walls of outer 
basin, amounting to four berths, are almost completed ; the 
east and south walls of outer basin and the entrance walls 
are well forward, and the north wall of inner basin has been 
commenced. 

Structurally, the most interesting feature about the quay 
walls is the method of forming the lower portion or sub- 
structure—where the material consists of muddy sand highly 
charged with water—by means of hollow concrete caissons 
81ft. long by 21ft. broad and 31ft: deep, founded on wooden 
shoes and sunk to the required depth. Where bad material 
overlies boulder clay which can be conveniently reached the 
system of caissons is departed from, and an ordinary quay wall 
is being formed within sheet piling. The equipment of the 
dock will comprise four or five coaling hoists and a large 
number of quick-working cranes for discharge of ore and 
other materials. In addition to the miles of sidings to be 
laid within the dock bounds, the railway companies intend 
providing ample siding accommodation in the immediate 
vicinity of the dock, and as regards the lines in the immediate 
vicinity of the coal hoists, those for loaded and empty wagons 
will be worked by gravity. When completed the dock will 


‘have a waterway of about 19 acres, and available quayage to 


the extent of about 1800 lineal yards, The whole of the work 
executed to date has been carried out departmentally. The 
annual dinner, following the inspection of the harbour and 
dock works, was held in the evening in the Trustees’ Hall, 
Robertson-street, Glasgow, at which there was a large and 
representative gathering, presided over by Lord Provost 
Sir John Ure Primrose, Bart. 








EXPRESS LOCOMOTIVE—SOUTH-EASTERN 
AND CHATHAM RAILWAYS. 


Our supplement this week illustrates one ofthe latest of 
the locomotives designed by. Mr. Harry Wainwright for work- 
ing the express passenger traffic of the South-Hastern and 
Chatham Railways. Full sectional drawings and a_descrip- 
tion of the engine will be found in our impression for February 
27th, 1903. The engine is very similar toa class also designed 
by Mr. Wainwright a few years ago, but it is some tons 
heavier, strength having been increased in several places 
where it was deemed desirable. Ep 








Tue Home Secretary has made’ an order under the 
Coal Mines Regulation Act, the effect of which is to add a new 
explosive, negro powder, to the list of permitted explosives, 
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NOTES FROM SOUTH AFRICA. 
(From our South African Correspondent.) 

A new era for Rhodesia.—Rhodesia generally, and the 
Rhodesian railways in particular, are to be congratulated on 
having at last tapped the Wankie coalfields, on the import- 
ance of which you have recently laid much stress in THE 
EnGInEER. The line which runs north and somewhat west- 
wards from Bulawayo is destined eventually, and at no very 
distant date, to reach and span the famous Victoria Falls, 
and will, of course, form a section of the Cape to Cairo Rail- 
way. The value of the recently completed section is 
immense, and difficult to estimate with precision. The most 
important factor, however, is that the cost of fuel to the 
mines and railways, and for other purposes, will be reduced 
to about one-fourth or one-fifth of its present price. This 
will not only render ‘‘ payable ”’ gold mines which could not 
hitherto be worked, and increase the profits of those which 
have hitherto paid dividends, but will tend to reduce the cost 
of living very materially, and induce population. Better 
than all, it is anticipated that on account of the quality of 
the Wankie coal, which is said to be far better than any 
other in South Africa, an export trade to as far south as 
Kimberley will be opened up. Thus Southern Rhodesia, 
which has hitherto been a buyer with nothing to sell or ex- 
change, will now be able to offer a local product which will 
go far towards adjusting the economic balance which up to 
now has weighed so heavily to the detriment of Southern 
Rhodesian interests. 

The deadlock in Cape Colony.—Owing to the political 
deadlock, and the consequent premature dissolution of the 
Cape Parliament, most of the big schemes for railway and 
harbour extensions and irrigation Government enterprises 
have been shelved. As the election campaign, which is now 
being entered upon, cannot be finished earlier than January 
next, British manufacturers must look for a period of com- 
parative stagnation, as far as Cape Colony is concerned, for 

be next four or five months. Not only are Government 
orders postponed by the recent action of politicians, but until 
the result of the fort i election is known 
private purchasers will hold their hand. 

The metric system for Cape Colony.—At the instigation of 
certain members of the House of Assembly, Sir Gordon 
Sprigg has undertaken to approach the Imperial Government 
at an early date with a view to obtaining the authorisation 
to adopt the metric system as the standard of weights, 
measures, and coinage in Cape Colony. Whatever the pros 
and cons of this question may be in the abstract, it is, 
perkaps, characteristic of these “‘ politics of comic opera” at 
Capetown, as Mr. Chamberlain has called them, that while 
Sir Gordon and his colleagues find themselves unable to solve 
the simplest of local problems, they should thus airily en- 
deavour to spring upon the Empireat large a question which, 
when dealt with at all, must be dealt with by the Empire as 
a whole. It is hardly to be supposed that the British 
Government would entertain the suggestion of introducing a 
decimal coinage into South Africa, much less into Cape 
Colony by itseif, at a time when the great endeavour is to 
simplify financial and commercial transactions between the 
Mother Country and the Colonies. 

Electrical development.—There is a good deal going on in 
the way of electrical work out here in telegraphs, telephones, 
lighting and power installations, and the demand, especially 
for small stationary motors, is considerable. The Transvaal 
Government are reconstructing the whole of their telegraph 
system between Johannesburg and Komati-Poort on the 
Portuguese frontiers. Potchesfstroom, always an important 
town in the Transvaal, which in the past has been dependent 
on the enterprise of private residents for its meagre lighting 
arrangements, is now to be equipped with a thorough electric 
lighting plant by the Government, At Pietermaritzburg in 
Natal the Railway Department are extending their electrical 
power plant. The Cape Government have authorised the 
adoption of a scheme for lighting Queenstown by electricity, 
and at Mowbray the municipal authorities have accepted the 
estimate of a South African contractor for a kindred installa- 
tion. 

Railway speeds in Cape Colony.—The Cape Times, always 
enlightening when it deals in figures, has just been investi- 
gating the question of the speeds of trains on the Cape 
Government Railway. It draws a humorous but not very 
gratifying comparison between the Cape railways’ speeds of 
to-day and those of Robert Stephenson’s famous Rocket of 
three-quarters of a century ago. That venerable engineering 
antiquity had an average speed of 14 miles an hour, and a 
maximum of 29. It appears that the trains now doing the 
service between Capetown and Port Elizabeth, the two prin- 
cipal cities in Cape Colony, attain a maximum speed which is 
one mile under the Rocket’s record of seventy-five years ago, 
while in revenge the mean speed of the Cape Government 
Railway’s trains on that service is 18 miles an hour, thus 
actually beating the first locomotive that was ever built by 
four miles an hour. 

Gold discovery in British Central Africa,—Though not 
strictly in my province, it is as well to notify that gold-bearing 
quartz has been found on the left bank of the Shire River, 
within 15 miles of Blantyre. Assays are said to have proved 
satisfactory, and prospectors maintain that the quality of the 
ore improves in the deeper experimental diggings. Being 
close to the Murchison Falls, there is an abundant water 
supply, and the cost of developing should not be excessive. 
As it is in this Protectorate that the Imperial Government 
have sanctioned a certain amount of recruiting for the Rand 
mines, it is to be presumed that local labour is neither scarce 
nor high in price. It should be mentioned, however, that 
the efforts of the Rand labour agents in this particular dis- 
trict have not been very successful. This has been due 
mainly to the opposition of the missionaries. 

Rand labour.—The black labour recruited by the Native 
Labour Association for the Rand mines increases month by 
month, but, unfortunately, or fortunately, as the case may 
be, the demand increases with the supply. Thus, at the 
present day, we do not by any means see the end of this 
question of scarcity of labour. However unpalatable it may 
be, there is now no doubt that all is leading toa large im- 
portati n of Asiatic labour of one colour or another. The 
Delagoa Bay agent reports that the maximum number of 
natives he can supply monthly from Portuguese territory to 
the Transvaal is 3700, and that he can keep this going until 
there-are 90,000 boys on the mines. From all sources in 
which the Association is now allowed to recruit they reckon 
that they will be able to collect 110,000 boys, and that to do 
this will take three years. But the Rand mines require at 
the present day between 140,000 and 150,000, and. their 
requirements in three years’ time should be twice that figure. 

The water question in Cape Colony.—On this very vexed 





and most important of industrial problems-in Cape Colony 
Mr. Bernard Ritso, M.Inst.C.E., of the Pubitic Works 
Department, has done more to throw a practical light than 
any one else. At the head of that department which has to 
do with well-boring, it is natural that his leanings should be 
in the direction of this rather than of the more elaborate 
system of irrigation by dams and catchments. Those of 
your readers who-are interested in the problem of boring for 
water in South Africa should procure a copy of Mr. Ritso’s 
paper on this subject to the recent Congress of South African 
Scientists. Its theme is to show how, while in itself the 
water bore is incapable of taking the place of irrigation by 
water collection, it can be used to supplement this most 
efficiently if the subject is dealt with practically and 
systematically. The loss by drought, Mr. Ritso maintains, 
can be absolutely avoided by this means. _ During the past 
five years the Cape Government have made 2000 bore-holes 
at an average cost of £50 each, and 75 per cent. have resulted 
satisfactorily. The total amount drawn daily from bore- 
holes is now nearly 28 million gallons, and it has been clearly 
demonstrated that water in ample supply for all farming 
requirements exists within a short distance of the surface 
practically all over this huge Colony, 90 per cent. of which, 
even to the present day, is little better than a decert, as far 
as the land being utilised is concerned. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions o7 our 
, correspondents.) 


TWENTY-FOUR MILLIONS STERLING, 


Sir,—I have read with much pleasure the address of the Presi- 
dent of the British Association. He has the courage of his 
opinions. He is not afraid to speak his mind. The demand for 
twenty-four millions sterling is the pecuniary equivalent of the 
demand made by a small body of men for more Universities and 
Technical Schools. Possibly a gcod many of them sat aghast as 
they heard Sir Norman Lockyer performing an operation, described 
in > ona as ‘giving the show away.” They have clamoured for 
more teaching. The President of the British Association has told 
the world what the gratification of the clamour wi'l cost. That is 
somethi ined. last has not been heard of the £24,000,000. 
They wiil rise, like Banquo’s g when they are least wanted. 
They will aid every person in the cause of common sense. 
The whole episode was y delightful—a thing calculated 
to resuscitate faith in the British Association. 

The President's argument is very simple. The people of Germany 
are much more prosperous than the inhabitants of Great Britain. 
Their prosperity is due to research work, If Great Britain desires 
to be as prosperous as Germany, she must proceed to raise a 
capital sum of 24,000,000 of sovereigns, the interest on which is 
to be a in the maintenance of Universities devoted 
to research. 

Now, the people of Great Britain are not devoid of skill in 
making bargains, and before Sir Norman Lockyer can get the 
money he must be prepared to prove that value will be given in 
return. This he has not attempted todo. Like all the rest of the 
education people, he is silent on this point. 

The first thing he will have to do is to prove that Germany is 
more prosperous than this country, that the people are richer, 
wages higher, the standard of living better, larger incomes derived 
from land, houses, mines, and manufactories, I have not the least 
hesitation in saying that it is a no:orious fact that in none of these 
things is Germany better off than Great Britain; in most things 
she is much worse off, 

In the next place, Sir Norman Lockyer will have to prove that 
Great Britain is behind Germany in research work. This is impos- 
sible. I shall not content myself, like Sir Norman Lockyer, with 
mere assertions. I will statefacts. I cannotask you, Sir, for the 
space required to establish my case by taking a wide range of 
manufactures ; I shall confine myself to one—the production of 
iron and steel. In these I can only cite one German invention of 
any importance, and that was scarcely the result of research—viz , 
the Siemens gas furnace. 

I need not go back to the days of Cort; but it is beyond all 
question that the scientific development of the iron and steel trade 
is due to British brains, What German can compare with such men 
as Lowthian Bell, Cochrane, Windsor Richards, or Martin in blast- 
furnace practice’ Who gave us hot blast and the steam hammer ’ 
Neilson and Nasmyth and Cowper and Whitwell. Carry history a 
little further, and we come to Bessemer and David Mushet and Whit- 
worth ;a little further, and we have Thomas and Gilchrist and Snelus ; 
a step further, and we have Saniter and Talbot and Hadfield. 
Against this list we have for Germany only Krupp the elder, who 
knew nothing of research, and was never inside a college as a 
student. Come down to the present day, and ask what German 
product of the Charlottenburg can com with such men as 
Arnold or Stead or Sorby or Richards ’ y, Sir, Germans have 
absolutely done nothing in the way of developing our knowledge 
of iron and steel, "Me. Stead alone has done infinitely more 
valuable and important work within the last two years than all the 
metallurgists in Germany put together, and his work has been 
done without any Government grants or research colleges. 

Did space permit me, I could goon tospeak of other branches of 
the arts and sciences in which Great Britain is now, as she always 
has been, the first. The true lesson to be gathered is that the men 
who cause progress and developmentare born, not made ; they must 
always be comparatively few in number. I am happy to say that 
there is no reason to think that the supply of men with great 
brain power is falling short in this country. 

When, I wonder, will a limited, loud-voiced party who know 
nothing about the matter learn the lesson that. one excellent illus- 
tration drawn from fact is worth a million words of argument and 
assumptions / Let us have, forexample, astatement ot the improve- 
ments which have been effected in the manufacture of iron and 
steel in Germany in comparison with what has been effected in 
this country. It is, of course, waste of time to ask for this. 
Prof. s3or Smith, in reply to my challenge to produce facts in 
proof of his assertion of German superiority, quietly let the matter 


drop. 

The whole theory of German commercial superiority based on 
Charlottenburg is a delusion, adelusion, too, that the Germans them- 
selves do not believe in. Men like Sir Norman Lockyer, who know 
nothing of commerce, and never made for sale a single article in 
their lives, take upon them to teach men, who, like their fathers 
before them, have been engaged in trade all their lives. The 
impertinence of this interference is only equalled by its folly. It 
is indisputable that good may be done within a particular sphere 
by the trained teaching of science. But its range of utility is not 
sufficiently extensive to justify the sweeping generalities of Sir 
Norman kyer. Research has done much for Germany, no 
doubt ; but it 1s research carried out in England by Eoglishmen. 

I have no hope that anyone in this country will take up my 
challenge, but there ought to some reader of THE 
ENGINEER who may wish to break a lance with mein all honourable 
courtesy. I hope he will come forward. 

September 14th. ; ; N. 


THE VALUE OF WHITe PAINTS ON ENGINEERING STRUCTURES. 


Sir,—In the article under the above title in your issue of Sep- 
tember 4th there is an equation on page 228 containing some 
impossible formule and reactions, and on reading the whole article 





which is quite practical and sensible as to the nature ; 
of the white pigments, but hopelessly at sea as to the cea 
of oil—I felt that some chemist ought to correct the errors, ae’ 
failing any more capable correspondent, perhaps you will permit 
7“ to ae §0. ig 

- The .equation wrong in many particulars, 
(Cg Hy3 Og)s is certainly “ olein,” as stated—i.c., 
white lead is not ground in this oil, but in li oil. (4) Com 
mercial white lead consists of three of carbonate of lead to Os 
of hydrate—as stated in a foot-note—and not of one of pong 
bonats to one of hydrate, as given in the formula. (c) The 
formula named linoleate of lead is really that of oleate, and it 
makes the acid dibasic, when it is well known to be mono-basic 

2. The idea of oxygen being set free on mixing oil and white 
lead is a new one, but is absolutely impossible. The oxygen for 
drying is absorbed from the air, as is proved by the fact thata 
painted surface will remain wet for years in an atmosphere of 
nitrogen, and that paint can be kept soft, just as when ground 
when preserved in metallic tubes impervious to air, i . 

3. The writer states that the acids of the oil used for painti 
form oleate, stearate, and palmitate of lead, which is the same = 
saying that white lead is painted on with olive oil, palm oil, ang 
suet or lard. “ 

4. According to his formula, 100 parts of commercial white Jeaq 
would saponify—and so render solid, because linoleate of lead ig g 
solid—84 parts of linseed oil. Now, 100 parts of dry white lead 
are ground in one-tenth of that proportion of oil, or about eight 

rts ; so, according to the writer, the mixture ought to go slid 
as the small quantity of fe sup to be set free would 
not even damp the white lead. Liquid paint as it is used by the 
brush only contains 20 to 30 percent. of oi] and turpentine ‘alto. 
gether, and 70 to 80 per cent. of dry white lead ; so, according to 
the formula, the white lead would destroy and render solid four 
times the amount of total liquid in the paint. 

4, The opacity, or covering power, of white lead depends mostly 
on its basicity, and any removal of the basic hydrate, as linoleate 
would at once destroy it as a pigment, as is, indeed, stated in 
another part of the article. 

5. The raph about white lead paint being a lead soap, 
easily soluble in water, and washed away like ‘laundry coap,” is 
too quaint for criticism. 

6. In a foot-note the writer says that olein, stearin, and pal- 
mitin are oxidised oleic, stearic, and palmitic acids, whereas they 
are really the very inactive glycerides of these acids, 

The experiment of putting a “handful” of lime into a potof paint, 
and then forming an emulsion with water, is a little rough on the 
paint, and is scarcely proof, to a chemist, of the “‘ solvent power of 
white lead paint in water.” 

The point which ‘'S.” wishes to prove—the extremely perishable 
nature of common white lead as a pigment, or as a protectiveagent 
—is quite true, and it is a pity to spoil a quite valid argument by 
erroneous chemistry. Its perishability is due, not to any action 
on the oil, but to its chemical composition. Carbonates are the 
most feeble or fragile compounds known to chemists, and are 
attacked and destroyed by the impurities of the air, even by the 
solvent power of rain water, and a hydrated basic carbonate is 
about the most tender of all compounds to use as a pigment, and 
the most useless as a protective agent. 

Where your contributor has gone astray is in taking as proved, 
and trying to put into chemical formulw, the vazue statements of 
the text-books that ‘it is stated ” or ‘‘ it is supposed ” that some 
action takes place between white lead and oil. No chemist has ever 
stated that he has found any linoleate of lead or any other com- 
pound due to the chemical action of white lead on oil In all the 
thousands of chemical analyses done every year linoleate of lead is 
never found, nor even mentioned, I became specially interested in 
this question many years ago, and I have tested hundreds of 
samples specially for linoleate of lead, and have never found 
any, except in four samples, and then only minute traces, from 
the action of a rancid oil. 

I have kept all sorts of white leads in oil for periods of six 
to eight years, in closed collapsible tubes, free from air, and on 
dissolving the oil in ether I bave recovered every trace of the 
oil free and unaltered, and found the white lead absolutely un 
-— upon, and still contsining its full amount of hydrated 
oxide. 

Linoleate of lead is freely soluble in ether, and gives, on passing 
sulphuretted hydrogen gas, an intensely black precipitate, so that 
it is the most easily detected of compounds. One part in a million 
of this lead compound in the oil will give a brown colouration when 
Fs sulphide is passed. I have demonstrated before the 
Chemical Society that the hydrated basic carbonate of lead (Dutch 
white lead) left in contact with oil for years showed not the faintest 
trace of action, not one part ina million of the oil used having been 
attacked. 

How such a widespread fallacy crept into the text-books I do 
not know, but no chemist has ever formally reported that he has 
found linoleate of lead in and white lead paint, Practically, 
such an abstraction of the lubricant of thick commercial white lead 
as would be entailed by the abstraction of 1 per cent. of the oil, by 
conversion into linoleate, would render the paint hard and unusable, 
as it is ground in the very smallest BEM of oil which will form 
a stiff paste, viz., 8 percent., and if 1 per cent. were fixed, the 
esas 7 per cent. would not wet the white lead, and the whole 
mass would harden. 

Let your contributor try to make a mixture of linoleate and car- 
bonate of lead with glycerine in the proportions given in his equa- 
tion, with oil and t tine added. It will surprise him. It isa 
pity that a good sensible article should be marred by such errors in 
chemistry, as the main contention of the article is sound, 

J. B. Hannay, F.RS.E., FC, 


3 («) C; H, 
olive oil—bat 


September 15th. 


THE PROPULSION OF WARSHIPS. 


Six,—It appears from the letter of ‘‘W.J. H.,” published in 
THe ENGINEER of the 11th inst. that he has had time to measure 
the space and count the number of words used in the letters you 
have been good enougb to publish lately on ‘‘ The Propulsion of 
Warships.” Ihave not time to spare for such occupation, nor for 
discussing such questions as the advantages of thin laden, polished 
surfaces, and sharp edgesover thick blades, rough surfaces, and 
blunt edges, for screw propellers, which I do not imagineany young 
apprentice, stoker-mechanic, or experienced engineer would 
dispute, Why the first Ss for the Iris were tried ‘‘ rough from 
the sand” is an official secret which I do not presume to under- 
stand, for the advantage of smooth surfaces was recognised over 
forty years agoat Woolwich Dockyard and elsewhere. Tho 
frictional skin resistance, edge and thickness resistance, of propeller 
blades received much attention and was investigated experimentally 
by the late Mr. Isherwood, Engineer-in-Chief of the U.S. navy, 
and by the late Mr. Blechynden, My own experience leads me 
to agree with the views cngromed by those gentlemen and to differ 
from those of M. Normand ; and the results of the trial of the 
Drake's screws is a striking example of how little power was used 
up by the increased area of blade and increased velocity of the 
blade surface through the water. With regard to the razeeing of 
propellers, I have known an instance where it gave an increase of 
maximum speed and a higher coefficient of efficiency ; and on the 
other hand, I have known a case where the increase of the pro- 
peller surface by 50 per cent. gave the same maximum speed with 
a considerable decrease of revolutions and reduction of. indicated 
horse-power, with a corresponding increase in the value of the 
coefficient of efficiency. : 

In the case of the Iris propellers, of 16ft. 34in. diameter, with 
four blades, I consider them very much better suited for war 
purposes than the two-bladed screws of 18ft. l}in. diameter, 
which although giving 0-014 knot more speed per hour, had to be 
discarded on account of vibration, although they were polished 








16 


Sept. 18, 1908 


THE ENGINEER 


291 











—_—_—_—_—_—_——— 
eee 
‘Jes. Possibly a slight alteration in the area of the blade 
iat ae ae emailer sorew would have given higber speed and 
oreneh erm to the Drake’s performance, I have to remark 
t for a simple measure of the relative economy of two different 
the ‘ys in the same ship, tried under similar conditions, and at 
Cc reoximatel the same speed, I prefer to use the very simple 
oP eure of indicated horse-power +8 , which gives the indicated 
‘power per knot of s i 
at abe he data we have for the Drake :— 


Blade area. 1H.P.— _ Difference in favour 
quar’ Speed. LHP. Speed. of large blades. 
feet. I.H.P. per knot of speed. 
{ 15:48 .. 6,987 ~.. 449 
152 .. / 22-08 .. 28,103 .. 1046 
(28-05 .. 80,557 .. 1825 
| 15-41 .. 6,520 .. 428 26 1.8.2. per knot 
g10 .. , 22-16 .. 22,584 .. 1016 80 - os 
(24-11 .. 31,409 .. 1808 ae ne 


But 1 would ask your readers to calculate what power would be 
required to propel the Drake 24-11 knots with the screws of 152 
square feet area. : a sa 

{ share in the growing opinion that the future will give us 
uicker running engines, such as turbine engines, and I hold that 
pane alterations wil have to be made in the designs of screw = 
 allers to suit the new conditions. I do not consider that the late 
Ne R, Sennett’s proposed plan of gearing the engines to reduce the 
revolutions of the propeller will be carried into operation until it 
has been proved that efficient propellers cannot be designed to be 
run at the same number of revolutions as the engines. Great 
alterations will have to be made in the designs of propellers to 
meet the new conditions ; and to obtain the required speed and 
economy we must not be dominated too much by the “‘ fixed ideas” 
Ireferred to in my letter of July 17th. As my time is fully 
occupied, I have no-desire to take up your valuable space in dis- 
cussing matters which are beyond dispute. I trust, therefore, that 
«W, J. H.” will not consider it any a if I say that this 
will be my final letter in reply to him, and that I willingly leave to 
him the honour of having the last word. GEORGE QUICK, 

90, Alleyn Park, 8.E., Fleet Engineer, { Retired, 

September 12th. 





SUPERHEATING, 


Sin,--Replying to the letter of ‘‘Two Steam Users,” in your 
issue of the 11th inst., the approximate cost of fitting a downtake 
superheater toa 30ft. by 8ft. Lancashire boiler, inclusive of the 
necessary pipes and valves, is £150 to £160, according to the 
quality of the pipes and valves that are used. Supposing the 
engine to be a compound condensing one, the economy in fuel 
would be about 1 cwt. per boiler per hour; at least such is my 
experience, based upon the actual working of several jobs that 
came directly under my notice. 

Toe depreciation upon superheaters of the downtake type 
should be taken at 10 per cent., and with coal as low as 7s. per 
ton, it will be seen that they will yield a very good return upon 
the capital outlay. Superheaters of this type with high-pressure 
steam give a total temperature of 500 to 550 deg. Fah. at the 
superheater, the temperature at the engine varying, of course, 
according to the length of steam pipe and the efficiency of the 
ipe lagging. It would, however, seldom, if ever, excsed deg. 
Fab., and my experience is that if really good cylinder oil is used 
and the said oil is positively fed by a Mollerup oil press or Manzel 
lubricator, this temperature can be safely applied to either slide 
valve or Corliss engines with satisfactory results. The consump- 
tion of cylinder oil at this temperature need not exceed what is 
usual with saturated steam. 

The difficulties attending the use of moderate superheat have 
been absurdly exaggerated ; but for this I am convinced that 
superbeating would have made almost as much — in England 
as it has on the Continent, where its use is now almost universal. 
Astriking testimony to the value of superheating is the way in 
which it is spreading _—— collieries. Mr. Leach, of Loghill, 
in the paper he read in 1902, before the Institute of Mining 
Eogineers, stated that the addition of downtake superheaters 
enabled him to work his colliery with three boilers instead of four, 
and as soon as steam users begin to realise facts like these we shal), 
I think, see the superheater regarded as an indispensable adjunct 
to every Lancashire and Cornish boiler. SUPERHEAT, 

September 14th. 





RAILWAY STATISTICS. 


Sin,—Concerning the general controversy that has for some 
time past been made in the Press, and with some of the scientific 
societies, on the necessity for the compilation of statistics on the 
English railways, the most important factor in the result of work- 
ing has been consistently ignored, i.c., the relation between the 
quantity of good and bad paying traffic carried. 

As the nature and volume of traffic fluctuates each year, so do 
the net earnings, by reason of the variation in the cost of transit 
and gross earnings of the different classes of traffic. 

Although the cost of haulage cannot be accurately obtained, 
the necessity for ascertaining the results of conveying the various 
classes of traffic to as near a degree as is practicable is obvious for 
the reasons stated. : 

The following illustration is typical of what occurs in the trans- 
portation of the various commodities 'on the railways. A large 
engineering works ia England made a speciality in steam winches, 
which work they did in conjuncticn with marine engine and boiler 
work. One year it was fonnd that, instead of the usual profits, a 
heavy loss was the result of the year’s working, although the works 
had been kept going to their full capacity. Upon investigation it 
was found there had been a large falling off in marine engine work 
on which large profits had been made, and a large increase in 
orders for steam winches, which it was found had been made at a 
loss. So long as there was a large amount of engine work in pro- 
gress, the profits were so ample as to cover the effects of the losses 
on the orders turned out for winches, 

In like manner, while traffic giving the highest results in net 
earnings is in the ascendency, the class of traffic that is carried at 
(or nearly) a loss is not directly felt. 

If a sudden increase in nger traffic has taken place, and at 
the same time a bad pa: class of goods traffic has fallen off, 
what railway manager can say whether the net results have 
benefited by carrying the increase in passengers, or a saving has 
been made by a greater reduction in working expenses than the 
loss in revenue in the saving of train mileage in the reduced 
ee a the goods traffic ? Prick HowELL, 

indfield, 





THE CONNEL FERRY RAILWAY BRIDGE, 


8in,—I notice in your columns of last week, in the article with 
the above title, that the credit is given to that structure of being 
the second longest clear span railway bridge in Europe ; in other 
Words, ranking next to the Forth Bridge. Although it is not dis- 
tine:ly stated, I presume it is the cantilever type of construction 
that is referred to. May I ask you to be so good as to insert the 
following account, which, if correct, will relegate the Conne) Ferry 
bridge to the third place in the Kuro record! The bridge 
over the Danube, near Cerna carries the railway from Fetesti 
to Cernawoda, in Roumania, and was built for the purpose o 
affording a direct route of communication between Roumania and 
the littoral of the Black Sea. It was designed by Mr. Saligny, 
the engineer-in-chief to the railway, and was opened for traffic in 
the year 1895, Itisa large structure of the cantilever type, and 
pentista ot five spans of varying dimensions, comprising a total 
ength, including the viaducts carrying the approaches upon each 
side of the river, of 5,488ft. The five spans are divided into (1) 


f | that George S. Griggs, 





the central or maximum one, of 623ft.; (2) a pair of intermediate, 
each 462ft.; and (3) two side or shore spans of ally the 
same length, 461ft. Two cantilever arms, each 163ft. long, and a 
suspended, or independent girder, os the central The 
irder is 297ft. in length, as against 232ft. for that of the Connel 
bridge. In accordance with the design, the shore spans are each 
made up of a cantilever arm 163ft. long, and an independent 
girder of the same length as that in the central span of the 
structure. The total weight of metal in the Cernawoda bridge 
amounted to 5050 tons, Great care was exercised in the appor- 
tionment of the working stresses upon the different of the 
bridge. The members of the main girders are subjected to a 
stress of six tons per equare inch, or 7-6 tons if the wind pressure 
is taken into account. Five and 4-4 tons were allowed for the 
cross girders and rail-bearers and rivets respectively. M.I1.C.E, 





DOMESTIC GAS FIRES, 


Sir,—With reference to the article on page 262 of your issue of 
the 11th inst., you have clearly stated the defects of gas fires, but 
have practically ignored their great advantages. 

No gas engineer would advise the adoption of a gas fire in an 
ordinary sitting-room, as it is apparent such is unsuitable for regu- 
laruse. Permit me to call attention to the advantages of gas fires 
for some purposes, 

For bedrooms, dressing-rooms, bath-roums, class-rooms, vestries, 
&c. &c., where an occasional fire is required, they are most 
valuable. 

Not the least is they are ready for use, and can readily be turned 
onand off. Insome cases the economy of time in the preparation 
of fires, the removal of dust and ashes, is a consideration. It 
has been pointed out many times that a gas fire in a bedroom has 
frequently averted an illness. Perhaps in the middle of the night 
the gas fire, by its warmth at a critical point, has averted colds, 
coughs, bronchitis, pneumonia, or other complications. Several 
cases have occurred where a iy fire has béen used continuously 
throughout a long illness, and the ——— of the room evenly 
maintained, with great advantage, while the disturbance and vexa- 
tion of making up a coal fire during all hours of the night have 
not been necessary. The dropping of ashes and coal from a coal 
fire have frequently disturbed an invalid, while this, of course, is 
unknown with a gas fire Concerning the ‘lighting back,” to 
which you refer, this is not experienced with a good make of 
stove. 

Your remark respecting the price of gas being lowered when 
local authorities Fen. paren, advisability of capelvies a gas of 
lower illuminating power is, in my judgment, a very important 
one. Fortunately for gas undertakings, this improvement is 
qnhety, but surely, taking place, so that the time is not far 

istant when, as you predict, gas of a very much lower illuminating 
power than is at present supplied will be forthcoming for stoves, 
incandescent burners, and etre : 

Gas engineers will be inte in your remarks respecting the 
vicious so-called condensing stoves, and the ill-advi literature 
freely circulated by the makers of them. As you say, since CO 
is insoluble in water they are entirely unsuitable confined 
apartments, and probably undesirable for any other. The best 
gas fire is that known as Langfield’s automatic hot air apparatus, 
where pure air enters from the outside of the building at the base 
of the stove, and is passed through a series of vertical tubes 
around which the gas passes on its way to the flue exit, these 
tubes drawing in a regular supply of heated fresh air into the 
room, thereby heating and ventilating simultaneously. 

A great medical authority, the late Mr. Lawson Tait, in a lecture 
delivered at Llandudno, stated as follows :— 

‘In Birmingham I had a large establishment, comprising forty- 
one rooms, employed for professional par, and for the purposes 
of a residence, all of which were heated by gas, and in the very 
early days of this innovation I selected gas as the means of heat- 
ing, by reason of the fact pos bs far the largest number of rooms 
were required for people who undergone grave surgical opera- 
tions, maintenance of a uniform temperature in such cases 
was a matter of the utmost importance, as was also the absence of 
noise from the rooms. Nothing can equal the efficiency of 
fires for these purposes. They needed no attention. The necessity 
of the noise A the fire-irons in the mending of fires, the carriage 
of coal, the tread of the housemaid were all abolished. A possible 
fatal lowering of temperature during the night was entirely pre- 
vented, and we know that such an incident in the use of coal fires 
is answerable for the deaths of many thousands of elderly and 
young people during the year.” 

It is considered impolitic to question the remarks of an Editor ; 
but you will, 1am sure, permit me to draw attention to the fore- 
going points, as a supplement to your excellent article. 

Epwarp A. HarMaN, M. Inst. C.E. 

Gasworks, Huddersfield, September 15th. 


Sir,—In reference to a leading article in THE ENGINEER of 11th 
September on the subject of ‘‘ Domestic Gas Fires,” the following 
particulars may be of interest Py one one that I have had in 
constant use for many years, and that has proved fully satisfactory 
and comfortable. It is fitted into an ordinary fire-grate that has 
the back and sides lined with 2in. fire-brick slabs, and is loosely 
filled with hollow fire-brick lumps. A row of four Bunsen burners 
is fixed under the grate bars, controlled by two cocks, the two 
centre burners only being lighted, excepting in cold weather. ‘hese 
burn without any sound, and are lighted quietly by applying the 
lighted match before turning on the gas. The hollow fire-brick 
lumps are taken-out two or three times a year and brushed clear 
from chips and dust, and then carefully re into the grate, 
leaving free air passages amoagst them, and adding any fresh ones 
that may be wanted. 

A small kettle of water is kept heated by a small Bunsen burner 
fixed on a shelf at the opposite side of the room to the fire, so that 
the steam has to traverse the room before reaching the chimney, 
the kettls lid being kept off for free escape of steam. The door of 
the room and the window top are kept usually a little open, and 
the air of the room keeps uniformly agreeable. W. 





THE PRACTICAL USE OF THERMODYNAMICS, 


Si1n,—I shall be greatly indebted to any of your readers who will 
tell me how I can use the theta-phi diagram to improve the design 
of steam engines. I know what it means, but I am unable 
to apply it in practice to any good purpose. -So far as clearance or 
leakage or relative cylinder cones is concerned, [ cannot get any- 
thing out of it of any value. e build a compound engine of 
various powers up to pe es 300 indicated horse-power. In all cases 
the cylinder ratios are the same, 1 to 34. Special care is taken to 
make the clearance very small. The high-pressure cylinder is 
jacketed, cut off in it variable between { and 3. Trip gear on it. 
Boiler pressure 100 lb., consumption of coal about 24 lb. per 
indicated horse-power per hour. What is wrong with the engine, 
and how is the theta-phi diagram to be used to improve its 
performance ? JUNIOR DRAUGHTSMAN, 

September 14th. 





ELASTIC RAILWAY WHEELS. 
Srin,—In a recent article on resilient tires‘you mention the fact 
, the first master’ mechanic on the Boston 
and Providence Railroad, used a lining of wood between wheel 
centre and tire, and that engines having that resilient lining made 
extraordi: tire mileage. If you will examine Railway and 
Locomotive ineering of Al last you will find illustrations of 
a wheel patented by Mr. W. Baldwin, the famous locomotive 
builder, in 1834, which had wooden blocks between the iron part 
of the wheel centre and the tire. Another pioneer locomotive 


builder in the United States used resilient wheel centres, and the 
practice became quite common. As late as 1869, in a report on 
‘tires” presen to the American Railway Master Mechanics 
Association, mention was made of five railroad companies that 
were using, as a regular thing, a wooden lining between wheel 
centre and tire. 

I have tried to find out why the practice was abandoned, and 
the old master mechanics I have consulted say that an impression 
ar.se that the wooden lining did no good, while it was troublesome, 
through permitting the tire to work loose. 

You are, of course, aware that the Allen paper wheel hasa centre 
made of papier-mache, and that several patented wheels had 
wooden centres. I have several times investigated ‘the experience 
of railroad companies with wheels having what might be termed 
resilient centres, but no evidence was produced that they were 
easier on the tires or on the rails id wheels. or those with 
steel centres, neither have they the merit of making less noise. 

AnGus SINCLAIR, 

New York, September Ist. 





THE INSPECTION OF MATERIALS. 


Siz,—Several interesting—one might almost say ‘‘ breezy ’— 
articles have recently appeared in THE ENGINEER from the pen of 
“AM turer,” entitled ‘‘ The Inspection of Materials.” That 
they are written by an expert is self-evident. Nevertheless, they 
only represent one side of the question. An article from the much- 
abused consulting engineer is needed in order to equalise matters. 
Perhaps Professor R. H. Smith will take up the cudgels. 

What ‘‘A Manufacturer” demands is standardisation. He 
ee British shipbuilders with British bridge-builders—much 
to the detriment of the latter. He compares American and 
German methods with British. It is a case of standardisation 
sues generalisation, and, naturally, the former is winning the 

le. 

Bearing all this in mind, I was eeabl rised to read 1 
Sy mgr it has nothing to do with 4 Py building—at th 

ttom of page 265 ante, headed ‘“‘ Electric Motors in a Factory.” 
I take this opportunity of directing ‘‘ A Manufacturer's” attention 
toit. Apparently, the Snead Company’s Ironworks, U.S.A., are 
operated by electricity. They possess motors of the following horse- 
powers :—45, 20, 15, 10, 74, 64, 6, 5, 34, 3, and 24—a total of 
eleven different types. If this is American standardisation, the 
less we see of it the better. One almost wonders if our astute 
Yankee friends keep a spare set of armatures for this hetero- 
geneous collection of motors. ARTHUR ATHERTON. 

6, Lianaber-road, Hemel Hempstead, 

September 13th. 








MOTOR CARS AND SAUCEPANS, 


S1z,—The suggestions recently made that pedestrians should 
signify their disapproval of motor cars by hurling missiles at them 
as they pass are apparently bearing fruit. On Saturday last the 
driver of a Decauville car, which was conveying some of the 
officials of the Motor Cycle Club towards Lewes to watch the pro- 
gress of the competitors in the Passenger Trial event, narrowly 
escaped serious injury. A well-dressed man waited for the car by 
the roadside, and, as it approached, deliberately aimed an iron 
saucepau at the driver’shead. Fortunately, it missed the intended 
mark ; but even more disgraceful than the act itself was the fact 
that a constable in uniform was standing by, and made no effort 
whatever to do what was obviously his yw under the circum- 
stances. The car was being driven most carefully, and the event 
in which the passengers were interested was in no sense a race, 
but was merely a test of reliability of motor cycles when fitted 
with some form of basket attachment. M.C,C 

Shaftesbury-avenue, September 14th. 





DETERIORATION OF COAL, 


Srr,—In your remarks on coal storage in THE ENGINEER of Sep- 
tember 4th you quote Lord Charles Beresford as stating that in hot 
climates coal loses no less than 50 per cent. of its value. This is, I 
believe, conceivable if Lord Charles Beresford was referring, not 
only to climatic influences, but to handling as well, as, for 
instance, the four different handlings which took place in colliers, 
lighters, and store at Hong Kong. Iam confident that engineers 
who have been on the China station are familiar with deterioration 
of coal of at least 40 per cent. in some cases, though the average is 
probably about 20 to 25 per cent. Of course, I can only give the 
second-hand evidence of an inquiring mind, but I hope thos3 who 
know will be tempted to give tneir experiences. 

CaRLYON BELLatrRs, Lieut. R.N. (Retired). 

September 14th. 


GERMAN PATENTs. 


Sir,—Although Germany acceded to the International Conven- 
tion on May Ist last, with the result that anyone who has applied 
for a patent in Great Britain—and other States of the Union—can 
claim twelve months priority in Germany from the date of the first 
filed application, we would point out that no such priority can be 
claimed in respect of patent applications filed prior to May Ist last, 
and that in all such cases the German patent must be applied for 
before any printed publication of the invention has taken place in 


any country. E. P. ALEXANDER AND Son, 
19, Southampton-buildings, Chartered Patent Agents. 
London, W.C, 








DOUBLE REFRIGERATION. —The steamer Highland Brigade, fitted 
recently by the Linde British Refrigeration Company, Limited, 
35, Queen Victoria-street, E.C.,. for Messrs. H. and W. Nelson, 
has just brought over a large cargo of chilled meat from the River 
Plate to Liverpool. The refrigerating machinery in this vessel 
is so arranged that frozen meat can be carried at an extremely low 
temperature in some of the hoids, and chilled meat at a higher 
temperature in other holds. This is a new ay hy and the 
success of its working has been proved by the fact that both the 
pte meat and the chilled meat have been delivered in excellent 
condition. 


VENTILATION OF THE HovsE oF ComMons.—There has just 
been issued asa Parliamentary Blue-book a long report by the 
Select Committee first appointed in April, 1902, to inquire into 
the ventilation of the House of Commons, concerning which, it 
will be remembered, members have made many complaints. The 
Committee give an exhaustive analysis of the evidence of seven- 
teen witnesses, and make recommendations which may be 
summarised as follows:—{1) The substitution of electric fans for 
the present exhaust furnaces, one fan to discharge into the shaft 
over the Commons lobby, the other into the shaft above the ladies’ 
gallery. (2) Simplification, so far as possible, of the inlet passage, 
and arrangements for its more thorough cleaning. (3) Use of 
water screens in place of the present water spray. (4) Adoption 
of the new improved more powerful intake fan. (5) Tentative 
introduction of ‘air beneath members’ seats. (6) More frequent 
removal for purposes of cleaning of the matting.on the floor and 
elsewhere. (7) Placing the whole of the cleaning arrangements. 
under one authority. (8) The appointment of a sanitary officer, 
under the-Office of Works, to direct and superintend the ventila- 
tion of the House. (9) The institution of the inquiry into 





a of ventilation still unsolved, with the view of introducing 
urther improvements in the present system. 
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REFRIGERATOR CARS, CAPE GOVERNMENT RAILWAYS 


MESSRS. W. R. RENSHAW AND CO., LIMITED, STOKE-ON-TRENT, ENGINEERS 














REFRIGERATOR CARS FOR THE CAPE 
GOVERNMENT RAILWAYS. 


In order to afford increased facilities for the working of the 
frozen meat traffic from Cape Town to Johannesburg and the 
Transvaal and Orange River Colonies, the Cape Government 
Railway Department some time ago placed a contract for a 
number of refrigerator cars with Messrs. W. R. Renshaw and 
Co., Limited, of Stoke-on-Trent. aue 

These cars—a photograph of the framing of one of which 
we have pleasure in reproducing herewith—have been built 
to the latest standard of the Cape Government Railways, and 
are each capable of taking a load of 30 tons. The under- 


frame is of mild steel channel bars, strengthened with truss | 
The bogies are of Fox’s patent pressed | 


rods 14in. diameter. 
steel, with wheels 2ft. 9in. in diameter, spaced 4ft. Qin. 
apart, the total wheel base being 24ft. The inside dimen- 


Sions of the body of the-wagons, which are each equipped | 


with the vacuum and hand. brakes, are 36ft. long, 6ft. 6in. 


wide, by 7ft. 6in. high. The cars have been specially built | 
with the sides, roofs and floors 6in. thick, these being | 


composed of (1) tongued and grooved boarding running 


vertically, and then insulated paper laid in the middle, in | 
| recently mentioned in these columns—-once fired at a lu 


addition to which is tongued and grooved boarding which is 


securely fastened to oak frames. ‘On the inside of the frame | 
is tongued and grooved boarding running horizontally, and a | 
second layer of insulating paper ; then follows more grooved | 


and tongued boarding on the outside, the interstices of the 
frame being closely packed with cork. 


ice. These boxes are placed in such a way, and so shrouded 


with diaphragms, that a cold draught is set up internally in | : eee : 
the wagon, the water being carried off through a bevel drain | street, Westminster.—Special circulars Nos, 2, 3, 1, and 5. 
in the Roce, specially lined with sinc, — a ined | catalogue of grain, malt, and seed-cleaning machinery, edition 


with canvas padding filled with horsehair, the greatest care | 


underneath the floors of the wagons. 


having been exercised to ensure the wagons being air-tight, 
the resultant being that the contents of the cars will be kept 
cold during the whole period of transit. 








DOCKYARD NOTES. 


Tue recent Bellisle experiments do not appear to have | 
proved very much, so far as can be gathered from the con- | 
flicting tales. It has been generally understood that cellulose, | 


under whatever name it may be applied, is of no practical | 
use. That has long been the British verdict. Abroad, un- 
limited faith seems placed in it, especially in America and 
Germany. So great is this faith that we have more or less | 
repeated a past experiment, with the result that the old verdict | 
has been more or less confirmed. 





| decessor the Cobra left it, and, later on, met one of the 


At each end of the | 
cars special ice-boxes are fixed, each box to carry two tons of | 


| street, London.—Pamphlet No. P1039, dealing with 


| Bishopsgate-street Within, 





hours’ steam trial in heavy weather with satisfactory results. | 
That is all very well; but all thinking men must condemn 
the policy of extending the existence of the ships of the 
Admiral class. They are entirely useless for modern war, | 
and everybody knows it. They have certain peace uses— 
swelling the list of first-class battleships for instance—but 
the raison d’étre of them goes no further. They are kept 
going, in fine, because the odds are against a war taking 
place. 


THe turbine destroyer Velox has reached Portsmouth. 
She left the Tyne in much such weather as her ili-fated pre- 


nastiest gales on record. She survived it splendidly, how- 
ever, and sustained no damage of any sort. Her crew had 
a pretty unpleasant time of it, and there were few, if any, 
who did not fall victims to the special complaint of those 
who go down to the sea in ships in bad weather. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

In the Midland engineering trades the chief topic of discussion 

is the issue of Mr. Balfour's pamphlet cg the fiscal policy of the 

Government. It is regarded generally hereabouts with warm 

approval, as indicating a desire to safeguard British industries from 

unfair competition. ‘‘ Defence, not defiance,” is a motto which, in 
commercial matters, is considered by Midland engineers and iron 
and steel masters to be just now very applicable. None of the 

engineering firm: in this district desire—it is believed—to adopt a 

rabidly retaliatory policy; but the spectacle, often repeated of 

late, of foreign manufacturers—tbanks largely to their protectionist 
advantages—being able to underquote the manufacturers of the Old 

Country ia tendering for engines and machinery and railway 

materials needed in British Colonies, has been one which is painful 

to contemplate, and it is felt that such a state of affairs can be 
called “free” trade only by a misnomer. A similar view cf the 


| matter was taken to-day —Thursday—on 'Change in Birmingham ty 


Tue old monitor Glattcn has been taken to the Thames to 
be broken up. She is famous—or whatever other term may | 
be held appropriate—for being the first ship in our Navy to 
carry a protective deck under the belt. She was also-—as | 


Suffren. 








CATALOGUES. 


Unitep AsBEstos CompaNy, Limited, Dock House, Billiter- 
street, London.—Uatalogue of non-conducting coverings. 
CONSOLIDATED PNEUMATIC TooL Company, Limited, 9, Bridge- 


Ropert Bosy, Limited, Bury St. Edmunds. — Illustrated 


No, 41, 
ScuNBEAM Lamp Company, Limited, Park-road, Gateshead-on- | 
Ty ne.—Booklet and circular giving prices and particulars of these 
electric lamps. 

LONDON DRAWING AND TRACING OFFICE, 98, Gray’s Inn-road, | 
London.—This is a neat little pamphlet containing reproductions of 
work of many kinds carried out at this office. 

RAwLixsons, Limited, Kirkstall-road, Leeds. — Catalogue of | 
modern lifting appliances, including electric and belt-driven lifts, | 
safety apparatus, derrick cranes, and shear legs. 

CAMBRIDGE SCIENTIFIC INSTRUMENT Company, Limited, Cam- | 
bridge. List No. 20 ; Duddell patent oscillographs,—This instru- | 
— is a specialised form of moving galvanometer, perfectly dead- | 

eat. | 

GENERAL ELECTRIC Company, Limited, 71, Queen Victoria- 
Witton con- 
tinuous-current dynamos; and circular No, E1042, on arc lamp | 
carbons. 

Rxopes ELecrrical, MANUFACTURING Company, 70 and 71, | 
London, — Pamphlet containing a | 


| specification and illustrations of continuous-current R.E. type | 


THe new Russian Black Sea battleship John Zlatoust, to 
which we recently referred, will be a replica of the Kmaz | 
Potemkin Tavritchesky. The armament will consist of 
four 12in: 40-calibre guns, and sixteen Gin, of 45 calibres. 
The type bears a close resemblance to the United States 
Maine, except that the 6in. battery is somewhat more 


extended. 


| which are fully described in this book. 


Tue other new ship Efstafi will apparently belong to the | 
16,000-ton type, and carry four 12in. and twelve Sin. guns. | 
The special feature of interest about both is that the British | 
Admiralty for a long time persistently disclaimed any know- | 
ledge of these ships. But for the fact that in the continental | 
boiler controversy these ships were cited as an instance of | 
Russia’s adherence to the Belleville type, the ships would | 
probably still have no ‘‘ official existence ’’ in England. It | 
is a trick that Russian ships have, as Lieut. Carlyon Bellairs 
has lately pointed out so ably in some parallel columns of the 
** then and now”’ order. 


Tue Monmouth is to do her gun and torpedo trials this 
and next week. 


| wich for a public library was recently made by Mr. Garnegie. The 
| result of the ballot of the burg 


THE Howe has reached Devonport after an extensive 
refit at Jarrow-on-Tyne. On the way round she did her four | 


| circulating water, heating buildings, yes 


| motors, 


HENRY PELs AND Co., 116, Victoria-street, Westminster.— | 
Catalogue No. VII., dealing with punching and shearing 
machines, constructed in accordance with Johns and Werner’s 
patents. 

LASSEN AND HJort, 52, Queen Victoria-street, London,—Catalogue 
describing the Brunn Lowener water softener. The action of the 
apparatus depends upon both mechanical and chemical actions, 


OFFORD, WILSON, AND BARFIELD, 98, Woodstock-street, Birming- 
bam.—Catalogue of electrical apparatus, including automatic time 
switches, photographic arc lamps, resistances, meters, motor 
starters, field regulators, &c. &c. Theillustrations deservea word 
of praise, 

HOLDEN AND Brooke, Limited, Sirius Works, West Gorton, 
Manchester.—New illustrated price lists; No. 40, dealing with 
exhaust steam injectors for boiler feeding, ‘heating, raising and 
by means of exhaust 
steam ; and No, 41, dealing with lifters and ejectors for lifting or 
forcing to a height, conveying long distances on the level, mixing 
or extracting liquids, semi-liquids, or gases, 








A conprT10nat offer of £3000 to the borough of Har- 





esses as to whether the Public 
Libraries Act should be adopted is against the pt 





| A good colonial and South American demand is ex 


| iron and steel masters, many of whom have suffered consider- 


ably by the importation into the Midlands, from time to time, 


| of German, Belgian, and American steel, finished iron, and pig 


iron, Local steel masters are particularly favourable to some form 
of safeguarding Enzlish trade, since they have lost many good 
orders through being underquoted by continental houses. It is 
hardly to be expected that some of the galvanised sheet manufac- 
turers of this and other districts, who import continental stel 
very largely in a semi-finished state in order to roll it down into 
sheets before galvanising, should view with favour the attitude cf 
the Premier ; but with a few exceptions of that type, the majority 
of members of the Midland engineering iron and steel trades arv 


| thoroughly in favour of obtaining fairer international conditions 


for the carrying on of British manufacturing industries than thcxe 
which now prevail, and they can be relied upon for having the 
courage of their convictions at the polling-booths should occasion 
require. The whole subject bas lately become a vital one to the 
trade interests of this part of the country. Much interest bas 
also been aroused by the Board of Trade Blue-book issued yester- 
day—Wednesday—on the same matter. 

The removal of the uncertainty as to the attitude which the 
Government intend to take up has had a good effect upon the iron 
trade, and a feeling of greater confidence and of more cheerful- 
ness than of late is noticeable. Belgian steel bars are quoted 
£4 133., and billets £4 10s. to £4 12s. 6d. . Staffordshire-made mild 
steel bars are quoted £6 7s. 6d. to £7 2s. 6d.; plates, £6 10s. to 
£7 10s.; girders, £5 153. to £6 5s.; and angles, £5 10s. to £6 7s. 6d. 
rienced by 
manufacturers of galvanised corrugated sheets, which are quoted 
£11 to £11 5s. fob. Liverpool, Plain sheet makers are also ina 
better position than recently, and 
£7 5s.; doubles, £7 5s. to £7 7s. 


uote :—Singles, £7 23. 6d. to 
da. trebles, £7 17s. 6d. to £8. 
A good output is being made in unmarked bars at £6 5s. to £1 10s., 
whilst the basis price of marked bars remains £8 10s., with 12s. 6d. 
extra for the L,.W.R.O, brand. 

In the pig iron trade it would surprise no one if one or two 
| more furnaces were to be blown in before the close of the year, as 


roduction has now once more nearly overtaken the consumption. 
Staffordshire cinder forge is still quoted 47s. 6d. to 48s.; part- 
mine, 483. to 49s.; and all-mine ordinary, 60s. to 67s. 6d. Fairly 
good accounts of business are given by sellers of Midland brands, 
and quotations are maintained at 493. to 50s. for Derbyshires, and 
47s. dd. to 48s. for Northamptons. Good foundry cokes are quoted 
25s., and furnace cokes 18s. 6d, to 20s. 

In the engineering trades a good pruportion of the work in course 
of execution, and being negotiated for, is on South African account, 
and indications all point in the direction of our new South African 
Colonies proving increasingly valuable customers for tke produc: 
tions of Midland engineering establishments. Bridge builders 
have some fair orders in hand on home account also, and are hoping 
that a practical development may result from the suggested new 
engineering project for constructing an electric railway from Liver- 
pool to Llandudno across the Dee ; although, as it would involve 
the construction of a bridge over the Dee Valley of between five and 
six miles in length, they are not very hopeful about its practicability. 
In these progressive days, however, it is hardly safe to be sceptical 
about anything in the way of engineering feats. It has been said 
that the wonders of one generation are the commonplaces of the 
next, and the assertion would assuredly hold good in an engineer- 
ing sense, if the word “years,” or, at the least, ‘‘decades,” were 
substituted for ‘ generations.” : 

The probability, to which reference was made in my last letter, 
of the Lorain system of surface-contact electric tramways being, 
after all, retained by Wolverhampton, is growing stronger. The 
Tramways Committee and the Lorain Company have come to 4 
Fag ayn on the matter, whereby £23,000 is to be paid at once 
be the Corporation to the company as the chief part of the price 
of the system, and the balance of £2000 is to be paid when certain 
improvements are introduced in a portion of the line. A special 
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eeting of the Town Council has yet to confirm this arrangement. 
Meanwhile the trams are running very smoothly and regularly, and 
are very popular. With regard to the electrification of the Aston 
trams, the Aston District Council bas this week sanctioned imme- 
diate procedure with a portion of the scheme, the cost of such por- 
tion being £32,500. In the course of discussion one of the speakers 
referred to the fact that the committee had specified that only 
British materials should be used in the work, and remarked that 
among the facts which made that advisable was the circumstance 
that the foreign-made goods did not wear so well, being of softer 


ial. The Councii decided to negotiate for the following 
re: -Parchase of tramways, £70,000 ; for work agreed upon 
500 ; for overhead equip- 


vening, a8 mentioned above, £32, 

oath £10,000 ; and for. cost.of the electric generating station, 
£62,000. Some important contracts will shortly be to let in con- 
nection with this undertaking. 2 af 

The Stourbridge Urban Council has applied to the Local Govern- 
ment Board for @ £5000 loan, for the purchase of land and for a new 
refuse destructor. . erat 

The municipal technical school at Dudley, which is being erected 
at a cost of £15,000, will be ready for use in a fewmonths. Steady 

rogress is being made with the- negotiations for the acquisition, 
under parliamentary powers, of the principal electric tramways 
within the borough of Dudley, the power for which will be supplied 
from the Cupeonene generating station, in connection with 
which £67,392 had been spent up to the end of March last. 

Engineering instruction of a special character, including lectures 
on machine tools by experts, has for the first time been included 
in the programme of the Birmingham Municipal Technical School, 
for the new session which has just opened. 

Local bridge-building and railway material firms are preparing 
important tenders for supplies required by the Netherlands 
Minister for the Colonies. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Only a hand-to-mouth sort of business has again 
been the general report on the iron market here during the past 
week, and although prices for the most part are fairly steady, the 
stronger tone of a week or two back has not been maintained. 
Where any upward move is attempted, buying is at once checked, 
and sellers have to revert to old rates. The hardening in Middles- 
brough pig iron during the past fortnight has been followed by a 
return to previous low quotations. Lancashire makers have 
endeavoured to put up their quotations ls. per ton, but have met 
with no response from buyers, and much the same applies to Lin- 
colnshire brands, one or two makers of which have also been quot- 
ing advances of 1s, per ton, with Derbyshire only just maintaining 
a slight improvement upon the very low quotations which for some 
time have beencurrent, Taking — all through, they are perhapsa 
shade stronger as compared with the minimum rates of a month or 
so back, but —— in the way of any substantial advance has 
been established. Now there are reports coming upon the market 
that American pig iron is again more than likely to be shipped 
over to this country in competition with English brands, which wiil 
necessarily tend to weaken the pcsitioncf makers here. It is, 
however, extremely difficult to attempt any forecast of the 
immediate future. The absence of stocks of pig iron would, 
under ordinary conditions, give strength to the maker's position. 
On the other hand, the very moderate condition of the principal 
iron-using iudustries of Lancashire, with no encouraging prospects, 
has a depressing effect upon the market so far as requirements for 
actual consumption are concerned. If, in addition to this, there 
is to be any large influx of American iron competing with the 
English production, the outlook of the pig iron trade can 
scarcely be regarded as at all hopeful from the producer’s point of 
view. 

In pig iron few orders of any weight bave been coming upon the 
market, and, if anything, the buyiog bas been of lessened quantity 
than a week or so back. The easing down in warrant quotations, 
especially for Middlesbrough, has necessarily had some check upon 
buying. For No. 3 foundry Lancashire makers have been quoting 
54s, 6d. to 55s,, but these figures have been cut of the market, and 
oply in exceptional cases has any appreciable advance upon 
previous rates been obtainable, and where business in the ordinary 
way could be put through, 53s. 6d. to 54s. would represent about 
the full average figures. One or two of the Lincolnshire makers, 
owing to their being oversold for their present production, hay, 
a'so been q zoting advances of 1s. perton upon the minimum basisrate®, 
pat buyers have not followed. In special cases an advance of 6d. has 
been got, and the market basis could scarcely be given above 50s. 6d. 
to 5ls, net delivered Manchester. Derbyshire brands, also owing 
to makers being well sold for their present production, have har- 
dened slightly, and are perhaps about 6d. above recent minimum 
rates, the average quotations for No, 3 foundry delivered Man- 
chester being about 54s. and 54s. 6d. up to 553. 6d. net. In forge 
qualities some of the Lincolnshire makers have been shipping pretty 
freely to Scotland, and this has taken off surplus that would other- 
wise have been on their hands owing to the inactive condition of 
the finished iron trade. Asa result they have been moving away 
their output, and are firm in their quotations at 50s. 2d., with Lan- 
cashire makers also quoting the same figure, and Derbyshire brands 
slightly advanced, quotations for these being now about 50s. to 
50s. 6d. net delivered Warrington. Middlesbrough iron bas eased 

down about 6d. upon last week’s full quoted rates, and for prompt 
delivery by rail Manchester could be bought about 54s. 4d. net. 
Scotch iron has undergone no really quotable change, and delivered 
Manchester dccks, remains about 57e, 6d. Eglinton; 59s. Glen- 
garoock ; and 61s. Gartsherrie, For hematites inquiries ccn- 
tinue limited, with quoted rates unchanged, at about 663. to 67s. 
for No, 3 foundry delivered Manchester, 

_With regard to finished iron, only an indifferent sort. of business 
giving out is reported by the principal manufacturers, new orders 
not keeping forges going more than about two-thirds time. The 
levelling up of some of the low quotations for bars to about makers’ 
list rates is, however, being maintained, but business remains 
without any real improvement, and in some instances there are 
still low sellers, The Association basis for Lancashire bars. remains 
£6 10s., and it is only in exceptional cases that under this figure 
is being quoted, with North Staffordshire bars £6 10s. to £6 lés., 
but one maker at about £6 5s. Sheets remain £8 to £8 2s. 6d. 
and £8 5s.; hoops, in which a moderate business is being put 
through, are steady at £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths delivered Manchester, and 2s. 6d. less for shipment. 

A fairly steady position continues to be reported in most branches 
of the steel trade, and there is a good deal of material just now 
going away for constructional pur; . Apart, however, from 
this, the demand is anything but brisk, and orders are mostly 


of the large towns outside are working overtime. The district 
committee have had a number of labour questions under considera- 
tion of late, amongst these being the three eight-hour shifts at the 
British Re nme Company’s works. An experimental arrange- 
ment which been come to with the management of the com- 
pany had been abandoned as unsatisfactory, and two shifts had 

nsubstituted with theattendant overtime. Discussing the labour 
situation at the above works with come of the workmen, the opinion 
was freely expressed that the interference of the Amalgamated 
Society had not been to the benefit of the mer. The position, as 
stated by Mr. Loud, the general manager of the works, would seem 
to be this—that one week’s working hours are for night 45, and for 
day 524, representing 84d. for day and 10d. per hour for night 
work, The society men, however, want extra rates after certain 
periods for night work, in accordance with the general society 
practice, which the Westinghouse Company does not see its way 
to concede, The result is that the society men work 45 hours at 
10d., and cease work at 3.30 a,m.; the non-society men work 574 
hours at 10d., and cease work at 6 a.m, 

Very little real improvement can be reported in the coal trade 
of this district, either as regards.demand or prices. In house-ftre 
qualities there is perhaps rather more stirring as the season 
advances, but requirements are still small for the time of the year, 
and pits, although perhaps working rather better time, do not 
average more than four days per week, with ample supplies offer- 
ing on the market. Prices are just about steady at late rates, 
and at present there is no talk of any upward move which is 
usually looked forward to at the close of September. 

Business continues to move on slowly in other descriptions of 
fuel used for steam, forge, and general manufacturing purposes. 
The unsati-factory industrial condition throughout Lancashire, 
especially in connection with the cotton manufacturing and textile 
machinery trades, which also indirectly has its effect upon other 
branches of engineering, necessarily tends to restrict requirements 
for manufacturing purposes. 

The lower descriptions of round coal used for steam and forge 
consumption still move off indifferently, and notwithstanding the 
restricted output, supplies are plentiful, with prices ruling low, 8s. 
to 8s. 3d. being average quotations for ordinary descriptions of 
steam and —— coal, with only some of the special qualities fetch- 
ing 8s. 3d. to 8s. 9d. at the pit mouth. Of engine fuel there are 
also supplies on the market in excess of requirements with a good 
deal of surplus coming in from outside districts, especially Stafford- 
shire, Yorkshire, and Derbyshire, at prices which cut below the 
local quotations, and, as a consequence, have a weakening effect 
upon the market generally. 

For the better qualities of Lancashire slack there is, however, 
a fairly good demand, which enables collieries here to maintain 
their prices at about 5s. 6d. to 5s. 9d. for good medium sorts, and 
from 6s. 3d. to 6s, 9d. for the very best qualities ; the inferior sorts 
of slack are, however, cut low, and are quoted from about 4s. and 
4s, 3d. up to 4s, 6d., with the fair average qualities of common 
slack averaging about 4s. 9d. at the pit. 

The shipping trade is quiet, and steam coals delivered at the 
ports on the Mersey are only in exceptional cases quoted more 
than 93. 6d. to 9s. 9d. per ton. 

For coke, prices remain strong, and makers in renewing con- 
tracts are holding to their full rates, which in some cases are a 
s'ight advance upon the prices which were being taken two or 
three months back. 

Barrow.—An easy tone stil] characterises the hematite pig iron 
trades, The volume of trade doing is very small, and makers are 
not so fully sold forward as they were some time ago. There is, 
however, a fair demand for iron on steel making account, ard the 
prospects are in favour of a much steadier market. Makers are 
quoting 57s. 6d. net f.o.b. Warrant iron has fluctuated during 
the week from 55s, 6d. to 55s. 3d. net cash sellers, buyers 2d. less. 
Makers have cleared some of their stock, and the Millom and 
Askam Company has sold 700 tons for prompt delivery in America, 
The stocks held are more than usually large, but they are likely to 
be greatly reduced in view of the smaller production of iron 
brought about by the blowing out cf two furnaces. Werrant 
stocks have been reduced 605 tons on the week, and now total at 
16,167 tons. 

[roa ore is quieter at lls. 6d. for good average sorts net at 
mines. Spanish ores are in less demand, prices being steady at 
about lds. 64. net at West Coast ports. ‘There is a fair demand 
for ferro-manganese, and prices are firm. 

Steel makers are indifferently employed in most departments, but 
a fair trade is being done in heavy steel sections, and orders are 
well held for forwa:d delivery. There is a good prospect of a 
steady demand on home, colonial, and foreign acccunt, but 
continental competition is sti]] very keen, and orders frequently go 
past British makers at prices at which they cannct hore to produce 
rails ; but, generally speaking, there is business enough both for 
British and continental makers. It is thought to be possible to 
come to some arrangement with continental makers if the suggested 
continenta! combination is brought about. There is only a poor 
business in shipbuilding material, but the prospects are that there 
will soon be a better demand, Other classes of steel are very quiet. 

Shipbuilders are indifferently employed, but they are likely soon 
to be very much busier. It is stated that H.M. first-class battle- 
ship Nile is coming to Barrow to be overhauled by Messrs. Vickers, 
Sons and Maxim, at a cost of £40,000. It is also reported that this 
firm has secured the order fcr an Indian troopsbip, designed by Sir 
E. J. Reed. 

Coal and coke are still very quiet, and prices are as low as com- 
petition for orders is keen. 

Shipping is busier at West Coast ports. The iron and steel 
exported during the past week reached 23,732 tons, against 
17,139 tons in the correspunding week of last year. For the year 
to date the aggregate Yee of iron and steel have reached 
661,065 tons, as against 694,948 tons for the corresponding period 
of last year, a decrease of 43,883 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


FOLLOWING Doncaster races, there has been more work done in 
the South Yorkshire coalfield this week, and the chilly, a'most 
winterly, weather is inducing merchants to urge consumers to lay 
in stocks, In house fuel values are distinctly stiffer, and there is 
little doubt that quotations will go up on October Ist, if not earlier, 
Best Silkstone is now at from 123. 6d. to 13s. 6d. per ton ; Barnsley 
house, 10s, 6d. to 11s. 6d. per ton ; secondary sorts, from 9s. per 
ton. An increasing tonnage of house coal is being forwarded to 
the Southern and Eastern Counties markct:. 

Steam coal is in good demand on onpest account, the volume of 





restricted to small quantities. In billets there is a tendency to 
stiffen, owing possibly to lessened keenness of competition by 
German makers, where the syndicate arrangements, it is thought, 
may prevent the very Jow cut prices at which they have for some 
time past been offering in this market. For local made billets 
makers are now quoting £4 15s, Manchester, and £4 13s, 6d. 
Warrington, with German billets quoted from £4 8s, to £4 10s., 
delivered in this district. Steel bars are also not offering quite so 
low as of late, but could still be bought at about £5 12s. 6d. to 
£5 15s., and common plates at £6 6s. to £6 7s, 6d. and £6 10s.; 
in boiler plates there are again some low special sales by Associated 
makers at £6 15s, but the list basis remains £7 2s. 6d. for 
outs boiler specifications, delivered in the Manchester 


done with Hull and other Humber ports being almost 
equal to 1900, which was an exceptionally good year, and it is 
expected that the present satisfactory condition of affairs will be 
maintained a little longer. Large deliveries are still being made 
to the railway companies, but this trade is likely to attenuate con- 
siderably with the ‘‘easing off” in holiday traffic. No improve- 
ment is to be reported in the weight of manufacturing coal 
delivered for inland consumption. The gas companies are now 
receiving large supplies with a view to the usual pressure in early 
winter. Common coal is abundant, and values have weakened 
considerably. Coke continues. active, a market being readily 
found for the exceptionally heavy productions, 

No change whatever is reported in the iron trade. At several of 
our local ironworks somewhat better accounts are given of the 





There is still no new development to call for notice in tion 
with the general condition of the engineering trades of this district. 
The local delegate of the Amalgamated Society of Engineers, in 
reporting — the Manchester district, states there is a slight 


increase in the number of unemployed ; but, despite this fact, some 





I doing. Some movement is reported in steel, one or two 
local houses having excellent orders in hand for the Transvaal 
and other South African markets. A great deal more business, 
however, could be done. Nothing has yet been heard of the 
order for armour plates under the new Admiralty programme, 





The Aberdeen Harbour Board are about to reconstruct the whole 
of the numerous railway lines running round their docks, in doing 
which they are departing from the usual order. The existing 
lines have many complicated junctions, &c., carrying the heavy 
railway traffic from the docks. These sections are usually con- 
structed upon the railway system of built-up switches and croseings ; . 
but the Aberdeen Board, acting on their engineer’s advice, have 
decided to rebuild the whole of these sections, ing the 
switches, &c., in the manganese steel of Hadfield’s Steel rea 
Company, Limited, Sheffield, with whom the order for the w 
has been placed. The new permanent way, when completed; will 
have to bear the strain cf the 30-ton lorg wagons which the rail- 
es authorities have adopted there. 

ajor Adair, R.G.A., Government Inspector of Steel in the North 
of England, is about to take up the command of No. 99 Company, 
R.G.A., which goes from Gibraltar to Malta. His successor will be 
Major Meeres, who has just returned from Malta, and who has _ 
viously served as Government Inspector of Steel,in Sheffield, - 
chester, and Newcastle; as well’ as at the Royal Arsenal at 
Woolwich. é 

The sixteenth annual conference of the Institute of British 
Carriage Manufacturers has been held in Sheffield this week. 

The purchaser of the’battleship. Inflexible, sold at Chatham on 
the 14th inst. for £20,100, was Mr. T. W. Ward, of the Albion 
Works, Sheffield. Mr. Ward has bought many ob:o'ete vessels, in 
cruisers, liners, and other craft, including the Alaska, one of ‘‘the 
Sa of the Atlantic,” which served for a time as a place of 
nabitation for workpeople employed by Messrs. Vickers, Sons and 
Maxim, at Barrow, before they built new dwellings for their 
men. * 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
THERE can be no disputing the fact that the iron and steel 
industries in this district are a good deal depressed, and that 

rices generally are moving against the seller. But it is satis- 
Seotary to note that a less discouraging report can fairly be given 
with respect to the engineering and ironfounding businesses, and 
also the rail trade. Bridge builders likewise are doing a tolerably 
good trade, and excellent orders are reported to be in the market. 
Certainly there is nothing like the lack of employment with bridge 
bui'ders and general engineers that is experienced in the iron and 
steel works. But the ‘aetoien in shipbuilding is unfortunately 
unrelieved, and that tells seriously on the iron‘and steel trades of 
the North of England, for they are so largely dependent on ship- 
builders. As low a price as £5 15s. per ton, dead weight carrying 
capacity, has been taken for a new steamer, whereas within the 
last two years builders have got £8. The depression in shipbuild- 
ing becomes steadily deeper, and it seems to be thought that 
things will be worse before they are better. The number of 
vessels laid up is not being reduced, and more ee are being 
added to the register than are taken cff. It is a good many years 
since new vessels could be obtained at such cheap rates as are now 
accepted by builders, but that is not a temptation to owners when 
the shipping trade is so bad, because adding to the number of 
vessels in existence will only pull down freights still further, and it 
is comparatively few of the existing steamers that are being run at 
a profit at present rates. 

The demand from America for Cleveland pig iron has altogether 
ceased now, and there are small prospects of its being resumed, for 
the consumer in the United States can buy at home on much more 
advantageous terms than he can import the iron, and will have no 
difficulty in getting promptly all the iron he needs. American iron 
has declined in value somethirg like 303. during tke last six 
months, whereas Cleveland iron bas not fallen more than 7s., the 
best price of the year being attained in March. American forge 

ig iron can now be delivered to consumers on the Atlantic sea- 
faa. wko were the chief buyers of imported iron last year, at 
62s. per ton, whereas they would have to pay considerably more for 
Cleveland pig iron ;.in fact, that would just cover the f.o.b. price 
here, plus the import duty of 16s. 8d., and nothing would be left 
for freight. It is thus out of the question for Cleveland makers to 
think of sending iron to America under circumstances anything 
like the present, and they look for other markets with some amount 
of success, as shipments have not declined to the extent of 
the business that was done last year with America. 

Cleveland foundry iron has become cheaper. No. 1 is down to 
47s, 9d.,and is thus relatively cheaper than No. 3, for it should be 
2s. 6d. per ton dearer. Cleveland warrants during the last three 
months have fluctuated within narrow limits only, for the difference 
between the maximum and minimum prices was, up till last week, 
less than lc. per ton. The price, more than once, got up to 
46s. 114d. cash, and never quite touched 47s., while until ey | 
last it was never below 46s, It has since dropped to 45s, 10d. 
No. 3 Cleveland pig iron, which rather more than a week ago was 
at 46s. 9d., at which it had stood for some time, can now be got at 
46s. 14d., and consumers are not very ready to give even that. 
The continental demands for Cleveland iron are much below what 
they usually are in September, and the production of Cleveland 
iron is being increased, because some firms are beginning to make 
this description of pig iron at furnaces which have hitherto been 
producing hematite iron. No. 4 foundry has been reduced to 46s. 
Messrs. Walker, Maynard and Co. have blown out a furnace at the 
Redcar Ironworks this week, in order to have it re-lined ; that will 
reduce the output of Cleveland iron by between 600 and 700 tons 
per week, and the consumption of ironstone will be 1800 tons less. 
The furnaces which were damped down at the Tees Bridge Iron- 
works, Stockton, for various repairs have been put in blast again. 

The prices of the lower qualities of Cleveland pig iron are well 
maintained, and are not affected, like No. 3, by the fluctuations in 
the warrant market. The demand is only moderate, but the supply 
is short, because the furnaces are working so satisfactorily that 
much more than the usual proportion of the higher qualities is 
being produced. Makers appear to be turning out no white iron at 
all, and of that quality there is a dearth ; indeed, it is difficult to 
meet with any producer who has any to sell.. The value of forge 
iron is relatively dearer than that of foundry qualities—a circum- 
stance which has seldom to be reported. Grey forge is kept at 
45s. 3d., and mottled at 44s. 9d. 

The hematite pig iron makers in the north-east of England are 
doing very badly, and the majority cannot realise any profit when 
selling prices are so poor. It is true that these have only declined 
8s. 6d. per ton from the best of the year, whereas Cleveland iron 
has dropped 7s. ; but the former did not rise to anything like the 
same extent as the latter. So difficult has the situation become 
that several furnaces are to cease to make hematite, and will pro- 
duce ordinary Cleveland iron instead. Mixed numbers are down 
this week to 64s. 6d. ag ton, and No. 4 to 52s. 6d. Rubio ore 
somewhat cheaper, lds. 3d. per ton, c.i.f. Tees, being accepted by 
merchants, and in some cases 15s., the reduction coming out of 
freights, as the. Spanish mine-owners, having the monopoly, are not 
prepared to lower their quotations. 

The exports of pig iron from the Cleveland district show some 
improvement this month, but they are a good deal. less than those 
of September last year, the deliveries oversea being slack. 

At the annval meeting of the shareholders of Messrs. Bolckow, 
Vaughan and Co., an important announcement was made by the 
chairman to the effect that the firm had acquired one-third share 
in an iron ore mine in the South of Spain ; for years they have had 
a third share in a mine in the Bilbao district, their colleagues being 
another British firm, and a Belgian firm. Messrs, Bolckow, 
Vaughan and Co. also raise about two million tons per annum of 
Cleveland ironstone, which is about two-fifths of the total output 
of the district, and the directors report that they are constructing, 
under the superintendence of the best American experts, two blast 
furnaces with all recent improvements, They are starting two new 
collieries in the Bishop Auckland district, the coal in which is 
expected to last forty years. They are putting down there coke- 
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making and coal-washing machinery, with chemical appliances, so 
that the cost of the coke will be as low as possible. 

The Weardale Steel, Coal, and Coke Company’s annual report 
refers to the removal of the steel works from Tudhoe to Cargo 
Fleet, near Middlesbrough, which is now in progress, and states 
that up to the present no unforeseen difficulties have arisen. At 
Cargo Fleet it will have 100 by-product coke ovens of the 
most modern type, two blast furnaces with labour-saving arrange- 
ments, and gas-driven blowing engines, and a steel works to deal 
with molten metal from the furnaces and to supply steel to the 
mills, which will be transferred from Tudhoe. The site at Cargo 
Fleet is an excellent one, being close to the river Tees and within 
a short distance of the shipyards. Situated at Tudhoe, the steel 
works were not advantageously placed for carrying on the manu- 
facture of steel plates. The directors remark that it is the aim of 
the Board to make the works, when finished, as Pp as 
possible by adopting all the best methods a ee on the 
Continent and in America ; and in order to secure a cheap suppl. 
of ore, the Liverton mine, in Cleveland, is being equipped wi 
new appliances. Notwithstanding that the steel works at Tudhoe 
have mn idle during the year, a profit of £110,248 2s. was 
realised, and the holders of ordinary shares will get 6 per cent. 
dividend. 

The finished iron and steel industries, as a rule, are greatly 
depressed, the only leading branch in which there is any animation 
being the rail trade. That is well employed, and there is some 
improvement again in the demand, which has rather stiffened 
prices, which, for heavy steel rails, range from £5 to £5 5s. net at 
works, Several very fair contracts are on offer, and prospects 
are, on the whole, more favourable. But there is very little doing 
in the plate‘and angle trades, and more than half the mills are 
closed. Those that are left at work are hardly equal to satisfying 
the requirements of consumers, and the latter have frequently to 
compiain of delays in the deliveries. Steel ship plates are at 
£5 12s. 6d.; steel ship angles, £5 10s.; iron ship plates, £6 10s.; iron 
ship angles, £6 5s.; all less 24 per cent. f.o.t. Common iron bars 
are at £6 7s. 6d.; best bars, £6 17s. 6d.; and best bars, £7 7s. 6d.; 
all less 24 per cent f.o.t.; and manufacturers could do with a larger 
share of orders, The steel smelters in the North of England are 
agitating for an eight hours’ day. The employers have refused, 
however, to submit the application to arbitration, and the men 
are to send a petition signed by the whole body to Parliament in 
favour of an eight hours’ day. 

The demand for steam and gas coal is active, but it has fallen off 
for bunker and coking coals. All the steam and gas coal collieries 
are working to their full capacity, but the same cannot be said of 
the others. 

The negotiations between Messrs. Swan, Hunter and Wigham- 
Richardson, Limited, and the Tyne Pontoons and D ks 
Company for the acquisition of the business premises of the latter 
company by the former, have been practically concluded, and the 
shareholders of the Tyne Pontoons Company will be called 
together to ratify the arrangements which the directors have 
made, The amalgamation of the Tyne Steam Shipping Company, 
the Tees Union Shipping Company, the Free Trade ; 
London, and Messrs. Furness, Withy and Co. is now practically 
complete, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been easier this week, with a 
slight tendency towards lower prices. A moderate business has 
been done in Cleveland warrants at 46s. 1d. to 45s. 11d. cash, 46s. 
for delivery in ten days, 46s. 2d. sixteen days, and 46s. 14d. to 46s. 
one month. Scotch warrants are quoted nominally 51s. 6d., and 
Cumberland hematite 55s. 3d. cash. There has been very little 
sp2culative interest in warrants, and brokers report the trade in 
piz iron as dull. 

Since last report one furnace that was making ordinary pig iron 
at Shotts Ironworks has been put out of blast. There are now 84 
furnaces in operation in Scotland, as compared with 85 at this time 
last year, and of the total 40 are making hematite, 38 ordinary, and 
6 basic iron. 

Scotch pig iron makers are now making more iron from imported 
ores than from the ore raised out of their own fields. Of this they 
do not complain, because the balk of the demand is for hematite 
pigs for the steel manufacture, for the making of which the home 
eres are unsuited. It is worthy of note in this connection that the 
imports of hematite ores have within the last few weeks been 
decreasing. No doubt the demand is less active than it was some 
time ago, but it is certain that continuous imports will be required 
for the work in hand and in prospect. 

There is a steady business in Scotch hematite pigs, the prices of 
which have in recent weeks shown little variation. For this class 
of iron merchants now quote 60s. 6d. per ton for delivery in rail- 
way trucks at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports have again been 
small, amounting to only 4941 tons, compared with 7858 in the 
corresponding week of last year. The total shipments for the 
present year to date now show a decrease of 17,169 tons, com- 
pared with those in the corresponding period of last year. 

The consumption of pig iron in Scotland has for some time been 
on an extensive scale. This is very strikingly evident from the 
quantity of English iron required for foundry and forge purposes. 
From the Middlesbrough district alone Scotch merchants and 
manufacturers have received, since the beginning of the year, 
171,741 tons more iron than the entire quaatity of pig iron shipped 
from Scottish ports. No doubt some portion of this iron is going 
into private stores, but it is believed that the great bulk of it goes 
into immediate use in the foundries and ironworks. 

The finished iron and steel trades are, in the main, fairly em- 
ployed, but fresh orders are scarce, when it is considered how much 
work is wanted to keep all hands employed. At the same time, 
the outlook appears to be fairly encouraging, at least as regards 
the steel trade ; for while the shipbuilding branch is quiet, there 
is an increasing demand for structural steel for a great variety of 


pur \ 
The tube makers have had a spell of quiet business, out of which 
they do not appear to have emerged, and one or two of the larger 
firms engaged in this manufacture have been obliged to pass their 
dividends, 
A fair trade is being done in coal, the volume of business being 


fairly well maintained. No doubt the shipments in the past week 
are a little disappointing, showing a decrease of fully 17,000 tons, 
but this decrease has occurred altogether on the East Coast, and as 
the season is still promising for that branch of the trade, some- 
thing may yet be done to make up for the present decrease. On 
the West Coast the amount of trade has rather been increasing. 
There is no change in the prices of shipping coal. The home 
demand has been well maintained both for household use and 
Senna purposes, and for these qualities prices are reported 
steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue stormy weather, accompanied by colder winds, gave an 
impetus last week to the house coal trade, and more activity has 
taken place in this branch than at any time since the dull season 
for house coal owners set in. On ’Change, too, especially at Cardiff, 
inquiries are increasing, and forward bookings are to be noted. 
The outlook is regarded as promising, though a few weeks must 
pass before any very distinctive signs are given. 

This week’s prices at Cardiff were rather unsteady. They 
appear to have got into the 14s. groove. The latest are as 
follows :—Best from 14s, 6d., 14s, 9d. being a common quotation ; 


second best steam, 13s, 6d. to 14s, 3d.; drys, 12s. 6d. to 13s,; best 
small, 7s. 6d. to 7s. 9d.; seconds from 6s. 9d.; inferior small, 
including drys, from 6s. Monmouthshire semi-bituminous, 13s. 6d, 
to 18s. 9d.; best ordinaries from 12s, to 14s.; seconds, lls. 6d. to 
lls. 9d. House coal: Best, 15s, 6d. to 16s.; best ordinaries, 13s. 
to 14s,; seconds and other varieties from 10s, 6d. No. 3 Rhondda, 
lds. to 15s. 3d. ; brush, 12s. 6d. to 12s, 9d. ; small, 10s. to 10s. 6d. 
No. 2 Rhondda, 10s, 3d. to 10s, 6d.; through and through, 8s. 9d. 
to 9s.; small, 6s. 6d. to 7s. Patent fuel, including tax, 14s. 6d. to 
lis.; coke, 17s. 6d. to 25s., according to quality. Pitwood has 
gone up a shilling on account of scarcity of wood, and best french 
is being quoted up to 18s. 6d. At Swansea steam coal is easier, 
and best is selling at 14s, 6d ; anthracite is a little firmer; best 
malting, 18s. to 19s.; seconds, 17s., and large coal, such as big 
vein, from 12s. 6d. Coke is at 6s.; duff, 3s.; house coal, 15s, 
General attention in iron and steel circleshas been fixed upon the 
tin-plate strike, and much satisfaction shown with the settlement. 
As was expected, there was not a thorough resumption of business 
fora few days, about 25 mills remaining quiet, witb the result 
that the whole make of the week was under 30, xes, or less 
than half the ordinary average. The shipments were tolerably 
large—83,811 boxes—and stocks are now very low, slightly over 
82,000 boxes. As Russia is loading heavily this week, a large cargo 
of oil sizes going out, this will tell on stock, unless there is more 
activity shown at the works, which may be reasonably expected. 
At the Duffryn great alterations, too, are in progress, an engine of 
the finest and latest type being placed, which will delay fall resump- 
tion ; and at the Beaufort two mills are being reconstructed. All 
other works and associated industries are active. An addition to 
the ordinary output in the Swansea district will probably be ‘‘ tin- 
plate ceilings,” now on trial. The dispute amongst copper workers 
is to be referred to arbitration. 
A substantial cargo of steel rails left Cardiff this week vid Liver- 
1 and Glasgow for Delagoa Bay. Rails at Dowlais were again 
in prominent make last week, but the despatch was retarded by 
the changes that are being carried out among the ironmakers, 
Dowlais appears to be a favourite resort of foreigners. Following 
the contingent of Spaniards, many of whom are now settled down, 
there has been an arrival of Polish Jews, but a rupture took place 
lately between them and the Irish workmen, with the result that 
nearly one hundred of the Jews left this week for Canada. 
On ’Change, Swansea, this week it was remarked that German 
steel was being advanced ; notification had come to the Midlands, 
and futare purchases at Swansea and Newport may reasonably be 
expected to be affected. In the meanwhile I am pleased to notify 
more animation in the Swansea Valley, and upon the hills in tin 
bars. Statistics show that the Germans have captured a marked 
proportion of our bar trade. 
The Swansea Exchange report mid-week notifies a fall all around 
in pigiron, and a reductionin shipment. Middlesbrough is export- 
ing both pig iron and spiegel to Wales. As the whole of the tin- 
plate works are not quite in full going order, some stocking of tin bars 
isto be noted. It may be of more than local interest to note the tin- 

late quotation now that steady trade may be anticipated ; 
cur steel tin plate bars, £4 10s.; Siemens best, £4 12s, 6d., 
all delivered in district, net cash. Tin-plates: Bessemer steel coke, 
12s. 6d. to 12s, 9d.; Siemens, coke finish, 12s, 9d. to 13s.; ternes, 
28 by 20, double box C, 24s., 25s., 26s.; best charcoal, 13s. 6d. to 
13s. 9d.; big sheets for galvanising, 6ft. by 3ft. by 30 g. per ton 
f.o.t., £9 to £9 5s.; finished black plate, £8 17s, 6d. to 
£9 2s, 6d. 

In steel plates there is little change ; latest quotations are 
£7 15s. to £8 2s. 6d.; while sheet iron remains at £7 lds. to £8; 
| ge heavy, are at £5 5s. to £5 10s.; light, £6 5s, to 
£ c 

Two thousand three hundred and fifty tons of tin-plates were 
despatched to Batoum from Swansea this week, and Llanelly is 
now sending freely to Avonmouth. 

The storm has caused considerable damage to shipping at all 
ports, and upset boat and railway arrangements. From Cardiff 
the boat traffic with Weston has been stopped until next year, the 
pier at the latter place having been wrecked. The Great Western 
has increased its service accordingly to meet public need, and it 
is in contemplation, though not immediately, to improve railway 
arrangements at Cardiff. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market slightly easier, tonnage being rather scarce. 
House coal quiet owing to rough weather preventing arrival of 
sailing vessels. The quantity of coal shipped for week ending 12th 
was 74,230 tons ; foreign 56,320 tons ; coastwise, 17,910 tons, Im- 
ports for week ending 15th :—Jron ore, 5216 tons; pig iron, 2910 
tons ; steel bars, &c., 6191 tons; scrap, 121 tons ; pitwood, 2802 
loads ; sleepers, 3445 loads. 

|:—Best steam, 13s. to 133. 3d.; seconds, lls. 9d.; house 
coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 
7s. 6d. Pig iron :—Scotch warrants, 51s. 6d.; hematite warrants, 
56s. 6d., f.o.b. Cumberland prompt; Middlesbrough No. 3, 
45s. 104d. Iron ore :—Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel :— 
Rails, heavy sections, £5 5s. to £5 10s.; light do., £6 5s, to £6 10s. 
f.o.b.; Bessemer steel tin-plate bars, £4 10s,; Siemens steel tin- 
plate bars, £4 12s, 6d., all delivered in the district cash. Tin- 
plates :—Bessemer steel coke, 12s. 6d. to 12s, 9d.; Siemens coke 
finish, 12s. 9d. to 13s., nominal. Pitwood, 18s. 6d. to 18s, 9d. ex 
ship. London Exchange telegrams :—Copper, £56 5s. to £56 10s. ; 
Straits tin, £120 10s. to £120 15s. Freights steady. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Electric locomotive of 1800 horse-power.—The Baltimore and Ohio 
Railroad, U.S.A., has for several years been using electric loco- 
motives to haul its trains through the long tunnel under the city of 
Baltimore, and it has recently added for this service a new electric 
locomotive of 1800 horse-power, weighing 160 tons and handling 
goods trains of 1500 tons. The distance to be operated, from 
the Camden-street Station to the summit of the 1 in 66 gradient 
outside the tunnel, is 34 miles, and the locomotives are capable of 
handling the 1500 tons—exclusive of their own weight—up this 
gradient at 10 miles an hour. The locomotive consists practically 
of two engines coupled together, and operated as one by means of 
the multiple-unit control system. There are four four-wheeled 

ies, and on each of the eight axles is an electric motor of 

horse-power, giving a total capacity of 1800 horse-power. The 
main underframe is rectangular, built up of two sole plates and 
two headstocks, all of cast steel. The bogie frames are supported 
at four points on equalisers. Each equaliser rests on a pair of 
semi-elliptic inverted springs, the ends of which are seated on top 
of the axle-boxes. The cab is of sheet steel, enclosing all the 
apparatus and the motorman’s compartment. The controlling 
apparatus, with master controller, air brake, valves, &c., is in 
duplicate, a complete set being mounted in diagonally opposite 
corners of each half of the engine. The equipment includes air 
brakes, with electric air compressor, air whistle, air jet sander, air 
reservoir and brake cylinders, headlights, &c. The entire construc- 
tion is very massive and substantial, and all bearings and wearing 
surfaces are made of ample area. 

New blast furnace plant at Buffalo.—The Buffalo aud Susque- 
hanna Iron Company is now completing at Buffalo, U.S.A., an 
entirely new plant. The company has a capital of £2,000,000. 
The plant is on the shore of Lake Erie, and has the casting 
houses at each end, with the furnaces, stoves, and chimne 





between and in line with them. The buildings are arranged wi 


————— 


reference to convenience of transportation ; ore is delivered } 
vessels, and coal by railways, which latter carry away most of the 
product. A canal t. long is to be built from the lake 
extending along one side of the company’s land. There ar 
eight stoves, with two furnaces, and the chimney is 175ft. high 
A 30-ton electric crane is used to handle the parts of the engine, 
in erection or repair. There are four twin-compound engines of 
3000 horse-power, each weighing 500 tons complete. The main 
shafts are 28in. diameter, weighing 38 tons, and the cylinders are 
42in. by 60in., and 80in.. by 60in. The fly-wheels aro 24ft, 
diameter, weighing 50 tons, In the engine-house are the 
er, and taree direct-connected generators of 250 kilowatts, 

team is furnished by water-tube boilers of 6000 horso-power, 
and a water-softening plant treats the water supply. Tho stove, 
are of the Kennedy type, 24ft. diameter and 100ft. high, with 
central combustion chamber, The twochimneys are 12ft, diameter 
and 100ft. high, lined with brick. The power-house is 204f¢, by 
88ft., the boiler-house 364ft. by 40ft., and the casting-houses 344¢{ 
by 66ft. The iron ore and limestone are taken out of the lake 
boats by automatic machinery, carried by overhead bridges to the 
storage yards, there picked up by grab buckets and deposited jn 
bins, by means of electric trolley cars. They are dropped into 
scoops, which in turn automatically drop the coal into the fyr. 
naces, The company owns its own coal mines, and is building g 
trestle at Stylerville, on the line of the Buffalo and Susquehanna 
Railroad, which will haul the coke to Buffalo in 40-ton drop 
bottom wagons, which are run to the top of bins, and from the 
bins the coke is handled the same as the ore. 

Railway locomotive shops.—Among the largest of the many largo 
locomotive repair and construction works now bei built b 
American railways is the plant of the Chicago, Rock Island, and 
Pacific Railway, at Moline. The works occupy a site of 700 ac: 
and the erecting, machine, and boiler shops are all contained in one 
ey 860ft. by 277ft. Besides this there is a blacksmiths shop, 
100ft. by 376ft.; pattern store, 100ft. p ese? brass foundry, 
100ft. by 100ft.; store house, 100ft. by ft.; lavatory, 40ft, by 
80ft.; power-house, 150ft. by 105ft.; and an engine shed or round 
house holding 30 engines, aud served by a turntable of 75ft. radius, 
Later on there will be built a carriage shop, carriage paint shop, 
and wagon shop, each 517ft. by 160ft.; and a planing mill, 100ft, 
by 300ft. In the main or locomotive building there is a central 
span of 95ft., 464ft. high, for the erecting shop, served by two 50- 
ton travelling cranes. On each side of this is a 44ft. span, 33}ft, 
high ; one of these is the boiler shop, with a 20-ton and a 5-ton 
crane ; the other is the machine shop, with two 3}-ton and a 10-ton 
crane. Outside of each of these is a narrower and lower span, 
The side of each bay, above the roof of the next one, is filled in 
with glass, and the walls are also largely of glass. A peculiarity of 
the erecting shop is in the arrangement of the pits. Usually these 
are arranged parallel with or at right angles to the main axis of 
the building, but in this case they are arranged diagona!ly to the 
main axis, at an angle of 68 deg. on each side of it, forming a 
‘‘herring-bone” arrangement, The pits are 20ft. between centres, 
and it is claimed that in this way more locomotives can be placed 
conveniently within a given space than in either the longitudinal 
or transverse plans. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Weare asked to note that on and after the 21st inst. the London 
offices of Hadfield’s Steel Foundry Company, Limited, will be in 
Norfolk House, Laurence Pountney-hill, E.C., where all com: 
munications should be addressed, 


A LARGE graving dock is being built at Colombo by Messrs, 
Coode, Son and Matthew, and we understand that the caisson for 
it is being made by Edward Finch and Co., Limited, of Chepstow, 
to the order of the Crown Agents for the Colonies, 


Tue British Westinghouse Electric and Manufacturing Company, 
Limited, has opened a new branch in the Birmingham district, 
under the management of Mr. G. K. Chambers. ‘The address of 
the new district office is Central House, New-street, Birmingham. 


Mr. Frep. C. Grpsons, M. Inst, E.E., who for the last eleven 
years has been a joint managing director of Messrs. Browett, 
Lindley and Co., Limited, Patricroft, Manchester, has resigned his 
position with that company, and has taken up the English repre- 
sgntation of Messrs. James Howden and Co., Scotiand-street, 
= for the sale of their high-speed engines and steam 
turbines, 


WE are asked to state that the coal-handling machinery installed 
by the C. W. Hunt Company, West New Brighton, N.Y., at the 
Lincoln Wharf power station of the Boston Elevated Railroad 
Company, recently lowered the world’s record for rapid unloading. 
The was raised 90ft. above tide water and delivered to the 
storage pockets at the rate of 320 tons per hour. The installation 
follows in general design the standard Hunt steeple tower rig, the 
moving gear and coal cracker being electrically driven, and the 
hoisting engine direct connected. ‘The overhang of the folding 
boom is 40ft., and the capacity of the shovel two tons. 








Tue Sanitary InstituTg.—A provincial sessional meeting of 
the Institute will be held at the University of Birmingham, on 
Saturday, September 26th, at 11 a.m., when a discussion will take 
place on ‘Some Practical Considerations in Connection with 
Modern Methods of Treating Sewage.” The discussion will be 
opened by Professor A. Bostock Hill, M.Sc., M.D., D.P.H., and 
J. E. Willcox, A.M. Inst. C.E., and general discussion is invited. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer captains: W. <% 2 
to the Royal Sovereign, for service with Home Fleet ; and J. Y. 
Mayston, to the President, for A.C. Reserve. Engineer com- 
manders: J, A. H. Hicks, to the Tauranga, on coimmissioning ; 
J. M. Downer, to the Royal Arthur and to the Katoomba, on re- 
commissioning ; J. E. Jenkins, to the Diadem ; W. W. White, to the 
Wallaroo, on re-commissioning; W. H. Skinner, to the Vivid, for 
the Collingwood ; G. A. Haggart, to the Duke of Wellington, for 
the Spartiate, Engineer lieutenants: R. H. Pearce, to the 
Seylla ; P. D. Church, to the Diadem ; J. J. G. G. Percey, to the 
Psyche ; P. Wheater, to the Karrakatta; G. J. Sisley, to the 
Coquette ; W. A. Donovan, to the Scylla, and to the Wallaroo on 
re-commissioning ;C. E, Stoneand A. J. MacKean, to the Scylla, 
for duty on voyage home ; F. H. Lister, to the Sutlej; 8. Ryder, 
to the Pembroke, as first assistant to chief engineer of Chatham 
Dockyard ; C. A. Harding, to the Vivid, as second assistant to 
chief engineer of Devonport Dockyard ; A. E. Ewart, to the Pem- 
broke, as assistant to chief engineer for charge of drawing office, 
Chatham Yard ; W. P. Sillince and P. L. Edmonds, to the Presi- 
dent, for service in connection with Contractors’ Department ; 
P. D. Martell, to the Vivid, for the Quail; E. Glaudinand W. 8S, Hill, 
to the Good Hope ; C. W. Bolt, to the Vivid, for the Arrogant ; 
H. Basson and C. G. Ware, to the Pembroke, for the Furious; H. 
Evans, to the Triumph, for the Tiger ; E. J. Weeks, to the Pem- 
broke, for the Lee ; F. W. Marshall, to the Pembroke, and A. C. 
Darley, to the Duke of Wellington, both for instruction of boy 
artificers. Engineer. sub-lieutenants: G.C. F. Simmons, to the 
Scylla, and to the Tauranga on commissioning ; G. W. Woodhouse, 
to the Scylla, for duty on voyage home ; J. W. Ho) yas, A. V 
Eldridge, and F. J. L. Heath, to the Diadem ; H. B. é. ugherty, 
to the Psyche ; F. W. Sparrow, to the Pegasus ; J. W. Steil, to 
the — Oak ; G. Bevis, to the Good Hope ; A, H. A. Dowman, 
to the Duke of Wellington, for the Spartiate, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


TWITHSTANDING & good many complaints 


No’ 
i and steel works are but very 
that ately occupied, there is an unmistakeable 


cy towards improvement noticeable in the 
ten h, Westphalian iron industry. Inland 
demand for finished iron is getting more lively, 
nd the rolling mills are well supplied with work. 
Consumption in crude iron continues satisfactory. 
Foundry pig is being bought readily, and con- 
tracts for the last quarter have been placed now. 
In a few instances the orders booked reach into 
1904. In billets and blooms a brisk trade is done 
on home as well as on foreign account. Sales 
for the fourth quarter are effected at the old 
rices, For bars and girders a slight falling-off 
i could be felt upon ~ week, _ in 
‘ n especially inquiry leaves much to 
Oaedket. Froops es brisk of sale, and the rail 
works continue active. ‘The machine shops have 
secured numerous orders in mining plant, and they 
expect to be well engaged for some time to come. 
Plates continue more or less neglected, while 
sheets meet with good demand, Also in Silesia 
the trade in iron and steel has been showing an 
improvement against previous weeks, especially as 

s the pig iron business and the trade in 
rails and girders, the latter meeting with fair 
request, in spite of the advanced season. Sheets 
and structural iron sell briskly on home and 
on foreign account. The Silesian Pig Iron Con- 
yention having, in several instances, been fortu- 
nate enough to carry an advance M. 1-50 p.t. for 
orders for the first two quarters in 1904, has now 
resolved on an official rise in the prices for pig 
iron for that period, Just now the scrap iron 
market shows much weakness, and very little is 


ht. 

Deliveries in coal in Rheinland-Westphalia are 

retty heavy still, and if shipments to the Upper 
Rhine have been a = is made up for 
by a rise in the export to Igium and Holland. 
In gas coal export is a little more active than for- 
merly, but there is a rise in the demand for loco- 
motive coal reported, the railway administrations 
putting in large stores for the late autumn. For 
medium sorts of house coal the raised winter 
quotations will be quoted from October Ist, 

Dealers having in August refilled their stores, 
there is less done on the Silesian coal market now, 
but there is, nevertheless, quite a steady business 
done in engine and house coal, and a normal 
production meets with ready consumption. The 
coke trade is firm. 

It is impossible to give any but the mest 
unsatisfactory report of the Austro-Hungarian 
iron industry, for employment and demand in all 
branches have been very limited and weak, and 
the general state of affairs seems to be going from 
bad to worse. There is not a single department 
that could boast of being well occupied. 

In coal a slightly better tone could be felt on 
the Austro-Hungarian market, Coke, too, con- 
tinues in good request, and shows much firmness, 

Demand and consumption generally are limited 
on the French iron market, In Paris a very 
moderate inquiry comes in, prices for merchant 
iron varying between 157f. and 165f. p.t., girders 
are quoted 165f. to 175f. p.t. Only in the Haute- 
Marne and the Nord Department business in iron 
and steel has shown a strong and healthy tone, 
and prospects are fairly good as regards further 
employment. 

An irregular trade isdone on the French coal 
market, demand being brisk, and generally im- 
proving in the Nord and Pas de Calais district, 
while business in the Centre is as depressed as 
before. Paris dealers, on the other hand, have 
been doing a good trade, and their stores are 
said to have decreased considerably. 

There is only a quiet sort of e done on the 
_— iron market, inquiry for girders being 
slack, and the business in plates remains unsatis- 
factory, owing to high prices for coal, and a very 
keen foreign competition. The rolling mills are 
fairly well off for fresh work, and are generally 
more favourably situated, as quotations for pig 
iron—Athus—have been reduced 2f, p.t., current 

rice being 51f. now, which is equal to 55f. or 
bf. p.t. for Charleroi pig iron. 

Very little change can be reported from the 
Belgian coal market. Engine coal meets with fair 
request at 9-50f. to 11f. and 13f. p.t., according 
to 5 gree bi A brisk trade has been done in house 
coal during the past week ; for medium sorts the 
winter quotations have already been quoted since 
August Ist, and for dry sorts and anthracite they 
will change in the course of the present month, 








AMERICAN NOTES. 
(From our own Correspondent. ) 
New YorK, September 9th. 
THE large buyers of steel billets were treated to 
& surprising announcement a few days ago to the 
effect that a break in steel billets amounting to 
3 dols. or 4 dols. a ton was about to be made. It 
has not yet been announced. Steel rails are sell- 
ing at 28 dols, per ton, and Bessemer billets are 
quoted at 27 dols., open hearth at 28 dols, The 
usual difference between billets and rails is some- 
thing like 5 dols, Users of billets have been 
uselessly protesting against this unfairness, 
especially as the manufacturers of billets are in a 
position to make a very sharp reduction were 
they so inclined, and yet enjoy a good margin. 
Several of the big steel plants are now idle, pre- 
sumably forrepairs, but other reasons have led to 
it. The billet makers are determined that there 
shall be no over production of billets, and they 
are —— only on order. Bessemer iron is 
selling at 17-35 dols., delivered in Pittsburg. 
Several furnaces in the Pittsburg district may 
shortly be damped down. The downward tendency 
in prices will be checked even if it requires a 
Suspension of production to do it. orthern 
Frey — is selling in Western Pennsylvania at 
5-50 dols. There are no foundry buyers in the 
market at present. Puddle bars are selling at 
29-50 dols.; Bessemer rods, 35 dols.; and open 
hearth at 36dols, Rods for chain work 37-50 dols. 
Tin-plate is still selling at 3-80 dols. for 100 Ib. 
coke plates, Light have been selling freely 
in small lots at 34 dols, to 36 dols., with girder 
rails at 38-50 dols. for November delivery. The 
rail trade has picked up within a week, but all of 





the business recently done is in small orders for 
the quickest delivery that the railmakers can 

e to make, he entire iron and steel 
trade shows a little more vitality than a week ago, 
excepting in bar iron. A few big car building 
orders show that bar iron is on the down grade 
when it comes to placing large orders, The small 
mills throughout Pennsylvania living on the odds 
and ends of business have had quite a struggle to 
keep on double time during the past few weeks. 
Prices have been shaded fractionally all this 
time. The sheet mills, both East and West, are 
picking up a surprising amount of business for 
this season of the year, but it grows out of the 
fact that consumers of sheet iron are doing their 
best to gather stocks. Throughout the West the 
implement makers are getting down to hard 
work, All of the conditions which surround 
the implement industry are favourable—that is, 
the crops are large, and cereals show an advanc- 
ing tendency. The farmers are making money, 
and are in good humour with themselves, These 
prosperous conditions are being reflected not only 
on the steel industry, but in the lesser industries, 
such as implement making, the foundry business, 
and in general trade circles, Enormous supplies 
of merchandise for household and general con- 
sumption are being hurried to Western distribut- 
ing centres from Kastern, and high commercial 
authorities say that the distribution of general 
merchandise is fractionally larger than at this 
time last year. 

A great many interests are apprehensive of a 
weakening demand, but without good reason. 
The records of the banks and the statistics of rail- 
way ——- all show that business is holding 
up. ports from cx cial agencies both 
East and West also satisfy the manufacturing 
interests, as well as the banking interests, that the 
time has not yet come when business men should 
be apprehensive of an accumulation of stock, In 
fact, there are several reasons for believing that 
the long downward trend of prices is reaching its 
termination. Quite a number of furnaces are on 
the point of closing down because the company 
says there is no money in pig iron. This applies 
to those obliged to buy their ore in the open 
market, All of the great companies controlling 
their own ore supply are coining money as it 
were, and are in a position to crowd out their less 
fortunate competitors if they see fit to do so, 

For the present there appears to be very little 
hope of European makers of iron and steel finding 
a market on this side. Even the orders for rails, 
which were on the point of being placed abroad 
two months ago, have not yet been placed, and it 
is understood that the railway builders will be 
-_ to obtain all the rails they want on this 
side, 


LAUNCHES AND TRIAL TRIPS. 


SIANG-KIANG Marv, steamship ; built by, E.H. 
Hunter and Co,, Osaka, Japan ; to the order of, 
the Hu-Nan Steamship Company; dimensions, 
195ft., 38ft., 7ft., and deadweight capacity 
200 tons; to carry, passengers ; engines, triple- 
expansion twin-screw ; constructed by, builders ; 
built to the Imperial Japanese Government “ rules 
for the building of vessels ;” launch, July 22nd. 

FLOATING workshop; built by, Swan, Hunter 
and Wigham Richardson, Limited ; to the order 
of, the Natal Government ; dimensions, 129ft. 3in., 
4lft. by 8ft. 4in. ; engines, twin-screw compound 
surface-condensing, 12in. and 26in. by 15in.; a 
mean speed of 7°12 knots was attained on the 
measured mile ; trial trip, September 3rd. 

REICHENFELS, steel screw steamer; built by, 
Swan, Hunter and Wigham Richardson, Limited ; 
to the order of, Deutsche Dampfschifffabrts 
Gesellschaft ‘‘ Hansa,” of Bremen; dimensions, 
390ft. by 504ft.; engines, four-crank quadruple- 
expansion ; launch, September 7th. 

DEDDINGTON, steel screw steamer; built by, 
Ropner and Son, Stockton; to the order of, 
Deddington Steamship Company, Limited, Hull ; 
dimensions, 331ft. 3in, 46ft. by 23ft. 64in.; to 
carry, cargo; engines, triple-expansion, 1100 
horse-power, pressure 160 lb.; constructed oy 
Blair and Co., Limited, Stockton; launch, 
September 7th. 

BRACANDALE, steel screw steamer ; built by, 
Wm. Gray and Co., Limited; to the order of, 
Messrs. J. E. Murrell and Son ; dimensions, 300ft., 
42ft. by 21ft. Q9in.; engines, triple-expansion, 
2l}in., 35in., and 58in. by 39in., pressure 160 Ib. ; 
constructed by, Central Marine Works of 
builders ; average 104 knots for round trip ; trial 
trip, September 7th. 

ALUMWELL, steel screw steamer ; built by, Tyne 
Iron and Shipbuilding Company, Limited ; to the 
order of, the Northern Steamship Company, 
Limited, Newcastle ; dimensions, 313ft., 45ft. by 
23ft. lin.; to carry, cargo; engines, triple-ex- 

sion, 23in., 38in., and 6lin. by 39in., pressure 
80 lb.; constructed by, George Clark, Limited, 
Sunderland ; launch, September 8th. 

WILSTER, steel screw steamer ; built by, Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; 
to the order of, the Trechmann Steamship 
fe age Limited, West Hartlepool ; dimensions, 
320ft., 46ft. by 23ft. 7in.; engines, triple-expan- 
sion, 23in., 38in., 624in. by 42in., pressure 160 1b. ; 
constructed by, Blair and Co., Limited, Stockton ; 
launch, September 9th, 

CiaN Mac Leon, large steel screw steamer ; 
built by, Furness, Withy and Co., Limited ; to 
the order of, Messrs, Cayzer, Irvine and Co., 
Glasgow ; dimensions, over 400ft. long, and total 
capacity 411,000 cubic feet; engines, triple- 
— 26in., 43in., 7lin.. by 48in., pressure 
and 














.; constructed by, Richardsons, W 
Co., Limited; a speed of 11? knots was 
attained. 

HERONSPOOL, trunk steamer ; built by, Ropner 
and Son; to the order of, Pool Steam Shipping 
Company, Limited; to carry, a deadweight of 
5150 tons ; engines, triple-expansion, 1200 horse- 
power, pressure 180 lb.; constructed by, Blair 
and Co., Limited; a speed of eleven knots was 
attained ; trial trip, September 9th. 

EHRENFELS, cargo steamer; built by, Swan, 
Hunter and Wigham Richardson, Limited ; to 
the order of, the Deutsche, D. G. ‘*‘ Hansa” of 
Bremen ; dimensions, 390ft. by 50ft. 6in.; engines, 
four-crank quadruple-expansion ; constructed by, 
builders ; a speed of 13 knots was attained. 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Official Jowrnal 
of Patents.” 


Application for Letters Patent. 


@ When inventions have been “ communicated" the 
name and address of the communicating party are 
printed in italics. 


4th September, 1908. 
19,026. Daxzss Hooxs, G. Franklin and 8, E. Bramall, 
Manchester. 


19,027. Gas Burners and Canpiz Howpers, J. Platt, 
Stalybridge. 

19,028. Burros, G. Clemens, Barmen, Germany. 

19.029, Switcn Trottgy Hxaps for Exvecrric Cars, 
J. H. As McGuire, 

19,030. Tip Wacows, A. von Bergen and McLachlan 
and Limited, Stockton-on-'lees. 

and Raitway Cars, R. H. Wilkinson 
t, Manchester. 

19,082. Automatic Firg-anms, The Webley and Scott 
Revolver and Arms Company, Limited, and W. J. 
Whiting, Birmingham. 

19,038. Gas and Vapour Enotngs, A. E. Moore, South- 





19,081, TRAMWAY 
and J. M. Ht 


sea. 

19,084. Measurine Tapgs, W. B. Hill, Southampton. 

19,035. Matz Cana, W. H. Lasbury, Bristol. 

19,086. Apparatus for DispLayine Tickets, F. Cow- 
burn, Blackburn. 

19,087. Waze_ep Caarn-careiaogs, T. Grant, Brighton. 

19,088. Macuing for Lassiiine Borrizs, M. Blume, 


Glasgow. 

19,039. Murattic Boxssins for TextTite Porposzs, 
G. F. Priestley, London. 

19,040. Gas Bonnar for Heatine Services, G. W. Hume, 


London. 
19,041. Pistow Rovas, D. B. Lytle and G. Crawford, 
Halifax. 


19,042. IonITION TUBE Hoxpser, F. Ward, Droylsden, 
near Manchester. 
19,043. Maxine Cuarn Livxs, J. T. Onions, Wolver- 


n. 
19,044. Licutinc Matcugs, F, A. Adey and J. L. 

Dickinson, Bristol. 
J. 


19,045. Sgeourntne CoLttaRs upon Sxartines, J. 
Hetherington and Sons, Limited, and J. F. Dowding, 
Man ter. 

19,046. Jin Batancinc Gear for Crangs, G. Russell 
and Co., Limited, and A. H. Weddell, Motherwell. 

19,047. Bicycte Frames, W. C. Lloyd and C. H. H. 

Mi ingham. 


, Birming 7 


19,048. Lirg-savine App.iance for Fires, R. Collis, 
ndon. 
‘eo Bicycie Traicers, G. D. Macdougald, Wormit, 


e. 

19,050. Cament for Cop WaTeR Paint, M. Kemp-Welch, 
Weybridge. 

19,051. Raipway VeHIcLe Brakes, T. Archer, New- 
castle-on-Tyne. 

19,052. Agratinc Drinxtno Warsr, A. E. Gillespie, 


ondon. 

19,058. Gurpine Trottzy Hxzaps atone Froas, H. 
Cooley, Leicester. 

19,054. OverugaD Tramways, W. P. W. Weatherill, 
Cheetham, Manchester. 

19,055. Rovine Frames, J. Dallas and J. M. Nairn, 


Glasgow. 
— Borrsrs, J. Hazzlewood and J. Tachau, Man- 
chester. 


es . 
19,057. RarLway CARRIAGE Door ConTRo., A. Anderson, 
verpool. 
19,058. Sarp Lirrs, J. A. Saner, Liverpool. 

—_ See Morors, F. Walkerand F. A. Barton, 

‘ord. 
19,060. Pgpzstas, J. Taylor, London. 
19,061. Brakes for RaiLway Venicss, S. T. Parsons, 


Swindon. 
19,062. Lire Bait, W. R. Cornell, Black Bourton, 


xon, 

19,068. Recorpine Apparatus, J. T. Armstrong and 
A. Orling, London. 

19,064. Tramway Points, O. Buckesfeldt, London. 

19,065. ELectricaL Mgasurina INsTRUMENTS, U. 
Foster, E. R. Grote, and M. V. Ely, London. 

19,066. Smoke Consuminac Fornaces, R. Blaber, 
London. 


19,067. Curr-Link, E. Rose, London. 

19,068. Con1caL Taa, Society “‘ Fabrique de Tresses and 
Lacets Torley,” London. 

19,069. Sgcuninc the Contents of ENvVELopss, P. 
Audouy, London. 

19,070. WeaRING APPAREL Fasrznsrs, E. Phillips and 

u, London. 
19,071. Gou¥ Sticks, F. J. Brown, London. 
19,072. TramMcaR Lirg-GUARD, W., T. W. H., and P. C. 


pson, London. 
19,073. WzaRine Apparg., W. H. Sladdin, London. 
19,074. CLosine Boxes, R. G. Newton, J. T. Shake- 
speare, and W. Hunt, Birmingham. 
1¢,075. Liqurp Fort Apparatos, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and E. L. Orde, 


London. 
19,076. AvromaTic Tip-up THEATRE Seats, A. Lazarus, 
London. 
ge Maxine Compounp Meta. P.artss, T. Kosugi, 
n. 


ndo! 
19.078. Vanicie Wuexzs, 8. F. B. Lynch, London. 
19,079. AceTYLENE Gas GsnwRators, A. J. Boult.—(J. 
Kogel, Holland.) 
19,080. APpaRaTus for CLEANING Suips’ S1pgs, J. Hansen, 


on. 
= Sanp-MouLpinc Macains, L. G. Chinnery, 


on. 
19,082. Boor Po.tsH, L. C. Esser and E. O. Yeates, 
19,088. Tr and Bow Retarvsr, E. J. Sandilands, 
19,084. Hany EMBROIDERY Frame, G. Heinecke, geb. 


ler, Lon 

19,085. VeHiciz Trees, H. Sandwith, London. 

19,086. Hats, W. P. Hilton, London. 

19,087. Heatine Fivurps, J. H. 8. Brown, London. 

19,088. Saackie and Pin Connectine Device, T. 8. 
Jones and J. Melandri, London. 

19,089. LowEeRiIne Apparatus, J. C. Castles and T. 
Hornsey, London. 

19,090. Propuctnec Crimpep Metal Strips, W. P. 
Grafton, London. 

19,091. Pwgumaric T1rks, T. J. Cooper and J. D. Smith, 


mdon. 
19,092. SIGNAL-LOcKING Apparatus, W. R, Sykes, jun., 


on. 

19,098. Srgam TurRsing or Enoing, T. J. Masters, 
London. 

19,094. Preventinc Corrion of FsMALE ANIMALS, 
M. J. C. M. and J. F. A. von Heyden, London. 

19,095. Trays, H. Giesen, London. 

19,096. Magazine Riries and Smatt-arms, T. R. R. 

ton, London. 
19,097. Iysotze and ArcH Supports, B. Nathan, 


19,098, Vatvgs, A. Roth, London. 
19,099. Vewprne Macuing, J. D. Kneedler, London. 
19,100. Resirent Wuegzs, I. E. Winslow and W. P. 


earsall, London, 

19,101. Enarvgs, I. E. Winslow and W. P. Pearsall, 
London. 

19,102. Locks, C. von Péchy, London. 

19,108. SuppLyine Freewoop in Bunpugs for ADVER- 
TISING T. A. Doyle and E. Anderson, 


London. 
19,104. Corn-rreep Lock, J.B. M. and W. R. Stewart, 

on. 
19,105. TickeT-PrintiInc Macuines, J. Graham, 

ndon. 
19,106. Device for Trippinc a GRAB, sear &e., 


Siemens Bros. and Co., Limited, and A. Clift, 
London. 





5th September, 1908. 
19,107. Suaprex Apsustsaste Tavss, D. Broad, 
Coventry. 
19,108. Gotty Traps, J. E. Leach, Bradford. 
19,109.. Gotp Exreaction, H. J. Phillips and J. 
Pickering. London. 
7 oe Hougs in Roorixe Siatzs, M. Cosker, 


19,111. Sasu-winpow, F. Schiitzke, Cologne, Ger- 
many. 
19,112, STIRRUPS, A. Napier, G. Napier, jun., and T. 





— Hatca Batren Geir, J. and E. Gunnill, 
oole. 
19,114. a as for Taga and Corrgz, W. 8. Lioyd, 


Liverpool. 
19,115, Ruo Nexpis, J. Walker and O. Padget, 
akefield. 
19,116. wees capa of Excinz CyLinpers, A. 
or 


0g, 
19,117. TRamcan and Ovutpoor Sgat, G. Franklyn, 
Manchester. 
19,118. Apparatus for Hackxuise Friax, J. V. Eves, 
Manchester. 
—_— Pomps, W. Evans and A. Hopwood, Wolver- 


bi) i 

19,120. Firour Suoor, T. Gregson, Great Harwood, 
near Blackburn. 

19,121. Dayine Ovotpoor Szats, 8. Strettles, Man- 
chester 

19,122. Comstruction of Rotary Enoing, R. Robinson, 
Manchester. 

19,123. DispLayixe Resvuits of Gamzs, W. Carr, Man- 
chester. 

19,124. SecrionaL Warring Macuines, H. Yates, 
Manchester. 

19,125. Scissors, E. A. E. Thorning, Barry Island, 

m: 


Glamorgan. 
19,126. Buake Mecnanism for Crcizs, A. F. Harris, 
Birmingham. 


g 
19,127. GeaRED Ink-DIsTRIBUTING Rovers, T. H. 
iw. 
19, 128. Spgep Ixpicators for Venicies, A. Combe, 
Halifax. 
19,129. Apvertisinc Box, W. Peters and H. Fitte, 
19,130. Lamps, J. W. Lea and J. H. Perrins, 
Birming! \e 
19,181, MawHOLg and Inspection Covgrs, S. H. Adams, 


or! 
19,182. Semminc Fisuisa Bait, R. E. Pigott, 
irmingham. 

19,183. Canpine Macutyegs, J. Leach, G. H. Beaumont, 
aud J. Pogson, Huddersfield. 

19,134. Curnomersrs, J. Bell, Liverpool. 

19,135. Automatic ScumMinG AppaRatvs, J. E. Wright, 
Liverpool. 

19,136. Apparatus for Trimminc Coat, R. Baird, 


Govan. 

19,187. Esoings, A. M. Brown and Kynoch, Limited, 

gton, Warwickshire. 

19,138. Guarps for Piranina Macuines, A. Cook, 
Glasyow. 

19,139. Bgarines for Axuzs, J. and R. W. Rennie, 
Glasgow. 

—— Apparatus for Maxine Axes, A. Schmidt, 


on. 

19,141. Stream Borer Furnaces, M. H. Watts, 
Manchester. 

19,142. Daivine and SPgED-REGULATING MECHANISM 
for DyNAMO-ELECTRIC GewERATORS, A. T. Metcalf, 
Keighley. 

19,143. DeracnuaBtz Lapgis, R. Tonge, Disley, 
Cheshire. 

19,144. Pick Socxers, K. Proctor and J. W. Spencer, 
Burnley. 

19,145. Comps, E. Groedel, Glasgow. 

19,146. Toot for Bexpinc Metar Toses, F. C. Martin, 
Aldershot. 

19,147. Veutciss, H. L. Call, Glasgow. 

19,148. Syvrinozs, V. Pappenheim, London. 

19,149. Borrizs, V. Pappenheim, London. 

19,150. Cootinc Appaxatos, H. T. Ashton, London. 

19,151. MourHereces for Pires, &c., H. Gordon, 
London. 

19,152. Comstruction of the ‘‘ Arrwoop Macurng ” for 
Usg in ILLustratine the Tazory of ACCELERATED 
oe P. Harris and Co., Limited, and 8. Belcher, 


mn! 

19,158. Srirrups, H. Nikolaisen, London. 

19,154. Coupiines, N. Svenson, London. 

19,155. Szamunc the Enos of Cans, W. Lightowler, 
Lo 


19,156. , eee Cars for Rattways, H. Romiinder, 
19,157. — Borrte Appiiance, K. M. Bargery, 
aun _ Enome for Perrot, E. Schultz, 
19,158, .— G. R. Fenner and F. W. Trash, 


mdon. 
19,160. Borris, H. T. Allen, London. 
ba eo Vacoum Gengrator VaLvgs, W. R. Hollamby, 
Loi 


on. 
19,162. Tings, W. F. Williams, London. 
19,163. Makino PaonoorapuHic CyLinpers, A. Defavrie, 


mdon. 

19,164. LyrgRNAL ComBustion Enoryags, A.G. Melhuish, 
mdon. 

19,165. LyTgRNAL ComBustion Enorvgs, A. G. Melhuish, 
London. 


19,166. Music Stanps, L. E. Cowey, London. ; 
19,167. ANNEALING Steg. Piarss, C. P. E. Schneider, 
Lon 


on. 
19,168. Manoractors of CoLLorpac Sa.7s, G. B. Ellis. 
—(Chemische Fabrik von Heyden Aktiengesellschaft, 


Germany.) : 
19,169. Testrisc Stanp for Cycizs, A. G. Quibell, 


ndon. 
19,170. Comprnep Enotes and Borers of the Locomo- 
tive Typsz, G. G. M. Hardingham.—(F. H. Trevithick, 

t. 


19,171. Muat-sLictine Macuinges, Maatschappij tot 
vervaardiging van Snijmachines volgens van Berkel’s 
Patent en van andere werktuigen and W. A. van 
Berkel, Liverpool. 

19,172. Apparatus for ConTROLLING ELECTRICALLY- 
DRIVEN CaRks, Siemens Bros. and Co., Limited, and F. 
Lydall, London. 

19,173. WaLt Pius, R. Haddan.—(A. Sainte, France.) 

19,174. Tugrmostatic Ispicators, O. Rennert, 
London. 

19,175. Wrxcu, W. Brock, London. 

19,176. Boriers, F. A. Smith, London. 

19,177. FoorHOLDER with RotatTaB.z Ciips, H. Wissner, 
London. 

19,178. SpgED-INDICATING APPARATUS, C. R. Blathwayt, 


ondon. 
19,179. Caprygt Make and Firrines, 8. G. Browne, 
London. 


7th September, 1903. 


19,180. CompusTion in ANAtytTicaL Work, P. A. 
Postlethwaite, Sheffield. - 
19,181. Tramway Ling Construction, P. J. Morris, 

Erdi 


ngton. 
19,182. Wrxprne Mixtne Gzar, J. Jones, Fleur de Lis, 
near Cardiff. 
19,183. Rovine Frames, J. Hetherington and Sons, 
Limited, and G. E. Ross, Manchester. 
19,184. Toy Puzzixs, J. Walker and W. T. Bassett, 
rm 


Bi 

19,185. Msgrcury Vapour Lamps, G. Wilkinson, 

19,186. Reczsstnc Toots for Laruss, E. U. Harrison, 
Manchester. 

19,187. Massacg Apparatus, M. C. A. C. Kroeger and F. 
J. Rottman, London. 

19,188. Lamp Burners and Camesys, J. Walsh 


mn 
19,189. Butts, P. A. Martin, Birmingham. 
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19,190. Waistcoat Borrons, W. E. Halladay, Bir- 
mingham. 
19,191. Tarust Biocks for Sarps, J. Holt, Aston, near 


19,192. Uriiysation of Low Grapss of INDIA-RUBBER, 
C. O. Weber, Crumpsall, near Manchest 
19,193. AppaRatus for Launcuine Boats, F. Harvey, 


lon. 

19,194. Trimmina for Laprgs’ Sxrrts, F. Hallworth, 

Manchester. 
19,195. Cooxs, H. B. Buckland, Newcastle-on-Tyne. 
19,196, Mgrats, T. Parker, Wolverhampton, 
19,197. Pres, G. G. Ede, Manchester. 
19,198. Drawers, W. G. Whitby, London. 
. Lire-savine Carrs and Sats, J. Linkleter, 


1 





emouth, 
9,200. Eixcrric Tramcak Lirg-GuarD, H. Lambelle, 
Middlesbrough. 
— 7 gga for Sprayine Liquips, J. 8. Smith, 
—_— Friction C.utones for Motor Cars, W. J. Iden, 
ventry. - 
19.203. Spezp Gar for Motor Cars, W. J. Iden, 
Coventry. 
19,204. AngMomersrs, A. Lander, London. 
19,205. Suyticut Recorpsrs, A. Lander, London. 
19,206. Apparatus for RECORDING TEMPERATURE, A. 
Lander, London. 
nS. nm for Icnitmxa Fusss, G. Touchér, 
m. 


19,208. BREAD-MOULDING Macurngs, P. Westwater, 
‘ow. 
19,209. Macuings for SsHarpentne Saws;, J. Hill, 


y. 

19,210, Frrrine Gear Cass, J. Marston, Limited, and 
T. C. Pullinger, Wolverhampton. , 

19,211. Brake Mecuanism, J. Marston, Limited, and 

. C. Pullinger, Wolverhampton. 

19,212. Compine Macutnes, T. Middlemiss, Bradford. 

19,218. Frre-escaPs and Hosz Exevator, A. Harvie, 
Uckfield, Sussex. 

19,214. Paper Bac Makino Macuinas, W. H. Dorman 
and W. H. Dorman and Co., Limited, Stafford. 

19,215. Door FastEntne, J. 8. Cree, Glasgow. 

ae Bananas Davice, 8S. Hartmann and H. Fulde, 


19,217. Sarp’s Course Recorpsr, T. J. Murday, 
Newcastle-on-Tyne. 

19,218. Grats, W. J. Gibson, Glasgow. 

19,219. Dress Suspgnpgrs, A. Kohne, Barmen, 


Germany. 
19,220. Apparatus for GENERATING Gas, L. Wesselsky, 
Dresden. 
19,221. Pascit Prorscror, O. Rechnitz and M. Schu- 
, Hamburg. 
a cg for Baer Fininos, A. G. Blackwell, 
mdon. 
19, ow gate for Macuinges, W. Woodhead, 
mdon. 
19,224. Warter-savine Lirrs and Cranss, H. J. Sleat, 
London. 
19,225. Tagrmostatic Instruments, O. Rennert, 
London. 


19,226. PLunegr Jic, 8S. Deutsch, London. 

19,227. Reapiye Stanps, A. Davis, London. 

19,228. Coriery, H. R. Owen, St. Leonards-on-Sea. 

19,229. Rock Dritis, A. G. Brookes.—(J. Hosking, 
Transvaal.) 

—, Hest Pap3, W. Barber and F. Johnson, 

mdon. 

19,231. Pan Pousts, T. Kcsugi, London. 

19,232. CanpLgsticks, G. Peake, London. 

19,233. LINOLEUM-LI1KE MaTgRiaL, E. VY. Clausen, 


ion. 

19,234. Srirrantva Wearine Fapaios, M. Ross, 
mdon. 

19,235. Maat-curtine Macuivery, M. Baumann, 


mdon. 

19,236. Toastine Devices, M. E. Averill, London. 

19,237. Saarpsgners for Leap Pencits, J. A. Tennant, 
Isleworth. 

19,238. Rack-sTaRTING AppaRaTos, H. F. Foster, 


psom, 
19,239. Gas LicuTinc by IncanpEscence, J. Cox, 
Croydon. 
19,240. New Imiration Fountars, E. E. Mack, 


on. 

19,241. Boot-poLisHIne Pap, H. G. Miller and 8. D. 
Page and Sons, Limited, London. 

19,242. Maxine Caustic Sopa, C. E. Dolbear, 
London. 

19,243. Wagsis, H. Bremer, London. 

19,244. W.: H. Bremer, London. 

19,245. Macuineg for Scutcaine Piants, F. J. Maizier, 


ion. 
19,246. Dopricators, F. Nusch.—{iVestenhof and Co., 
Germa E 


ny. ee 
19,247. Box-Hinemna Macutyes, C. A. Allinson.—(The 
Willtams Wire Hinging Machine Company, United 


States.) : 
19,218. RaZoR-SHARPENING Macuings, A. W. Scheuber, 
ndaon, 
— CoyTRoLLinc Apparatus, C. E. Schénfelder, 


ndaon. « % ‘ 
19,250. TaterHons Receiver Hoipsrs, A. J. Briggs, 
Kingston-on-Thames. -’ . 
19,251. Exectric TeLeorArny, 8. G. Brown, London. 
19,252. Typgwritova Macuings, P. H. Hornsby, 


London, 

19,253. Sewise Macuings, J. W. H. Uytenbogaart, 
London. 867 : 

19,254. Cors-FREED Game, F. H. Urry and W. Haydon, 
London ) 


19,955. Sorew-Lirruxa Jack, W. A. Cloud and H. J. 
Nichols, London. 
19 Avromatic Firzg AtarM, D. Beaulieu, Lon- 


ion. se 
19,257. : . V. Hi 
a a com Beanine, H. V. Hillcoat, 
19,258. Piano-pLaYIne Apparatus, H. F. D. Josolyne, 
London. 
19,259. Improvep Paotocraruic Framg, G. F. Pizzey, 
London. 


19,260. Fotpine Sranps, F. J. Power, Birmingham. 

19,261. Macutnes for Makivc Gummep Parser, A. G. 
ee Gebruder Tellechow G. m. b. H., Ger- 
many. 

19,262. Drivine Gear for Vaoctrzpss, C. H. Worley, 


on. 
, KryY-HOLE EscutcHzon Guipg, J. Joubert, 


mdon. 
19,264. Suspension Lamps, W. T. Sugg, London. 
19,265. Looms, R. E. Evenden and G. W. Butt, 


don. 
19,266. PLumBine InstruMENT, H. Thomson, Woodford 
Bridge, Essex. 
19,267. Propuctnc Dicatcrum PuospHaTs, E. Berg- 
mann, London. 
19,268. Bata Cuairs and PenaMBuLaTors, D. D, Casey, 


London. 
19,269. Seats for Taamcars, W. Watson and D. Cristol, 
London 


19,270. THREAD Breaker for Spinninc Macerxgs, H. 
Levy, London. 
— Castine Strirs from Tos, O. Eisele, Liver- 


poo 
19,272. Piston Vatves, C. Reeves, London. 

19,273. Crornes Datzrs, C. W. Gies, London. 

19,274. TazaTMENT of Brewers’ Waste, A. L. Burlin, 


on. 

19,275. Coupiines for RatLway VEHICLES, G. J. Coles, 

London. 

19,276. Furnace Firevaivces, G. W. Brown and G. M. 

orton, London. 

19,277. Macaings for Tzstrisc the Warr. Loap of 
Ratiway Vaguicies, H. J. Haddan.—(A. Miiller and 
Bohn, —— 

19,278. Borrers for Ventcurs, J. E. Evans-Jackson.— 
(Unternational Air Brake Company, United States.) 

19,279. Toots for CHANNELLING MACHINEs, J. E. Hay- 
den.—(F. Eisenbeis and F. Garelly, Germany.) 

19,280. PoTato-raisinc Macuings, R. Richer, London, 

Me. Sane Mezcuanism, J. H. Northcott, 

mdon. 





19,282. Distance InstRuMENTs, G. N. Saegmuller and 
G. M. Searle, London. 
19,283. Ios CrgaM Maxine Macarng, W. R. Armstrong, 


mdon. 
19,284. Scarves, E. T. Early, London 
19,285. BorLeR-regpDING Apparatus, W. Breitlander, 
London. 
19,286. Stkam Borters, T. Coulthard, jun., and T. 
Coulthard and Co , Limited, Loudon. 
a Sarety Lamp Burner for O:1s, H, Williams, 
ndo! 


n. 

eS Sore Communication System, 8, Lake, 
mdon. 

19,289. AtTracumEnts for Harrows, G. F. Burtch, 


ondaon. 
19,290, Srgam Genzrarors, F. S. Smith, London. 


8th September, 1908, 


19,291. Exrractinc Sopium, E. T. Parker, Wolver- 
hampton. 

19,292. Orpnancs, H. C. L. Holden, Woolwich, 

19,298. Automatic Duisrsfacror, V. A. Wraight, 
London. 

19,294. Borrsc Bars and Hxaps, W. H. Turton, 
London. 

19,295 Cyctz Trees, C. Bissell and W. Bradshaw, 
Manchester. 

19.296. Oorstpg Seats for Tramcars, G. W. Edmond- 
son, Manchester. 

19.297. Drain Guiutigs, J. Proctor, Bradford. 

19,298. Improvep LavaTorigs, M. J. Adams, Scotswood- 
on-Tyne. 

19,299. VeutcLte Tires, P. A. and D. 'A. Martin, Bir- 
mingham. 

19,300. Sash Winpow Firtrines, L. McCook, Glas- 


gow. 

19,801. Spaine Recease for Stgam Traps, W. Fox, 
Manchester. 

19,302. SrRENGTHENING ConcRETE SxiaB3, A. T. Kay, 
Manchester. 

19,303. Propvuctne Crcie Faamss, H. E. Pountney, 
Birmingham. 

9,804. Manciinc Macurnss, A., R. R, and A. Hirst, 

ax 

19,305. Expanprne AtracHMENT for Bracg.xers, T. 
Mendel, Manchester. 

19,806. Markine Macuinss, W. H. Hacking and H. H. 


Harris, Bury. 

19,307. Srgam Rorers, A. B. ©. and J. A. Danks, 
Birmingham. 

19,308. Routers for Corton Grins, H. Roberts, R. 
Entwistle, and A. Roberts, Manchester. 

19,809. Apparatus for Removine Scare, T. Allen, 
Manchester. 

19,810. Taamcank and Ovrpoor Saats, E. Garner, 

anchester. 

19,311. Borrizg Stoppers, C. Walton and 8. A. Bacon, 
Coventry. 

19,312. Armour Patina, J. Long, London. 

19,818. ConcreTEe-MIxXtInc Macuing, W. Fairweather. 

G. 8. Noble, United States.) 

19,814. Mote Traps, A. Macpherson, Glasgow. 

19,315. Bopy Bracgs, W. B. Dewees, Glasgow. 

19,316. AnsosTaBLe Truss, P. J. Kelly, London. 

19,317. Motor Cars, A. Sharp, London. 

19 318. IncanpsscENT ManTLE Fork, C. J. Alexander, 
London. 

19,819. Cert Recorper for Erecrric Lieur Stations, 
A. J. Abraham, Glasgow. 

19 820 CenTairceaL Macuings, J. W. and W. A. 
Macfarlane, Glasgow. 

19 321. Steam Borizr, H. W. Aitken, Glasgow. 

19 322. Hotpine Brancu Hosz Piprsgs, J. G. Hodgson, 
Manchester. 

19,323. Tgacatne ALpHaBsts, G. M. Dukle, Deansgate, 
Manchester. 

19,824. Ecevatep Piatror™ for Veniciss, W. C. Owen, 
London. 

19,825. Poxcruns Resistine Davices, H. F. Hills, 
London. 

19 326. PeRampuLator, H. Eaton, New Basford, 
Nottingham. 

19,327. Osciuttatine Vatvs, L. B. Tucker, Clifton, 
Bristol. 

19,828. Serixa Bzp Bortroms, G. B. Smith, London. 

19,329. Pap.ock, A. Illidge, Wolverhampton. 

19,330. Fasteners for LapDig>’ Harts, J. Sullivan, 
Portadown. 

19,331. Umpeguia, A. Blaikley, London. 

19,332. Hgets of Boots and SsHogs, W. Gallafent, 
London. 

—_, Devicezs for Emsossinc Parsrs, T. Wheatley, 


mdon. 

19,334. Potz-agap for Carniaczs, X&c., T. H. Brigg, 
Bradford. 

19,385. Dost Pan, A. Martindale, London. 

19,336. CanpLesTick, C. Dolman, London. 

19,337. Sun-p1at, J. Lee, London. 

19,388. Umprecva Cases, O. L. Kluge, London. 

19,339. Piatss, &c., G. C. Rothery, London. 

19,340. Paorograpaic Estarcinc LANTERN, 
Michelmore, London. 

19,341. Lavine Pirgs for Sewers, &., R. T. Hayes, 


Ww. 


mdon. 
19,842. APPLIANCE for MAKING Fine LicuTers, F. Smale, 
19,343, Maxine Empossep PangEts, W. A. E. Crombie, 


mdon. 

19,344. Steam Generators, W. Bill, London. 

19,345. Mecuanicat Toy, G. F. Liitticke, Berlin. 

19,346. ADJUsTABLE HegEt Pap, J. Griffiths, London. 

19,347. Fiyrmse Macutngs, W. A. Green, Harrow. 

19,348. Doris, G. Harrison.—(The Berlin-Newroder 
Kunstanstalten Actiengesellachast, Germany.) 

19,349. Lace Emprorpgry Macurnes, A. H. Clark, 


on. 

19,350. Sxt¥F- extTincuIsHING Saraty Lamp, A. V. 
Campbell, London. 

19,351. FotpInc Hanaine Curtarn, J. A. Macmeikan, 
London. 

19,352. Ratmway Sienattinc Apparatus, J. P. 
O'Donnell and &. OC. Irving, London. 

19,353. Org Roastixne Fornaces, H. H. Lake.—{/. 
Sanilippo, Italy.) 

19,354. STROKE- CHANGING Mecuanism, J. Keller, 
London. 

19,355. SusMARINE VessELs for OsTaIninc Sponcgs, 
J. M. Raoul, London. 

19,356. Puriryine Vaccine, H. H. Lake.—(Purke, Davis, 
and Co., United States.) 

19,357. Mgans for Pacaxine O1caretres, A. Rust, 


London. 
19,358. Suips, F. P. Uldall and V. V. Petersen, 


ndon. 

19,859. ArJsusTaABLE Bracket for Suetves, A. P. Towl, 

mdon. 

19,360. Burners, W. P. Thompson.—(7he Rath Light 
Company, United States.) 

19,861. Propuctne B.LEAcHED SussTances, W. P. 
Thompson.—( Aktien Gesellschaft fiir Chemische Indus- 
trie, Austria.) 

19,362. AppaRATus for MANUFACTURING FLovR, L. Cron, 


‘verpool, 
19,363. Evectric InsuLatep Oasizs, H. R. Garrard, 
Liverpool, 
—_, Tapa for Mzasurine Liqvuips, J. L. Warby, 
mi 


on, 
19,365. HawpLe-pars of Motor Oycizs, C. R. Hurd, 
London. 

19,866. Repuctna Metattic Compounns, C. D. Able.— 
(Siemens and Halske Aktien Gesellschaft, Germany ) 
19,367. ELecrric Conpuctors, B. L. Pinchingand W. H. 

Waiton, London. : 
19,368. ELecTRopg Dsposrrion of Coprzr, H. Parkes, 
London. 


19,869. Pavements, J. Freckmann, London. 

19,370. Propuctne Acips, R B. Ransford.—(L, Cassella 
and Co , Germany.) 

19,371. Canriacz Lamps, F. H. H. Ward, London. 

19,372. MecuanicaL Movements, C. A. Carlson, 


London. 
19,373, Tunpinz Motors, . Ferri, London. 





19,374, SMoKE-consuMING Firg-Box, J. J. Cartwright, 
Birming . 

19,875. ArTracainc GLazep Puatms, C. A. Line, 
Birmingham. 

19,876. Krins, F. Moore, Sheffield. 

19,377. Sprrit Lamp, T. and J. Warwick, London. 

19,878. Fraem WHEEL and Back PEpALLING BRaks, 
E. Sachs, London. , 

19,879. Ratt Joints, J. B. Climo, A. McPhaden, and 
H. McKelvey, London. 

19,880. Guass Tasers, A. K and G. Derbsch, London. 

19,881. Roorine Triigs, C. Major, London. 

19,382. Ciutrcues, P. E. Varney, London. x 

19,888, Exxctric Ioniters for ExpLosion Motors, 
F. J. Le Maitre, London. 

19,384. Cuance Spesp Drivine and Reversine Gxar, 
A. L. Bayley, Birming! 


Oth September, 1908. 

19,385. Car and Omsisus Cover, J. M. Watt, 
Glasgow. 

19,386. Fastener for Garments, ©. B. Everitt, 
London. 

19,887. Feit, G. Miiller, Manchester. 

19,388. Enorngs, J. Gibsov, Clackmannan. 

19,389. Brake Gear, G. W. Sutcliffe, Whingarth 
Marple, vid Stockport. 

19,890. Rim Brakes for Bicycugs, H. A. Lamplugh, 
Birmingham. 

19,891. Srgp AtrracumeEnt for Cycig Sranps, J. Brad- 
bury, Braintree. 

19,392. Carnryine Cycie Reparrine Outrit, H. Willis, 
Bristol. 

19,393, Transmission, R. C. Sayer, Bristol. 

19,394. Buinp, G. L. Spearman and F. W. Cleaver, 


London. 
oo REVERSIBLE Seats, J. M. and W. M. Liddell, 
iw. 


19,896. Sewacs Disrrisurion, T. Caink, Worcester. 

19,397. Taivets and Coat Savers for Grass, T. Morris, 
Nottingham. 

19,398, TxiveTs and Coat Savers for Grates, T. Morris, 
Nottingham. 

19.899. Couptinas, E. White and J. Waldron, Wolver- 
hampton. 

19,400. PREVENTING RariLiine of Bortiss, H. Lewis, 
Bristol 


19,401. VenTILaTING Raitway Cangiaqes, C. A. Kershaw, 
Lancaster. , 

19,402. Sgatina Jomts of Pirgs, J. L. Coulthurst, 
Huddersfield. 

19,403. Wispow SasH Fasrensr, F. H. Jones, 
Birmingham. 

19,404. Fasaics, G. Miiller, Manchester. 

19,405. Stgam Gewerators, &c., R. H. Anderson, 
Liverpool. 

19,406. Curr Hotpgrs and Wartcu Psrorsctors, 8. 

ison, Burnley. 

19,407. Puriryine Ors, J. E. and ©, 8, Bedford, 

Leeds 


19,408. Foa-s:gnaLtinc Apparatus, T. Harrison, 
Manchester. 

19.409. CoLiecTtinc Dust, W. C. Morrison, Wolver- 
hampton. 

19,410. Wixyp Weta, A. von Muntean and 8. Birtler, 

lasgow. 

19,411. MecHanism for Ionitina Martcues, E. M. G. 
Coleman, London. 

19,412. Rattway PassgsceR Cans, R. Claassen, 
Plymouth. 

19,413. Toy, H. Metager, Manchester. 

19,414. Corroy Gin Roiigr, A. Steel, Glasgow. 

19,415. Schoo. Compasszs, C. and W. T. Smith, 
Birmiogham. 

19,416. Lock for Corr Prorzcrors, M. W. Vanheems, 
London. 

19,417. Apvertistina Disrrays, X&c., G. A. Barber, 


on. 
19,418. Marat Sranparp fcr Fencino, G. A. Windus, 
mdon. 
19,419. ExecrricaL Appuiances, L. B. Miller, 
naon. 
19, 4:0. PHOTOGRAPHIC PRINTING FaaMe, De J. Plummer, 


London. 

19,421. Macains for Potisuine Boots, J. R. Hayes, 
London. 

19,422. RecePracig for FraGi_e ARTICLES, E. P. Youngs, 
Lond 

19,423. 
Lond 


on. 

19,424. Borturs, J. Kitchen, J. Ellis, T. Balmforth, 
and H. C. Brown, London. 

19,425. Cooxine Ranogs, J. Green and W. Green and 
Co. (Ecclesfield), Limited, London. 

19,426. Boot and Saoz Maxine Macaryery, A. Hill, 
Lond 

19,427. 
T. M. Trumble, London. 

19,428, Uritisation of Exaaust Gase3 of Explosion 
Motors, A. Curth, London. 

19,429. CoUNT&RACTING SipE-stip and PREVENTING 
Ponctors, £. 8S. Woolf, Liverpool. 

— Mouttirtz Fespinc Pen, H. Carnegie, Bel- 

t. 


on. 
Maxine Pristina Roiigrs, W. B. Collins, 


on. 
MecHaNicaL Evecrricat Switcn, J. P. and 


19,431. Recorpinc Instrument for PHONOGRAPHS, 
H. A, Seymour, London. 

19,432. Sarety Lamps, H. E. Nichols, London. 

19,433. Srgam Motor Bicycusz, E. B. Wiese, London. 

19,434. Paintina PaotoerapHic Necatives, M. B. 
and C. Levi, London. 

19,485. Parrot Motors, H. Livesey, London. 

19,436. Pranorortse Actions, H. J, Cullum, London. 

19,437, Ratsinc Erectric Arc Lamps, W. A. Brown, 
London. 

19,488. Exptosives, C. O. Lundholm, London. 

19.439. HypravuLic Presses, Davy Brothers, Limited, 
and E. Crowe, London. 

19,440. Bicycigs, W. Pike, London. 

19,441. Too. Hotpgr, M. Margowski and D. Hunter, 


London. 
19,442, MANUFACTURING ACETYLENE, M. de Kunwald, 


ndon. 

19,443. Dayixa Woot, W. McNaught and T. W. 
Hawkins, London. 

19,444. Grip or Fastenixc for Bgirs, C. E. Bryant, 


ndon. 
19,445. ToBE-ROLLING ApPaRATUs, M. Mannesmann, 


on. ‘ 
19,446. Maxkinac Propucta from Compounps, L, 
amps, London. 
19,447. Apparatus for Mrxine Concrete, J. 8. Owens, 


mdon. 
19,448. Traw. Nat Gear, W. H. Storey, London. 
19,449, Preventina Dynamos SparxuyG, R. Thury, 


ion, ; 

19,450. S@aAMLEs8 Dazss Paeserven, <A. Wesp, 
mdon. 

19,451. Removine Propucrs of Mituine, C. Néding, 


on. 

19,452, MovstacuE Bann, F. Oberdorfer, London. 

19, so Fexine Pxves, H. Boldt and H. Marquardt, 

mdon. 

19,454. Opgratinc Execrric Lasps, E. Weintraub, 
London. 

ig Psygeumatic Tins Tongs, M. McNally, 

mdon, 

19,456. @ Corrzz, L de Montemayer.—(M. M. 
Herrera, Venezuela ) 

19,457. MANURE-DistRIBUTING Macutne, M. Hofmeister 
and Pt be Eisengi ei und Maschinenfabrik 
Actiengesellschaft Stralsund-Barth, Liv-rpool. 

19,458. SteREoscoric Views, W. D. and F, Delittle and 

| J. Fenwick, Liv ae 

19,459. Tracks for Venicies, G. Barker, London. 

19,460. ConTROLLING Rattway S1enas, J. G. Walker, 





don. 
19,46 af Porirytye Canzonic Acip, B. E. R, Newlands, 
on. 
19, +a omega or Casms for Crocks, E, H. Levi, 
on, 
19,468, Ruers, G, L. Spilsbury, London, 


SELECTED AMERICAN PATENTs, 
From the United States Patent-office Official Gasetts, 


728,881. Pire Wrencu, J. Donaldson, Philadelphia, 
Pa.—Filed September 8th, 1902. 
Claim —A pipe wrench comprising a handle havings 
jaw fixed relatively thereto and a guide projection, 4 
movable jaw having a threaded shank passing through 


e 


said guide projection and adapted to oscillate theroin, 
said projection havinga flat bearing face and an inclined 
face at the lower end of said flat face, and means carried 
by the shank of the movable jaw and constructed to 
co-operate with said inclined face to increase the bite 
of the jaws, substantially as described, 


729,757. Stzam Borier, 7. A. Gillespie, West Orange, 
N.J.—Filed October 22nd, 1902. 

Claim.—(1) A boiler having no transverse seams 
between the heads, having the contiguous plate edges 
thickened or upset, and a longitudinal locking bar 
firmly gripping said edges, as and for the purpose set 
forth, (2) The combination with a furnace, of a 
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longitudinally jointed boiler having no transverse 
joints between its head, having its longitudinal joints 
formed by locking bars unexposed to the direct heat 
of said furnace, as and for the purpose set forth. 


729,889. Turping Vane orn Brave, 7. Parker, 
Wolverhampton, England.— Filed July 28rd, 1902. 

Claim.—{(1) The combination with a solid of revolu- 
tion of a ring of blades, the bases of which we 
contained in a circumferential groove in the solid with 
undercut sides, and a locking e, the base of which 
is received in the circumferential groove and the 
adjacent portions of a slot communicating with said 
groove. (2) Asa new article of manufacture a disc or 


drum provided with a circumferential groove having 
undercut sides for the reception of turbine blades avd 
a slot also having undercut sides communicating with 
said circumferential groove through which the blades 
may be introduced, substantially as described. 


730,123. PortaBLe Device for CenTERING SHartixe, 
F. H. Hudson, Lynn, Mass.—Filed January 28th, 


1903. 

Claim. A portable combined centering appliance 
and canbe comprising a holder having means 
for securing it to the end of the rod or bar, and a drill 
and motor mounted in said holder, and held thereby in 
centred position opposite the end of such rod or ber. 
(2) A portable combined centerin appliance and 
drilling device, comprising a holder having means for 
securing it to the end of the rod or bar, and a drill end 
motor mounted in said holder, and held thereby in 
centred position opposite the end of such rod or bar, 
means being provided for adjusting the motor and drill 


Fina aca | 


Jongitadinally of the holder. (8) A centering device, 
pe sen & portable holder fe EP one pee. fa shaft- 
receiving sleeve, and at the other end a motor-receiving 
socket or guide, radial jaws extendin 
sleeve, and ada} to bear simultaneo' on, 
therein, means for simultaneously Adjusting 
said jaws, a mete with said socket or guide. 
and provided with a and means for moving the 
tmotor and drill toward and from the shaft or bar held 





by said jaws. 
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THE INSPECTION OF MATERIALS. 
By A MANUFACTURER, 
No, IV.* 

Av the present moment matters have not progressed 
as far as to give us & model specification, such as we 
were discussing in my last article, and the state of 
affairs just now can only be described as “chaos.” 
It might not therefore be all loss briefly to touch on the 
salient points of such a document, and to recapitulate a 
few conditions generally considered necessary to ensure 
good work. Specification matters have been dealt with 
sreviously in these columns, and former articles must be 
referred to for more thorough treatment of the various 
uestions inevitably raised; but those items advisable 
for securing good work only have not been indicated as 
a whole before. 

In framing one’s specification the great point to be 
borne in mind is that the duty of a specification is solely 
to secure the kind of work that is being paid for. This 
may sound a somewhat superfluous observation, and an 
outsider might characterise it as “silly,” since the truth 
of it is so obvious that it is like saying that the duty of 
the alphabet is to be an aid to spelling. But things are not 
always what they seem—particularly so with specifica- 
tions— and it can truly be said that were the same outsider 
to read 90 per cent. of such documents, he would, like the 
unhappy man who has to work to them, wonder what 
was the ruling idea of the framer of them; certainly it 
could hardly be said that it was as simple as the above 
enunciation. Conditions are piled on conditions, clauses 
on clauses, and much ink is spent in words that often 
bear no practical significance. Apparently the first aim 
is to secure bulk, and many pages and plenty of work 
for the printer, with a resultant in the shape of a sub- 
stantial book, proving to clients that the engineer is 
doing his duty; and the second aim is to demonstrate to 
everyone interested that the engineer cannot be fooled, 
and knows all there is to know about his work. At all 
events, this is how it appears on the face. To the manu- 
facturer it spells anothertale. It means time in reading, 
time in understanding, time in ferreting out meanings, 
a larger staff than were words fewer and meanings 
clearer, and, as a consequence, an augmentation of price. 
If a specification could be so framed as to contain only 
half a dozen clauses, each consisting of half a dozen 
words, prices would certainly be much cheaper than they 
now are, if from only this reason. 

To keep exactly to the point in what one says is 
always a hard task, but it is an essential in business, 
and a specification should always be drafted on the 
strictest business lines. It is for business that it exists, 
and it should therefore be kept rigidly free from all super- 
fluities, should be plain in language, never ambiguous, 
but always terse, short, and to the point; and the shorter 
we can get it, consistent with what we want, should be 
the measure of our success in framing it. Its meanings 
have to be interpreted, sometimes by very different men, 
who must work harmoniously together in order to get 
the best results. It should therefore be capable of easy 
expoundment, and should plainly indicate to the inspector 
what he has to do, and what it is his duty to secure. 

If considered advisable, it might commence with a 
brief description of the work in hand, explaining the 
drawings, and making clear what might otherwise be 
somewhat obscure. This will always be regulated by the 
character of the work. Sometimes such a description 
might be totally wasted, and at other times be of the 
greatest possible assistance, depending on whether the 
work is of a simple or complicated nature. This must 
always be judged according to the job, and further remark 
is here needless. 

Coming to the kernel of the specification and its most 
important point, which should take precedence of all 
other conditions, the quality of the materials to be used, 
should now be stated ; and in connection with this there 
is a very pretty debatable point for us. It is usual to 
specify that materials shall stand certain tests success- 
fully. Formerly it was the custom to indicate the 
requisite breaking loads, contraction of area at point of 
fracture, and elongation over a certain measured length. 
But a practice has grown of requiring, in addition to this 
enumerating, an analysis of the metal; and the question is, 
should the two be contained in the same specification ? 
Should tests and analyses both be required ? This question 
practically divides manufacturers and designers into two 
opposite camps—the former saying no, and the latter 
yes—and there is much to be said on both sides. 

Steel makers argue that if tests are given them, and 
their material holds up to them in every respect, that 
their metal should be accepted without further question. 
It should be their business to make such a mixture as 
will stand to strengths, and that so long as they give 
strengths the engineer should be satisfied. Or, conversely, 
if they are given an analysis, and they prove material 
answering to it, that their responsibility should then 
cease, and the framer of the analysis should take 
the responsibility of strengths. It seems common 
sense that a certain chemical combination will give 
certain proved results; and the makers’ argument is that 
any man who specifies an analysis does so because he 
wishes certain results, and so if he is given his particular 
combination he must know all about the results that 
will be obtained. The case for the engineers is that 
certain elements—such as sulphur, silicon, manganese, 
&c.—have been proved to impart certain characteristics 
to the product, and that they do, or do not, wish their 
material to possess these. At the same time, their cal- 
culations are based on a unit strength, and it is essential 
that it be proved, in addition, that this strength is 
reached. In order, therefore, to secure all the virtues, 
they must have both analysis and tests. 

Now, if the steelworks of the kingdom were working 
all to the same analysis there would not be much 
harm done by both sets of conditions being specified. 
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But, as it is, the product of no two works is alike 
in analysis, though nearly all works will give the same 
average of tests. In fact, it is difficult to find any 
two mills working on exactly the same lines. The three 
processes that practically feed the market to-day are the 
Siemens-Martin, the Siemens-Martin open-hearth acid, 
and the Bessemer, or Basic methods—but it is safe to say 
that no two mills employing, say, the Siemans- Martin 
open-hearth acid process, will give the same analysis of 
their product; and the same holds good with the other 
processes named. To the theoretical student this may 
seem queer, and perhaps a very loose way of working. 
He will argue that steels embodying a great range of 
analyses have been tested and proved, and that it has 
been shown that this constituent and the other con- 
stituent are or are not desirable as factors of the 
product. Why, then, should not every works make for 
that analysis that is theoretically the best? This opens 
a wider question. Itis true that, speaking generally, it 
is accepted that a good steel must not contain certain 
ingredients. But beyond this there is no accepted law. 
To whom should we turn for its enunciation? No two 
of our recognised authorities agree on what constitutes 
an ideal analysis. It is beyond question that steels 
differing materially quantitatively, will give within the 
same margin of loading, and also that steel made by 
radically differing processes will only vary within the 
permissible limits under test. How may this be 
explained away ? Then there is another side to the 
question. There are many different ores in this world. 
Why should only certain of them be used, if as good a 
test can be got from the others by a different process ? 
This is where the steel mills come in. They cannot all 
work from the same vein or field, and they cannot all 
turn out exactly the same product at exactly the same 
cost. Yet they must compete with their neighbours, 
otherwise the works on one particular “field” could 
make its own terms for its production. 

Are matters so far advanced at the present time that 
it can be said which process even is actually and really 
the best ? Theoretically perhaps; actually no. No 
amount of abstruse reasoning will convince the average 
man that of two pieces of string of exactly the same 
strength and size, the one containing a red strand is 
better than the other which contains a blue strand. He 
will say that is merely a question of taste, and that one 
string is just as good for the purposes for which string 
is used as is the other. To a large extent this is so 
with our steels, and the same argument may be applied. 
The difference between a basic bar which breaks between 
28 and 82 tons to the square inch and a Siemens-Martin 
acid bar which breaks between the same limits is hard 
to declare; and whilst some minds might sleep easier 
because they had the latter, the man in the street will 
be very apt to declare that it is a case of red strand or 
blue strand. 

Let the arguments be submitted to our standard test 
—that of commerciality. To what extent does the 
employment of one or the other process, or analysis, 
affect our pockets? How shall we benefit by basic or 
Siemens-Martin? What substantial gain can the one 
give that the other cannot? Will either save an ounce 
of metal over the other? Will either be cheaper than 
the other? Leave theory and speculation entirely out 
of the matter, and come down to solid facts. Which will 
pay the best to use ? 

Who wil] answer this, and back up their answer with 
incontrovertible facts? What man will offer to build a 
bridge cheaper from one than from the other for 
the same loading? Commercially speaking, it will 
have to be admitted that these things cannot be done. 
For all practical purposes, the one is as good as the 
other, so long as the product is uniform. There is not 
that difference in them which would warrantanyone making 
the slightest difference in their sectional areas because 
one was to be used and not the other. Does it not seem, 
then, that all this pother is wasted? Unless some solid 
advantage can be gained, do we not, as purchasers, get 
better value by leaving the question open? And so long 
as basic has to contend with Siemens-Martin in the open 
market, is not the price of them both kept down by the 
laws of competition? Is there no solid advantage in 
that? So long as the same high standard of tests is 
maintained by both, are we not justified by this in buying 
in the cheapest market? It matters nothing to us how 
our diamond was made—whether by the forces of Nature 
or the chemistry of man; so long as the diamond is a 
diamond beyond dispute, we are satisfied with the pro- 
duct. Does it not seem to be rational, also, with our 
steel? That the time may come when all steel will be 
made in precisely the same manner, according to the same 
formula, and giving the same chemical results with the 
same mechanical tests, is quite possible; butis it desirable ? 
So long as no monetary gain accrues that way by saving 
of material, it is difficult to see what would be gained by 
the purchaser and user, and if none, in what can it matter 
to him? Such a state of affairs might be an advantage, 
in that theory and practice would be for the first time in 
absolute accord, but that is about all the advantage that 
might reasonably be expected. Nature herself is opposed 
to exact replicas, and never makes any two exactly alike. 
In fact, such a feat, being directly against Nature, is an 
impossibility, and the commercial man never strives after 
it. Instead, he sets up a “limit of error,” to which he 
gauges everything, and, on the whole, he finds he gets 
along very well. If we ever get a “standard specifica- 
tion,” it will doubtless contain a standard analysis; but 
from these very reasons it may be predicted that the 
analysis will allow variations within certain limits, and it 
is very unlikely that it will pin its faith to any one pro- 
cess of production, but will instead seek to standardise the 
mechanical tests, and be content with a certain tangible 
result therefrom. 

Arguing from this, it appears as though it would be as 
well if for the present we omitted analyses from our con- 
ditions. It is only comparatively recently that they 
have found their way into our specifications. Certainly 





it sounds much more scientific to enunciate them, and it 
betokens a deep understanding of the metallurgical art, 
but it is not, strictly speaking, business. By the time 
test pieces have broken within the limits of 28 to 32 tons 
per square inch of sectional area, have shown a contrac- 
tion of area at the point of fracture of 40 per cent., and 
an elongation of 20 per cent. in 8in., and have stood 
bending double to a radius at the bend equal to three 
times the thickness of the piece tested, there is not 
much fault to be found with them; and it may be 
accepted unhesitatingly that the batch of steel repre- 
sented by such samples is fit for any structural demands 
of the day. These tests may be taken as representing 
the demands of the best engineers of the day for the 
best work, and they result in a beautiful product, and 
one that may be relied upon; in addition, they are 
within the compass of our manufacturers, and afford 
scope for competition of the keenest kind. Generally 
speaking, any conditions additional to these will raise 
the price of the material, since they will narrow the 
field of competition. If business is brisk no one will be 
keen for the orders, and stiff payment will be exacted for 
departures from the average work. It is only reasonable 
to expect this, yet very few engineers realise it when 
they are drafting their specifications. It is no infrequent 
thing for prices to be raised 10s. to £1 per ton in order 
to cover special testing clauses. Yet when all is said and 
done, the product made to the special clauses is no better 
or more uniform than the product to the tests here named. 
It cannot make the finished girder stronger or moré 
reliable, and consequently is only a dead loss of money 
when considered on business lines. As the trade at pre- 
sent stands, nothing whatever is gained by asking for 
more than is here enumerated ; it will give the best that 
can be got, and no one can get more. It may be taken 
that there exists no real practical reasons why analysis 
should be added to the mechanical tests, but that, on 
the contrary, much is to be gained financially by abandon- 
ing analysis. Our steel firms do not make any secret of 
their average analysis, and there is no reason why an 
analysis should not be standardised in the good time 
coming ; but it does no good to-day. 

So much for this point. Next to the question of the 
degree of quality to be exacted comes the question of 
quantities to be tested to prove this quality. How and 
by what means shall we be satisfied that the samples 
tested represent a fair average of the bulk? ‘There exists 
almost as much diversity of opinion here as in the pre- 
vious case, and some engineers schedule most stringent 
rules on this matter. It is sometimes enacted that the 
whole of an order shall be rolled. When rolled the 
inspector shall select ten pieces for every 10 tons weight, 
and off these shall be cut the test strips. These shall 
be sent to one of the public testing houses, there to 
be tested and reported upon to the engineer—the bulk 
meanwhile lying awaiting decision under the care of the 
inspector. If favourable, each piece is to be stamped 
with the inspector’s private mark and sent to the girder 
yard, and no steel which does not evidence the mark 
shall be used in the structure. Again, it is insisted that 
not until the steel has reached the maker’s yard shall the 
test pieces be selected. Or, again, the conditions are 
that testing shall take place during the progress of the 
work, the inspector to be at liberty to select pieces from 
any part of the work at any time; or he may proceed to 
the mills and test there with the maker’s apparatus, and 
in his laboratory; or he may accept test sheets made out 
by the mills. More ways might be enumerated, all having 
for their common object the same proving of bond fides, 
but these will suffice to illustrate the meaning. 

Now, here again, in order to obtain material at the 
best price, we must regulate these demands so that they 
shall give the minimum of trouble to the maker with the 
maximum protection to ourselves. It is only common 
sense to suppose that the engineer has to pay for what- 
ever tests he may demand, and that the less he exacts 
the less he will pay. He must, however, get his 

arantees. Which, then, is the best way to do this? 

Undoubtedly the cheapest way is to take the mills 
test sheets. These are sheets made out by the testing 
staff of the mills of all material rolled, and are compiled 
from tests taken of material from each “heat.” Con- 
sequently, a copy of the tests for any one “ heat ”—a 
term denoting the amount of metal produced in any 
single working—may always be had on application. By 
accepting these sheets as evidence that the material is 
up to the mark, much time and money and more 
patience may be saved. But it is open to question 
whether, if this became the universal custom—though it 
is so in America, and appears satisfactory there—quality 
would not deteriorate. Human nature, after all, is but 
human nature, and it is but natural that so much care 
should not be taken when it is known that no check 
follows. If there wasa standard specification this might, 
however, work very well, since a clause could be added 
that a few check tests would be taken when the material 
reached the girder yard. The mills would then be answer- 
able if anything failed to reach the mark. Now, how- 
ever, with the great diversity of opinions existing, the 
mills, as a whole, insist that tests shall be taken before 
the material leaves them, as they will accept no respon- 
sibility afterwards. So soon as the steel has left the mills 
it is at the risk of the buyer; therefore it is that specifi- 
cations insisting on after tests are very expensive. The 
maker must ensure himself against the risks he runs. 
In order, therefore, to be reasonably sure of quality it does 
not appear workable to take works’ tests, and-an indepen- 
dent test seems advisable. How, then, shall this be 
adequately secured at the lowest cost? 

Experience goes to prove that the best way is to send an 
inspector to the mills to check the works’ tests as they are 
made. Each “heat” or batch has an official number, 
and all bars and plates rolled from any one heat should 
be stamped with this number—they can then readily be 
identified. Itis only then necessary to take tests from 
each heat to prove its quality, since the whcle preduct of 
the heat will be uniform. There is no need to multiply 
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samples in one heat. So long as the steel is clean and 
well rolled, homogeneous, and free from surface defects, 
it can all safely be passed on the showing of the tests 
taken. The inspector should watch the heat through at 
the mills and see it rolled; should see strips cut, and 
should follow their preparation, and should preferably 

rsonally superintend their breaking, using the gauge 
fimsel f. Inthis way he can perfectly assure himself of 
the genuineness of everything, whilst giving the minimum 
of trouble to everybody. He should see that the heats 
for his material are properly numbered, and when he has 
accepted a batch should stamp every piece with his 
—_ mark in some place where it may not have to be 

isturbed in the after working of the piece. He can 
always readily afterwards recognise his mark. This 
method is simple, and it is much cheaper to employ an 
inspector to do the work in this way than to send to a 
laboratory on all but very small jobs. Givethe inspector 
aclear lead in the specification as to what he has to prove, 
leave nothing to guess, and everything will work in har- 
mony. It is better not to take tests whilst the material 
is being worked, unless there is clear cause for sus- 
picion of double-dealing, and the private mark of the 
inspector is missing. Such tests only succeed in cutting 
up material necessary for the job, and which must be 
replaced, necessitating still further tests; whilst they 
hinder the progress of the work, which should now be 
going forward as rapidly as possible, and spoil everyone’s 
temper connected with it. With a good inspector—a 
man who knows what he is about—such tests are seldom 
ee. and should not be specified, or the manufac- 
turer will inevitably have to raise his price according to 
his view of the riskiness of the deal. 
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The Practical Physics of the Modern Steam Boiler. By 
FREDERICK J. Rowan, A.M.1.C.E. London: P. 8. King 
and Co. New York: Van Nostrand Company. 1903. 

Tats is a large octavo of 638 pages, and contains over 

314 illustrations. Mr. Rowan is a chemist as well as an 

engineer, a fact which has not been without its influence 

in the preparation of this volume. We gather from the 
preface that Mr. Rowan has set himself the task of 
writing an original book about boilers. That he has 
failed is not his fault, but his misfortune. He is too late. 
If he had written twenty or even ten years ago he could 
have achieved a certain amount of success. In the 
present day it seems to be impossible to say anything 
about boilers that has not been said before. “My 
purpose,” he writes, “in this book, is to give pro- 
minence to the fundamental principles which affect 
the form and action of steam boilers.” That 
has been the purpose of a score of other authors. 
.“T have endeavoured to take a path as guided by 
the indications of physical research toward the goal 
of a fuller understanding of the actions involved in steam 
raising, and of the requirements of efficient boilers. Thus 
the pages of this book are occupied with the practical 
physics of the steam boiler—treating the boiler as a heat 
engine—and deal more particularly with what may be 
termed the modern form, the water-tube boiler. My 
aim in them is therefore not so much to treat of how 
boilers are made, as to consider on what terms they may 
be improved.” The author's preface is followed by one 
written by Professor Thurston. We have not found it 
interesting. We notice that Professor Thurston has 
attributed the enunciation of a principle to John Stevens 
and William Fairbairn. “ Boilers should be so constructed 
as not to be liable to explosion ; but care should be taken 
that if they do explode the explosion shall not be dan- 
gerous.” As a matter of fact, the saying originated with 
. Dr. Ernst Alban, of Plau, in Mecklenburg, who was 
perhaps the first man that ever made a commercially 
successful water-tube boiler. 

The book begins with a synopsis of the contents of the 
chapters. When we say that one chapter, perhaps the 
shortest, deals with no fewer than twenty-seven subjects, 
and that there are nine chapters, it will be seen that the 
author has traversed the ground very carefully. The 
style is easy enough ; the paper and printing alike good; 
the engravings of unequal merit, but, on the whole, 
adequate. 

We have not found it at all easy to review this book. It 
is impossible within reasonable limits to give an idea of its 
contents. The labour expended on its preparation must 
have been enormous. It is, indeed, a library of steam 
boiler literature ; and yet we are not certain that it is a 
book that was wanted or that can fill a gap on our 
shelves. If we examine it, we are almost sure to find 
what everyone has said at some time or another about 
boilers, or fuel, or steam, or combustion, or incrustation. 
With this we might very well have rested content; but, 
unfortunately, the author has raised hopes and set up 
expectations by his preface. We want something more 
than a synopsis of the literature of the generation of 
steam, and we fancy that the first thing that anyone 
really interested in boilers who takes up the volume will 
do, will be to start a hunt for original utterances. We 
want to know what Mr. Rowan has to say, not to be told 
what Mr. Milton, or Mr. W. Carrick Anderson, or Mr. 
Sennett, or Mr. Howden has said. We have ourselves 
found this search curiously unsuccessful. Our author is 
not at all prone to giving expression to his own views. 
When he does the result is not always satisfactory. On 
page 101, for example, we find him advocating external 
firing chambers; that is to say, chambers in which the 
fuel is burned, the products of combustion being then 
carried to the boiler. “The use,” says Mr. Rowan, “ of 
external firing chambers has so much to recommend it 
that the only wonder is that they have not long ago been 
adopted.” The system has been very freely tried, and 
has been proved thoroughly unsatisfactory. There are 
thousands of boilers in use in iron and steel works fired by 
furnace flame, and the evaporation rarely reaches 8 lb. of 





water per pound of coal. We can speak from personal 
experience with boilers 28ft. long and 5ft. 6in. in diameter 
fired through flash flues from re-heating furnaces, and 
the evaporation did not exceed 4 lb. of water per 
und of Welsh coal. The fact that iron was 
ing heated made very little difference. The truth, 
the puzzling truth, which our author has missed, is that 
when external firing chambers are used the whole of the 
radiant heat of the furnace is lost. What becomes of it 
no one knows. Perhaps when the scientific world has 
made up its mind as to whether radiant heat is an 
emanation of ions or is a vibration of the ether, we shall 
be placed in a position to explain why it is that a furnace 
must be as close as possible to the water to be boiled, 
and that external firing chambers are quite incompatible 
with economy or efficiency. In connection with these 
chambers Mr. Rowan proposes that combustion should 
be carried out in high-pressure air. The pages about 
the scheme are well worth reading. It seems unfortu- 
nate that our author should have raked up one of 
the late Sir Henry Bessemer’s multitude of unsuccessful 
patents. No one doubts that if combustion takes place 
in a high-pressure the temperature will be exalted. 
The author contemplates the employment of very high 
temperatures for water-tube boilers, and he cites an 
experiment made in America with mechanical stokers 
and a blast urged through tuyeres. But it seems to us 
that it has yet to be proved that high-temperature 
combustion possesses commercial advantages sufficient 
to render it profitable. This is, perhaps, a sordid way of 
looking at the matter ; but we think that most inventors 
know that the steam users or the manufacturers have a 
very sordid way of asking whether a thing will pay, and 
for the moment we only repeat what is sure to be said. 

For Chapter IV.—Transmission of Heat—we have 
nothing but praise. It is a most excellent compendium 
of all that has been said, or written, or done in the way 
of experiment on the subject. But the treatment is in 
no way original. Nor do we find our author evolving 
any new theory from the figures and facts he sets before 
us. With the chapter on the circulation of water we are 
disappointed. It was to be expected that our author, 
attacking his subject from an original point of view, 
would have something original to say worth saying. 
Apparently he has not. At the outset he begins with 
ebullition. He has not a syllable to tell us about what the 
conversion of water into steam really means, and he makes 
one statement which is manifestly erroneous. It is well 
known that steam bubbles increase in size as they rise in 
the water. Noone knows why. Mr. Rowan tells us “that 
the bubbles of steam enlarge as they ascend in conse- 
quence of the heat of the steam causing evaporation from 
the surrounding water.” But Mr. Rowan ought to have 
remembered that the bubbles of steam are in a condition 
of unstable equilibrium. They have not a fraction of a 
thermal unit to spare for evaporating surrounding water. 
It has been shown that the bubble may double in cubic ca- 
pacity in a short flight to the surface. Is it necessary to say 
more to prove that Mr. Rowan’s theory is quite untenable ? 
We may refer him to Mr. Stromeyer for further infor- 
mation on this point ; or to the very remarkable experi- 
ment made by Mr. Yarrow, which showed that so small 
is the reserve of energy in an immersed steam bubble, that 
an increase of an ounce or two of pressure suffices to 
make it disappear. The whole question of the generation 
of steam bristles with thermodynamic and physical difficul- 
ties, and presents an admirable and pressing subject for re- 
search. The chapter asa whole is like that just noticed in 
that it contains in a condensed form the literature of the 
subject. Unfortunately, after it has been read we find our- 
selves just where we were before. There are multitudes 
of experiments cited, all more or less conflicting. The 
smallest change in the conditions of an experiment 
changes and modifies the results. A boiler may have 
good, bad, or no circulation, apparently under the same 
working conditions. We are more than ever confirmed 
in our opinion that circulation is the curse of the water- 
tube boiler. It is, however, a necessary evil, and must 
be provided for. 

Chapter VIII. contains in some fifty pages a so-called 
historical sketch of boiler designs; but it is almost 
exclusively confined to the water-tube boiler. The 
engravings are all familiar. They have done duty, some 
of them for years, in various books. But although the 
subject matter is trite, our author has arranged it well, 
and got a great deal of information into a small space. 
The book concludes with a chapter on tests of boilers 
and the results, and an appendix. There are also two 
chapters on effects of temperature, on tenacity and 
ductility, and on corrosion and magnetism, about which 
it must suffice to say that they are very well written and 
full of information. 

We regret that we have had to say that the work is 
unsatisfactory. The promise conveyed or implied in the 
preface is not kept. There is not much evidence of 
original thought. As a synopsis of what has been written 
about boilers the book is very good; as an enlightening 
original treatise on the manufacture of steam for com- 
mercial purposes on a commercial scale it has no 
peculiar merit--in fact, it is nota treatise of that kind in 
any sense or way. Unavoidably it is forced upon us that 
Mr. Rowan has had very little personal experience of any 
kind, either in the construction or care of steam boilers. 
We are not here lugging in practice by the ears; we 
are not setting up claims for or against theory; but we 
find here and there little indications that the author is 
not familiar with the every-day exigencies of steam making. 
A few hours spent in the stokehold of a high-speed 
steamship, or the power-station of an electric lighting com- 
pany when the load is at the peak, would do much to put 
questions of economy proper, air admission, regulation 
of temperature, and so on, in their right place. When 
an engineer is gasping for steam, his method of getting it 
will be rough and ready. We have searched Mr. 
Rowan’s pages for light and leading. He apparently 
thinks that the boiler of the future will be of the 
“film ” type, something in the fashion of the Serpollet 
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generator. He advocates the maintenance of a vor 
rapid spiral circulation in water tubes, and a circule, 
tion of the hot gases at right angles fo the water current 
The advice is unimpeachable. [tis not offered for the 
first time, or, for that matter, the twentieth time. It does 
not appear, at least so far as this book is concerned, that 
any particular advantage would be secured if a boiler were 
made fulfilling all the conditions. According to our 
experience, the paramount condition of excellence in g 
boiler is simplicity of construction and arrangement 
A boiler which is “ a straightforward job” is dear.to the 
heart of the right-minded engineer. Most of the troubles 
attending the use of water-tube boilers are the result 
of # garry on the part of designers; or unfortunate 
difficulties due to conditions. If the tubes of a water. 
tube boiler are made of the proper material, and are not 
more than 24 diameters long, opening at the ends into 
wide water heads, they will never bend or burn, or sive 
any trouble, save from bad water. A tube 8ft. long and 4in, 
in diameter, laid on an incline of 1 in 6, may be regarded 
as a typical standard. If makers insist on making tubes 
of the same diameter, 15ft. or 16ft. long, the consequences 
must be taken. Lastly, we can recommend those whose 
shelves do not already contain more than two or three 
of the latest books—French and English—on boilers to 
purchase Mr. Rowan’s volume. As a work of reference 
it cannot be bettered, and as a treatise to be studied it will 
be found full of matter of very great interest. There is 
- lack, at all events, in its pages of ‘‘ something to think 
about.” 
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At the resumed waeieg of the British Association on 
Tuesday, the 15th, a paper by Mr. W. F. Goodrich, of Lon. 
don, entitled “Twenty-five Years’ Progress in Refuse Dis. 
posal,” was read, in the author’s absence, by the Recorder 
of the section, Mr. Price. After discussing the dis. 
advantages attaching to the usual method of tipping 
town’s refuse on waste lands, or dumping it in 
tidal estuaries, the author passed on to consider the 
utility and advantages of destructors, and gave details of 
the numerous installations of this kind already existing in 
this country. Whereas twenty-five years ago only two 
towns had adopted burning as a method of getting rid of 
town’s refuse and garbage, to-day 180 towns are working 
or erecting plants, and 1650 destructor cells will soon be 
in operation in connection with 300 steam boilers. On 
the continent of Europe, and also in Australia and New 
Zealand, large destructor plants are in operation, and the 
author notes, as an interesting fact, that in this branch of 
engineering England is far ahead of her chief competitors. 
There was no discussion on Mr. Goodrich’s paper. 

The second paper taken at the Tuesday morning session 
of Section G was by Mr. F. B. Behr, and dealt with the 
proposed “ High-speed Express Mono-rail and the Man. 
chester and Liverpool] Express Railway.” Mr. Behr 
described the improvements in the design of his car 
which have been introduced in order to meet the 
objections raised by the Board of Trade officials to the 
earlier design. The guide wheels of the carriage used for 
the Brussels trials of the mono-rail, were apt to leave the 
guide rails on the outer side when rounding curves. In 
order to overcome this disadvantage Mr. Behr has 
modified the original design, and has mounted his cay on 
two bogie wheel frames in such a manner that the 
guide wheels can never be out of contact with the 
side rails. The details of this construction cannot 
be explained without the diagrams. The President 
of the section, Mr. Charles Hawskley, and Mr. Crook, of 
Manchester, criticised certain points of Mr. Behr’s paper, 
these criticisms dealing chiefly with the dangers of the 
carriage mounting up the rail at high speeds, and with 
the passenger-carrying capacity of the car. The next 
paper, by Mr. A. M. Bell, was upon “ Oil Fuel,” a useful, 
historical, and descriptive monograph, but presenting no 
novelties. 

The fourth paper was upon “ Further Experimental 
Trials with the Forbes Infantry Range Finder,” by 
Professor G. Forbes, F.R.S. This range finder has been 
previously described and illustrated, and at the Belfast 
meeting of 1902 details of the work done with it in South 
Africa were given. The present paper dealt with the 
trials of the range finder at Aldershot in December, 
1902, and at Bisley in July, 1903, by unpicked non-com- 
missioned officers and men, the object being to disprove 
the assertion that much time for preliminary instruction 
and practice must be given before accurate observations 
could be made with it. These tests at the Bisley meeting 
were entirely satisfactory up to a distance of 1700 yards. 
Trials of the range finder on Salisbury Plain during 
artillery practice in July of this year were also recorded, the 
object in this case being to observe the accuracy of the 
finder for locating the point of explosion of shrapnel 
shells relative to the targets. These trials also gave 
most satisfactory results. Professor Forbes closed his 
paper by an attack on the business characteristics of the 
War-office, the failure of his negotiations with the 
military authorities concerning the adoption of his range 
finder in the British army being ascribed to thiscause. The 
President of the section and Mr. Price made a few 
remarks upon Professor Forbes’ paper. The next paper 
was read by the Recorder of the section, in the absence 
of the author, Mr. Joseph Parry, C.E., Water Engineer of 
Liverpool, and dealt with “The Water Supply of South- 
West Lancashire.” Mr. Parry’s — was very short, 
and was merely a description of the general condi- 
tions governing the water supply of South-West Lanca- 
shire. ‘There was no discussion. A second paper, 
indirectly bearing on the question of water supply, was 
then read, the author being Mr. J. Smyth, and the subject 
“Rainfall on the River Barrow, County Down, Ireland, at 
Banbridge, and Lough Island Reservoir.” Mr. Smyth 
dealt with the rainfall observations carried on by himself 
in the districts named for a period of forty years, and 
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with the increased number of observations now being 
made in the North of Ireland, as a result of the papers 
and discussions at the 1902 (Belfast) meeting of the 
Association. The maximum fall observed by Mr. Smyth 
had heen 1}in. in twenty-four hours, while the annual 
average of the forty years’ observations in the district 
named, was 31'10in. Mr. Hawskley and Dr. Mill joined 
in the discussion of Mr. Smyth’s paper. A third paper 
on the same subject, “ Rainfall,” by Dr. H. R. Mill, was 
next taken, the author analysing the data obtained on the 
subject at Seatbwaite in Cumberland. A recording rain- 
gauge had been installed at this place for the eighteen 
months ending in 1900, and during this short period some 
most interesting observations had been carried out. The 
average annual rainfall was 132in., and the number of 
rainy days was 216. This yielded an average rather over 
-60in. per day, an average much higher than any 
obtained in the more southern portions of the country. 
As regards duration of the rainfall, on more than one- 
half of the rainy days the rain fell continuously for over 
six hours. In closing his paper Dr. Mill urged the 
engineers present to give more time and attention to 
observations of this kind. Mr. Hopkinson was the chief 
contributor to the discussion, and commented upon the 
fact that the heavy rainfalls in this country are to be 
found in districts which geologically consist of hard rocks 
not easily disintegrated, while the parts of the country 
characterised by soft rocks are visited only by light rains. 
The eighth paper taken at the Tuesday morning session 
of Section G was by Mr. J. N. Shoolbred, M.I.C.E., and 
dealt with “The Tidal Régime of the River Mersey.” 
The following is the official abstract of Mr. Shoolbred’s 
paper:— 

Since the last meeting of the British Association at Southport, in 
1883, twenty years ago, many circumstances have occurred to 
change the tidal régime of the river Mersey. Of these the principal 
are : (1) the removal by dredging of the top of the bar—toa depth 
of 17ft.—which closes the seaward extremities to the river in the 
estuary ; (2) the rectification of the sides of the channe) within the 
river, due to the construction of the dock and other walls, on both 
sides of the river, but principally on the Bootle shore of the Lan- 
cashire side. 

In the upper portion of the tidal river the Manchester Ship Canal 
has also probably contributed somewhat to changes in the tidal 
régime, though to what extent is a matter of dispute. 

The two first-named causes have undoubtedly produced very 
considerable effects by the freer passage for the ingress and for the 
outlet of the tidal water, due to the partial removal of the imped- 
ing wall formed by the bar, and by the readier flow and ebb of the 
tidal stream, afforded by the smooth faces of the walls at the more 
recently constructed Northern Docks and elsewhere. 

The result of the dredging operations alone has been to provide 
throughout the entire distance, from the bar throughout the 
Queen’s Channel, and right up to the landing-stage, a central 
water-way, having a depth of 27ft. at low water of the lowest 
spring tides, while at high water of the same tides there is a depth 
of 58ft. Further details of the improved condition for the purposes 
of navigation are also added in the paper. 

But another object of the paper is to endeavour to provide data 
for the re-calculation of the data of the tidal régime, as amended by 
the above results, by what is known as the method of ‘‘ harmonic 
analysis, 

This method of ‘harmonic analysis” of the tides was first 
brought before the British Association in 1872 in a long report by 
Sir William Thomson—now Lord Kelvin—Professor J. C. Adams, 
Professor Rankine, and others. A further report, however, on the 
subject, and illustrative of the method as used in the reduction of 
the Indian tidal observations, was pr ted at the 1883 meeting in 
Soutbport by Pro’essor J. H. Darwin and Professor J. C. Adams. 

Since then, in 1885, Professor J, H. Darwin has communicated to 
the Royal Society the data resulting from the harmonic analysis of 
the tides at Liverpool. 

It is urged, however—and apparently on good authority—that 
the actual data now afforded by the tidal régime of the Mersey, 
resulting from the changes referred to at the commencement of 
the paper, are such as to render it advisable to again submit the 
Mersey tides to a further examination by ‘ harmonic analysis.” 

The writer would suggest that a committee might be formed, 
with the object of obtaining the y tidal data, and in a form 
suitable for harmonic analysis thereof. 

A visitor from the Geological Section was the only 
contributor to the discussion on Mr. Shoolbred’s paper; 
he poe out the bearing of Mr. Shoolbred’s diagram 
of the Channel of the Mersey, upon a theory of his own 
respecting the movements of river bars and the banks 
surrounding them. 

The ninth and final paper taken at this sitting of 
Section G was by Mr. R. Pearson, upon “ The History 
of the Discovery of Natural Gas in Sussex.” In this 
paper Mr. Pearson gave details of the discovery of 
natural gas at Heathfield some few years ago, and the 
progress of the attempts to develop the use of this gas 
for illuminating and other purposes. Special attention 
was given to the geological features of the district, and 
to the bearing of this upon the further search for natural 
gas in this locality. At Heathfield between seventy and 
eighty houses are now being lighted by the gas, and 
powers have been obtained from the London, Brighton, 
and South Coast Railway Company for the laying of gas 
mains along their permanent way in order to supply 
towns in the vicinity, with the Heathfield natural gas. 
The author sees a great future for this natural gas in 
Sussex as a source of heat and power in manufacturing 
industries, should his belief that the gas-bearing strata 
covers a wide area, prove to be correct. Glass-making 
and iron-smelting are two industries which the author 
considers would flourish in the district if a cheap fuel 
were available, and figures were given showing the great 
economy of this gas as a heating agent. 

Mr. G. H. Hyde was the chief contributor to the dis- 
cussion on Mr. Pearson’s paper, and stated that he had 
himself visited the district and had been struck by the 
uniform pressure obtained from bore-holes separated by 
large distances. This uniformity indicated that the gas- 
bearing strata covered a very wide area. Mr. Shoolbred 
and Mr. Dunell continued the discussion, and referred to 
the construction and use of large gas engines. 

On Wednesday, September 16th, the comparatively 
Jarge number of nine papers was placed on the agenda 
for reading and discussion at the last session of Section G. 
The first of these was by Mr. T. Aitken, and dealt 
- with the “ Effects of Traffic and Weather on Macadamised 
Roads.” The author referred to the ordinary methods of 

constructing and repairing macadamised roads, and to 











the usual plans for combating wear and tear and dust. 
The question is of great importance, owing to the in- 
creased use of the main country roads by motor cars. 
Improvement of such roads in the future can only occur 
by adoption of some other binding material than that at 
present used. The author considers that the use of tar 
oil for this purpose is a decided step in advance, and 
trials with this compound as a binding material are now 
being carried out. ; 

Mr. Hawksley opened the discussion, and Mr. Crookes, 
of Manchester, followed with some remarks upon the 
differences between the old and modern methods of con- 
structing macadamised roads. Captain Sankey em- 
phasised the advantages resulting from the prompt 
repair of inequalities in the road surface, in place of the 
usual plan of renewing the whole surface of the road at 
long intervals of time. 

Mr. R. P. Hirst, the Borough Engineer of Southport, 
continued the discussion, and gave useful details of the 
methods of road repairing in his own district. The plan 
of using a spray of tar oil, recommended by the author 
of the paper, he considered open to objection. As 
regards the use of salt water, the roads watered from 
this supply certainly kept moist, but a slightly increased 
disintegrating effect upon the tar macadam had been 
observed in Southport. No complaints from ladies or 
others had been received. 

The second paper was by Mr. C. H. Wingfield, and in 
it the author discussed the “ Permanent Set in Cast Iron 
due to Small Stresses, and its Bearing on the Design of 
Piston Rings and Springs.” The following is the official 
abstract of Mr. Wingfield’s paper : — 

Some of Messrs. Willans and Robinson’s steam packing rings, 
each consisting of an outer cast iron riog of uniform section, and 
of the same diameter as the bored cylinder in which it worked, 
and an inner cast iron spring ring of section varying as described 
in vol. ii. of Unwin’s ‘‘ Machine Design,” under the heading 
‘Theory of a Cast Iron Spring Ring,” were tested as to equality 
of their outward pressures per inch of circumference. Whereas by 
published formu! they should have agreed in this respect, it was 
found that they actually differed considerably. Some springs 
made specially for the purpose, and having different amounts of 
‘* follow,” * but alike in other respects, were then experimented 
with by being forced into circular ring gauges, and being removed 
and measured after periods varying from one minute to forty- 
eight hours. It was found that their diameters were reduced by 
this treatment, the greater part of the permanent set having taken 
place during the first fifteen minutes, and that its amount increased 
with the ‘‘follow” originally given to the springs. It was also 
found that a measurable amount of set was producible by merely 
squeezing the rings between the hands. 

After the rings had been compressed to a definite size for two 
days or more they acted as reliable springs so long as the initial 
amount of compression was not exceeded, 

Some slight inaccuracies in published formu’ applicable to rings 
formed of materials such as steel, not liable to permanent set from 
such light loads as piston rings are subject to, were briefly alluded 
to and a correct formula given ; but it was pointed out that that 
usually published was simpler and sufficiently accurate in use, 
though not applicable to cast iron. Some elaborate formule had 
been published by E. V. Clark on the ‘‘ Theory of Cast Iron 
Beams,” + and could perhaps be modified to suit the special case 
under consideration ; but they were not convenient, and the pro- 
portions found by direct experiment appeared preferable ; more- 
over the amount of set, and consequently the actual—as compared 
with the initial—follow, could only be found by trial. 

The amount of spring in a cast iron ring with loads not exceed- 
ing that which had produced permanent set was much greater 
than appeared to be generally realised. A spring ring about 5iin. 
diameter, 0-25in. thick radialiy, and witb its ends about 1jin apart 
—after deducting the permanent set—could be bent until they 
met, and when released they sprang back again to 1] ,in. apart. 


Professor Dalby, Captain Sankey, Mr. Price, and other 
speakers took part in the discussion on Mr. Wingfield’s 
paper, which was generally recognised ‘as one of some 
importauce, and bearing upon a property of cast iron not 
yet fully understood or utilised by engineers. 

Mr. E. G. Izod’s paper on “ Pendulum Apparatus for 
Testing Steel as regards Brittleness”” was then read, in the 
author’s absence, by Captain Sankey. The official abstract 
is reprinted below :— 


The ability of materials in general, and steel in particular, to 
withstand shock is a subject of great importance to all engineers, 
and this paper gives an outline of the systems generally in use for 
carrying out brittleness tests, with remarks on each, and, further, 
explains the use of the pendulum apparatus, as used by Meesrs. 
Willans and Robinson, with the reasons that led to its adoption. 

Tests by shock, or tests for brittleness, have from the earliest 
times been used by engineers, especially on the Continent ; and 
Swedenborg, in 1734, gives some interesting particulars of the rule- 
of-thumb tests carried out by purchasers of iron in those days, and 
in nearly every case an impact, or brittleness, test was used, which, 
though only empirical, was no doubt all that was required, and 
gave a deal of useful information. 

At the present time, probably owing to the state of perfection 
to which the testing machine has been brought, there is too much 
inclination to neglect other properties of material which the usual 
tests do not detect, but which are quite as important as the usual 
standard physical tests ; and that this is so is shown by M. Fre- 
mont’s paper, published by the Société d’Encouragement pour 
l'Industrie Nationale, September, 1901, in which he throws an 
extraordinary light on the brittleness question, and gives several 
instances where serious fractures in structural and other steel were 
not accounted for by any of the ordinary testing methods, but were 
readily explained when tested for brittleness by an impact machire. 

At Messrs, Willans and Robinson’s, Rugby, it has long been felt 
that a method of testing such as used by M. Fremont and others 
was wanted to detect the reason for certain fractures, which were 
inexplicable by the ordinary methods used; and an experimental 
pendulum impact machine was made, and the tests carried out with 
it gave promise of such good results that a standard machine was 
made, and is in use at the present time, giving results which gain 
in importance with every series of experiments carried out on it. 

Many types of impact machines are used, but the pendulum form 
of apparatus seems to give most satisfactory results. It can be 
calibrated to give direct readings for energy absorbed, and lends 
itself to very quick working, even by an inexperienced operator. 

The idea of the arrangement is as follows :—A weight is sus- 
— ndulum-wise on a stiff rod, which swings from a centre 

esigned to be as frictionless as possible. This weight, or tup, is 
then moved out of the vertical, and allowed to fall on to the free 
end of a test-piece, grip; by the other end in a vice, the speci- 
men being notched to locate the break, the ——_ of fall being 
always made sufficient to cause fracture with one blow. A suitable 
measuring arrangement is used to record the energy remaining in 
the weight after fracture of test-piece has occurred, and. this, 





* By “follow” is meant the difference of diameters of the spring when 
free and when forced into its working position. This difference enabled 
the combined ring and spring to follow up and compensate for wear. 

t Minutes of ‘‘ Proceedings ” Institution of Civil Engineers, vol, cxlix. 
page 318, 


subiracted from the calculated energy in the tup before fracture, 
gives the energy required to break the specimen. 

Measurements are taken of the test-piece, and results are trans- 
ferred to equivalent energy absorbed on specimen lin. eqrare. 
The paper is accompanied by drawings of the apparatus and 
tables of results obtained. 


Captain Sankey opened the discussion on Mr. Izod’s 
paper, and emphasised the fact that the brittleness of 
steel is not brought out by the ordinary mechanical tests 
for tensile strength or elasticity. A drop-forged mild steel 
was found to have the greatest resistance to fracture by 
shock, while specimens of steels of higher value as 
regards tensile strength and elongation, yielded much 
lower values with the new testing machine. Professor 
Ayrton followed, and raised questions as to the reliability 
of the values obtained by the machine, and the influence 
of the size of piece upon the results obtained. 

Professor Dalby and others also joined in the discussion, 
and it was pointed out that the heat treatment of the 
steel during casting and cooling, had much more influence 
upon the mechanical properties than the chemical com- 
position. 

The next paper, by Mr. H. E. Wimperis, on “ Gas 
Engine Explosions,’ was taken as read, and a paper, 
entitled “ Preliminary Experiments upon Air Friction,” 
by Mr. W. Odell, A.R.C.S., was then read in the author’s 
absence by Mr. Cramp. 

The following is an abstract of Mr. Odell’s paper, which 
was illustrated by diagrams of the results obtained in the 
experiments :— 


These experiments were begun with the object of finding a con- 
venient method of determining the power wasted by the windage 
of fiy-wheels and dynamo armatures. The experiments described 
at length were made with paper discs, which were mounted on the 
shaft of an electric motor. 

The excitation was kept constant, so that the torque was pro- 
portional to the current. Thus the extra current required to 
maintain a given speed after the disc had been fixed to the shaft 
gave the torque absorbed by the disc. 

There was found to be an angular speed for each disc, above 
which the torque was accurately proportional to about the 2-5th 
power of the speed. This critical speed appeared to vary inversely 
as the square of the diameter. Below it the law followed was of a 
lower degree ; but owing to the multiplication of errors of measure- 
ment no definite conclusion as to its exact nature was arrived at. 

As the three discs originally tried gave uncertain results as to 
the effects of size, a much larger one, nearly 4ft. in diameter, was 
also tried ; and as a result of all the experiments it was conclud 
that the torque varies as about the 5-5th power of the diameter. 

To give an idea of the amount of power thus absorbed, it may be 
stated that a disc of 47in. required ;, horse-power to keep up a 
constant speed of 500 revolutions per minute, and that if the 
above law holds a 9ft. disc would absorb 10 horse-power at the 
same speed. 


Professor Ayrton opened the discussion, and referred 
to the bearing of this investigation upon the present-day 
practice of engineers as regards boxing-in fly-wheels of 
high-speed engines. This practice probably does not 
lead to any reduction of air-friction losses. Captain 
Sankey also discussed the question of boxed-in fly- 
wheels, and thought that the bearing of peripheral speed 
on the power losses arising from this cause, had not been 
sufficiently recognised by Mr. Odell in his experiments. 

The next paper, by Mr, William Cramp, A.M.I.E.E., 
dealt with monophase induction repulsion motors, and 
is printed in abstract form below :— 

The repulsion motor has, in the single-phase system, the func- 
tions of the direct-series motor in the direct-current system of 
electrical distribution, possessing the advantage of a large start- 
ing torque. In construction the repulsion resembles the direct- 
current motor, with the field laminated ; the armature brushes 
are short-circuited, and the field only is connected to the supply 
mains, which constitutes a great advantage over the alternate- 
current series motor. Two classes of repulsion motors are ex- 
amined—(1) those with definite poles and (2) those without definite 
poles ; and each, again, may have either (a) open-circuited or (i) 
closed-circuited motors. Theoretically, the repulsion motor is 
always a special case of the alternate-current transformer. The 
action is shown by a model, which takes into separate account the 
phase in time and the position in space of the current or of the 
field produced thereby. Class 1 have usually smaller starting 
torque, a lower maximum speed, and a more sparkless commuta- 
tion than Class2. The locus of the extremity of the primary- 
current vector plotted for current and power factor is approxi- 
mately a narrow semi-ellipse ; the higher the ratio pole-are : pole- 
pitch, the more nearly does the curve approach a semicircle, pro- 
vided that the brushes be moved as the load alters. 

Open-circuit motors have their current formula and calculations 
complicated by the presence of an exponential term, which also 
renders commutation more difficult, and tends to reduce the 
torque of the motor and to shift the rotor current in phase a 
little. 

The author has tried practically three different motors, each 
of which was repeatedly varied in its details. He finds that in 
every case, by suitable subdivision of the armature coils, the 
motor may be rendered sparkless. The starting torque may be 
made very large indeed, one rotor starting under full load, with 
at most only one and a-half times full-load current. : ; 

Other practical points are (1) the advantage of working with 
high air-gap density; (2) the need for extreme rigidity of the 
bearings to avoid contact between rotor and stator ; (3) the capa- 
bility of the machine to run well above synchronism. 

Professor Ayrton opened the discussion by referring to 
the special advantages offered by the type of motor 
described by the author for long-distance tramway or 
railway work, while Captain Sankey emphasised the 
great importance of Mr. Cramp’s paper and the inven- 
tion described in it. Mr. Hawksley closed the discussion 
by giving some details of the electrification of the 
Lancashire and Yorkshire Railway Company’s line between 
Liverpool and Southport, and the proposed use of three- 
phase current for this scheme, with transformer stations 
at three localities on the line. 

Mr. J. W. Thomas, F.I.C., then read his paper on the 
“Ventilation of Tube Railways,” which was illustrated 
by diagrams, and by a large model of the system as applied 
to a double-tube railway. 

The following is the official abstract of Mr. Thomas’ 
paper :— 

The physical conditions essential to good ventilation in tube 
railways are chiefly dealt with in the paper, and it is calculated 
that the forces brought into play by the moving trains and the 
natural heat of the tubes will be ample if properly directed. In 
tube railways, if B is the centre of three stations, the down train 
moving from A to B will draw air from the A station into the tube 





and expel it in the B station, and the up train moving from C to B 
will draw air from the C station into the tube and expel it in the 
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B station. Three stations are thus directly involved, and a triple- 
station arrangement will best fulfil the physical conditions. 

Owing to the elasticity of air the outlets for expelling the 
vitiated atmosphere must not be situated far from the points of 
greatest compression, and should begin in the centre of each 
station under ground and end in the open air above the station at 
the surface. - 

For the same reason the intakes for fresh air should be close to 
the points where the sudden expansion of the air begins. These 
points are at the ends of the tubes which the moving trains 
enter, 

Doors can be fixed at the ends of the two tubes which the trains 
enter in each station, and closed behind the last trains at night, so 
that the fresh air brought into the end of the tube immediately 
beyond the doors will drive out the foul air into the next station 
by natural ventilating pressure. 

The providing’ of fresh-air inlets mside the ends of the tubes 
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adjourned to Cambridge in August, 1904, when the Right 
Hon. Arthur J. Balfour, the Prime Minister, will assume 
the presidency and deliver the presidential address. 








AMERICAN SIDE-DOOR RAILWAY 
COACHES, 
(From our American Correspondent.) 

In view of the heavy suburban traffic of the railways 
entering London, and in view also of the steps taken by 
some of those railways to increase the capacity and con- 
venience of their suburban carriages, particular interest 
attaches to a new type of carriage now being introduced in 
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directly opposite a transverse set of eight seats, with aisles 
between the ends of the seats and the sides of the carriage, 
In an end-door carriage, 60ft. long, sixty passengers may go 
out in single file at the rate of one per second from each door 
requiring thirty seconds to empty the car. Ina carriage with 
twelve side doors passengers may leave at the rate of one per 
second for each pres requiring but five seconds to empty 
the car. 

The underframe consists of four Yin. rolled steel joists 
64ft. long, with a width of 10}ft. over the outer beams, 
Their ends are attached to Yin. steel transverse channels, 
with angle iron connections and gusset plates. Four truss 
rods stiffen the frame, but instead of having the usual swive} 
attachment at the middle for adjusting them, the vertical] 
struts under the frame, against which the rods bear, are made 
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DETAILS OF SIDE DOOR COACH 


which the trains enter, with an outlet shaft in the centre of each | 

station, will enable the moving trains to draw in and expel enough 

air to keep the atmosphere in good condition, even in hot summer 

weather. In addition to this, however, there are two auxiliary 

aids to ventilation which enable the station-masters to make 

— that the state of the atmosphere in the tubes is satis: 
2etory. 

(1) Having inlets and outlets as above, the timing of the depar- 
ture of the up and down trains as they move towards the same 
sta'ion will enable enormous volumes of air to be driven to the 
surface, and a corresponding volume will be drawn in. 

(2) By closing the doors after some of the trains as they leave the 
stations fresh air must be drawn into the tubes, 


The discussion on Mr. Thomas’ paper was confined to 
Mr. Hawksley and Mr. G. Morrison, who both doubted 
the efficacy of the author’s proposals, and suggested 
alternative plans of ventilations. 

The paper by Messrs. L. Bairstow and A. D. Alexander 
on “ Experiments in Gas Explosion,” in the absence of 
the authors, was taken as read, and the final paper on 
the agenda, by Mr. G. Morrow, M.Sc., dealing with “ A 
New Form of Mirror Extensometer,” was then read by 
the author. The following is an abstract of this paper :— 

Mirror extensometers have not been much used in this country. 
They are not self-contained, and to obtain the mean extension of a 
specimen two sets of readings are necessary. There may be errors 
due to slight alterations in the positions of the specimen, the 
telescope, or the scale. Inthe instrument described an attempt 
has been made to avoid these defects and to obtain the mean 
extension by a single observation. 

Its special feature is the use of two mirrors placed side by side, 
one of which is attached rigidly to the instrument, and the other 
arranged to tilt about a horizontal line when the specimen extends. 
The tilting mirror is carried on a piece of hardened steel of 
diamond-shaped section. One edge of this base is pressed against 
a piece attached to the upper pair of set screws, and the opposite 
edge similarly against a piece from the lower screws, The four 
set screws serve to attach the instrument to the specimen, and are 
situated at opposite ends of two parallel diameters of the test 

_ piece. Any change in the mean vertical distance between them is 
thus a measure of the alteration in length of the centre line of the 
specimen, and is accompanied by a slight tilting of the mirror. A 
telescope is so placed that the two images of a scale are seen close 
together, and to measure extensions a convenient mark on the 
fixed image is taken as an index, and the reading coinciding with 
it on the other image is noted each time the load is altered. The 
instrument has proved very satisfactory with a magnification of 
1600, when the extensions can be measured to the nearest 

19500IN- 

Professor Dalby, Mr. Mark Barr, and Mr. Cramp briefly 
criticised points in the author's instrument, and the 
sessions of Section G at the Southport meeting then 
terminated with the customary votes of thanks. 

At the final general meeting of the Association, held at 
2.30 p.m. on Wednesday, the 16th inst., in the Cambridge 
Hall, it was announced that the total number of mem- 
bers and associates attending the meeting had been 1754. 

The usual votes of thanks to the local committee and 
to the various public and private bodies who had 
extended hospitality to members of the Association were 
unanimously passed, and special emphasis was given by 
Sur Norman Lockyer and by the other speakers to the 
beauty and cleanliness of Southport, and to the excel- 

_ lence of all the arrangements for the work and entertain- 
ment of the ‘Association. The meeting was then 





Half Section through Door. 


the suburban service of the Illinois Central Railroad at 
Chicago, U.S.A. In brief, it is a side-door car, with sliding 
doors, and an inside aisle along each side. It has a steel 
underframe and floor, with steel upper framing for the sides 
and roof. It is believed that the new cars will have an 
important influence upon the safe, rapid and efficient 
handling of a dense passenger traffic. 

The Illinois Central Railroad has probably the largest 
suburban traffic of any railway in America, and has developed 
a very complete system of suburban service. During the 
Chicago ‘‘World’s Fair’’ of 1893 its suburban service 
transported 19,000,000 passengers with safety and despatch, 
and most of these were carried in side-door cars, with sliding 
doors operated by the guards. The new side-door cars are 
quite unlike those of English railways. The swinging docrs 
are discarded, avoiding the danger to passengers in the train 
and on the platforms, in the case of doors coming open when 
the train is in motion. Instead, sliding doors are used, 
operated from the ends of the car by means of hand levers 
or pneumatic cylinders, 

The abolition of the separate compartments, and the 
opening of side aisles, are the next most noticeable features. 
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FOR ILLINOIS CENTRAL RAILROAD 


adjustable in length by means of screw heads. Upon the 
underframe is a floor of steel plates jin. thick and 5ft. 
long, each plate extending the full width of the underframe 
—10ft. 6in. The carriage is mounted on a pair of four- 
wheeled bogies, with 33in. steel wheels, and steel axles 
having journals 5in. by 9in. They are equipped with steel 
platforms, automatic couplings, Westinghouse brake, and the 
Sessions friction draw gear. 

The upper frame is constructed of 3in. steel channels, 
with solid forged ends, the tops being riveted to a longitudinal 
plate Foe thick, and 4}in. deep, while the lower ends are 
riveted to the steel joists of the underframe. These channels 
are spaced to form the door and window posts, and are in 
pairs 2in. apart, so as to form hollow walls, within which 
slide the doors. At the doorways the posts are, of course, 
connected only at top and bottom. In the alternate panels, 
however, a horizontal angle iron is fitted above and below the 
window opening, with diagonal bracing in the panel beneath 
the window. At the ends the posts | panels are reinforced 
by bracing and gusset plate connections, giving great strength 
to resist shocks due to collisions. The roof ribs are steel 
bars, gin. by 2in., placed directly over each pair of side posts. 
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ARRANGEMENT OF SLIDING DOOR 


With this arrangement passengers may enter at any part of | 
the train, and if vacant seats are not found immediately at 
the entrance they can pass along the aisles, or into the other 
carriages. The train, meanwhile, is on its way, no time being 
lost in waiting for passengers to find seats, 

With the steadily increasing density of suburban passenger 
traffic, and especially of metropolitan traffic, the limitations 
of end-door cars have become very apparent, as demonstrated 
by delays of trains at stations in taking up and discharging 
passengers during the ‘‘rush hours” of the morning and 
evening. The remedy lies in distributing the passengers 
evenly over the length of the station platform, and enabling 
them to enter the train at any place, and afterwards look for 
seats. This is accomplished by the new carriages, which have 
twelve doors in each side, 5ft. between centre. Each door is | 


The end platforms are enclosed, or vestibuled, and have the 
usual steel diaphragm and flexible connections to form com- 
munication between the carriages. The exterior finish is of 
vertical strips of poplar, 24in. wide, painted a very dark 
brown, with a small amount of gilt lettering. The interior 
finish is very handsome, being of oil-finished mahogany in 
large panels, with very little carving or moulding, while the 
panelling is outlined in inlaid work, all set flush. The roof 
is of poplar, lined with canvas, and painted a light green. 
The floor is of transverse strips of maple, bolted to the 
steel underframe, and a jin. sheet of asbestos felt is placed 
— the wooden floor and the steel plating over the under- 
rame,. 

The seats are of bevel form, placed transversely; each 
section seats eight passengers—four each side—back to back. 
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ILLINOIS CENTRAL RAILROAD—SUBURBAN COACH 














They are of mahozany throughout, with no upholstering ; 
the backs are 42in. high, and arms separate the seats. The 
seat bottoms are of solid mahogany, moulded to shape, 
mounted on trunnion bearings at the front and on springs 
in the rear. There are thirteen of these seat benches, but the 
end benches have only two seats facing the end of the carriage, 
so as to give easy passage to the end doors. There is thus 
seating capacity for 100 passengers. The benches are 6ft. 5in. 
long, transversely of the carriage, and are 2ft. 9in. wide. As 
they are 5ft. apart between centres, this gives 2ft. 3in. passage 
between the seats. 

Opposite each end of each transverse passage between the 
seats is a side door, twenty-four doors in all. These are hung 
on overhead rails by ball-bearing rollers, and are operated 
simultaneously by mechanism, as already described. Each 
door has a vertically sliding sash, 2lin. by 30in., with spring 
roller blind, and windows are placed between the doors. To 
make wind and waterproof joints, the front edge of each door 
is bevelled to fii a groove of similar form in the doorpost. 





INTERIOR OF AMERICAN SUBURBAN COACH 


The rear edges of the doors are faced with felt, which ensures 
tightness and prevents rattling. 

The carriages are lighted by the Pintsch gas system, with 
a three-burner lamp set over the back of each seat bench. In 
winter they will be heated by steam from the locomotive, 
using the Safety Car Heating and Lighting Company’s 
system. 
_ The weight is 42 tons, which is some three to five tons 
lighter than- cars of the same size and capacity, but of 
the ordinary wooden frame construction. The use of 
the fireproof floor is in view of the probable adoption of 


electricity for operating the suburban trains within a few | steer remarkably well. 


years, The carriages are 72ft. long over couplings, 10ft. Sin. 


Wide outside, and 9ft. 6gin. inside. The height above the | trated by three views, is erected. It contains the following 





rails is 4ft. 2in. to the floor, 11ft. 6in. to the eaves, and | 
14ft. 34in. to the top of the roof. The doors are 6ft. 7in. high | 
by 2ft. 2in. wide. The bogies are 48ft. apart between centres, | 
and have an 8ft. wheel base, giving a total wheel base of | 
56ft. 

These carriages were built by the Illinois Central Railroad | 
Company, at its own shops, to the design of Mr. A. W. | 
Sullivan, assistant second vice-president; and Mr. Wm. | 
Renshaw, locomotive superintendent. a | 








A FLOATING WORKSHOP. 





Four photographs of a remarkable vessel are reproduced in 
our issue to-day as a supplement. They illustrate a floating 
workshop which has been just completed by Swan, Hunter 
and Wigham Richardson, Limited, for Durban Harbour. 








} 
| 
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The general appearance of the vessel is shown by one of the 
engravings. She is 129ft. 3in. long and 40ft. wide inside the 
rubbing fenders. Her moulded depth is Sit. 4in. She is 
self-propelling, and on her trial trip made a mean speed of 
7°12 knots, a speed, by the way, considerably in excess of 
that guaranteed. The engines were made by Messrs. Baird 
Brothers, of North Shields. She has two screws, each of 
which is driven by a compound surface-condensing engine 
with cylinders 12in. and 26in., by 15in. stroke. A marine 
type boiler supplies steam at 1301b. pressure. In spite of 
her bluff shape the vessel is very handy, and was found to 


On the deck the workshop, the interior of which is ilJus- 





| the 
| fixed smith fires and a portable fire, and a slab for levelling. 





machine tools and appliances :—A screw-cutting gap lathe, 
by Messrs. Dean, Smith, and Grace, 10in. centres and 15ft. 
bed, admitting 9ft. 6in. between centres, and 3ft. 4in. by 12in. 
in the gap; a shaping machine by Loudon Brothers, having 


| @ maximum stroke of 18in. and a table 6ft. long ; a double- 


geared drilling and tapping machine made by Smith and 
Coventry; and a 5ft. radial drilling machine by Loudon 
Brothers. A 3 cwt. steam hammer on a special foundation 
has been supplied by B. and S. Massey, and a punching and 
shearing machine by Jas. Bennie and Sons. This machine 
will punch lin. holes in lin. ‘steel plate, and shear plates of 
same thickness, angles, &c. There are also two 


A 3in. pipe-screwing machine is also found in this compen- 
dious workshop. The tools are driven electrically by motors 
constructed by J. H. Holmes and Co.; a reserve of 10 horse- 
power has been provided for additional tools that may be 
added from time to time. The vessel is lighted electrically 
from the same generating plant, which consists of a six-pole 
dynamo, giving 300 ampéres « 110 volts at a speed of 320 
revolutions, driven by a R-~y compound engine with 
cylinders 84 and 144 by Qin. stroxe. There are six motors, 
one to each machine, only the blast fan and grindstone 
being belt driven. 

At the forward end a 40-ton cantilever crane with a span of 
40ft. is erected. It was made by Jos. Booth and Bros., 


| of Rodley ; besides its special use in repair work, it should 


prove invaluable for many jobs in the harbour, or even 
outside. Behind the crane is a hatch leading into the hold 
of the vessel which affords ample space for storage ; another 
hatch gives access to the workshop. The shop is well lighted 
by swing windows, and there is a large opening covered by an 
awning in the roof. 

As under certain conditions it may be found advisable to 
keep a staff of men on board, provision is made for the 
accommodation of six Europeans and ten natives ; there are 
six sleeping bunks on each side of the vessel, and the necessary 
galleys, stores, &c. 

Thirty-eight tons of coal can be carried in bunkers on 
either side of the boiler, and the fresh-water tanks hold from 
18 to 20 tons. 

This interesting vessel has been constructed to meet the 
requirements of Durban Harbour, principally in connection 
with repairs to steamers and other ships, and being self-pro- 
pelling is able to attend directly on any such vessel with 
rapidity and without delay. A few days ago she was lifted 
and secured to the deck of the new floating dock for Durban, 
made also by the same firm, and is now on her way to her 
destination. 








BoLTOoN WaTER SuppLy.—The Corporation of Bolton have 
decided to apply to the Local Government Board for power to 
borrow £110,000, to be applied to the purchase of the Belmont 
estate, which lies about four miles to the north-west of the town, 
to be used as a gathering ground for the water supply. Although 
not wanted for immediate purposes, the population of the town is 
increasing so rapidly that the Corporation consider it good policy 
to obtain a gathering ground situated so near the town while they 
have the opportunity of doing so. Belmont consists of a village 
and moorland, comprising 3200 acres, the surface of which is 
from 900ft. to 1000ft. above mean sea level. When the original 
waterworks company was established in 1824 the population of the 
authorised area of supply was about 32,000, whereas at the present 
time it is 284,000, and is increasing at the rate of 14 to 2 per 
cent. per annum. The quantity of water supplied during last 
year amounted to 5,813,000 gallons a day, of which 371,800 gallons 
are supplied to three adjacent local authorities. The consumption 
averages 13-60 gallons per head for domestic use and 7-33 gallons 
for trade purposes, making a total of 20-93 gallons per head per 
day. The source of supply is the rainfall gathered from three 
drainageareas, viz., the Belmontgathering ground, covering 600 acres, 
with rainfall of 56-40in. ; the Heaton ground, covering an area of 
523 acres, with rainfall of 41-90in. ; and the Entwistle ground, 
with an area of 2137 acres, and lying six miles to the north of the 
town, and having an average rainfall of 52-60in. The water from 
these areas is collected in five reservoirs. Compensation water, 
amounting to 9,720,000 gallons, has to be sent down during six 
days of the week for manufactories situated below the gathering 
grounds, The total capital outlay on these works, which are now 
the property of the Corporation, has been £854,711. These parti- 
culars relating to the works are taken from a paper recently read 
by Mr. R. H. Swindlehurst, M. Inst, C.E., the Corporation water- 
works engineer, 
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THE MOTOR CAR TRIALS. 


No severer test of the trustworthiness of the motor car 
has hitherto taken place in this or probably any other 
country than that organised by the Automobile Club, 
which commenced on the 16th inst., and will not be con- 
cluded until to-morrow—Saturday. During this period 
the vehicles are required to travel a distance of over 1000 
miles on the common roads, and are never free from the 
observation of the Club’s officials at any time. The tests 
commenced, in the Crystal Palace grounds, with hill- 
climbing, dust-raising, and brake trials, and on Friday the 
competitors were despatched on the first day’s run to 
Margate and back to the Palace, a distance of 150} miles. 
On Saturday the tour covered 121 miles, to Eastbourne 
and back, and on the way the hill-climbing powers of the 
cars were tested up the well-known Westerham, or Bet- 
som’s, Hill. On Monday, 21st, a trip of 118} miles was 
undertaken to Worthing and back; on Tuesday, 137} 
miles to Folkestone and back were covered; on Wednes- 
day Southsea was the destination, the distance there and 
back, vid Hindhead, Liphook, and Petersfield, being 144} 
miles ; yesterday—Thursday—the itinerary comprised a 
run of 121} miles to Bexhill-on-Sea and back, and speed 
tests at Bexhill ; to-day the vehicles are expected to travel, 
vid Guildford, Farnham, and Alton, to Winchester and 
back to the Crystal Palace, a distance of — miles ; 
and to-morrow those of the competitors which stil! remain 
in the trials will journey to Brighton and back, making a 
tour of 91} miles. The total distance will therefore be 
1019 miles, and the roads include some of the most trying 
hills in the home counties. 

[n the trials held last year some dissatisfaction existed 
with regard to the appointment of the judges, some of 
whom were interested in the motor car manufacturing 
trade ; but in the present series of tests this cause for 
dissatisfaction has been removed, a condition of appoint- 
ment being that a judge shall not be so connected. The 
judges are :—Messrs. W. Worby Beaumont, M. Inst. C.E.; 
Dugald Clerk, M. Inst. C.E.; E. H. Cozens-Hardy ; R. E. 
Phillips, A.M. Inst. C.E.; J. Lyons Sampson, M. Inst. 
Mech. E.; James Swinburne, M.I.E.E.; Colonel R. E. 
Crompton; Lieut.-Colonel H. C. L. Holden; Major F. 
Lindsay-Lloyd, and Captain C. H.H. Nugent. The entries 
are divided into two sections, one being for the complete 
vehicle, and the other for parts. The first section com- 
prises eight classes, according to the selling price of the 
cars. The awards will be made by adding together the 
narks gained by each car during the trial, and gold and 
silver medals will be given as first and second prizes in 
—_ class. The maximum number of marks are as 
ollows :— 


fe) Tey neces as “oem 

(4) Cleaning, replenishing, Xc. ... 

(c) Hill-climbing ... ... ... ... 

(d} Condition after trial 

(ce) Brakes an” abe 

f) pieeing ... <.. 

(g) Absence of noise ... 

(h) oe », Vibration ae 

i ae », Vapour or smoke 

(k =a », dust raising 

(/) Speed on track... ... ... 

(m) Re-starting on hill... 

(x) Finish and appearance... ... ... ... 
(0) General cleanliness of motor and gear 
(p) Fuel consumption . Sc a 
(7) Accuracy of horse-power 

(r) Cheapness... eee! ees 
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Total possible marks .. 10,375 


In working out the marks earned by the different 
vehicles, those gained by the car which shows the highest 
number under each formula will be raised or lowered by 
some constant to be determined later, so as to make the 
marks of that car coincide with the total number of 
marks allotted under the rules to each heading, and the 
marks gained by the other cars will be varied accordingly. 
The rules governing the contest are too numerous to 
repeat here im toto. They appear to have been framed in 
a manner which certainly leaves no ground for complaint 
on the score of leniency, and the vehicles which run 
through the whole of the tests without losing an undue 
percentage of marks may be considered likely to satisfy 
the most critical user. 

The contest has resolved itself into a purely professional 
affair, over eighty manufacturers being represented, and 
out of 140 cars which were entered, it is gratifying to 
note that over one half are made in these islands. An 
analysis of the entries discloses the fact that not a single 
electric vehicle has come forward for competition, while, 
of steam cars there were only nine entries. All the other 
vehicles are propelied by internal combustion engines, 
the fuel used in all cases save one being petroleum 
spirit. The single exception is a car entered by the 
Roots Oil Motor Car Company, Limited, in which paraffin 
oil is used. The figures represent fairly accurately the 
position of the motor car industry at the present time, 
and no serious rival to the petrol engine is yet to be 
seen. It is a matter for regret that the advocates of the 
petrol-electric car on the one hand and alcohol on the 
other have not come forward with carriages, as the 
present trials would have been admirably suited to test 
the advantages of both systems. Respecting the petrol 
cars it may be said that, although most of these have 
been improved in some details with a view to obtaining 
more silent and economical results, there is not a great 
deal which calls for notice. All the continental manu- 
facturers retain the vertical engine, but many of the 
British and American builders prefer the horizontal 
engine. Between the chain drive from the differential on 
to the rear wheels, and the propeller shaft driving a live 
rear axle, there is not much difference in the number of 
advocates. 

_ Before commencing the runs proper all the cars were 
inspected in the Palace grounds by the judges, and tests 
with regard to brake power, noise, vibration, and dust- 
raising propensities carried out. All these, with the 





exception of the dust tests, resulted satisfactorily, we 
understand. With regard to dust raising it was a case of 
‘six to one and half a-dozen to the other.” The compet- 
ing vehicles had to pass over a stretch of about 50 yards 
of track at fairly high speed, the track having previously 
been liberally sprinkled with flour. For another test 
they were also required to keep their cars stationary with 
the engines running at top speed, to see if the escaping 
gases from the silencer disturbed the flour, but in this 
respect it was found that no dust was caused. When 
moving, however, there does not seem to have been much 
difference between the different makes, and the results 
may safely be recorded as disappointing. It is chiefly 
a matter of road surfaces and tires. The pneumatic 
tires of huge section conduce to luxurious travelling, 
but are undoubtedly guilty of liberating huge clouds 
of dust from surfaces where its presence was not 
suspected. If the pneumatic tire has to remain, we 
see no immediate remedy for the horrible dust nuisance 
except in the construction and treatment of road surfaces. 
Oil treatment has been tried and found wanting. In dry 
weather it is effective in keeping down the dust, but in 
wet weather the surface becomes churned up into a 
slimy mud, which is even less desirable than dust. A 
new liquid called ‘‘ Westrumite” has been used with 
advantage in some districts for sprinkling the roads 
during the runs, but its effects are only temporary. 

The “durability” trials- proper may be said to have 
commenced on Friday last, when 104 cars essayed the 
journey to Margate and back—over 150 miles. Nearly 
all the vehicles succeeded in accomplishing the run ; many 
without a stop of any sort, save the compulsory pauses 
at Maidstone going and returning, and at Margate. The 
non-stop runs were made by 5 horse-power Baby Peu- 
geot, 6} horse-power Cadillac, 6 horse-power Swift, 10 
horse-power Georges Richard, 10 horse-power Rex, 
9 horse-power Mohawk Manon, 8 horse-power M.M.C., 
10 horse-power Gladiator, 9 horse-power James and 
Browne, 10 horse-power Argyll, 12 and 10 horse-power 
Wolseleys, 12 horse-power Krupkar, 12 horse-power 
Georges Richard, 13 horse-power Rex, 10 horse-power 
Peugeot, 16 horse-power Argyll, 15 horse-power Belsize, 
12 horse-power Dennis, 12 horse-power Clement, 12 horse- 
power De Dion, 12 horse-power New Orleans, 12 horse- 
power Chelmsford, 15 horse-power New Orleans, 24 horse- 
power Wolseley, 20 horse-power Winton, 10 horse-power 
White steam car, 24 horse-power Darracq, 12 horse- 
power Peugeot, 20 horse-power Germain, 25 horse-power 
Maudslay, 16 horse-power De Dietrich, 20 horse-power 
M.M.C., 16 horse-power Fiat, and the two 22 brake 
horse-power Daimlers. 

On Saturday ninety-three cars presented themselves in 
a dust-laden condition for the 121 miles trip to East- 
bourne and back. The weather was again fine, and 
although there had been a little rain in certain districts 
during the night, it was not sufficient to keep down the 
dust, which was very thick generally. It should be 
pointed out that, owing to the severity of the rules govern- 
ing the competition, little or no time is allowed for clean- 
ing. Rule 42 states that “there will be awarded 187} 
marks each day, from which will be deducted one mark 
for every minute during which the car is being adjusted, 
cleaned, lubricated, or replenished at the Crystal Palace, 
or at the compulsory stopping-places. A vehicle will not 
be allowed to re-fill tanks or to oil up when under way. 
At the end of the day’s run the vehicles shall be imme- 
diately driven into the nenen: a from which the 
public, owners, drivers, mechanics, and every one except 
the Club officials will be rigidly excluded. The Observer 
will be the last person to leave the car, and will see that 
the driver only turns off the fuel, lubricant, current, and 
water, and does not interfere in any other way with the 
car without losing marks; the time occupied in such 
other things not to exceed twenty minutes. In the 
morning, when the Observer has taken charge of the car, 
which shall not be before 6.30 a.m., the driver and 
mechanic will be admitted to the storage building, and 
the word will be given to start. If a part be replaced, 
the driver must so inform the secretary in writing within 
forty-eight hours, under pain of disqualification. The car 
may then be washed and replenished, and adjustments 
and repairs may be made, but one mark will be deducted 
in respect of every minute during which the car is at 
rest for the purpose of such washing, replenishing, or 
repairs after the signal to start’ has been given. One 
minute will be allowed for actually starting the engine.” 

A representative of Tue ENGINEER was accommodated 
with a seat on an 18 horse-power James and Browne car. 
This is apetrol car having afour-cylinder horizontal engine, 
and weighing 18 cwt. unladen. As we hope to give full 
particulars of it in a later issue, we need only say here 
that the cylinders are 4in. diameter by 6in. stroke. The 
four cylinders drive three cranks, the outer cranks being 
in line, and disposed 180 deg. apart from the inner cranks. 
The cylinders are arranged so that the inner two work 
together, and the fiy-wheel is arranged centrally between 
them. This form of engine gives an excellent balance. 
The drive is taken through a well designed change-speed 
gear and differential by chains to the rear wheels. The 
car has been running exceedingly well through the tcials, 
and on Saturday completed the run without a hitch, save 
a momentary stop on Betsom’s Hill, while changing 
speeds, an unlucky event, in view of the fact tha‘ it had 
taken every other hill in the day’s itinerary in well-nigh 
irresistible manner. The day’s proceedings were not 
marred with any serious accidents, and the only police 
trap which was encountered was frustrated by wireless 
telegraphic messages transmitted by dumb show along 
the line of vehicles. There was, indeed, no reasonable 
cause for police interference, owing to the strictness with 
which the controls were managed, the official observer 
on each vehicle having instructions not to reach certain 
points on the road before stated times. 

With regard to the hill-climbing test, the element: of 
luck has to be taken largely into consideration. Owing 
to the congested state of the road, due to the crowds of 
sightseers, motorists,and cyclists, and owing to the short 





—<$_———= 
periods allowed between the passage of the i 
vehicles, the trials with some corn sighs be considered 
partaking more of the nature of brake tests than hill: 
climbing, and the chances of many were eclipsed from 
faults which were not their own. On the other hand man 
than one petrol car found it necessary to turn round van 
run up backwards on the reverse speed gear. The 
reason for this proceeding is that the store of petrol 
already greatly depleted by a long and trying day's work, 
was insufficient to gravitate to the carburetters, hence . 
failure in the gas supply to the cylinders. The length of 
the hill over which the tests were made is 3228/, th 
total rise is 317°5ft., the average gradient is 1 in 10 16, 
and the stiffest portion 1 in 8. aken as a whole, the 
day’s work must be pronounced highly satisfactory 
Twenty-two cars made “non-stop” runs, and the next 
fifty cars were only a few minutes behind. Four cays 
only retired from the competition. The James and 
Browne 18 horse-power car, on which our representative 
travelled, 5s sg the return trip from Eastbourne to 
the Crystal Palace, including Betsom’s Hill, in three hours 
and twenty-five minutes, net running time. 

Most of the delays that were met with were due to pune. 
tured tires. Amongst the “non-stop ” runs were those of 
the 9 horse-power Beaufort tonneau, 9 horse-power Dar. 
racq, 12 horse-power Albion, 9 horse-power James and 
Browne, 10 horse-power Argyl],.12 horse-power Wolseley 
10 horse-power Horbick, 7} horse-power Wolseley,10 horse. 
power Spyker, 10 horse-power White steam car, 14 horse. 
— Brush, 12 horse-power De Dion, 12 horse-power 

ew Orleans, 10 horse-power Renault, 15 horse-power 
New Orleans, 24 horse-power Wolseley, 10 horse power 
Gardner-Serpollet, 20 horse-power Beaufort tonneau, 16 
horse-power De Dietrich, 16  horse-power Rochet- 
Schneider, 20 horse-power M.M.C., and both 29 
brake horse-power Daimlers. Although this list does 
not include the names of any of the small cars 
entered in Class A, and declared at a selling price 
of £200 or less, it should, in justice, be stated 
that several of the competitors in this category 
have made excellent performances—better, indeed, than 
can reasonably be expected in so trying a competition, 
The 5 horse-power Baby Peugeot and the 5 horse-power 
Humberette, the latter of which has been described quite 
recently in the pases of THe ENGINEER, have both 
acquitted themselves admirably. Though not in the 
same class, the 6 horse-power Swift has also shown that 
a princely price need not be paid for a small touring car, 

A summary of the official results of the first four days’ 
runs shows that out of 104 cars which started on the 
first day for Margate and back, 35 completed the run 
“non-stop,” 26 did practically as well, 28 had delays 
involving a loss of more than five marks, 1 suffered a 
serious a. 8 retired, 2 were put hors de combat, 
and the results of 4 are in abeyance ; on the second day's 
run to Eastbourne and back 19 made “ non-stop ” marks, 
22 did practically as well, 33 had delays involving a loss 
of more than five marks, 2 suffered serious delays, 9 
retired, and the results of 9 are in abeyance ; on the third 
day’s run, to Worthing and back, 84 cars started and 
35 completed the run “non-stop,” 24 did practically as 
well, 24 had delays involving a loss of more than five 
marks, and there was 1 retirement; out of the 85 cars 
which set out on the fourth day’s run, to Folkestone and 
back, 41 made “ non-stop” records, 16 lost five marks or 
less, 25 lost more than five marks, 2 withdrew, and the 
result of 1 is not computed. The complete results of the 
Southsea run on Wednesday were not available at a late 
hour on that day owing to delays caused on the road by 
inspection by the judges, numerous police traps, and the 
prevalence of fog on the return journey. 

The following figures give the speeds in miles per hour 
of the twenty fastest cars on the Westerham Hill climb 
in order of merit :— 

Car No, H.P. 


137 


Speed. 
m.p.h. 
14-95 
14-85 
13-91 
13-50 


Make. 


Daimler 
bese aay A Bats ees 
Motor Manufacturing.. 
aS 
New Orleans _... 
De Dion-Bouton... 
Rochet-Schneider 
Renault a 
a: ee ee 
Gardner-Serpollet 
New Orleans... 


Germain... ... 
Georges Richard 
De Dietrich... ... 
ie 
Wolseley 
ie Star... 
Pup | ene : 
The results of Bury Hill climb, giving the first twenty 
cars similarly tabulated, are as follows :— 


Make. 


... Rochet-Schneider 

. Gardner-Serpollet 
MarGm i. 5... 
Wolseley... 

. De Dietrich ... 

ie) | ee 
Georges Richard... ... 
Motor Manufacturing. 


Car No. 


130... 
| ae 
| ee 
102 
140 
MOP) xsi 
106... 
133 
134 


oe 
. Gladiator 
... New Orleans 
. Dennis... 
New Orleans 
De Dion-Bouton ... 
Humber 5 


ong 


Thornycroft... ... ... 11-64 


Ee sae 
Bury Hill has a rise of 338ft. in 3960ft., average gradient 
1 in 11-74, and the worst gradient is 1 in 10°8. 
We hope to have something further to say with regard 
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‘alg in THE ENGINEER next week. In the mean- 
i “A per remains for us to congratulate the Automo- 
bile ‘Club on the success which has attended its fifth 
series of trials, and to compliment the officials who have 
worked indefatigably to render the trials, equitable to 
all, and a source of valuable information. 








ERECTION OF THE GIRNA BRIDGE, INDIA. 
No. I, 


Some 260 odd miles from Bombay a branch of the 
(j..P. Railway, known as the Amalner-Jalgaon line, crosses 
the river Girna, a secondary stream which, some miles 
further on, falls into the Tapti. Amalner lies south-east 
of the Girna, and Jalgaon some three miles from it in a 
north-westerly direction. The railway joining them is the 
link between the G.I.P. Railway and the Tapti Valley 
Railway, and by its means through communication 
between. Surat and Central India is established. The 
engineering work of chief importance in this branch is 
the Girna Bridge. It consists of nine through spans, 
each 175ft., carried, with the exception of the western 
abutment, which is of masonry, upon ten pairs of cast 
iron cylinders filled with concrete. Its construction was 
commenced in 1899, a temporary bridge being provided 
to carry goods traffic during its erection; but from June 
to November, 1900—the rainy season—this was, of 
course, quite unsafe, and traffic had to be suspended. 
Cylinders, consisting of a shell of cast iron or steel, filled 
with concrete, make, when completed, a very satisfactory 
pier; but when they have to be sunk to a great depth, 
and prompt completion is an important element, they 
present a most tardy design to deal with. In this 
bridge, whilst the sinking of the cylinders took 697 days, 
the whole of the other erection work, including the 
erection of the cylinders above ground, and nearly all the 
filling of them with concrete below ground, occupied only 
about 120 days. 

Through connection having once been established over 
the branch by means of the temporary bridge, it was 
most undesirable that this should not be interrupted again 
during the rainy season of 1901. Accordingly, the bridge 
engineer of the G.L.P. Railway, Mr. J. Graham, was 
instructed to prepare designs and have as complete 
arrangements made as were compatible with local 
facilities, in order to erect the superstructure in the 
shortest possible time directly the cylinders were founded. 
$o successful were these that the bridge was ready by 
the end of April, and opened for permanent traffic on 
May 10th, 1901, or six weeks before the monsoon broke. 

We think an account of this fine undertaking, taken 
from the official report, cannot be without interest, and 
it will be rendered doubly valuable by the excellent series 
of photographs that we are able to reproduce through 
the courtesy of Mr. Graham, who took over entire con- 
trol of the work from the beginning of January, 1901, 
till its completion. Mr. Graham, who has just returned 
to India after a holiday in this country, has also supple- 
mented some of the details in his report by a personal 
explanation of a few of the local peculiarities. 

The sinking of the cylinders, which are of cast iron, 11ft. 
diameter below ground and 9ft. diameter clear above, was 
commenced on March 20th, 1899, and was completed on 
February 14th,1901. Several illustrations show this part 
of the work in progress. Fig. 1, page 304, taken on Novem- 
ber 1st, 1900, shows the site of the bridge looking from east 
to west ; piers Nos. 1, 2,6,and 7 are being sunk. The load 
of rails seen is about 350 tons. Fig. 8 was taken on 
November 18th. No. 1 pier is being filled with concrete, 
whilst the staging for the first span is in course of erec- 
tion. Fig. 3 is a side elevation of the same span a few 
weeks later. Sinking was effected by loading the cylinders 
with rails and removing the material from inside by 
grab dredging; for sinking and excavating the last few 
feet in each cylinder divers had to be employed, and 
resort had to be made occasionally to internal blasting. 
The following note of a typical sinking may be of in- 
terest:—On one occasion No. 1 down‘stream cylinder, 
Weighing in all 372 tons, sank 17in., after being thoroughly 
undercut, and upon the explosion of a half charge of 
dynamite. The depth of the embedded cylinder was at 
the time 334ft., its circumference 344ft., so that the em- 
bedded area was something like 1156 square feet, the 
estimated skin friction being something like 6-4 cwt. per 
square foot. The least depth to which any cylinder had 
to be sunk was 37ft. 9in.; this was No. 1 pier down. The 
greatest depth was reached by No. 6 down, which was 
sunk 63ft. 4in. before a satisfactory foundation on in- 
durated shingle was found. The first eight cylinders for 
the piers are bedded on rock, the next four on indurated 
shingle, and the last four on yellow clay and kunker. 
The two cylinders for the east abutment rest upon 
moorum—a shaly rock very common in India—and 
boulder. Altogether, 992ft. 84in. of cylinders were sunk, 
the time taken being, as already stated, 697 days, which 
works out to about 1°42ft. of cylinder per day, the pro- 
portions being about 296ft. of dry sinking, 345ft. of wet 
by grab, 350ft. by divers. 

When sunk the operation of filling the cylinders with 
concrete was done as follows:—(a) A diver went down 
and cleared out all earth, loose débris, and anything 
Which may have fallen into the cylinder, and he roughly 
levelled the base. (6) The following mixture was then 
lowered into the cylinder in a drop bottom box :—600 
cubic feet of river shingle—small stones; 45 barrels of 
cement, averaging 3} cubic feet per barrel, or approxi- 
mately, 4 parts shingle, 1 part cement. On the top of 
this was lowered by drop bottom box 400 cubic feet of 
the ordinary concrete subsequently described. A diver 
then went down and rammed and levelled up this mass. 
After a period varying from three to ten days the water 
was taken out by mote—possibly the most ancient way 
of raising water. Whereas in this country a box with 
valves is lowered into the sump hole at a colliery, in 
India the valve box consists only of an ingenious arrange- 





ment of the ooganete skin of anox. The plug of con- 
crete, which filled about 10ft. of an 11ft. cylinder, 
appeared to keep the cylinder water-tight as far as it 


reached, but leakages from the upper joints made it 3 | 
(c) The | 
ollowing is what was called ordinary concrete :—100 | 
cubic feet of broken stone similar to ordinary rail- 
66 cubic feet of sharp, well washed | 
| illustrations of the cylinder filling indicate the prodigality 


ssible to judge with absolute certainty. 


way ballast; 
sand; 874 cubic feet of cement; or 1°00 part cement, 
1‘75 parts sand, 2°67 parts broken stone. This con- 
glomerate was the result of investigations by Messrs. 

















































































































left to set. This latter mixture is hard enough to dress 
with a chisel after about forty-eight hours, and makes an 
excellent bedstone, and if carefully attended to a per- 
fectly level bearing can be obtained without any dressing. 
The work of filling the cylinders is well exhibited by 
Fig. 8, which was taken on February 12th, 1901. Fig. 5 
shows No, 2 pier just completed and the engineer being 
hauled up to set out the centre line for the spans. These 


of labour in the East. We understand the pay of the men 
was about 4d. per day and of the boys 24d., and that they 
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80ft. STEEL DERRICK 


H.J. Parsonsand W. A. Benson, who had charge of the sink- 
ing work for many months. They filled a tank with stone 
and then measured the capacity of the interstices in it 
filled by water, and allowed this as the measure of sand. 
Sand was then treated in a similar way, and the inter- 
stices in sand filled by water was the measure of the 
cement. This conglomerate was carefully mixed dry 
under thoroughly trained supervision, and then well 
wetted and thrown into the cylinders from heights vary- 
ing from 40ft. to 5ft., and no ramming or packing what- 
ever was done except the top 4ft., which was rammed 
with bars and punned with ordinary cast iron punners. 
(d) The top 21in. of each cylinder was filled with a mix- 
ture of equal parts sand and cement mixed-and-put-in 
dry, and then well wetted in the cylinder and mixed and 


seemed thoroughly happy on it. They worked from sun- 


| rise to sunset, with a three hours’ interval during the 


hottest time of the day. 

The piers being ready, the next work was the 
getting into position of the superstructure. For this 
purpose an ingenious staging, which is illustrated by the 
engravings and the working drawings, of which we hope 
subsequently to reproduce, was adopted. 

Apart from the fact that this staging admirably fulfilled 
the purpose for which it was designed—viz., the erection 
of the superstructure in the shortest possible time—one is 
struck by the way things immediately to hand have been 
put to use. For instance, instead of using expensive 
timber, the staging is made entirely of old rails. These are 
joined together by junction plates, made from scrappe@t 
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ERECTION OF THE GIRNA BRIDGE 











Fig 5—COMPLETED PIERS 




















Fig. 6B—-RAISING A_TRESTLE 














Fig. 7—STAGING IN THE RIVER 


locomotive boilers, and the bracing is discarded pot sleeper 
tie bars; whilst the rivets and bolts are the surplus and 
service bolts sent out with former bridges. From this 
it will be gathered that this elaborate staging cost next 
to nothing for material, as when done with it resolved 
itself into what it was before—i.e., scrap iron. 

The whole of. the staging was made in a temporary 
workshop on the banks of the river, except the junction 
plates, which were cut and punched to templates at the loco- 
motive shops, Bombay. Sixty-eight pound double-headed 
rails arenot the most desirable or convenient scantling for 
a structure of this kind, but a reference to the drawings 
will show that all the connections are thoroughly 
efficient and scientific. The great objection, however, 
was the weight, the 60ft. trestles weighing upwards of 
20 tons. This, however, was got over by Mr. Graham 
designing and making on the spot—the machined parts 
being prepared in the locomotive shops—a pair of very fine 
steel derricks, 80ft. high, which appear prominently in 
most of the photographs and the detail drawings of 
which we reproduce. They are intended to ‘be a per- 
manent ps of the railway, and, consequently, were 
thoroughly well made. The ball-and-socket joint at the 
base and the revolving cap permitted these derricks to 
be swung completely round under the guys by one man 
with the utmost ease. 

















BED 


The progress of the work is well shown by the engrav- 
ings, of which some more will be given in our next issue, 
with the conclusion of the description of the manner of 
executing the work. 








THOMAS FLETCHER. 


On Sunday last Mr. Thomas Fletcher, whose inventions in 
connection with the use of gas have made his name a house- 
hold word throughout this country, died after a tedious ill- 
ness. He was born in 1840, and received his elementary 
education at Manchester Grammar School. In due time he 
entered the medical profession, but, finding physic and 
surgery little to his taste, he turned his attention to dentistry, 
becoming first pupil of, and then partner of, Henry Planck, 
formerly dean of the dental school connected with the 
Victoria University. Here he found scope for the inventive 
faculties which were so strong in him, and here he com- 
menced those experiments on the use of gas for all sorts of 
furnaces, which met with such success that he early in the 
seventies quitted dentistry to devote himself entirely to their 
development. He started manufacture with a staff of three 
workmen in 1872 ; in 1881 the works at Thynne-street, War- 
rington, were built, and, as these became too small, he amal- 
gamated with W. and A. C. Russell in 1892, and in 1898 the 
works at Wilderspool, now employing 1000 hands, were erected. 


Fig. 8—FILLING No. 1 PIER 


Of Mr. Fletcher’s numerous inventions it is unnecessary to 
speak, so widely are they known. They turned for the most 
part on the consumption of gas for domestic and industrial 
purposes, and to him is due the discovery of the laws ruling the 
forms and proportion of atmospheric burners. His opinion 
and advice on this subject was sought for from all quarters, 
and-he very readily gave it. He was of a very generous 
disposition, and his charity, though widespread, was quite 
unostentatious. 








BOOKS RECEIVED. 
The East London Technical College, Mile End-road: Calendar 


for the Session 1903-1904 


Durham College of Science, Newcastle-upon-Tyne : Calendar for 
the Session 1903-1904. Price 1s. 

The Art of Illumination. By Louis Bell, Ph.D. Westminster: 
Archibald Constable and Co., Limited. Price 103. 6d. net. 

A New Geometry for Schools. By S. Barnard, M.A., and J. M. 
Child, B.A. (Cantab). London: Macmillan and Co., Limited. 
New York: The Macmillan Company. Price 4s, 6d. 

Banking : Notes on the Origin and tage, oy of Banking, 
and Lessons to be drawn from its History. By Arthur Dougall 
Cochrane. London: J. G. Glass and Co. Price 6d. 

The Case of the Fox: Being his Prophecies under Hypnotism of 
the Period ending A.D. 1950, A Political Utopia. By William 
Stanley. London: Truslove and Hanson, Limited, Price 2s. 6d 
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RAILWAY MATTERS. 


Tue North-Eastern Railway have installed the “Crewe” 
system of eleetric signalling in its York goods yards, known as 
Severus Junction. 


Te Couronnes station, on the Paris Metropolitan 
Railway, which has been closed since the catastrophe of the 11th 
of August, was reopened on Saturday. 


A TELEGRAM from Berlin states that further speed 
experiments on the electric railway at Zossen have resulted in a 
speed of nearly 114 miles an hour being attained. 


DurinG a south-easterly gale blowing into Swansea 
Bay on Monday, a portion of the Swansea and Mumbles line was 
washed away, and trains were unable to run beyond Norton-road 
Station. 

A concEssIon has been given for the construction of a 
railway from Chimbote to Recuay, in the Department of Ancachs, 
Peru. Authorisation was also granted last year to lay down a line 
from the Department of Piura to the Maranon. 


Severat large locomotives for one of the Transandine 
— in British hands have recently been ordered from the 
United States. The alleged reason for placing the order in that 
country was that British engines are unsuitable for heavy grades. 


A proposaL by the West Surrey Light Railways Com- 
pany tolay down a system of electric tramways in Guildford and 
the district is at present under consideration. The scheme includes 
— connection of Stoughton, Merrow, Stoke, and Shalford with 

6 town. 


THE Great Western Railway Company will, from 
October Ist, run a train from Paddington to Bristol, 7/4 Bath, in 
the even two hours. The distance is a fraction short of 120 
miles, and Bath station has to be run through at a diminished rate 
of speed. 

THE train miles run on the New Zealand railways last 
year were 5,443,333, against 5,066,360, and the number of loco- 
motives 372, against 362—the additional ten have been built in 
New Zealand railway shops—of passenger cars 751, against 701, 
and of wagons 12,992, against 12,444 last year. 

AccorpDING to a report on Indian railways, which was 
issued this week, the total earnings exceeded those of 1901 by about 
one per cent. The total number of passengers slightly exceeded 
1963 millions, of whom 171? millions, or 87-32 per cent., were 
third-class. There was 2 fall in the pilgrim traffic. 


BritisH manufacturers of railway materials would do 
well to communicate occasionally with the London offices of the 
railway companies in Peru, says the British Consul. The Lima, 
Callao, and Chorrillos railways are said to be in want of loco- 
motives, and it may be pointed out that the Peruvian Corporation 
are the concessionnaires of nearly all the railways in the country. 


Tue principal accelerations noticeable in the time- 
table of the London and North-Western Railway for October are 
the 11 a.m. boat express from Euston, which will now be timed to 
arrive at Holyhead at 4.20 p.m., and Dublin (North Wall) at 
7.55 p.m., affording direct connections with the South and West 
of Ireland. On the up journey, the steamer which formerly left 
Dublin (North Wall) at 10.15 a.m., now sails at 11.0 o'clock, 
arriving at Euston at 8.50 p.m. 


Locomorrve trials of a scientific nature will be carried 
out under the general direction of the Pennsylvania Railroad at 
the Louisiana Purchase Exposition. In making these tests Mr. 
F. D, Casanave, formerly general superintendent of motive power 
on both the Pennsylvania and Baltimore and Ohio systems, will be 
assisted by an advisory committee of which Professor W. F. M. 
Goss is president. e Pennsylvania Railroad intends to give 
— facility for making these trials of the greatest possible use- 
fulness, 


Tue Journal de St. Pétersbowrg announces, with refer- 
ence to the decree authorising the expenditure of 30,000,000 
roubles on the development of the tramways of St. Petersburg, 
that the municipality intend to give preference to material of 
home manufacture. Orders will be placed with foreign firms in 
two cases, viz. (1) when the materials to be furnished are such as 
are not produced in Russia ; and (2) when prices quoted by foreign 
firms—ineluding duty—are less than those quoted by Russian 
manufacturers, 


A DUPLEX compound articulated locomotive of the 
Mallet type has been ordered for the heavy freight service of the 
mountain divisions of the Baltimore and Ohio Railroad, and the 
contract has been given to the American Locomotive Company. 
Under the fire-box and cab are six-coupled wheels driven by the 
high-pressure cylinders, which are put in front of the leading 
wheel, the rear wheels being the main drivers. The low-pressure 
cylinders are mounted on the frames of a six-wheeled swivelling 
steam truck under the boiler and smoke-box. 


Tue long-projected Peruvian line between Oroya, the 
terminus of the Central Railway and Cerro de Pasco, 14,000ft. 
above sea level, is under construction, and it is expected that it 
will be concluded before the end of 1903. Although constructed 
by an American company, a large quantity of materials have been 
imported from the United Kingdom. A short line connecting the 
Central Railway with the Morococha mining district was completed 
during 1902 by the Peruvian Corporation. This new line, which 
is nine miles long, branches off at Ticlio, about 15,500ft. above sea 
level, rises some 135ft. higher, and then descends to 14, 900ft. 


Te Siberian express now leaves Moscow four times a 
week. The trains which leave on Wednesdays and Saturdays now 
run straight through to the shore of Lake Baikal, and the 
passengers are met on the eastern shore by trains which run 
straight through to Dalny. These trains are now express the 
whole way, carry only first and second-class passengers, and have 
restaurant cars attached. The journey from Moscow to Dalney 
is stated by the company to be accomplished in 13 days 2 hours, 
and from Dalny to Moscow in 12 days 21 hours. From January 
next the Siberian expresses will run daily, and in addition once 
a week a train de /uxe will run at accelerated speed. 


In the Transvaal and Orange River Colony the scheme 
of construction drafted by the Railway Extension Conference has 
been approved by the Inter-Colonial Council, and an outlay of 
over £9°600,000 sterling has been allocated as follows :—Railway 
extensions, £4,654,000; new railway works, £3,016,635 ; public 
works, £1,750,000. The tenders will from time to time be invited 
for the carrying out of these important undertakings. The supplies 
needed will include considerable quantities of steel rails, steel 
bridgework, signalling apparatus, bar and wire fencing, electric 
cranes, material and plant for a new £54,000 sanitary scheme for 
Pretoria, and a variety of other railway and public works requsites, 


Supsect to Parliamentary powers being obtained, a 
light railway is about to be constructed from the railway terminus 
at West Kirby across the Dee to Rhyl, Colwyn Bay, and Llan- 
dudno, bringing the latter resort within an easy hour’s journey 
from Liverpool, and reducing the distance in point of time by 
more than one-half, saysthe Times. The project will involve the 
constraction of a span bridge over the Dee between five and six 
miles in length, and it is intended to carry it straight across from 
the Cheshire side over the Tanskey Rocks or Little Eye, joining 
Flintshire between Mostyn and the Point of Air, probably at the 
South Sluice, The railway will then proceed along the side of the 
road through Rhyl and Colwyn to Llandudno, 





NOTES AND MEMORANDA. 


In a paper on “ Petrol Engines for Motor Cars,” re- 
ported in the Genie Civil, Mr. Gaillardet gave about 70 1b. per square 
inch as the best compression, and from 114ft. to 149ft. per second 
as the best piston speed. 


Nicket steel, with an elastic limit of 48,000]b. per 
square inch, and an ultimate strength of 85,0001b. per square 
inch, with 9 per cent. elongation in 18ft., and 40 per cent. reduc- 
tion of area, will be used for eyebars for the Blackwell's Island 
bridge across the East River, New York. 


Ir has been estimated that for making steam natural 
gas at 5d. per 1000ft. is as cheap as coal at 4s, 6d. per ton, even 
though the coal be fed under the boiler by the best types of auto- 
matic stokers. For domestic purposes natural gas at ls. per 
1000ft. is considered as valuable as anthracite coal at 22s. per ton. 


Tue preliminary report of the United States Geological 
Survey makes the total oil production of that country for 1902 
80,894,590 barrels. This is the largest quantity ever known in the 
history of the country. The production for 1901 was 69,389,184 
barrels, The gain during the last year was 11,505,406 barrels in 

—. This increase comes almost entirely from Texas and 
alifornia. 


CoppER silicide, with 10 to 35 per cent. silicon, is made 
in ingots, weighing from 15 1b. to 181b., in the United States, and 
is used for the final refining of copper instead of the copper phos- 
phorus compound for strengthening the ordinary idee wires 
of electrolytic copper, for tinting zinc bronzes instead of copper 
phosphide, and for making alloys by addition to aluminium bronze, 
whose tensile strength and hardness range from that of ordinary 
brass to the hardest phosphor bronze, 


Tue U.S. Naval Board of Construction has approved the 
recommendation recently made by Rear-Admiral Melville that a 
trial be made of the new turbine engines by placing them ina 
scout ship, to be used for experimental purposes by the Bureau of 
Steam Engineering. If the suggestion meets with the favour of 
Secretary Moody, Congress will probably be asked for an appro- 
priation of 300,000 dols. for the construction of a ship of about 5000 
tons, to be equipped with turbine engines of the approved 
pattern. 


Owrne to co-operative enterprise in the Southern 
Black Forest, the looms of upwards of 500 domestic weavers are to be 
driven by electricity. The total cost of establishment for the 
power plant is estimated at about £17,000, this sum to be supplied 
by the Wald-Elektra Sackingen Waldshut Power Company, apart 
from a subvention granted by the Government. The t advan 
tage of this enterprise will be that silk ribbon weaving will be 
enabled to be preserved as a domestic industry, securing a yearly 
income of about £15,000 to the poor inhabitants of the Forest. 


Tue production of coke in the United States in 1902 
amounted to 25,401,730 short tons, as oe with 21,795,883 
short tons in 1901. The unprecedented production of coke in 1902 
was accompanied by an increase in value, which was even more 
worthy of note. The average price perton at the ovens was the 
highest recorded in a period of twenty-three years, and the total 
value reached the high figure of £12,667,833, an increase over the 
preceding year of 42-5 per cent. The value of the coal used in 
the manufacture of coke in 1902 exceeded that of 1901 by 
£1,584,512, 

Statistics prepared by the United States Census 
Bureau show that upwards of £100,000,000 is invested in electric 
light and power undertakings, which number 3619, and that the 
gross yearly earnings of these amounted to upwards of £17,000,000. 
The total annual expenses amounted to £14,000,000, of which 
about £4,000,000 was paid in salaries and wages. The power of 
the machinery instal'ed totalled 1,758,175 horse-power, of which 
381,134 were generated by 1378 turbines, and the remainder by 
5921 steam engines. The total output for the year in kilowatt- 
hours was 2,437,218,732. 


Tue experiment of oiling a portion of the Farnham, 
Bagshot, and London-road, carried out last September, has not 
been an unqualified success, The quantity of oil used was 2760 
gallons, which works out at -36 gallons per square yard. The cost 
per square yard, including oil and labour, was about ?d. Until 
the wet and damp weather set in the oiled length was most satis- 
factory, and there was no perceptible dust from the traffic. The 
quantity of mud was found to be more objectionable in quality 
than the mud found on an untreated length of the road where 
the traffic was the same ; further, the oil was continually flooded 
out of the road, and washed away. 


Tue report of the committee appointed by the Ad- 
miralty to inquire into the question of the strength of torpedo- 
boat destroyers has now been drawn up and signed, and is in the 
hands of the printers. According to the London correspondent of 
the Glasgow Herald, the report, unanimously arrived at, is not by 
any means so unfavourable to those responsible for the design of 
the ill-fated Cobra as was the court-martial, with its immaturely 
considered decision on a naval architectural question which puzzled 
experts, and, moreover, the results and the work of the members 
of the committee will tend to complete the restoration of confidence 
in torpedo-boat destroyers generally. 


AttHouGH during the last decade hundreds of millions 
of roubles have been spent on railways, only the most trifling sums 
have been allotted for the improvement of the waterways of the 
Russian Empire. Yet a very large proportion of the transport 
traffic is carried on by means of waterways, the river fleet of 
European Russia, exclusive of Finland, — according to the 
latest estimate of the Minister of the Ways of Communication, of 
26,154 vessels, with a carrying capacity of over 11 million tons. 
From a comparison of the carrying capacity of the river fleet of 
Russia with that of the fleets of other nations, the Moscow Viedo- 
moste draws the conclusion that Russia has the largest inland 
mercantile fleet in the world. 


‘THERE is undoubtedly a very good opening for wind 
motors in Siam. Siamese experts have drawn attention to the fact 
that the Siamese need only to see a few specimens of wind motors 
in order to be convinced of their great usefulness in watering the 
rice fields. If the rice fields could be watered properly, then the 
Siamese would have three harvests instead of one, as at present is 
the case. The motor must be made entirely of galvanised steel, 
with a diameter of about 10ft. English. At the same time it could 
be constructed in such a way that it would serve not only to raise 
the water required for irrigation purposes, but also that it could 
supply the power needed for husking and grinding the rice. The 
dry season in Siam lasts from November to May, and there is plenty 


of wind during that period. 


AccorpInc to our contemporary, the Canadian 
Engineer, a clock, which will be the largest in the world, is now 
under construction at Milwaukee. This great example of horo- 
logical manufacture is intended for the Louisiana Purchase 
a to be opened next year. The dial, which will be 
120ft. in diameter, will represent a brilliant bed of flowers. The 
minute hand will have a length of 60ft. and a ring at the end of 
it, fastened to the machinery, will be 8ft. in diameter. The 
figures marking the hours will show in bright colours, and be 
15ft. long, and the minute hand will revolve round the dial at the 
rate of 5ft. per minute. In the broad circle surrounding the dial 
there will be twelve flower beds, one opposite each hour, each 
some feet in width and 15ft. in length. The clock will be placed 
on the side of a hill, north of the Agricultural Building, and will 
be illuminated at night by two thousand ineandescent lighta, 





MISCELLANEA. 


A quay to be devoted entirely to unloading shipmentg 
of coal is about to be built in the new port in St, Petersburg, 


PETROLEUM reservoirs are now being erected in Con. 
stanza harbour ; they are to be completed in about five months, 


A new shipping company is in course of formation at 
Bremen for working steamers between North Sea and Baltic ports 


Ir is raperted that a firm of engineers has offered to 
fit on board the Cunard steamers about to be built turbine engines 
to develop 75,000 horse-power, with a coal consumption of only half 
what would be required by ordinary engines, 


On Wednesday Lord Roberts witnessed at Okehamp. 
ton experiments with two new quick-firing guns, which carr 
124 lb, and 184 1b. shells 6400 yards. Eight hundred rounds wan 
fired in twoand a-half hours by two batteries, and the experiments 
were highly satisfactory. 

Tue Russian Government is concerned greatly at the 
scanty returns made generally by the various lines of railway, 4 
special commission has been appointed for the purpose of making 
to the m ement of the State Railways such proposals as arg 


calculated to lead to increased revenue. 


So great is the confidence of the designers of a new 
pry 25 theatre in Pittsbu: 
as 


that they have undertaken as soon 

e building is completed to fill it with combustible materia) 
which will then be set on fire, without, as they confidently expect. 
any damage resulting to the theatre itself. F 


Tse harbour for coasting vessels in the commercial 
rt at Cronstadt has not been deepened since its construction, 
hus, when the water is low, the merchant ships lying in port are 
exposed to no little danger. The Ministry of Ways of Communica. 
tion has ordered a dredger and three steam wherries to undertake 
the work of deepening the harbour referred to, 


Unper the Workmen's Compensation Acts £44,353 
was awarded in 1902 in the County-courts of England and Wales to 
the dependents of workmen killed. The average per life was 
£168 Os. 1d.; in 1899, the average was £173 1s. hi: in 1900, 
£163 8s, 9d.; in 1901, £188 7s. 7d. The average rate of weekly 
compensation in the case of total incapacity was 12s. 2d. in 1902, 
against 10s, 11d. in 1899. 


EnauisH shipbuilders in August launched 27 vessels, of 
about 64,176 tons gross, against 26 vessels, of 49,132 tons gross, in 
July and 19 vessels, of 52,274 tons gross, in August last year. For 
the eight months English builders have launched 196 vessels, of 
418,890 tons gross, as compared with 179 vessels, of 484,920 tons 
gross, in the corresponding period of last year, and 185 vessels, 
of about 640,933 tons gross, in 1901. 


Tue German Automobile Club having decided that the 
Mercedes Company shall be given two out of the three places in 
the German team for the next Gordon Bennett Cup Race, there 
remains only one vacancy, which will be filled as the result of an 
eliminating trial. Amongst the companies which have already 
entered for the trial are the Benz Company, of Mannheim ; Ds 
ao of Liederbronn ; and the Neue Automobil Gesellschaft, 
of Berlin. 


A new field forge for the United States army, equipped 
with horseshoer’s, saddler’s, carpenter’s and blacksmith’s outfits 
complete, has been constructed in New York. It isa motor car, 
and is 124ft. long. The engine is of the four-cylinder type and 
24 horse-power. The gasolene tank contains a supply sufficient to 
— the machine : miles, It has a maximum speed of 

Omilesan hour. An auxiliary gine on one side of the machine 
— the dynamo, lathe, and also a grindstone for sharpening 
tools. 


THE recent military manceuvres have served to demon- 
strate very clearly the value of motor cars, especially for the 
transmission of orders by the staff. It is reported that without 
them the staff work would not have been so efficient as it was in 
General French’s Army Corps, where combined action among 
widely separated forces was vital to success. The country in 
which the test was made is about as difficult as any that could be 
oe It is very hilly and the roads are narrow, with bad sur- 
aces, 


Next year an international exhibition of the spirit 
industry is to be held at Vienna from April 16th to the end of May, 
The German Emperor has expressed great interest in it, and his 
Government has voted £5000 in aid of the German section. The 
exhibition is to be divided into, first, raw materials ; secondly, the 
brewing industry, including malting, distilling, and the manufacture 
of pressed yeast and starch; thirdly, uses to which the manu- 
factured article can be applied ; fourthly, spirit and its adaptability 
as a motive power for automobiles, 


Tue British Consul in Peru states that in the near 
future there will be openings for the trade in electrical appliances 
of all kinds. There are already quite a number of installations 
for supplying electric light to towns and private houses. So far 
all orders for the plants have been placed with American, German, 
and Italian firms. No tenders were invited. It would, he says, 
therefore be advisable for British manufacturers of electrical 
appliances to have active and reliable agents on the spot, so that 
no time may be lost as soon as an opening is heard of. 


Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British Possessions, with 
cargoes, during the month ended August, 1903, amounted to 
3,732,702 tons, and the tonnage cleared to 3,918,091 tons, as 
against 3,412,226 tons entered:and 3,998,944 tons cleared in the 
month of August, 1902. With regard to the coasting trade, the 
tonnage entered, with cargoes, during August, 1903, amounted to 
2,742,011 tons, and the tonnage cleared to 2,719,803 tons, as 
against 2,782,086 tons entered and 2,769,280 tons cleared in 
August, 1902, 


Wirtx the increasing produce of mealies in South 
Africa there has for some time been wanted a good machine to 
perform the same work as the harvester and binder performs in 
the grain fields. A McCormick vertical mealie harvester and 
binder was recently started at the Government experimental farm, 
Reit Spruit. This being the first machine of its kind in Natal, 
attracted great attention, and earned for itself a splendid reputa- 
tion for harvesting mealies, Although the crop was far from being 
up to the standard and very much broken, the machine is said to 
have done excellent work. 


A NATIVE fuel that is largely used for steam raising in 
India is Seebpore coal. The following are the results of tests which 
have been carried out by Mr. Fredk. Grover, A.M. Inst. C.E , with 
this fuel:—Duration of test, six hours nine minutes; number of 
boilers in use, six; type and dimensions of boilers, two-flued 
Lancashire, Sft. by 30ft.; draught at base of chimney, lin. of 
water ; draught in the main of flues, fin.; total number of pounds 
of water evaporated. 180,000; total number of pounds of coal used, 
22,570-5; actual evaporation r pound of coal, 7-97 lb. water ; 
evaporation from and at 212 deg. Fah. uivalent—9-15 1b. 
water; maximum possible evaporation by calorimeter, 12-5 lb. 
water ; percentage of ash drawn from boilers, 16-7; percentage 
of ash from calorimeter, 11-5; original feed temperature, 100 deg. 
Fah.; feed temperature after heating by exhaust steam, 138 deg. 
Fah.; feed temperature leaving economisers, 240 deg. Fah.; coal 
fired per square foot of grate area, 19-1; total efficiency of the 
plant, 73 per cent.; pressure of steam in boilers, 125 lb. per square 
inch ; percentage of CO, in main flues, 8-4 per cent, 
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TO CORRESPONDENTS. 


&@F In order to avoid trouble and confusion we find it necessary to inform 

nts that letters of inquiry addressed to the public, and intended 

Sor insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions, 

4—F All letters intended for insertion in Tam Enanvuser, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a ore of good faith. No notice 
whatever can be taken of anonymous commw 

47 =We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep pom 4 


REPLIES. 
J. 8. D. (Springburn).—It appears to us that by suppressing two joints 


you have produced a valve gear which is far from being identical with 
that of Mr. Riekie. The model gives precissly the motion stated io 
our article. ; 


R. P.—Various reports of the kind are in circulation. You can obtain 
trustworthy information from the High Commissioner for Canada, 17, 
Victoria-street. 

C. K. (Aberdeen) —The obvious remedy is to fit a superheater of 
moderate size to dry the steam. As you say nothing about the size or 
type of boiler, it is impossible to help you further. 


INQUIRIES, 


RUDD'S VALVE. 
Sizn,—Can any of your readers tell me the name of the makers cf 
Rudd's patent frictionless universal type valve? 
September 24th. 8 J. 





COLOURING FABRICS BY HEAT. 

Sirn,—Can any reader inform me of any easily-procurable fiuid or 
solution with which a textile fabric, such as calico, tape, or linen, can be 
soaked or impregnated, in order to render same sensitive to heat of about 
200 deg. to 220 deg., so that when brought into contact with metal at 
that temperature, the colour of the fabric will perceptibly and perman- 
ently darken ’ 


September 18th. YORKSHIRE. 








DEATH. 


On the 20th inst., at his resid , Grappenhall, near Warrington, 
Tuomas Fietcusr, F.C.S8 , in his sixty-fourth year. 
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STANDARD RAILWAY BRIDGES. 











By far the larger number of railway bridges in 
the world are of moderate span If for our present 
purpose we suppose that a stream has to be crossed 
by a bridge of 150ft. span, we shall have a typical 
normal case. The loads to be carried are well 
known. There are three kinds of girder which can 
be employed, namely, the plate, the lattice, and the 
pin. The first possesses no merits that will com- 
pensate for its demerits. Whether the second or 
the third is the better depends more on the con- 
ditions of labour at the place of erection than on 
anything else. Whichever type is adopted, there is 
no difficulty in preparing a design which will demand 
but the smallest possible quantity of material. It 
is only necessary to say what shall be the working 
stress per square inch, and what the factor of safety, 
and the rest follows as a matter of course. It 
would seem that when the least quantity of material 
is used the design must be fairly simple. The 
result of the calculator’s work will probably be a 
lattice girder bridge, with parallel top and bottom 
booms, the cross girders being carried on the 
flanges, and twisting prevented by sufficient 
cross bracing overhead. Is there any reason why 
such a design should not be standardised ? 

Circumstances occur when, because false work or 
centering cannot be used, a girder has to be built 
up out from the abutments. We do not contem- 
plate the existence of these limitations. It will, 
perhaps, be argued that it is bad practice to load a 
girder on the flanges; and a dozen different and 
more or less expensive ways may be devised for 
securing the cross girders to the main girders. 
Again, very different ways of riveting may be 
adopted. When, however, all this has been 
admitted, we still come back to our question, Is 
there any reason why a simple type of lattice girder 
should not be standardised? When we examine 
the objections that are raised to this, that, or the 
other type, we are invariably ultimately faced by 
the fact that girders of various types all seem to do 
their work equally well. All last about the same 
time, and cost about the same money for repairs. 
Not far from the City a road is crossed by two rail- 
ways side by side. One is carried by lattice 
girders with parallel booms, the other by girders the 
top booms of which are arched. Can it really for a 
moment be maintained that one of these bridges is 
better than the other, in the sense that it is 
safer, or costs less for maintenance? There can 
be but one answer. The commercial worth 
of the two bridges to the companies owning them is 
precisely the same. It is certain that in the great 
majority of cases one design for a bridge of the 
kind we are considering is no whit better than 
another design. The engineer who arrives at a 
different conclusion does so by taking a view of 
the matter of merit and demerit which is not 
practical. Leaving on one side all «sthetic con- 





ditions, when a bridge carries its loads safely. for 
many years, with a very moderate outlay on paint- 
ing and repairs, it is a good bridge; or, to put the 
statement in-a slightly iifferent form, it is a good 
enough bridge. It may be said that it might have 
been improved upon. But in what way could the 
improvement make the bridge more useful? This 
is always the question that suggests itself when we 
hear details of construction adversely criticised. 

In one'of the remarkable series of articles written 
by ‘A Manufacturer,” and in course of-publication 
in our pages, the author draws an interesting and 
striking comparison between the practice of marine 
engineering and shipbuilding and that of bridge 
building in this country. Lloyd’s and the Board of 
Trade have entirely standardised the first two. 
Concerning the latter, as he points out, no standard 
at allexists. He suggests that the Standards Com- 
mittee should extend the scope of their labours, 
and prepare standard rules for the construction 
of, girder bridges, and roofs, and such like. It 
appears to us that the suggestion is wholly 
admissible. Whether it can be carried into 
practice is quite another matter. The work 
would, no doubt, add much to the burden already 
carried by the Committee. But -apart from this, 
there is, so far as we can see, nothing whatever to 
prevent the scheme from being put in practice. It 
has been said that in the United States orders for 
bridges can be executed in a hurry because girders 
of all sizes are made and kept in stock, so to speak, 
nothing original being coal out. Those who have 
read the series of articles on American bridge build- 
ing works which appeared in the ninety-fifth volume 
of THE ENGINEER know that this is not true. It 
is true, however, that a great many of the com- 
ponent parts of bridges are standardised and kept 
in stock, in a way that no bridge-building firm in 
this country dare attempt to imitate. One reason 
why has often been set forth, namely, the rooted 
objection which some consulting engineers appear 
to have to doing the same thing twice over. 
Mr. B. designs a bridge which is quite satisfactory, 
but, for some occult reason, he never repeats the 
design. Mr. C. must have something totally 
different. Apart from all this, however, there is 
another reason, which has been overlooked. It un- 
fortunately happens that in bridges, as in much 
other work, there are always more methods than 
one of attaining a given object. Thus there are 
half-a-dozen different ways in which the cross can 
be secured to the main girders. The designer finds 
himself perplexed because ‘‘ one scheme is just as 
good as another, and better.” He builds half-a- 
dozen different bridges, all of about the same span, 
and in each he secures the cross. girders in a way 
unlike that in all the rest. He honestly believes, 
no doubt, that he is acting for the best. The result 
on the bridge-building trade of this country is, to 
say the least, bad. 

All this diversity of design arises, in the main, 
from ignoring the truth that in—we had nearly said 
“all ’’—-but rest content with, in ‘ most,’ cases, 
the difference is not worth having. This carries 
us to the fundamental basis of standardisation. 
All standards are and must be compromises. It 
is not likely that there is no difference of opinion 
about the ship or angle steel sections adopted by the 
Standards Committee. If our readers fancy that 
the tram-rail sections just issued by the Committee 
give unmitigated satisfaction to all the members, we 
can assure them that they are much mistaken. 
But the members of the Committee, being sensible 
men, are not slow to see that whatever may be the 
faults of the sections, they are still competent to 
satisfy any demand, and accept them as an excellent 
solution ofa difficulty. Precisely the same argument 
applies to standardising bridge design. There is 
nothing to prevent consulting engineers from arriving 
at a compromise, and adopting rules generally 
applicable to all except a few isolated cases. The 
advantage to be gained is economy. The risk 
run is nil. Instead of fifty different types of bridge 
for fifty similar spans, we should have but one 
design. We have heard it said that the result would 
be monotonous, yet even monotony might be risked 
for the sake of the advantage that would be secured. 


THE FUTURE OF THE BRITISH ASSOCIATION. 


THE completion in this issue of the report by our 
Special Correspondent upon the work of the Engi- 
neering Section at the Southport meeting of the 
British Association, renders the moment timely for 
some remarks upon the present position and future 
prospects of this annual gathering of scientists. 
The fact that the numbers present at the Southport 
meeting of 1903 were nearly 1000 below the attend- 
ance at the meeting held twenty years ago in the 
same town makes friendly criticism the more im- 

rative ; since it is obvious that if this decline in 
interest and numbers should continue, the Associa- 
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tion will ultimately cease to exist. The decline in 
the numbers present at the annual gatherings of the 
Association is not a new feature, and has now been 
observable for ten or fifteen years; but the dis- 
crepancy between the numbers attending two suc- 
cessive meetings in the same town, has never 

reviously reached the wide margin shown by the 
Bouthport figures. Thus, at Belfast in 1874 the 
attendance was 2248, while in 1902 it reached 1620 
—a diminution of 628. Glasgow in 1901 attracted 
1912 members and associates, while in 1876 the 
numbers were 2774. The record attendance was 
at Manchester in 1887, when the numbers were 
over 3800. 

Our Special Correspondent at the Southport 
meeting has mentioned in his opening remarks 
some of the contributory causes of this decline in 
numbers—the love of open-air sports and recrea- 
tions, and the lack of respect for the dilettante 
scientist, being specially named. These causes 
have, no doubt, contributed to the phenomenon .we 
are discussing ; but there are others of a deeper and 
more fundamental character which have also been 
at work. A great change has occurred in this 
country as regards the publication of the results of 
scientific research during the seventy years the 
British Association has been in existence, and 
whereas down to 1880, or even later, the annual 
meetings of the Association were looked upon with 
favour by scientists as a suitable opportunity for 
bringing such records of research work before their 
brethren, this is no longer the case. A man who 
has carried out a research in any department of 
theoretical or applied science now «arely chooses 
the sectional meetings of the British Association as 
the place and moment of its publication, but in 
nine cases out of ten communicates his results to one 
of the scientific societies with headquarters in Lon- 
don. He does so, because such societies have been 
founded for every branch of theoretical and 
applied science, and because at the meetings of 
such societies, he can count upon receiving careful 
consideration and matured criticism of his results 
from experts in his own branch of knowledge. 

Here, then, we have one very important cause of 
the loss of interest in the British Association 
meetings. Papers describing new discoveries, or 
the results of new investigations, are becoming 
increasingly rare; and the provision for the 
intellectual assimilation of the members and 
associates of the various sections is being made up, 
in greater and greater amount, of what a contem- 


porary has happily dubbed “ Resurrection pie.” 
Experts in any branch of science are therefore no 
longer attracted as they formerly were to the annual 
meetings of the Association, for they know that the 
majority of subjects brought forward will already 
have been ventilated and discussed, with much 


greater knowledge, elsewhere. The great men of 
British science, it is true, still attend the gathering 
in large numbers, and lend to it something of its 
ancient glamour and fame; but probably even they 
would admit, that it is in the opportunities for per- 
sonal intercourse with their brother scientists, 
rather than in the sectional papers and discussions, 
that they now find pleasure and reward. 

Another cause for the decline in interest and 
importance of the Association’s annual meetings is 
the extent to which these are monopolised by 
inventors and others with private axes to grind. 
It is certainly right that new ideas and new dis- 
coveries of practical value should be brought before 
the members of the Association ; but this right has 
limits which should not be overstepped, and it is 
questionable whether the Association gains by 
allowing a member with financial aims in view, to 
read for the third year in succession, a paper upon 
his particular invention and project. An example 
of this kind happened this year at Southport with, 
we suppose, the sanction of the Sectional Com- 
mittee. 

The causes for the decline in numbers and im- 
portance of the annual meetings of the British 
Association enumerated above, are, with the excep- 
tion of the last-named, natural and inevitable, and 
are therefore only to be met by adapting the Asso- 
ciation to the changed conditions of the time. Has 
the governing body of the Association in recent years 
shown any signs of recognising the necessity for such 
adaptation to modern needs? We think the answer 
of any impartial observer to this question must be in 
the negative. In common with the governing body 
of many another British institution, hoary with age, 
they have fallen into a groove; and they appear to 
lack either the initiative or the energy required to 
extricate themselves from it. Unless this initiative 
and energy are supplied by the infusion of fresh 
blood into the Council and Committees of the Asso- 
ciation, or are induced in the existing officials by 
pungent criticism from without, the oganisation 
bids fair to become a moribund Association of 
elderly scientists and paid officials—the former still 





attractéd. to its annual meetings by the claims of 
friendship and of memory, the latter attracted by 
the less romantic claims of salaried posts or subsi- 
dised holidays. Criticism is, therefore, required to 
quicken the Association into more active life, and as 
criticism without proposals for improvement is easy, 
but of little real value, we venture to make the 
following suggestions for increasing the efficiency 
of the organisation, and the usefulness of its 
work. 

A large addition of men engaged in the practical 
and professional applications of science to industry, 
should be made to the general and sectional com- 
mittees of the Association. At present these are 
too much dominated by the university and scholastic 
element. 

The arrangement of sectional work adopted by the 
new Section L should be extended to the other sec- 
tions of the Association. Under this plan subjects 
of discussion are chosen by the Organising Com- 
mittee of the section and set days are appointed for 
their consideration. Well-known experts are invited 
to read papers and join in the discussions thus ini- 
tiated, and when the organisers have done their 
work efficiently, a useful and illuminating discussion 
occurs. The most instructive and useful sectional 
meeting of the Southport gathering was that planned 
on these lines in Section A, the subject being 
“ Radio-active Substances,” and the speakers, 
Professors Rutherford, Dewar, Lodge, and other 
leading men in chemistry and physics. It is 
on these lines that the sectional meetings of 
the Association can now be most usefully developed. 
For the reasons already named, papers dealing with 
new inventions, discoveries, or with the results of 
research work cannot be expected; and the 
“resurrection pie ’’ type of paper will, if persisted in, 
kill all expert interest in the sectional meetings. 

The popular lectures should be increased in 
numbers and importance, and should be made of 
more educational value. These lectures should be 
delivered by men who are admitted authorities in 
their own branches of science, and possess the 
necessary powers of popular exposition. One 
series of such lectures should be reserved for mem- 
bers and associates—the presence of the lutter at the 
Association meetings being desirable for financial 
reasons—and a second series of the lectures should 
be delivered to the workers and artisans of the 
town in which the meeting is for the time held. 
This work would be real education of the non- 
scientific element of the meetings, and if well- 
organised and arranged might prove of considerable 
value, At present the most useful and popular 
lecture of the annual gathering, is the working men’s 
lecture on Saturday evening. Why not, therefore, 
extend this work, and attempt to cultivate in the 
average British working man and woman a little 
more knowledge of and respect for applied science, 
than they yet possess ? 

The sectional work and arrangements should be 
more wisely organised, and a more effective division 
of time attained. At the Southport meeting of 
Section G, the discussion on Col. Crompton’s 
valuable paper on ‘Traffic Regulation in Large 
Towns ”’ was practically killed by the lateness of the 
hour at which it occurred. Time limits, for both 
readers of papers and for speakers in discussions, 
should be fixed and rigidly adhered to. Bores— 
whether old or young—should be discouraged ; and 
no author should be permitted to read a paper in 
full, except by special permission of the Committee. 
In all other cases the abstract should be used as 
introduction to the discussion. Telegraph boards 
and messengers—to report progress in the various 
sections—should also be instituted in each sectional 
meeting-room. 

In making these suggestions for the improvement 
of the organisation and efficiency of the British 
Association we are prompted by no hostile spirit. 
We believe that the Association may still fill a use- 
ful place and rdle in the scientific world. But 
those responsible for its present organisation and 
control must recognise that adaptation is required 
to meet the changing conditions of our time, and 
that failure to meet this essential condition of 
growth and development, will most certainly be 
followed by further diminution in numbers and 
receipts, and eventually will result in the decay and 
death of this once flourishing organisation for the 
advancement of science in the British Empire. 


MOTOR CAR REGULATIONS, 


Ir is tolerably well known that a number of 
members of the Automobile Club of Great Britain, 
and possibly also certain other users of motor cars, 
are dissatisfied with the provisions of the new motor 
car Act which will come into force next year, not- 
withstanding that the present speed limit of 12 
miles an hour has been increased to 20 miles out- 
side towns, subject to any reduction which the 
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Local Government Board may or may not make at 
the request of the local authorities. It is to be 
assumed that this reservation will not be arbitrarjj 
applied, and that excellent reasons will have to be 
adduced—of course, entirely independent of an 
local prejudice which may exist against the emplo 
ment of automobiles—in order to induce the Local 
Government Board to enforce the particular 
authority which has been conferred upon it in thig 
direction by the new law. It is therefore probable 
thai a lower speed than 20 miles an hour will on} 
be introduced in isolated districts, and that in the 
whole of the remainder the use of the maximum 
rate will be possible. If this assumption be corregt 
the owners of motor cars should have few grounds 
for complaint, although a campaign has already 
been begun for the purpose of securing the 
abolition of the speed limit on the lapse of the new 
Act, after being in force for the three years over 
which its powers extend from the beginning of 
1904. Yet the users of automobiles have every 
reason to congratulate themselves upon the liberal 
concession made by the new Act in the matter of 
speed, and upon the fact that they are not subject 
to the regulations in operation in Belgium and 
Germany. In Belgium, for instance, the power of 
regulating motor car traffic is vested in the hands of 
the municipal authorities, who are apparently able 
to lower the speed in the towns at any time it may 
be considered desirable to do so in the interests of 
the general public. Thus, on a recent festive occa. 
sion the speed at Antwerp was reduced to 3:1 miles 
an hour, and on the conclusion of the festivities the 
rate was advanced to the normal of 6:2 miles an 
hour, whilst on the country roads the maxi- 
mum speed permitted is 186 miles an hour, 
The latter rate has been in operation since 
1899, and it is said that several Belgian motor car 
associations agree with this speed, and are 
endeavouring to secure the adoption of similar 
regulations for Brussels and its environs. 

The position of affairs in Germany, where the 
automobile traffic is under the control of the police 
authorities, does not appear to be more favourable 
to users than is the case in Belgium. The German 
motor car and cycling associations complain that 
the police regulations are different in almost every 
district ; and they have repeatedly presented petitions 
to the Government praying for the introduction of 
a Bill for the abolition of the variety of regulations 
and the substitution of a uniform law applicable to 
all the States forming the German Empire. It is 
probable that effect will be given to this request in 
the next session of the Reichstag, as the Govern- 
ments of the individual States, in response to an 
application made by Count Posadowsky, Secretary 
of State for Home Affairs, has consented to the 
principle of the regulation of motor car traffic 
throughout the empire by means of Imperial legis- 
lation. The incentive to the adoption of uniform 
regulations is due to Count Bulow, Imperial 
Chancellor, who some time ago requested the 
automobile associations to submit suggestions on 
the subject, and the compilation of information will 
be continued until the end of the present year, prior to 
the drafting of a Bill to deal with the question. The 
information thus obtained is to be amplified by 
statistics, which are being collected with the co- 
operation of the individual States, relating to the 
accidents which have resulted from the employment 
of motor cars during the past two years. What 
these statistics will show precisely remains to be 
seen, but they will doubtless play a prominent part 
in the settlement of the question of speed, provided 
that a maximum limit is introduced throughout the 
country. In Berlin alone many accidents to persons 
have recently occurred in consequence of the high 
speed at which motor cars have been driven in that 
city, where the police regulations stipulate that the 
rate shall not exceed the speed of a trotting horse, 
or, as it is locally stated, 9°3 miles an hour. So 
numerous, indeed, have the accidents become that 
Herr von Borries, the Chief Commissioner of Police, 
and an acknowledged friend of automobilism, 
deemed it necessary at the beginning of this month 
to address a warning on the subject to the Duke of 
Ratibor, president of the German Automobile Club. 
The Commissioner, in the course of a letter, asked 
the president—not for the first, second, or third 
time, as it would appear—urgently to request the 
members of the club to observe carefully the regula- 
tions in regard to speed, and he plainly intimated 
that unless attention is paid to the matter on the 
present occasion, the regulations will be rendered 
more strict. It is scarcely necessary to say that the 
president of the club lost no time in giving publicity 
to the warning administered by the Commissioner 
of Police. 

Tt will be seen that in the preliminary stages of 
the proposed legislative action the German Govern- 
ment is proceeding in a more systematic manner 
than has been the casein England. In the first 
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Jace, the associations representing motor car users 
ave been invited to submit suggestions in relation 

to uniform regulations ; and, secondly, the question 
of accidents is to be fully taken into consideration, 
ag @ result of those which have been recorded 
during the past two years. Moreover, no undue 
haste is being exercised in the elaboration of a Bill ; 
but perhaps—with the ever-watchful eye of the 
German policeman, and the identification numbers 
already imposed upon the cars—the necessity for 
such prompt action does not exist in Germany as in 
England, in order to check the tactics of those who 
have brought discredit upon the motor car pastime. 
It does not, however, appear that the owners of 
motor cars in England will be less favourably 
situated under the provisions of the new Act than 
are the users in Germany or Belgium at the present 
time, owing to the varying nature of the regulations 
in different localities, and for that matter, they may, 
perhaps, enjoy greater facilities than the Germans, 
who do not know what restrictions the projected 
legislation may seek to impose. 


— ——_- ee 
ENGINEERING STANDARDS. 


Tux good work commenced by our various engineering 
and allied trades associations, and now being carried on 
by the Engineering Standards Committee, is awakening 
a more than passing interest on the Continent. One 
evidence of this is a report recently made by M. Bern 
heim, who was deputed by the French Government to 
visit this country for the purpose of studying the opera- 
tions of the Committee. This report has just been 
reprinted by the Société d'Encouragement pour]’ Industrie 
Nationale, and is entitled “ Unification des Profils et des 
Spécifications Technique.” It consists in all of twelve 
pages, and ten and a-half of these are taken up in setting 
out the various sub-divisions of the Committee with 
their compositions. In a short note at the end of the 
report, M. Bernheim says that he has found it necessary 
to deal thus at length with the subject so that his com- 
patriots may realise the largely extended scope of the 
Committee. All the details he regards as well worthy 
the study of those who are desirous of a better under- 
standing between makers and consumers, and a greater 
unanimity between specifications and manufactured 
materials. Ever since the adoption at Zurich in 1898 of 
the table of screw threads—made in accordance with whatis 
known as the French system—which adoption was largely 
due to the efforts of the Société d’Encouragement pour 
I'Industrie Nationale, the numbers of those desirous of 
increased standardisation have multiplied considerably. 
M. Bernheim, evidently considering that the time has 
arrived for France to take steps in this matter, suggests 
that the duty of carrying out the work shall be laid upon 
the Société d’Encouragement, which has already done so 
much in the matter. He contends that by the very 
nature of its composition—counting as it does amongst 
its members representatives of all the manufacturers, 
and, in addition, the ministers most conceraed—it is the 
very body for the purpose, especially when regard is had 
to the success which attended its efforts in connection 
with screw threads. M. Bernheim, however, deprecates 
precipitancy. He suggests a general adhesion to the 
programme of our Committee, but advocates cautious 
progress. He thinks that a commencement might well 
be made with the standardisation of iron and steel 
sections. This, as he explains, was the first outcome of 
the work of the Standards Committee. It should give 
considerable satisfaction to the various authorities in this 
country that the methods they have adopted should be 
copied by our neighbours at the suggestion of no less a 
man than M. Bernheim. 


MOTOR CARS AND THE DUST NUISANCE. 


Tux trials of motor cars for endurance and trustworthi- 
ness which are being conducted by the Automobile Club 
have served to emphasise what is, perhaps, the greatest 
drawback to the use of self-propelled vehicles as at present 
constructed. We allude to the dust nuisance which on 
a ride of over 100 miles in dry weather in company with 
a number of motor cars largely nullifies the pleasure 
otherwise derivable from the trip. A special outfit of 
raiment is, of course, quite necessary, together with 
unsightly goggles; but this is not all, for the passenger 
on such a brs must inhale a large amount of finely- 
pulverised road detritus which cannot fail to be injurious 
to the lungs. The most urgent necessity now exists for 
some form of tires which will at least ameliorate the 
present conditions. Bad as the conditions are for the 
users of the motor car, it must be admitted that they are 
infinitely worse for other users of the roads, and 
particularly those who dwell in close proximity to them. 
That the pneumatic tire is largely the cause of the trouble 
leaves nodoubt. The conditions are made worse by pitch- 
ing the bodies of cars low and throwing up in their rear 
high tonneaux, which leave in their wake a partial travel- 
ling vacuum into which the dust rises. Then it is usual to 
append underneath the bodies encumbrances, such as 
boxes for the batteries, which must also tend to keep in 
motion the floating particles already disturbed by the 
pulverising action of the tires. It is to be hoped that 
the tests in this connexion which the judges in the 
present trials carried out last week at the Crystal Palace 
Will enable them to throw out some suggestion which 
makers of cars can proceed to put to practical uses. 








Tuurspay, October 22nd, will be the fiftieth anniversary 
of the constitution of the River Tees Conservancy Commission. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents.) , 


THE VALUE OF WHITE PAINTS, 


Sir,—Mr., Hannay’scriticism in your lastissue of my article, ‘ Value 
of White Paints,” is no doubt very ingenious. The raison d’étre of 
my article was to show why whitelead is not the best white pigment 
to use under all and every condition in which white paints are 
required. No doubt the true facts cannot be very palatable to 
manufacturers of whitelead paints. I have no interested motives 
in upholding one paint more than another; all I seek to do is to 
establish the truth, and this I claim to be ableto do. I am a prac- 
tical consulting and manufacturing chemist of nearly thirty years’ 
experience, during which period my writings on mattersconcerning 
the chemistry of oils, paints, pigments, and varnishes, have been 
widely published in technical journals on both sides of the ‘‘ Pond” ; 
and books I have written on the subject have been for the past 
twenty years accepted as standard authorities, 

I will take Mr. Hannay’s criticisms seriatim. ‘‘1. The equation 
is wrong in many particulars,” &c. Instead of making vague state- 
ments, it would have been fairer on Mr. Hannay’s part to have 
given his explanation of the chemical reactions that occur when 
whitelead and linseed oi] are combined. I referred to the ‘‘olein” 
—i.e., the glyceride, or oxidised oleic acid—constituent of linseed 
oil, not to ‘ olive” oil, which is of a totally different nature from 
linseed, being one of the non-drying fatoils, and of as much use in 
paint-making as butter would be. As Mr. Hannay does not appear 
to be very well up in the chemistry of linseed oil, perhaps the fol- 
lowing few facts will be of use. Oleic is similar in composition to 
iso-linoleic and elaidic ac'd. The actual composition of linseed 
oil is carbon, hydrogen, and oxygen, which are combined 
together to form several fatty oil acids, and a hydrocarbon base,” 
glyceryl. The chemical formu’ of these fatty oil acids cre 
these :— 

Iso-linolenic acid, H Cj, Hog O2. 

Linolenic acid, H C)g Hoy Oo. 

Iso-linoleic acid, } 

Oleic acid, + H Cig Hy3 O29. 

Elaidic acid, J 

Linolic acid, H Cyg H3, Oo. 
The hydrocarbon base to which the above-named acids are com- 
bined, when linseed oil is in its normal state—i.e., not decom- 
posed—is glyceryl, C, H;, and these acids are then recognised as 
the glyceryl salts—or glycerides, as Mr. Hannay prefers to call 
them—of tLe above-named acids; for example, olein—i.e., the 
glyceride or glyceryl salt of oleic acid—is represented by the 
formule : 

(Cis Has Oo. 
Cs; H; Cis By; Oo 
(C,, Has O2. 
This formula, for shortness, generally represented thus :— 
C; Hs (Cy, Hy33 Oo)s 

Linolein—i ¢., the glyceride or glyceryl salt of linoleic acid—is 
represented by the formu'x :— 


C; H (Gs* Be? of fe, Op Hy (C5 He, Os) 
3 4 8 8 2 toO-y Uz s 3° 
5 \ i . “4 | 3 **5\“1 31 “2/3 


Stearine—i.e., the glyceride, or glyceryl salt of stearic acid—is 
represented by the formulz : 
C; Hs (Cis Hs; Og)g. 
Palmatin—i.e., the glyceride, or glyceryl salt of palmitic acid—is 
represented by the formule : 
Ms C; H; (Cis Hs, O2)3- is 

Now, when these fatty acids are oxidised they are transformed 
into anbydroxides of hydroxy! acids, the chief one of which, for 

aint and varnish purposes, is linoxyn. This glyceryl, when it 

comes oxidised, becomes glycerine—i.e., the hydroxide of 


glyceryl— 
eg, C,H; + 30H 
glyceryl hydroxyl. 
isa 
= C; H;; 0 H; or, C; H; (0 H);. 
lon) 


glycerine. 

It will be noted from this formule that glycerine is a tribasic 
alcohol, but the fatty acids in linseed oil are monobasic, so that 
they will combine with glycerine to form more than one compound ; 
for example, in oleic acid we get 

Monolein, C, H; (0 H), Cyg Hyy Oz. 

Diolein, C; H,; (O H) (Cyg Hg; Oo)g- 

Triolein, CV; H; (C,, Hg O2)3. 
It matters not whether we term the fatty acids ‘‘ glycerides,” 
“* glyceryl oleates,” or ‘‘ glyceryl salts.” 

2. ‘‘The idea of oxygen being set free from the mixing oil and 
whitelead is a new one, but is absolutely impossible. The oxygen 
for drying is absorbed from the air.” Exposure to the air is not 
necessary to the drying of paints. Neither is it absolutely impos- 
sible for oxygen ‘obs set free from whitelead. 1 challenge Mr. 
Hannay to give us, in chemical equations, the reactions that occur 
between the constituents of linseed oil and whitelead, pure cr 
commercial quality. Every paint maker and user is familiar with 
the fact that a coat of paint when subjected to nitrogen will not 
dry ; but I challenge Mr. Hannay to give a chemical explanation, 
in chemical formu): and equations, of the fact. Everyone knows 
also that the object of preserving paints in ‘‘ metallic tubes, imper- 
vious to the air,” is to prevent the access of the atmospheric 
oxygen to such paints ; but that does not prove that the enclosed 
paint will remain ‘‘ soft, just as when ground,” as you will find on 
inspecting the tubes of paint I am sending herewith. These tubes 
of paint were made over twelve years ago, and ground up as fine 
art colours, and set aside for experimental purposes. Some, you 
will find, have become hard and solid in the tube, while others 
have remained soft and fluid. The explanation of difference in 
behaviour is this : Those paints which have become solid—although 
kept in metallic tubes, impervious to the air—were pigments rich 
in oxygen, which, by catalytic action they conveyed to the linseed 
oil medium in which they were ground, and thus caused the paint 
to dry hard and solid, as you find them. Those paints which you 
find still soft were less rich in oxygen, and, consequently, remain in 
their primitive condition. So much for Mr. Hannay’s dicta and 
contradiction. 

3. My reply is simply that Mr, Hannay has drawn false infer- 
ences, 

4, This is another bit of logic akin to the above. 

5. As regards Mr. H.’s next paragraph, he simply reiterates my 
dicta, because the formation of the basic hydrate into linoleate— 
I say nothing about it being ‘‘ removed” from the paint—is what 
— the covering power or opacity, as stated elsewhere in my 
article, 

It was an American writer, I believe, who, twenty years ago, 
pointed out the saponification of lead salts ; and anyone who has 
noticed the lettering on a finger-post or signboard that has been 
painted with whitelead and exposed to wind and rain will not fail 
to note how attenuated the whitelead paint has become, being 
practically washed away, as stated in my article, by every shower 
of rain, simply because whitelead paint is miscible in water. Some 
ten years ago I demonstrated this fact in an article published in 
the Builder, and if Mr. Hannay would like to see a copy I will 
hunt up one and send him. 

6. ‘*A rose by another name would smell as sweet,” and a 
“‘glyceride” is simply the glyceryl salt—z.c., the oxide—of the 
acid, As regards the reference to the emulsion formed by lime in 
the oil paints, I could have recommended soap or glyce.ine as just 
as efficient excipients. 

Mr. Hannay’s remarks concerning the perishability of white- 
lead being due to its chemical composition is simply a confirmation 


the action of the feeblest acid on a carbonate is to liberate the 
carbon dioxide and leave the oxide of the metal behind. 

Mr. Hannay further states that he never found any linoleate of 
lead except in “four samples, then only minute traces from the 
action of a rancid oil.” t is just where your correspondent 
would expect to find it, because a rancid oil is an oil that is decom- 
posing, and it is during the decomposition of the oil that the 
chemical changes in the paint are brought about. ‘‘ Rancid” is 
from the Latin word ranceo, ‘to grow mouldy,” and the term ‘is 
applied to fats, oils, or any greasy body that, by absorbing oxygen 
from the air, has acquired a strong odour and a disagreeable taste, 
due to the development of acid gas, as the stearic and oleic.” But to 
make the statement of value, Mr. Hannay should also let us know 
under what conditions the experiments were carried out, viz., was 
the paint mixture simply preserved in metallic tubes impervious 
to the air, or was it spread out in the normal way, as a coat of 
paint is exposed to atmospheric influences? Let me have these 
facts, and I can deduce the true value of the experiments. A 
paint is made to be used ona surface that is exposed to atmo- 
spheric influences, not to be kept for years in closed collapsible 
tubes. Results, to be of practical utility, should be carried out 
under conditions as near akin as possible to the actual way in which 
the paint is to be employed. As it is, Mr. Hannay’s experiments 
simply confirm the statements made in my article, of which he 
himself admits the truth. 

September 21st, 1903. 8. 





Sir,—My attention has been directed to an article in THE 
ENGINEER of 4th inst., on ‘‘The Value of White Paints for 
Engineering Structures,” and to correspondence relating thereto 
in subsequent issues. Owing, probably, to my connection with the 
subject of paint, and to the fact that the article in question 
appeared over the initial ‘‘S.,” it has been attributed—so I am 
informed—to me. I take the liberty of asking you to permit 
me, in fairness both to your contributor and to myself, to disclaim 
the authorship. 
J. CRUICKSHANK SmMiTH, B.Sce., F.C.S., M.S.C.I. 
London, W., September 23rd. 





THE STORAGE OF COAL, 


S1r,—The article under the above heading, which appeared in 
your issue of the 4th of September, raises a question of the 
greatest importance. Asis well known, in order to provide for 
the requirements of the Navy, large quantities of coals are stored 
at the various coaling stations, situated in different portions of the 
globe, and as a result of such storing great loss of quality is 
unavoidable, owing to its exposure to the atmosphere. 
Any one, therefore, who can suggest a means whereby this loss 
can be avoided would certainly deserve the thanks of this and 
future generations, 
The latest idea for endeavouring to prevent the deterioration of 
coal is to submerge it in the sea for a considerable length of time, 
recent experiments apparently having proved the value of this 
plan. I can quite believe that a great benefit will be conferred on 
coal being thus treated. But I beg leave to point out that it was not 
due to it being covered up from the atmosphere merely that made 
the submerged coal so much better, although that would confer a 
certain amount of benefit, but I think that it was rather due to the 
salt which is in the sea which the coal absorbed while it lay at the 
bottom of the ocean. 
That salt will im a great calorific value to coal can be tested 
by any one who will care to go to the trouble of the experiment. 
For the last two years I have so treated the coals I use for 
domestic purposes, and I am fully convinced that giving the coal a 
strong dose of coarse salt and water about twelve hours before being 
used will give results that will confirm my statements. I briefly 
tabulate the benefits I have found the addition of this ingredient 
to have :—(1) The fire burns much brighter than without it, giving 
off, of course, more heat ; (2) there is considerably less smoke ; (3) 
little or no soot adheres to the chimney, the salt seemingly 
decomposing it ; (4) fewer ashes are made, nearly everything being 
burned ; (5) apoker never needs tobeused to stir the fire, it always 
burns brightly, and never goes out till the last ember has been 
pirate 

The experiments now heing conducted by the Admiralty will 
doubtless put the question at rest, their attention having been 
drawn to the matter. H. JACKSON, 
Walsingham, September 22nd. 





ENGLISH QUOTATIONS IN RUSSIA. 


S1r,—May I be permitted the remark that your engineering firms 
continue to be a long way behind their German competitors in the 
treatment of the export trade, at least as far as Russia is concerned 
Some years ago an inquiry for a steam hammer was answered by 
the Petersburg agent giving practically nothing but the price, 
whilst the German quotation with drawings, weights, full 
particulars, and price without bed, had been in my possession for 
weeks, Little appears to have improved since then. In spite of 
my distinct demand, few quotations give the weight without a 
second inquiry. It wants considerable persuasion to get hammers 
without anvil blocks, or tools without the heavy fly-wheel, and I 
am now waiting a month for a quotation that I am informed has 
been forwarded to the Moscow agent, who probably is not at home, 
on a business tour. Surely arrangements can be made to quote 
direct and inform the agent later. 

A laudable, uncommercial fault of good English makers is to be 
on the safe side in offering machinery for certain duties ; and I have 
had recently quotations for tools out of all proportion to the work 
to be performed ; feed pumps too big for the boilers, and naturally 
much dearer than the correctly proportioned German make. __ 

I may here add that my firm is a well-known engineering 
concern, and is now equipping a new works that may take a fair 
quantity of tools, but will not go far out of its way to be favoured 
with English goods, PURCHASER, 

Charkow, September 16th. 





THE INSPECTION OF MATERIALS. 


Str,—In reply to the letter of last week signed Arthur Ather- 
ton, may I say that I fail to see this gentleman’s point. Probably 
he knows more about the Snead Company’s works than I do, and 
is therefore talking with better information. I am obliged to him 
for drawing my attention to the paragraph on page 265 ante, but 
so far as my Laelades goes, this works is operated mainly on 
the principle of one tool one motor. There is much to be said for 
and against this idea; but as Mr. Atherton does not touch this 
ground, but confines himself to objecting to the numbers and 
powers of the motors used, I presume that it is with the latter 
solely that he is quarrelling. 

As information, I would therefore be very glad to learn from 
Mr. Atherton how he would arrange his motors under such condi- 
tions. Will he select, say, a 5 horse-power as his standard, and 
when a tool requires 45 horse to drive it, arrange nine of these 
motors to doit? This certainly seems the logical conclusion of his 
letter. 

Perhaps he will be good enough to make his point a little clearer. 

Derby, September 23rd. A MANUFACTURER, 








Tue Newcastle-on-Tyne City Council have adopted a 
scheme for the improvement and extension of the river quay at a 
cost of £559,000, of which £246,000 is for the improvement of the 
existing quay and £313,000 for extensions. The water at the 
existing quay is to be deepened and the extension is to be carried 
out for 1050ft. It will provide three berths for vessels. 








of what I have stated in my article. Every schoolboy knows that 
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other with a pipe running 
to just on the boiler side 
of the damper. It will be 
evident that if there is a 
different degree of vacuum 
on either side of the dia- 
Pp there will be a 
tendency for the latter to 
be forced out of its normal 
position, that is to say, if 
it is light and elastic 
enough. As a fact, in the 
instrument we have ex- 








A NEW DRILL AND A CAM MILLER. 


SEVERAL new machine tools have been brought out | 
recently by Cunliffe and Croom, Limited, of the Broughton 
Ironworks, Manchester, two of which we _ illustrate. 
One of these is an improved type of radial drilling machine 
adapted for drilling, tapping, and studding. The machine 
consists of a strong box bed, which is planed on the top and 
one side, and provided with bolt grooves planed from the | 
solid for securing the work. The circular pillar, on which 
the arm revolves a complete circle, is securely bolted ‘to the | 
box bed. The column to which the arm is attached is bored | 
to fit on the pillar, and is provided with clamping motion to 
secure it at any radius. The drill headstock is movable along 
the arm by rack and pinion, and is also provided with | 
locking motion. The drill spindle is 24in. diameter, with | 
12in. variable self-acting down-feed and also slow hand | 
adjustment. The spindle is counterbalanced by a weight | 
placed in a safe position, and can be raised, lowered, and | 
reversed instantly, a motion being provided for withdrawing | 
the tap quickly after tapping a hole. Suitable counter | 
driving vamp is provided. 

The other new tool, of which we give an illustration, is a | 
cam milling machine suitable for milling the face of grooved | 
cams used in winding frames and for similar purposes. This 
machine is designed to overcome all vibration, and to pro- 
duce a perfect finish on the surface of the work. The head- | 
stock, carrying the main spindle is cast with the bed, and 
the bearings carrying the spindle are unusually large in | 
diameter and of extra length. The loose headstock has a 
sliding spindle of extra large diameter, and is bored up taper | 
to receive the taper end of the mandrel on which the cam is 
fixed. The cam is traversed in a rotary direction by means | 
of a special carrier, which fits on the main spindle and drives | 
the cam by the arms, this method of driving avoiding all 
tension on the mandrel carrying the cam. The throw of the | 
cam is determined by a suitable former, which is bolted on | 
to the face plate, and a runner and weight, placed inside the | 
box body to give the necessary travel to the saddle carrying 
the milling cutter head, whilst the spindle carrying the 
former is making one revolution. A separate former is | 
necessary for each throw of the cam. The adjustment of the 
milling tool to and from the centre admits cams up to 14in. | 
diameter, and the travel of the carriage allows cams with | 
10in. throw to be produced. A clutch motion is provided to | 
disengage the main spindle in the fast headstock from its | 
driving motion, to allow the spindle to be revolved quickly | 
for setting purposes. Drawings of the principal parts of both 
machines are given. 





| 
| 
| 





THE PYRIMETER. | 


AN instrument just introduced into this country from Ger- 
many, and known as the pyrimeter, claims to measure accu- 
rately the draught in boiler furnaces, and thereby to enable an 
economy in coal to be effected. The mechanism of the instru- 
ment consists of a light diaphragm enclosed in an air-tight box 
divided into two parts by a central dividing partition. This 
partition is perforated, so that pressure can act on both sides 
of the diaphragm, which is so fixed that no air can get past 
it in either direction. One side of the diaphragm is put into 
communication with the inside of the furnace door, and the 





amined it is light enough 
to show quite small varia- 
tions ofair pressure, and the 
dial is graduated to read 
in millimetres of water. The diaphragm has attached 
to it a lightly mounted system of levers working against 
a spring, which is fixed in bearings to the inside of 
the case of the instrument. On the spindle of the spring is 
mounted a light pointer. A vacuum on one side of the 
diaphragm sends the pointer in one direction, and if on the 
other side, in the other direction. When at work with a 
partial vacuum on both sides of the diaphragm, it is intended 
that the instrument shall register the difference between the 
two, and hence the effective draught in the furnace. The 
idea is that the stoker, when he has learnt the exact reading 
of the pyrimeter which will give him a maximum of steam 
with a minimum of fuel, shall always endeavour to keep the 
pointer of the gauge in that position. If it varies either on 
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DRIVING GEAR OF RADIAL DRILL 


one side or the other, he knows that the best is not being 
obtained from his fuel, and he must make some adjustment. 
A saving in most instances of from 10 to 20 per cent., and in 
some of from 20 to 40 per cent. of coal, is claimed. It is 
further stated that the spring of the instrument will not 
weaken ; that the gauge cannot get choked up; that it will 
indicate when the grate is unevenly covered, when clinkers 
should be removed, and when fresh coals are required. It is 
pointed out that as, in consequence of the foregoing, it is 
not necessary to open the fire-doors so many times to watch 
the progress of the fire, there is less loss from this cause. 
The instrument is supplied by the Pyri Syndicate, of 
77, Finsbury-pavement, London, E.C. 


We learn from the Iron Age that a company has been 
formed in Buffalo to extract the rare metal radium from uranium 
ores obtained from Utah beds. The Buffalo company proposes to 
make it a marketable commodity, producing it as a commerc'al 
article. The crude radium-barium product will be converted into 
a chloride salt, and the process of eliminating the barium chloride 
begun. When the mass of 10,000 grammes has:been reduced to 100 
grammes the compound will have an activity of 1000 units, and if 
properly dried and sealed in a tube will glow. Upon being still 
further concentrated to 10 grammesof 1000 unitsactivity, it would be 
unsafe to carry on one’s person except in a lead case. A final con- 
centration of the 10grammesto] gramme of 100,000 unitsactivity will 
provide a compound 90 per cent. barium and 10 per cent, radium 


| chloride, 
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(For description see page 310) 
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DOCKYARD NOTES. 


As part of the new ‘‘ Fisher scheme,” double the number 
of officers required are now entered for the torpedo course. 
When half the course is completed an examination will be | 
held, and 50 per cent. only will be allowed to continue. This 
is an excellent innovation. Under the old system, once an 
ofticer started to qualify for torpedo he went on, and qualified 
without any very excessive demands on his brain unless he 
chose to work hard. 








SuExp will soon be as plentiful as sailors in the French 
fleet if the present régime continues. The Henri IV. has 
been firing her after 5:5in. again. Twenty rounds were fired, 
with pauses during which sheep were put into the big gun | 
turret immediately below. Four were thusinserted. At the 
end of it all a medical commission appeared, and, after exa- 
mination, announced that two had contracted congestion of | 
the brain and the other two congestion of the lungs. They 
were still alive, but when these diseases are added to those 
developed by the sheep in the first trial, we are forced to 
conclude that the lot of the crew of the Henri IV. in action 
Will not be a very happy one, if sheep are any criterion. 


Iv is rumoured that the French cruiser Friant has hope- 
lessly broken down, and is to have her boilers removed and 
replaced by others. She is one of the Niclausse boilered 
cruisers. This type of boiler has had a remarkable run of ill- 
luck in France of late, as it did excellently on its first instal- 
lation. Circulation is stated to be at the bottom of the 
trouble ; but so many rumours are afloat that it is difficult 
to arrive at any exact data. 





Tue American cruiser Pennsylvania was launched at 


Cramp’s Yard, Philadelphia, recently. The Maryland, her Offenbach-on-the-Main, in Germany, in the year 1837. His 
sister, is due for launching next month, at Newport News. father was of Scotch descent, and his mother was English, 
the former being a manufacturer in and mayor of the town of 

Tue Russian submarines are reported to have turned out Offenbach. Mr. Dick was first of all educated at Offenbach, 
failures. and subsequently in Wiesbaden and Heidelberg. He accepted 
= eo of wa Professorship of Chemistry &- — Col- 
Ar last Portugal is within measurable distance of having 1¢8® Obie, U.S.A., in 1859, but was preven m going to 
staf ; take it up, proceeding, instead, to the ironworks of Henrichs 
its ironclad again. The old Vasco da Gama—launched before Huette, a Westphalia. In 1862 he went to Spain to take 








| most of us were born—has been re-constructed. She has been charge of the blast furnaces, laboratory, &c., of what ‘is now 


given new guns, new armour, new engines and boilers, had 2 ~ 

her hull lengthened, and a good deal of it renewed. Like the Compania de Hornos Altos, at Bilbao. our, yeans iter 

the Irishman’s gun, there is little of her left to swear by. Mr. C.J. A. Dick, till the F si reg 

pea she exists, and if all goes well, should be back at pat ar England It hong iin rtly after this that | h be I = : 
sane, Sink Etaly, tno Sow weeny time. interested in phosphor bronze, and introduced the manu- 

THE small Russian squadron now awaiting developments Saaaher Somme Catania otic rd a seed, tl 1881, 





| at the Pireus is—except our cruiser equadron—one of the Subsequently he devoted his attention to the improvement of 


fastest that has yet been seen. It consists of the Bayan, : ; 
22 knots; the Aurora, 20 knots; and the battleship Tsareviteh, brass alloys. After a number of patient experiments, he 
i ‘ : : ss eventually succeeded in dissolving iron to saturation in 
which does 19:5 knots pretty easily. It is the first time in Fi : 
history that Russia has had a flyi uadron in deed as molten spelter, thus producing an alloy of definite propor- 
well as in name ying 4 tions. is alloy, when added to the various alloys of 
‘ copper, forms the basis of the series of alloys known as 
. _ Delta metal. It was in 1888 that Mr. Dick formed the 
HouLaND has decided to build some more battleship- Delta Metal Company, and he also established works for the 
cruisers of the Koningin Regentes type. production of this material in Germany, France, Belgium, 
| Austria, Italy, and Spain. 
Perhaps the most important of Mr. Dick’s inventions was 
the extrusion process to which we referred in an article on 
GEORGE ALEXANDER DICK. | high-speed brass which we published on June 26th last. By 
ae this process, which is named ‘‘ Dick-strudo,’’ the heated alloys 
We regret to have to announce the death of Mr. George are squirted through dies of almost any conceivable shape by 
Alexander Dick, the chairman and managing director of the means of hydraulic pressure, which frequently exceeds 30 tons 
Delta Metal Company, Limited. Mr. Dick was born in on the square inch, the result being the production of a sub- 
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stance which is homogeneous, strong, and ductile, and free 
from the defects frequently found in ordinary castings. 
The first experiments in this direction were made in 1892-93, 
but the process did not reach a commercially successful stage 
till 1894. Since that time it has been developed very con- 
siderably, and is now carried on at the works of the company 
in London and Birmingham. 

Mr. Dick became chairman of the Delta Metal Company 
some three years ago on the retirement on account of 
ill-health, of Mr. Chas. Cammell, of Sheffield. During the 
last few years Mr. Dick took a less active part in the business, 
and he died on the 18th inst. from heart failure following upon 
influenza. 








COMPLETION OF ROKER PIER. 


WE have received from the River Wear Commissioners the 
following description of the Roker Pier, which was opened 
on Wednesday last by the Earl of Durham. This great 
work, which is being carried out at a cost of over halfa 
million sterling, was begun eighteen years ago, when 





Arca of Water Space at High Water 0.S.T. 
125 Acres. 











PLAN OF HARBOUR 


the foundation stone was laid by the late Sir James 
Laing, chairman of the River Wear Commissioners, 
which event took place on September 14th, 1885. The 
scheme embraces the construction of two enormously strong 
piers of granite and concrete on the north and south sides of 
the river, which, when completed, will render safe the 
entrance of vessels in any kind of weather, and also form a 
splendid harbour of refuge which will not be equalled on the 
North-east Coast of England. 

The designing and constructing of the piers have been 
entirely carried out by Mr. H. H. Wake, M. Inst. C.E., the 
engineer to the Commissioners, whose work in designing and 
carrying out the scheme was most favourably commented 
upon by engineers from all parts of the kingdom at their 
meeting last year. The immense granite and concrete blocks, 
weighing up to 56 tons, used in the building of the piers, 


have been constructed at works belonging to the Commis- 
sioners, where they have been placed upon wagons by a 
Goliath crane, and then lifted into position at the Roker 
Pier by means of a 60-ton hydraulic radial crane. 

The length of the pier just completed is 2800ft., and the 
new pier in course of construction on the south side of the river 
will be 2844ft. in length—see plan—of which 2299ft. have been 
constructed. The width of the Roker Pier is 35ft. for a dis- 
tance of 2000ft. out, and for the remainder it is 41ft. The 
height of the pier above high water is 10ft. At the extreme 
end of the pier an enormous roundhead has been constructed 
on a foundation 40ft. below low water, and rises to a height 
of 18ft. above the level of high water, the total height of the 
structure being 72ft. 6in. It rests upon a caisson 101ft. long 
by 69ft. wide, which, when sunk into position, was filled with 
some 10,000 tons of concrete. The outer part of the round- 
head consists of very large granite-faced blocks, varying in 
weight from 43 to 51 tons, the total weight of the roundhead 
being estimated at 23,000 tons. The lighthouse erected upon 
this structure is of red and white granite, and rises to a height 
of 54ft. 6in., its diameter at the bottom being 31ft., gradually 
reduced to 16ft. at thesummit, and the lantern has a diameter 
of 10ft. The light will be the most powerful port light in the 
kingdom, and the quickest flashing light; its focal plane is 
83ft. 6in. above high water. The fog siren apparatus has 
been installed by Messrs. Scott and Mountain, of Newcastle- 
on-Tyne, the lantern and lighting apparatus being made by 


pice ee 


p hited 2 
7 Re 
Beye Ler : 


ie ie 
em and gee 
Boo "Pewee J) Mii gedit Fo | 

pet ae Snap bisa oe 

ho Te, = 


vig? Sars 





SECTION OF PIER 


Messrs. Chance Brothers, of Birmingham. The total cost of 
the entire scheme is expected to be about £540,000, of which 
the new pier just completed will cost £290,000, including the 
roundhead and lighthouse. 

During the course of construction, concrete and granite 
blocks weighing from 40 to 50 tons have been placed in position 
from time to time by a number of eminent persons, including 
thelate chairman, Sir James Laing, thelate Lord Ravensworth, 
Lord Durham, Moms. Charles de Lesseps, the Marquis and Mar- 
chioness of Londonderry, Lord Brabourne, the Lady Elizabeth 
Williamson, Mr. H. T. Morton, Colonel Allison, Vice-Admiral 
Lord Walter Kerr, Viscount Valentia, Lord Hopetoun, Mr. 
H. H. Wake, Mr. Robert Thompson, Mr. G. R. Booth, Mr. 
R. M, Hudson, and others. 

The last stone, which Lord Durham placed in position, is 
a large polished block of black granite, and bears the follow- 
ing inscription :—‘‘ The foundation block of this pier was 
laid on the 14th September, 1885, by James Laing, Esqre., 
Chairman of the River Wear Commissioners. To record its 
completion this stone was placed in position on the 23rd Sep- 
tember, 1903,-by the Right Honourable the Earl of Durham, 





Lord Lieutenant of the County. Jenneson Taylor, Esqre. 
Chairman of the Commissioners. Henry Hay Wake, Mem. 
Inst, C.E., Engineer.’’ The stone was laid in the lighthouse 
at the end of the pier. 

The work has been very satisfactorily carried out under 
the personal supervision of the designer, Mr. H. H. Wake, 
and the ceremony on the 23rd inst. was a most important 
event in the commercial history of the North-east Coast. A 
general view of the pier is given above, together with a plan 
and section. 








GAUGING LOCOMOTIVES WITH A P1aNo.—The failure of American 
locomotives in this country is at last explained. According to the 
American Machinist, the use of gauges has been given up and a 
system of testing for s‘ze and soundness by the use of pianos has 
been adopted instead. Lest we should be deemed guilty of 
exaggeration, we quote from a thoughtful articie in a recent 
number of our esteemed contemporary:—‘‘In all up-to-date 
round-houses in America they have an equipment of pianos by 
which locomotives are tested when they come in from their runs, 
Every part of a locomotive—made of good American materials— 
will vibrate at a certain rate and no other. Now, by ascertaining 
in the case of each new locomotive just the rate of vibration for 
each part composing it, they can, of course, easily strike a note 
that will be synchronous with it, and thus set it in vibration, so 
that any flaws or incipient cracks are at once detected. The work 
was formerly done by means of hammering on the parts them- 
selves, but this is a clumsy and British way, besides being slower 
and more laborious than the piano method. Incidentally, 
this plan affords also an excellent means of testing the inter- 
changeability of parts, because where 500 or more locomotives, all 
alike, are delivered to a road in one day all that is necessary is to 
establish the particular tune that any one of these locomotives 
will harmonise with, and then, if anyone of the others fails to har- 
monise, it is at once known that there must be some variation of 
size in some of the parts, and the locomotive is immediately sent 
back to the factory ; in fact, sometimes the whole lot is condemned. 
This, of course, is a much finer test than by gauging, and goes far 
to explain our remarkable development of interchangeable manu- 
facture.” We may add that we are apparently indebted to a 
statement made in our columns, that a piano had been carried 
into a running shed by a flood, for the information just given. 


RaiLway CONSTRUCTION IN S1perta. — Although from the 
moment that the idea of constructing a railway across Siberia was 
entertained seriously the Russian authorities claimed that such a 
line was demanded in the interest of Siberia’s development, yet it 
becomes more and more manifest that the Trans-Siberian main 
line, which has taken the place of the old Siberian foot roads, 
serves primarily administrative and military purposes, while the 
carriage of goods is of quite secondary ee oan ag Moreover, 
the route taken by the Siberian Railway makes the line of small 
practical utility in developing the vast mineral wealth of the 
country, seeing that the centres of mining industry of Siberia lie 
for the most part at great distances from the line. Thus, only 
when these mining centres shall have been connected by branch 
lines with the main line will the latter be able to assist more 
adequately in the development of Siberia. The branch line that 
calls for immediate construction is that from the Barnaul district. 
This projected line has been surveyed ; it would run from Barnaul 
to the station of Polomoshnaya, and it would have a branch line 
to the village of Koltshugin, the centre of rich coalfields. This 
line would be about 270 miles in length, and the cost of its con- 
struction has been estimated at £1,760,000. The report on the 
projected line shows that, owing to the favourable conditions of 
its soil and climate, and to its agriculture and. cattle-raising 
industry, the Altai region could become the granary for supplying 
corn to Eastern Siberia, for the latter region, as compared with 
the Altai region, is more adapted to the exclusive development of 
industry than of agriculture. Again, the iron industry of the 
Ural district suffers from lack of coal ; thus, if the branch line to 
Koltshugin were built, then the rich coal. deposits of that place 
could be turned to good account by the Ural ironworks, At any 
rate, a Belgian syndicate has expressed its willingness to build tke 
Barnaul branch line and the line to Koltshugin; 
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DEVELOPMENTS IN AUTOMOBILE 
CONSTRUCTION. 
By T. CLARKSON. 


ux resurrection of automobilism has given greater scope to the 
mechanical engineer, and has imposed upon him the serious 
sibility of producing safe and reliable motors for both public 
respon y of pI “ : 
and private service. There has been much discussion as to the 
best type of motor, but at the present time there are only three 
eneral types seriously considered—(1) petrol, (2) steam, (3) electric. 
é ich of these has its partisans, and much prejudice and want of 
experience still obtain in respect to each of these types. The 
internal combustion petrol motor has presented the easiest pro- 
plem to the constructor of automobiles, and is, consequently, the 
most numerous type at present. The problems involved in the 
construction of a really efficient steam car are more difficult, and 
it is only quite recently that a satisfactory solution of these pro- 
plems has been discovered. : 

The question of the best type of motor is not one to be settled 
by prejudice or want of knowledge, but must depend on the degree 
of perfection to which each type may be brought, and I therefore 
submit that an examination of some of the later developments in 
steam car construction merits the attention of all who are interested 
in automobilism, or in the great question of improved facilities for 
transportation. For some time past, owing to the large vogue of 
the petrol motor, the advocate of steam cars has been looked upon 
us more or less of a freak, or as one who is suffering from measles, 
or some other infantile complaint, and was, for a time at any rate, 
unfit to be associated with respectable automobilists. One reason 
for this condition of things was doubtless that a large number of 
flimsy toy steam cars of American manufacture were flooded upon 
the market. These cars, although running with the characteristic 
smoothness of steam, were otherwise of very inferior design and 
construction, but it has been concluded by many that these 
represent the full capabilities of steam cars. I hope to show, how- 
ever, that this conclusion is entirely erroneous, 

Apart from their deficiencies in scientific construction, the 
flimsy character of the work is one of the greatest objections to 
these cars. This has caused endless trouble, disappointment, 
disgust, and dissatisfaction, and has been discouraging to those 
who had reason to believe that steam is capable of better things 
and more reasonable interpretation. There is, however, one great 
comfort to be found in the fact that, notwithstanding there have 
been over 4000 of these flimsy toy cars supplied to the public, there 
has not been a single case recorded of a boiler explosion, although 
these cars have, for the most part, been in quite inexperienced 
hands, This certainly ought to have allayed any lingering 
suspicion in the minds of any as to the safety of the steam car. 

Commercial automobilism, as distinguished from the use of 
these vehicles purely for pleasure purposes, covers an extremely 
wide field of usefulness, ranging from the light parcel-delivery 
motor cycle or voiturette to the heavy 6-ton lorry. Between these 
extremes there is what may be termed the middle c'ass—a large 
and important one dealing with weights of from half a ton to 
two tons, and I am convinced that the scope is sufficiently large to 
justify the manufacturer focussing his energies upon one class— 
rather than attempting to produce vars adapted to both the 
lightest and heaviest class of work. In fact, for the attainment of 
the highest excellence of design and construction, specialisation 
upon one useful type or size is essential. Only in this manner 
can the best results be obtained at the lowest cost. 

I propose in the present instance to deal with the middle class 
of automobilism. The working conditions affecting this class 
demand the utmost reliability with reserve power, the construction 
being of the most permanent and durable character ; also greater 
cleanliness is necessary than in the case of the heavier vehicles. 
In heavy cc cial automobiles the driver may get as dirty as 
he pleases by handling coal or oiling machinery without impairing 
the respectability of the firm he represents; but the express 
delivery car and its driver of the up-to-date house are expected to 
be cleanand smart. If steam can be successfully applied to such 
service, it must be upon an altogether different basis from the 
ordinary heavy steam automobile. It is held by some that only 
the petrol or electric car can be used for a service requiring 
cleanliness, This conclusion is quite erroneous, and indicates a 
want of appreciation of the possibilities of the steam type of 
motor, Our old friend and faithful ally, steam, long and success- 
fully employed for the heavy and rough work, is, I am confident, 
capable of very distinguished service in a situation of more refined 
conditions. 

One of the greatest essentials in commercial automobilism is 
reliability and certainty of action. The reputation of steam, a‘: 
employed for general purposes, stands very high in this respect ; 
and it may be laid down as an incontrovertible fact that a steam 
engine, constructed so as to utilise the latest developments in the 
mechanical arts, embodies in greatest measure exactly those 
qualities which are most desired in an automobile. That is to say, 
it will work longer than any other without needing attention o1 
repairs. It needs less skill to run, and possesses a larger reserve 
power for emergencies, It also needs no complicated and expen- 
sive change-speed gear, The opponent to steam will admit this, 
but | have heard him remark that, ‘‘ Although your engine may 
bear an excellent reputation, the boiler is a devil.” Here, again, 
our critic speaks as though human progress did not exist, and 
was incapable of exorcising the evil spirit, or reforming the evil 
character, 

It is necessary to point out that the old conception of a boiler 
having a fire-box into which fuel had to be periodically shovelled, 
and a chimney which emitted both. smoke and steam, is entirely 
erroneous as to the modern steam generator for automobile pur- 
poses, It is no longer necessary to shovel on coals, or to soil one’s 
hands by attending to the fire. A proper system of liquid fuel 
has settled all that, and has at the same time done away with 
the smoke trouble, while an efficient condenser has done away 
with the appearance of exhaust steam, and has made it difficult 
for the casual observer to tell what is the motive power employed, 
so little is the boiler in evidence ; and I have been oftentimes 
asked whether the car I was driving was not propelled electrically. 

The most vital parts of a steam car are the burner, boiler, con- 
denser, and engine. The production ofa good boiler or steam 
generator has been found to rest almost entirely on the production 
of a good oil burner or heat generator, and the burner and boiler 
have each to be designed with regard to the other, to the end that 
when combined they shall form a harmonious whole, which will 
produce all the steam ever required, from the maximum demands 
whenclimbing a bill to the minimum when descending or when stand- 
ing still. The oil burner must be a clean generator of heat, free from 
smoke or smell, and as quiet as possible. It must be easy to start, 
and very flexible in its capacity ; that is to say, it shall burn with 
equal efficiency at all rates of consumption, from the maximum to 
the minimum, and it should be adapted to use the cheaper grades 
of oil, which are everywhere obtainable, and which are safer to 
store and to handle than petrol. The parts of the burner most 
subject to oxidation should be inexpensive and readily replaced. 

The subject of oil-burning for steam-raising is in itself so large 
that the whole of the time now available could easily be occupied 
by investigation into this question. I was tempted to do this 
rather than deal with the broader subject of the steam car, but 
in order to make the matter clear, experimental demonstrations 
are desirable, and without special arrangements for withdrawing 
the products, the atmosphere of the room would soon be pol- 
luted in a more objectionable manner than by tobacco smoke. 
Although a more thorough investigation of oil burners is not now 
os I may outline the principles of oil-burning for auto- 

obile pi ‘ 

The first is the selection of the oil to be used. The American 
steam-car constructors have selected petrol or gasolene, which is 








* British Association, Section G. 





a much cheaper commodity in the States than here, and the pro- 
duction of a vaporising burner using petrol is a far simpler matter 
than one to use kerosene or paraffin oil, but the use of this latter 
oil possesses many advantages, First, that it is only one-third the 
cost per gallon ; secondly, that it has a higher calorific value ; thirdly, 
it is safer to handle and store; fourthly, it may be obtaiaed not 
only in this country, but in almost every part of the world which 
has been reached by civilisation. Another important advantage 
in the use of paraffin instead of petrol is, that the world’s supply of 
paraffin is so much greater, and the present upward tendency in 
the price of petrol, consequent upon the spread of automobilism, 
is an indication of the need for tapping the larger supply of 
paraffin. Both of these fuels are derived from the same crude 
petroleum, which is capable of yielding from 10-15 per cent. of 
ro and from 30-45 per cent. of ffin oil. For these reasons 

have endeavoured to devise a satisfactory burner to use the oil 
which occurs in the greatest abundance, and which possesses such 
et advantages over petrol. 

‘hick black oil can be burned with a blast of air or steam, but is 
liable to smoke occasionally. Starting is difficult with it, and the 
use of another fuel for starting purposes is not permissible. 
Paraffin or kerosene bas been found to work fairly well in an 
ordinary internal combustion motor for stationary purposes, where, 
of course, the exhaust products can be carried nght away, but for 
automobile purposes it has not been sosuccessful. It can, however, 
be burnt under a steam generator so as to produce a perfectl 
unobjectionable product. The oil may be burnt either from wic' 
or by a spray produced by air or steam, but these methods are not 
so satisfactory as vaporising, the oil mixing with air and burning 
atmospherically, as in a burner of the Bunsen type. The great 
difficulty experienced in producing an oil-vapour burner of this 
type was to prevent ‘lighting back,” or preventing the flame from 
getting inside the mixing chamber. arious arrangements of 
single and multiple gauze, perforated grids, fine slits and holes 
were tried, and even the circulation of water round the upper part 
of the burner in order to keep it cool, but none of these have 
proved satisfactory. The action of gauze or perforated metal to 
nai the passage of flame, as was shown by Sir Humphry 

avey, depends upon the rapid conduction of heat, in order to 
maintain the temperature on one side of the gauze sufficiently 
low to prevent the e of the flame. Since this difference 
cannot be maintained with any form of gauze or perforated 
screen inside a fire-box, which must necessarily expose a 
large surface to the absorption of the heat radiated from the 
flame, it was necessary to use other means, and the most 
satisfactory hitherto found has been to make the mixture of oi 
vapour and air issue from the burner with a velocity in excess of 
that of the propagation of flame. In other words, the mixture of 
vapour and air comes out of the burner with such force that the 
flame cannot get inside. This enables the size of the burner to be 
very much reduced, thereby reducing its absorbent power for 
radient heat, and at the same time it simplifies the form. The 
great thing is to maintain the velocity of efflux, and at the same 
time make the burner flexible in capacity. This can only be done 
by a variation of the orifices of the burner in direct proportion to 
the amount of fuel which is being consumed. When the burner is 
at full power, the orifice will be opened to the maximum. When 
the size of the flame is reduced, the area of the opening must also 
be reduced proportionately, in order to maintain the velocity of 
efflux, and thus prevent the flame from getting inside the burner. 
As the upper part of the burner must necessarily get strongly 
heated, it is desirable to make the arrangement for varying the 
area as simple as possible, otherwise it would be liable to stick, 
and would soon put the burner out of commision, 

The simplest form I have found is the mushroom valve, a circular 
disc carried upon a vertical stem, and being raised or lowered so as 
to give a greater or less area to the opening for the escape of the fuel 
mixture. This has entirely got over the difficulty of the use of 
gauze or perforated screens, but in order effectually to prevent 
‘lighting back,” it is necessary that this variation of the opening 
should be proportioned to the quantity of vapour injected into the 
burner. The simplest form of valve for the control of paraffin oil 
vapour I have found to be a cone or wedge, introduced from the 
front into the jet nozzle. This obviates the use of a stuffing-box in 
the rear, which is bound to give trouble through leakage. At first 
a cone was used, and was moved in and out simultaneously with the 
lowering or raising of the mushroom valve. This, however, did not 
prove satisfactory, and it was not easy at first to see the reason 
why, until it was recognised that the variation of the area of the 
jet orifice and the burner orifice were not strictly in the same ratio, 
the burner orifice varying in arithmetical progression, and the jet 
orifice varying in a form of geometrical progression. In other 
words, the burner orifice varied in one dimension, and the jet orifice 
in two. The jet orifice was then made square or rectangular, and 
a wedge substituted for a cone, thus making the variation in one 
dimension like the burner orifice. This modification entirely got 
over the difficulty of the ‘‘ lighting back ”’ of the burner, and works 
equally well at all rates of consumption within its capacity. 

Next as to the boiler, which may be defined as an absorber of 
heat, transforming the heat energy of the products of combustion 
into steam. 

Trials of various types of boilers, including water-tube, fire- 
tube, flash, and semi-fiash have resulted in a preference for the 
simple fire-tube for general service and reliability. Good results 
have been obtained with other types, and of these I think the 
semi-flash is the best ; that is, the flash boiler with some reserve, 
and in which the size of the flame is controlled automatically by 
the temperature of the superheated steam produced. The flash 
type generator has the advantage of being able to stand over- 
heating without leakage, but its reserve power is small, and limited 
more strictly to the burner power. It calls for higher skill, and 
frequently more exertion—for pumping—on the part of the 
driver. Onthe other hand, with the fire-tube boiler, the risk of 
overheating is practically eliminated when fitted with a reliable 
automatic water-feed and burner control. Greater steadiness of 
steaming and a larger reserve power is obtained, also less skill, 
_ no labour for pumping against pressure is demanded of the 

river. 

As the provision of reliable automatic appliances for controlling 
the fuel and water supply bears such an important relation to the 
boiler, something must be said about them. The control of the 
size of flame from the burner is effected by the pressure of steam 
in the boiler acting upon a piston or diaphragm, which is sup- 
ported by a spring, this being adjusted to compress when the 
working pressure is reached. When the spring compresses it 
permits the burner to be turned down and the size of flame 
reduced, so as to check the generation of steam. Conversely, 
when the pressure in the boiler falls, the spring relaxes and 
increases the supply of heat, so as to make more steam. The 
regulation of the supply of feed-water has not been found such a 
simple matter. Floats take up a good deal of room and have very 
little power. One form of float with reciprocating spindle I found 
to answer very well, but on account of the space occupied its use 
was not generally permissible. The best arrangement for con- 
trolling the supply of water to a boiler of any type—except the 
flash—I have found to consist of a thermal expansion device, 
which opens or closes the by-pass on the pump delivery. When 
the by-pass is closed the pump delivers the whole of its charge 
into the boiler, and when the pass is opened it allows either the 
whole or part of the water pumped to be returned to the tank 
instead of going into the boiler. 

After trying several forms of thermal expansion devices, the 
simplest and most reliable I have found to bea steel tube placed 
horizontally outside the boiler at the water level. One end of 
this steel tube is connected with the upper part of the boiler in the 
steam space, and the other end is connected to the lower part of 
the boiler, or water space, through a syphon tube, which forms a 
lock to prevent convection circulation, ‘This syphon thus remains 
fairly cool, yet permits the water in the controlling device to stand 
at the same level as in the boiler. The effect of lowering the 





water level is to charge the horizontal steel tube with steam from 
the boiler, and the effect of raising the water level causes the tube 
to be filled with comparatively cool water from the syphon. A 
variation in temperature of deg. is quite feasible, and even 
with the moderate expansion possessed by steel, it is practicable to 
make a thoroughly efficient controlling device without having 
recourse to the more highly expansive, but less reliable metal, 
copper, or any of its alloys. The expansion of the steel tube closes 
the by-pass valve, which is in the form of a circular disc of metal, 
carried by a diaphragm, 

There is one important feature not commonly recognised in con- 
nection with the feeding of water to a steam boiler on an automo- 
bile, namely, that the boiler is capable of yielding a larger supply 
of steam fora short time if the supply of feed-water is temporarily 
stopped. With a boiler possessing suitable capacity, it is quite 
permissible to entirely stop the supply of water to it for several 
minutes, which makes a marked difference in the reserve steaming 
power of the boiler, and improves the performance of a car when 
climbing a steep gradient. As soon as the gradient has been 
ascended, when the demand for steam is reduced, the feed-water 
may be again admitted, and should the car then be travelling on a 
down grade, and the demand for steam be entirely ling: oa a still 
greater quantity of water may be fed into the boiler than corre- 
sponds to the normal consumption. This variation in the feeding 
of the boiler, giving less or none at all when ascending, and more 
when descending, effects a marked improvement in the general 
running of a car ; the steam pressure is maintained more constant, 
and the car is able to respond to an abnormal demand with greater 
effect than if the feed is practically at a uniform rate. These 
remarks, of course, do not apply to the flash boiler, where, unfor- 
tunately, owing to the small reserve, it is necessary to increase the 
quantity of cool feed-water introduced into the boiler when a 
greater demand for steam is made. 

This graduated feeding of water, I have found, can be accom- 
plished in anextremely simple manner, by placing the thermo- 
expansion tube across the rear side of the boiler ; that is to say, if 
the boiler is in the front part of the car, the thermo-expansion 
device may conveniently lay across the dashboard. Any change 
in the grade of the road surface produces a corresponding tilt in 
the framework of the car. As the surface of the water in the 
boiler remains level, this causes the water toleave the thermo- 
expansion tube when descending a grade, and to flood it when 
ascending, thus causing the feed-water to be introduced in the 
desired manner. It will be seen that if the thermo-expansion 
tube, instead of being placed in the rear of the boiler, were placed 
across the front, the opposite effect would be produced, and the 
performance of the car would be depreciated. In addition to the 
automatic control of the water supply, and the heat supplied from 
the burner to the boiler, it is found convenient to supplement this 
by independent hand. control, as, under certain conditions, 
improved results may thus be obtained. 

ne of the most important features of the modern steam car 
is in the employment of superheated steam, and it is probably not 
over-stating the case to say that superheated steam is, next to the 
provision of a good burner, one of the principal means which has 
effected the redemption of the steam car. Superheating, like 
many other things, good in their places, may easily be carried to 
excess, and the results of my experience indicate that the greatest 
benefits are to be obtained by a temperature of 650 deg. Fah. to 
700 deg. Fah., as higher temperatures are liable to cause trouble, 
but with a properly constructed engine no trouble need be 
ne po in the use of steam up to 700 deg. Fah. The great 
value of superheating is in improving the engine economy b 
reducing the steam consumption for a given power, and althoug: 
superheating primarily only affects the engine, it indirectly affects 
every other vital part of the car. As for a given power the boiler 
has less steam to evaporate, the condenser has less steam to 
devaporate, and the duty of the pumps is proportionately 
lessened. The fuel and water consumption is Bahn gp and range 
of action or mileage capacity—on a single charge of water and 
fuel—is proportionately increased. This, of course, necessitates 
that the engine is constructed to use highly superheated steam, 
without giving trouble, either by leaky joints, or by increased 
friction, consequent upon deformation caused by unequal 
expansion. 

tis inevitable that the parts of the engine to which the super- 
heated steam has access, such as the cylinders and valve chambers, 
will expand more than the cooler parts, such as the shaft, connect- 
ing-rods, and valve gear, with which the highly superheated steam 
does not come into contact. The most satisfactory solution of 
this difficulty is, not to make two cylinders in one casting, but to 
have them quite distinct, and each mounted so as to permit of free 
lateral expansion, without affecting the distance between their 
centres, and with unrestricted longitudinal expansion, which 
merely produces a slight alteration in the clearance volumes at 
each end of the cylinder. 

One of the great troubles in the past in the use of superheated 
steam has been in the rapid wearing away of the packing in the 
stuffing-boxes of the piston and valve rods. For this reason some 
makers have preferred to use single-acting cylinders, which, of 
course, have only half the power, or, if made of equal power, 
occupy a considerably larger space. This also introduces complica- 
tions in the valve gear, as double the number of single-acting 
cylinders are necessary to give the same advantage in starting. 
The use of asbestos for packing stuffing-boxes for either piston or 
valve rods has not proved satisfactory, especially as the cars may 
sometimes be out of commission for several days at a time, 
particulariy when used as pleasure vehicles, and during this 
interval the moisture retained by the asbestos causes corrosion and 
pitting of rods. This acts like a file the next time the engine is 
used, cutting out the packing and making it practically impossible 
to keep the stuffing-boxes tight. Another difficulty in the use of 
ordinary packing is the necessity for frequent adjustment, and 
screwing up of the stuffing-box in order to keep it tight, and in 
frequently re-packing. ci is is an operation which requires a 
certain amount of experience and judgment, otherwise much harm 
may be done, and | have therefore sought to eliminate this 
entirely from the functions of the driver. 

The improvement in quality of mechanical work, and the greater 
accuracy now obtainable by the use of the universal grinding 
machine, has made it possible to adopt a form of rod packing 
which previously could not be used. ‘he piston-rods and valve 
rods can now be made more truly to approximate to the mathe- 
matical form of a cylinder than ever before ; and a solid metallic 
bush or sleeve can be made with about one th of an inch 
clearance, so as to slide with very slight friction over the rod, and 
remain practically steam-tight. This effect is improved by allow- 
ing the bush or sleeve to float on the rod, so far as any lateral 
displacement is concerned, and also by effective lubrication, which 
preserves a film of oil between the rod and the bush. The latter 
being non-absorbent, does not retain moisture to injure the rod 
when the car is out of commission for a considerable time. This 
improvement has made a double-acting cylinder better adapted to 
deal with the highly superheated steam, and at the same time has 
dispensed with the necessity for periodical tightening of the 
stuffing-boxes. The packing will last at least a year, and keeps 
the rods in excellent condition. 

(To be continued.) 








Tue report of the Caledonian Railway Company for the 
half-year ending July 31st states that the net revenue was £673,607. 
After payment of dividends on the preference stocks, £307,206, 
there remains £366,401. The directors recommend a dividend on 
the ordinary stock at the rate of 3? per cent. per annum, £346,118, 
leaving to the credit of next half-year £20,282. Excluding the 
trains run for other companies, the earnings per train mile of the 
passenger traffic are now 45-62d., compared with 44-56d. for the 
corresponding period of last year, and the merchandise and mineral 
traffic receipts per mile are 87-38d., compared with 81-34d, 
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INCREASING TEMPERATURES WITH DEPTH. 


It is a well-known fact that there is an increase in temperature 
as depth is attained below the earth’s surface. Various sates ot 
increase have been reported and considered correct in the past. 
At one time it was stated to be 90ft. for each degree of increase in 
temperature. At another time 60ft. was supposed to represent the 
average depth for each degree of increase, but observations taken in 
deep mines in many widely separated regions show this increase to 
vary greatly in different regions, and in different mines in the same 
region. It also depends largely upon the temperature at the sur- 
face when the test is made. The temperature in the lower levels 
of a deep mine, no matter how well ventilated, is nearly uniform, 


while the surface temperature may vary 140 deg. or more, at | 


different seasons of the year. In some mines there are conditions 
which make certain levels of the mine very hot, due to chemical 
action, and to boiling water and steam arising through fissures 
which undoubtedly extend to great depth. The mines of the Com- 
. Stock lode, Virginia City, U.S.A., is an instance of this. It is 
not always the deepest shaft or level in the mine that is hottest. 
This must be due to local causes, and to some extent to the condition 
~ of ventilation. 
Following are the rates of increase in some of the deepest shafts 
in the world :— 
Increase 
for 1 deg. Fah. 
Feet. 


Depth. 
t. 


Calumet and Hecla, U.S.A. oo 
Rand Victoria borehole .. .. .. .. .. 
Port Jackson borehole, New South Wales .. 
Wheeling wells, U.S.A. .. °° .. 2... 
Dolcoath mine, Cornwall .. .. ee 
Schladebach borehole, Prussia.. .. .. 
Baruschowitz borehole, Upper Silesia .. 


Comstock lode, U.S.A. 


In the case of the Calumet and Hecla mine, Red Jacket shaft, 
the temperature at depth of 4920ft. was 87-6 deg. when the shaft 
was first sunk, but after connection had been made with distant 
shafts the temperature was reduced to between 70 deg. and 80 deg., 
averaging about 72 deg. Fah. In the Tamarack mine, adjoining 
the Calumet and Hecla, the temperature is about 80 deg., but would 
undoubtedly be considerably higher if it were not for the large 
ventilating fans in use. The Tamarack shaft is 4938ft. deep, and 
at present the deepest shaft in the world. 

Following are some temperatures in other Lake Superior mines, 
U.S.A., and the depths at which they were taken :— 

Increase 
Depth. for 1 deg. Fuh. 
Feet. 
Atlantic mine 99-5 
Central mine oa 
Conglomerate mine 
Oscecla mine .. 
Tamarack mine .. 5 
Quincy mine .. et ae as eee 

The mean increase is 1 deg. in 100-8ft. The variations among 
cifferent mines are very noticeable, and are due, no doubt, in large 
part to difference in ventilation. It is noted that those nearest the 
shores of Lake Superior show the lowest ratio of increase, and those 
farthest — show the highest. 

In ‘‘Gold Mines of the Rand,” Messrs. Hatch and Chalmers give 
the following data on deep mines in various parts of the world, 
showing temperature both in the strata and in the open air :— 


Temperature. 


: - 
Country, mine, and mineral Depth Strata. Air. 
infeet. Deg. Fah. Deg. Fah. 
Belgium, Limon, coal .. .. .. 3489 .. 78 .. 
Austria, Adalbert, silver-lead 
Prussia, Sanson, silver .. .. .. 
England, Rosebridge, coal .. .. 
America, Comstock lode, gold- 
on, PR eae 
America, Comstock lode, gold- 
ee sar we 


2532 
2442 
1000... «o 


so os os os SD as 100 
* At bottom of up-cast. 

It will be noticed that the air temperature is from 8 deg. to 
30 deg. lower than that of the rock strata itself. The temperatures 
in the mines of the Rand in South Africa, together with other data 
having a bearing on the subject, is given by ‘South African 
Mines ” as follows :— 

Ferreira shaft. 

Temperature. 
Depth. Dey. Fah. 


a 
iS] 
oe 


HOM mache 


UR ce. se 
Crown Deep 
shaft. 
825 .. 
These temperatures were taken by A. F. Crosse some years ago, 
and from them it would appear that the variation is somewhat less 
than 1 deg. for every 100ft. H. Jennings states that tests of the 
increment show only 1 deg. Fah. for every 208ft. 
The following data taken from the last annual report of the 
Mines Department contains interesting particulars regarding 
ventilation on three deep-level mines of the Rand 


of the fact that the leeward leg of the windwardand leeward races off 
Sandy Hook is almost invariably turned bya shift of the wind into 
a reach, it was calculated that being fast under spinnaker and 
exceptionally fast on a reach, she would be certain to gain on the 
leeward leg everything that she might lose by her less speedy per- 
formance when beating out to the weather mark. It was estimated 
that, with her great overh and full water-lines, the most un- 
favourable conditions for Reliance would occur when sheets were 
hard aboard, and she was heading into a short and broken sea. 
As a matter of fact, this estimate of the boat turned out to be 
entirely at fault; for she was unable to beat Constitution on a 
reach, while in windward work she proved to be a most consistent 
and remarkable performer. Even in the much-dreaded combina- 
tion of light winds and lumpy seas, she has proved to be a simply 
phenomenal craft, being, indeed, so swift under these conditions 
| as to stand in a class absolutely by herself. Thus has theory 
| proved itself to be once more entirely at sea, and on no point so 
much as on the failure of Reliance to develop any remarkable 
speed when reaching in a whole-sail breeze. Anyone looking at 
her lines would expect that the easy diagonals, the great length of 
her water-line, and the small fas homer er in |e 4 me to the 
enormous rig would enable her to reel off a speed of at least 13} to 
14 knots an hour. Yet, asa matter of fact, her highest recorded 
speed in reaching on a measured 10-mile leg is only 12-6 knots per 
hour. How this discrepancy is to be explained nobody, not even 
Mr. Herreshoff himself, can tell. 

Turning now to the challenger, it was evident to every one who 
is acquanted with the elementary principles of yacht designing 
that her best work should be done in light winds, when the 
relatively small area of wetted surface which always goes with a 
full model of large displacement, such as she shows, would tell in 
her favour. The boat was evidently built for the Sandy Hook 
courses where light and moderate winds prevail at the time of the 
year when the races take place. It was natural to expect that in 
the stronger winds, when the speed passed the point at which the 
fuller body and relatively larger displacement of the English boat 
would tend to set up wave-making, the chances of Shamrock hold- 
ing Reliance would diminish, and that the stronger the wind, the 
less would be her likelihood of taking the race, Here again theory 
has been totally upset, for in the contests that have been held the 
Shamrock has shown to the best advantage when the winds were 
strongest, and as the strength of the wind diminished, so the 
margin by which she has been beaten has steadily increased. In 
the triangular race sailed in a good breeze of 10 to 15 knots 
strength, when, theoretically, Reliance should have dropped her 
steadily with every mile that was sailed, particularly on the 20 
miles of reaching, she proved so far the equal of our boat that, on 
corrected time, if we omit the 19 seconds handicap at the start, she 
was only beaten by one minute. On the other hand, in an 
attempted race in which there was that very roll of the sea and 
light wind which was supposed to embody the ideal conditions for 
Shamrock, she was beaten by the same boat 20 minutes in a 15-mile 
leg to windward. 

It is because of these strange anomalies that the yachting world 
is drawing on its thinking cap in the endeavour to find just exactly 
where it stands; for there is no denying that these two boats, in 
which are embodied the wisdom and skill of the two leading naval 
architects of the day, have persistently done the things that 
nautically they ought not to have done, and have left undone the 
things that nautically they should have done ! 

The moral of all this is that in spite of our boasted advancement 


in the art of yacht design, we have as yet by no means reached |. 


the ideal boat; and we shall not have done so until some one 
discovers how to combine with the remarkable beating and running 
qualities of Reliance, the ability to reel off 13 to 14 knots an hour 
when reaching in a whole-sail breeze.—Scientific American. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Sleeping cars for electric railways.—The electric country and 
inter-urban railways in the United States are extending so rapidly 
that in several cases individual lines have been extended and 
connected to form continuous railways 100 to 200 miles in length. 
In several such cases the original companies owning the individual 
lines are now controlled by a single financial syndicate. One of 
the latest results of this formation of long-distance electric railways 
is the establishment of a service of electric sleeping cars on a 
route of nearly 200 miles in length. The cars are of a combination 
type, forming parlour cars, with twenty chairs, by day, and 
sleeping cars with ten sections at night. Each section has an 
upper and a lower herth, as in Pullman sleeping cars. The 
sections are formed by rolling curtains or partitions made of 
wooden slats, and concealed within the floor or roof framing 
during the day. The cars are 50ft. long in the body and 564ft. 
over the platforms, which are enclosed by vestibules and entered 
by side doors. The width is 8ft. 34in. inside and 8ft. 94in. outside. 
The height is 13ft. 44in. over all, and 6ft. 6in. clear insidey exclu- 
sive of the clerestory. The main compartment is 34}ft. long, 
divided into ten rooms at night, five on each side of the central 

| aisle, each room 6ft. 10in. by 3ft. 4in. At one end is a women’s 
toilet room, and at the other end a men’s toilet and smoking 

| room. There are two bogies with 33in. wheels and 7ft. wheel 
base, the total wheel base being 35ft. 9in. On each axle is an 
electric motor of 150 horse-power. 

Twelve-coupled locomotive.—For some years past each “ heaviest 
locomotive in the world” has been in turn surpassed by one still 
heavier. At present a twelve-wheeled ten-coupled engine of 133 
tons is the record bearer, but will soon take second rank. The 
Baltimore and Ohio Railroad is having an immense engine built by 
the American Locomotive Company for heavy goods and mineral 


Robiason Deep. Nourse Deep. Rose Deep. 








No. of employés .. 
Depth of shafts .. 


Cubic feet of air passing down down-cast per minute .. 
Cubic feet of air passing up up-cast per minute .. .. 
Temperature of air at the bottom of down-cast shaft .. 


Temperature of air at the bottom of up-cast shaft 


In the deep mines of Amador County, Cal., U.S.A., at 1500ft. to 
2600ft., vertical depth, the temperature is about 80 deg. Fah., 
Mees somewhat according to condition of ventilation. The 
coolest places are about the down-cast shafts, and the hottest in 
close, poorly-ventilated raises, 
subject, however, has failed to establish a uniform rate of increase 
for all portions of the world, or even for different portions of the 


same region, but that there is an increase cannot be denied.— 


American Mining and Scientific Press. 








IS YACHT DESIGNING AN EXACT SCIENCE ? 


THE present series of international races has been full of surprises, 


and to no one more than to the two eminent designers of the com- 
peting yachts. For it is certain that saving and except for the fact 
that Reliance has done what she was designed to do in successfully 


defending the cup, each of the great 90ft. sloops has shown in actual | 


sailing, qualities that were never intended nor expected, and has 


conspicuously failed to ——— qualities that were specially | 


aimed at in their design. liance, as we announced several 


months ago when that boat was undergoing her early trials, was | 


designed to secure ee when reaching, and, indeed, 
on any point of sailing with sta’ sheets. This quality wasexpected 
to make her perfectly sure of winning the triangularrace ; andin view 


All investigation of this interesting | 


273 
No. 1, 12009ft. 
No. 2, 1055ft. 
30,000 


82,000 
57 deg. Fah. 
67 deg. Fah. 


258 day, 10 night 
| No. 2, 1562ft. vertical 
| No. 3, 1560-24 incline 
42,898 (two shafts) 
} 14,768 | 
| No. 1, 55 deg. Fah, 
No. 2, 62 deg. Fah. 
No. 3, 68 deg. Fah. 


650 
No. 1, 2498ft. 
No, 2, 2449ft. 
30,000 
42,000 
64 deg. Fah, 
74 deg. Fah. 





service on the mountain divisions, and this machine will weigh 
about 140 tons, exclusive of tender. It is a four-cylinder com- 
und engine on the Mallet duplex or articulated system. The 
igh-pressure cylinders—outside—are at about the middle of the 
engine, and drive three pairs of coupled wheels under the rear end 
of the engine. Under the front end is a six-wheeled steam bogie, 
the wheels of which are driven by the low-pressure cylinders. ‘the 
dimensions are as follows :— 
Cylinders, high-pressure 
Cylinders, low-pressure 
ae Cae ae ee 
Wheel base, rigid (each set of wheels) 
Wheel base, A he ee 
Weight of engine (all on drivers) 
Weight of engine and tender .. 
Boiler, diameter .. .. .. 
Tubes, No, 376; diameter .. 
Tubes, length .. .. .. 
Heating surface, fire-hox 
tubes.. 
total .. 


20in. x 32in. 
82in. x 32in, 


” ” 
Grate area.. .. 
Steam pressure 
Coal 


ee ee ee a eT ee ey 
Report on American tramways.—The United States Census Bureau 
| has issued a bulky report on tramways and electric railways for the 
| year ending with June 30th, 1902. One of the most striking state- 


—————: 
ments is that which compares the electric railways of : 
those of 1902. In 1890 there were 126 companies Pood. be. 
miles of single line by electricity ; in 1902 there were 74 122 
panies operating 21,920 miles, Com. 

Viret main Mime ,. .. 2. so 5.65 

Second main line (a double line) .. eee miles 

Sidingsand turnouts .. .. .. 908 

Total len, oe, ae. ee - 22,590 

Overhead trolley system. . . 21,302 

Other electric traction .. 612 

Compressed airtraction.. ..0 .. 6. 1. oe ee 6 

Animal traction.. .. . 260 

Steam traction .. 170 

Cable traction 241 

Trackage owned., .. .. 

Trackage | cn ea ah ee, 86 

Constructed during 1902.. .. .. .. 

On private land owned by company .. 

On private land notowned .. .. .. 

Leagth within city limits .. 

Length outside of city limits .. .. 

Permanent way with welded joints .. 

Number of companies .. .. .. .. 

Cost of construction and equipment .. 

Capital aviiee es 1s4. es. +2 

Earp s> ee 

Working expenses .. oa, a0" 16808 

Percentage, working expenses to earnings 

Number of passenger cars... 24 

Number of passengers carried 4,809, 554,438 

Number of employés.. Se aaa Sea ORT E 
Of the electric lines, twenty-three miles are operated on the 
double trolley wire system. he weight of rails ranges from 15 }} 
to 135 1b. per yard. Of 817 companies, 357 use T rails alone, and 
390 use them in connection with girder and grooved rails, The 
bridges and viaducts aggregate 491,109ft., of which 156,031ft. are 
of metal, 5438ft. of stone or concrete, and 299,610ft. are of wood 
There are 4481 level crossings of railways, over half of which are 
protected by gates, watchmen, or signals. Of the cars, 95 per 
cent. have hand brakes, 12 per cent. have air brakes, and 7 per 
cent. electric brakes. 

Electric light and power plants in the United States.—A recent 
census report has been issued covering the electric light and 
power plants of the United States for the year ending June 30th 
1902, It includes central stations only, and is exclusive of isolated. 
inoperative and tramway plants. Of the 3619 plants included jn 
the report, 815 are owned by municipalities. The principal 
figures of the report are as follows :— 

Number of establishments 

Ne Eee 

Karnings from lighting .. .. 

Total earnings from operation 

Grossincome .. .. .. «. 

Totalexpenses .. .. .. 

Number of steam engines 

Horse-power of ,, 

Number of water wheels. . 

Horse-power of BS fel fee 

Dynamos: direct-current, constant voltage .. 

Horse-power 0! a Pa “ Pre 

Dynamos ; direct-current, constant amperage 

Horse-power of - ” ” 

Dynamos ; alternating and polyphase current 

Horse-power of ,, ” ” 

Output, kilowatt-hours per year.. 

Miles of mains and feeders .. .. .. .. «. 

Number of arc lamps, private or commercial. . 

Number of arc lamps, public eared 

Number of arc lamps, total .. 

Number of incandescent lamps, 
WOGOEEE .. 05 om 00 ov ce oe 

Number of incandescent lamps, public .. 

Number of incandescent lamps, total 

Number of officials and clerks é 

Salaries ofsame.. .. .. «. 

Number of employés 

Wages ofsame .. .. 


8619 

£190, 436,300 
£14,000 000 
£16,717,000 


3,537,600 
1 


195,431 

5106 
978,428,000 
2,437,218,732 
12,470,494 
173,502 
211,706 

i $85,208 


private ‘or com- 


a) 
18,006,521 
6976 
£1,126,576 
23,258 


£3,000,000 








Lonpon County Counci, Tramways.—The patience of the 
inhabitants of Brixton and Streatham is becoming rapidly ex- 
hausted by the repeated delays and breakdowns in the London 
County Couneil tramway service. On Wednesday last the whole 
cable service between Kennington and Streatham was completely 
interrupted for an hour and a-half, owing to the stoppage of the 
haulage cable. The troubles met with have been greatly increased 
since the adoption of the dual electric-cable system, and if steps 
are not taken shortly to render the service more reliable, the voice 
of the travelling public will make itself felt in no uncertain fashion, 

INSTITUTE OF SANITARY ENGINEERS.—By kind permission of 
the Chief Engineer of the London County Council the members 
visited the Northern Sewage Outfall Works, Barking, on Satur- 
day, September 12th, about forty being present. The following is 
a short description of the Northern Outfall Works and its 
workings :—The Northern Outfall Works is composed of three 9ft. 
brick barrels, and is known as the high-level, middle-level, and 
low-level. The whole of the drainage of the north side of the 
Thames, nearly two-thirds of the total, finds its way into these 
three main sewers. The high-level starts at Highgate, taking the 
whole of the north and north-east districts, running through 
Hampstead Heath, Holloway, Stoke Newington, Hornsey, High- 
bury, Hackney, Kingsland, &c., to Old Ford, The middle-level 
starts at Paddington and runs through Hammersmith, Oxford- 
street, Holborn, Clerkenwell, Old-street, Bethnal Green-road, and 
joins the high-level at Old Ford. The low-level starts just outside 
Chiswick, running through Fulham, Chelsea, along the Embank- 
ment, follows the river to Shadwell, then branches off towards 
Bow Common, through Bromley, to Abbey Mills, taking all the 
low-lying districts and the East End. The high and middle-levels 
come direct to Barking by gravitation, but the low-level is 
pumped twice, at Pimlico, which is known as the Western Pump- 
ing Station, and again at Abbey Mills, where it is raised 40ft. 
From Abbey Mills it comes in an unbroken line direct to Barking. 
The sewage is then treated with lime and proto-sulphate of iron— 
5 grains of lime and 14 grains of proto-sulphate of iron to 1 gallon 
of crude sewage. It then flows along and passes into precipita- 
tion channels—of which there are thirteen, each 40ft, wide and 
averaging 1000ft. long—over a weir wall 8ft. 6in. high, during 
which time the sludge settles at the bottom. After running fora 
number of hours, say anything from 90 to 200, according to 
weather conditions, the — s, or valves, are closed, and the 
sewage is allowed to find its level with the weir wall, and the 
water that is left is drawn off by telescopic weirs, which are really 
open cylinders worked by hydraulic power, these weirs being 
lowered very slowly to avoid stirring up the sludge, The water 
or effluent runs away through these and meets the water that has 
already passed over the weir walls and runs into the Thames at 
any state of the tide. The average daily flow is 130,000,000 gallons. 
The sludge that remains is through screens to separate 
anything contained in it that would be likely to choke the pumps, 
among the articles found being brushes, tops, balls, sticks, rags, 
clothes 3, &c. The amount of screenings is about 90 tons per 
week, It is then pumped into settling beds, where it is allowed 
to stand for twenty-four hours for the purpose of taking off a 
water—called liquor—which is too black to run into the river an! 
too thin to send to sea ; the reason for this is to lessen the per- 
centage of moisture contained in the sludge sent to sea, generally 
about 9 per cent. The water that is drawn off in this way 18 
pumped back into the sewers, and is treated with an additions! 
quantity of lime and iron—lime, 10 grains ; proto-sulphate 0 
iron, 38 grains. The sludge that remains is sent to sea in — 
there are six steamers, each carrying 1000 tons, and they make 
eleven trips a week each; this is for the two outfalls, Northern 
and Southern—which go the “Barrow Deeps,” where they a 
charge while turning round, usually over a distance of abou 





ten miles, The amount of sludge sent to sea last year from the 
Northern Outfall Works averaged 31,000 tons per week. 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
P arter is drawing to a close quietly in the iron and steel 
er ~— " chere is sy fairly cheerful tone, and inquiries coming 
= val on account of next quarter indicate a normal amount of 
ss tel in prospect. A good deal of the demand continues to 
= to engineering material, which, indeed, appears yearly to 
eo oy a larger and anger proportion of the district’s total output. 
a he manufactured iron trade a good business is being trans- 
ted by makers of small sections of bars, for whi-h the customary 
9 xtras” are being obtained without much difficulty. Ordinary 
a bars, which are still quoted £8 10s., are also in good 
demand whilst the call for merchant descriptions at about £6 or 
5s is considerable on South African and Australian account. 
yanised corrugated sheets are quoted £11 5s, as the minimum, 


Galati vorpool, with 2s, 6d, extra for London and Hull, Black 
sheets are rather cearer than recently at an average of £7 7s. 6d. 
for 24 gauge. 


Pig iron seems inclined to follow fuel up, and producers are 
asking 6d. per ton extra for forward contracts, . 

It has now been definitely decided to retain the Lorain surface 
contact system of electris tramways at Wolverhampton. The long 
negotiations reached an important stage this week, when my 
anticipations expressed in last week’s letter were fulfilled, for a 
special meeting of the Wolverhampton Town Council approved a 
report of its Tramways Committee in favour of avoiding arbitra- 
tion and of settling with the Loraia Company upon, witb only 
slight alteration, the terms of the contract originally entered into 
with them more than two years ago. The Corporation undertakes 
to pay £22,000 in cash for the existing system of 11 miles, and the 
remaining £300C when the company has effected certain improve- 
ments with regard to the contact boxes. The Committee’s recom- 
mendations were agreed to by 25 votes to 15. Whilst, therefore, 
the Lorain system is retained for the centre route already laid 
down, it is still uncertain whether it will be extended so as to 
give communication with neighbouring towns or whether for this 
last purpose the overhead system will be adopted. 

The Wolverhampton borough engineer—Mr. George Green— 
reported yesterday— Wednesda —at the first meeting of the South 
Staffordshire Joint Small-pox Hospital Board, held at the Wolver- 
hampton Town Hall, that the cost of the building, exclusive of the 

oes of the site known as the Moorcroft Colliery, Bradley, for 
£2500, would be £10,643, of which amount £3864 would be required 
immediately. The larger of the two temporary buildings to be 
erected would accommodate about forty patients. ‘The smaller 
stracture would be an administrative block, which, at a small cost, 
could eventually be converted into an observation block. ‘The 
scheme in its entirety would consist of two concrete sites for two 
additional pavilions and a permanent administrative block, the 
whole capable of accommodating some eighty patients and a staff 
of twenty. On the proposition of the mayor, it was agreed to 
raise the whole of the money required out of the revenue if the 
application to the Local Government Board for a loan is refused. 

Several members of the engineering trades were among the 
supporters of the resolution which a special meeting of the 
Birmingham Chamber of Commerce on Wednesday was asked by 
the Council to adopt. The Council recommended the passing of a 
resolution in favour of support being given to ‘‘ the imposition of 
moderate customs duties on such of the productions—exclusive of 
raw material—and manufactures of foreign countries as are the 
principal products of British Possessions, with a view to preference 
being given to the Colonies, on condition that such preferencs be 
granted by the Colonies in return on the products and manu- 
factures of the United Kingdom as will compensate the Mother 
Country; further, that the Colonial Governments should be 
secured in their freedom with the Imperial Government as might 
be eventually agreed upon without detriment to their fiscal 
relations with foreign countries,” ’ 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—As to the position of the Lancashire engineering 
trades, there is considerable variation in the reports which come to 
hand, and it is difficult to express a definite opinion generally. On 
special lines, as I have previously noted, some engineering firms 
are well engaged, and on heavy tools of special design one or two 
establishments have a good deal of work on hand, whilst electrical 
engineering is well maintaining the activity which bas characterised 
this branch for some time back. Only an indifferent condition of 
things, however, would seem to represent the situation, Until 
there is some revival in the cotton trade, the continued extreme 
depression in which largely dominates other Lancashire indus- 
tries—not only the textile machinery trades, which are still in a 
very bad way, but other branches of the engineering and iron 
trades—no really substantial improvement can be looked for 
generally. 

The iron market here remains in much the same unsatisfactory 
condition reported last week. The further downward move in 
Middlesbrough pig iron, and the easier quotations for Scotch iron, 
although not as yet followed by actually quoted reductions in 
local and district leona tend necessarily to weaken the market 
generally. The situation all through, so tar as pig iron is con- 
cerned, is one of weakness, with great irregularity in competitive 
quotations, Speculative operators are evidently anticipating a 
further downward move in prices, and there is a return of keen 
underquoting for forward business. In this unsettled condition 
of the market buyers naturally are very cautious, and orders for 
the most part are only being given out for small quantities to 
cover i diate requir ts. In Lancashire pig iron, where 
business is pat through, lower quotations have been necessary, 
and about 53s. 3d. to 53s. 6d. has been taken, with 54s. now 
little more than a nominal quotation for No. 3 foundry 
delivered Manchester. Lincolnshire makers held one of 
their usual meetings on Friday to consider prices, but did 
not alter their minimum list basis of 50s. 6d. net for No, 3 foundry 
deiivered Manchester. In most cases they have orders on their 
books more than sufficient to take away what they are likely to 
turn out for the next two or three months, and on special sales for 
prompt delivery 6d. above the minimum basis is being got. Mer- 
chants, however, are anticipating that, with the very considerable 
drop in Middlesbrough, Lincolnshire will sooner or later have to 
follow, and here and there forward quotations are made at 6d. 
below the minimum basis rates, Derbyshire brands are steadil 
maintaining the slight recent improvement, as makers are van 
sold, and have practically nothing to offer on the market. Quota- 
tions for delivery Manchester remain about 54s, and 54s. 6d. up to 
ods, 6d. net for No, 3 foundry. Local and district makers having 
also very little forge iron to offer on the market, notwithstanding 
the continued unsatisfactory condition of the finished iron trade, 
are able to maintain late rates, and delivered Warrington, Derby- 
shire is still quoted at about 50s. to 50s. 6d., with Lancashire and 
Lincolnshire brands 50s, 2d. net. 

In Middlesbrough iron there has been a further easing down of 
about 6d. to 1s, per ton upon previous quotations. For prompt 
delivery ordinary No. 3 foundry could be readily bought at 53s, 10d., 
with ap brands quoted by makers 54s. 4d. to 54s, 7d. Specula- 
tive sellers are cutting considerably below these figures and quoting 
forward at about 53s, 4d. net delivered by rail Manchester. Scotch 
iron has eased down perhaps about 3d. to 6d. per ton upon recent 
quoted rates, and delivered Manchester docks, Eglinton may be 
bought about 56s. 9d. to 57s. 3d.; Glengarnock, 58s. 6d. to 59s.; 
Gartsherrie, 60s. to 60s. 6d. per ton. 

Prices are being steadily held to in the finished iron trade, but 








there is still only a limited business passing through, which does not 
keep forges anything iike fullygoing. The associated Lancashire bar 
makers and the hoop pratt, 9 their usual meetingsat Manchester 
on Tuesday, and continued prices upon the basis which has been raling 
for a considerable time past, representing £6 10s. as the Association 
official price for bars delivered Manchester, and £7 2s. 6d. for 
random, to £7 7s. 6d. for special cut lengths of hoops delivered 
Manchester, and 2s, 6d. less forshipment. In bars, however, there 
are sellers on the market in special cases as low as £6 7s. 6d. an 
£6 8s, For North Staffordshire bars delivered here makers’ quota- 
tions remain at £6 10s. to £6 15s., but as low as £6 5s, is reported 
as a quotation by at least one maker. Sheets, although perha) 
not maintaining the top prices that were being asked a few wee! 
back, are steady at about £8 to £8 2s. 6d. delivered. Nut and 
bolt makers report only an indifferent business, with list basis rates 
little more than nominal, as most orders are subject to competitive 
prices, 

In the steel trade local makers of billets are steady at recent 
quotations, averaging £4 123. 6d. and £4 13s, 6d. Warrington, up 
to £4 15s, Manchester, but competition continues keen with German 
billets, which have not hardened to the extent expected in some 
quarters, and are being quoted about £4 6s. to £4 7s. 6d. delivered 
in this district. In manufactured steel a fair business in mis- 
cellaneous orders is passing through, but quotations show a good 
deal of irregularity principally for plates, especially boiler-making 
qualities, which, where they are not required for actual boiler 
specifications, are being quoted exceptionally low. Although the 
Association basis remains £7 2s. 6d., special sales continue here 
and there to be allowed at £6 15s., and where plates are not 
specified for boiler-making requirements it is difficult to get at 
any really fixed figure, except that sellers might possibly be found 
at a little over £6 delivered here. Common plates are still quoted 
£6 2s. 6d. to £6 5s., and bars from about £6 6s. to £6 7s. 6d. and 
£6 10s. In manufactured goods prices for delivery in the Man- 
chester district have been reduced as follows :—Brass tubes, }d. 
per lb.; copper tubes, 4d.; condenser plates, 4d.; and strong 
copper, £4 per ton, making the list basis rates now—solid drawn 
brass tubes, 7}d.; solid drawn copper tubes, 9d.; brazed copper 
tubes, 8fd.; yellow metal plates, 6d. per lb.; and strong copper, 
£70 per ton. 

Messrs. Naysmith, Wilson and Co., of Patricroft, who have 
recently considerably extended their works, are just now fairly 
busy on some of their special lines. Amongst work just now in 
hand is a large calender for operating upon jute goods. This 
machine is of Messrs. Naysmith, Wilson and Co.’s patented special 
design, which allows the work to be put in from one side of the 
calender, and by this arrangement reduces the floor space required 
by about 50 per cent. These calenders, I may add, are now exten- 
sively used by makers of jute cloth in Dundee, and also in France. 
Other work in hand includes orders for their well-known Indian 
cotton bale press. Amongst these is one of their new Octopus 
presses, which has been designed to meet the requirements of the 
reduced measurements of cotton bales, and is constructed to turn 
out bales of exceptional density and of absolutely accurate dimen- 
sions, in accordance with the measurement freight charges. A 
special feature of this press is that whilst cotton is being fed in on 
one side of the press, where it undergoes a preliminary pressure, 
a second bale previously passed through is at the same time under 
pressure, and being finished on the opposite side of the machine. 
The method of feeding the cotton into the press boxes from the 
bottom is also another feature, as this is done in a series of feeds, 
all of which undergo separate pressure before the bale is turned 
out finished ready for shipment. 

With regard to the extensions of the works, these include a new 
foundry and heavy machine shop, both lofty and well-lighted build- 
ings, the former traversed by a couple of three-motor electric 
cranes, whilst the heavy-machine department has been completely 
re-organised, and a new plant of modern tools put down. The 
forge has also been enlarged, and an additional three-ton steam 
hammer put down; new cupolas have been erected, and modern 
high-pressure boilers of the three-flue type put in, which are fired 
by the waste gas from the furnaces. An entirely new range 
of commodious offices has also been built for the staff, and the 
site of the old offices is to be utilised for a large new locomotive 
erecting shop. 

The usual quarterly meeting of the members of the Manchester 
Association of Engineers was held on Saturday at the Grand Hotel, 
Manchester, Mr. E. G, Constantine, the president, occupying the 
chair. The business, which was mostly of a formal character, 
included the election of the following gentlemen as members :— 
Messrs, A. C. Alker (B. and 8S. Massey, Openshaw), and J. W. 
Greaves (Mather and Platt, Manchester). The Council also 
intimated that they had decided to recommend as their nomination 
Mr. Alfred Saxon, of Messrs. George Saxon, Openshaw, for the 
presidency of the association for the ensuing year. I may add 
that Mr, Alfred Saxon has been a member of the association for 
the last twelve years, and has taken an active part in the executive 
work of the society. 

All through the coal trade continues quiet, and except that 
here and there house-fire pits have got on to practically full time, the 
general average still remains little more than about four days per 
week. Supplies, notwithstanding thiscontinued restriction of output, 
are ample to meet all requirements, and in some of the lower 
descriptions of fuel are considerably in excess of the present 
demand. Prices are not more than maintained at late rates, even 
for house-fire coals, and in other descriptions of fuel for iron 
making, steam, and general manufacturing purposes are barely 
steady at recent full quotations. 

The house-fire coal trade remains slow for the time of the year, 
and collieries are likely to be content for the present with main- 
taining prices on existing basis, as with pitsin a great many cases 
still running short time, and supplies ample, there is nothing to 
justify any attempt at an advance, although in the Yorkshire 
districts there is likely to be some upward move with the close of 
the month. At the pit mouth the quotati at L hire 
collieries remain about 13s. 6d. to 14s. 6d. for best house-fire coals, 
lls. 6d. to 12s. 6d. seconds, and 9s, 6d. to 10s. 6d. for the 
commoner sorts. 

In steam and forge qualities requirements continue but moderate, 
owing to the absence of improvement in the iron trade and other 
ay coal-using industries. The commoner descriptions of round 
coal are plentiful on the market, and in some instances there are 
easier quotations to effect sales, common round coals ranging from 
7s. 9d. to 8s. 3d., with better qualities quoted 8s. 6d. to 8s. 9d. at 
the pit mouth, Of engine classes fuel supplies are plentiful on 
the market, and until there is some revival of activity in the 
cotton trade the output of stock is likely to continue in excess of 
requirements. The better qualities move away fairly well and are 
steadily maintaining late rates, ranging from about 5s. 9d. to 
6s. 3d. for good medium sorts, up to 6s. 9d. for the best qualities, 
Inferior sorts of slack, however, although not quoted actually 
lower, are, if anything, easier, and can be readily got at from 4s. 
to 4s. 3d. for the very common descriptions, with fairly good quali- 
ties to be bought at 4s. 9d. to 5s. 3d. at the pit mouth. 

The shipping trade remains quiet, with low prices ruling at the 
ports, steam coals, delivered high level, Liverpool or Garston docks, 
being quoted from about 9s. 3d. up to 9s, 9d. and 10s. per ton, 
eccording to quality. 

For coke prices continue very strong, with rather a tendency to 
harden, if anything, where new contracts come upon the market. 

Barrow.—The hematite pig iron trade is quieter than it has been 
for some time, and business is not being done on a comprehensive 
seale, Orders are, indeed, being given out in less bulk. The 
recent reduction in slack, however, has had the result of clearing 
stocks, not only in the yards of makers, but out of warrant stores. 
The latter have been reduced this week by 1195 tons, and now 
total up at the low point of 14,972 tons. There is anywhere from 
50,000 to 75,000 tons of iron in the hands of makers who are not 
able to find either a prompt or forward market for them. Business 
in mixed Bessemer numbers is generally conducted in the interests 








of the steel trade, which continues to use large consignments of 
metal. Prices show no variation. Mixed Bessemer numbers are 
at 57s, 6d. net f.o.b., and warrant iron is at 55s. net cash sellers, 
buyers 2d. less. There are still 32 furnaces in blast, compared with 
37 in the corresponding week of last year. 

Iron ore is quieter, as the consumption has fallen off considerably 
of late, but the effect is chiefly felt in foreign ores, native sorts 
being still readily bought for local consumption. 11s, 6d. is the 
price per ton vi gor average sorts. The value of Spanish ores is 
steady at 15s. 6d. net at West Coast ports. 

The steel trade is not well off for orders except heavy rail depart- 
ment, where ordersare held on home, colonial, and foreign account, 
with prospects of a good run of business, although prices are steady 
at £5 10s. per ton for heavy sections net f.o.b., and although very 
keen competition is experienced from German and Belgian makers. 
Light rails and tram sections are quieter. Ship plates arein rather 
better request, and there are indications of a good business in ship- 
building material generally. The trade doing in hoops, tin bars, 
and slabs is quiet, and heavy steel castings only represent a moderate 


trade. 

Shipbuilding is likely to be busier. Not only are H.M.S. Nile, 
battleship, and H.M.S. Juno, second-class cruiser, coming to 
Barrow to be refitted and overhauled, but Messrs. Vickers, Sons 
and Maxim have got the order to build a 7000-ton troopship for the 
Indian Government, to steam at 18} knots. 

There is every prospect of a new turbine being brought out at 
Barrow for utilisation in the propulsion of ships. 

During last week the shipping trade was quiet. The returns 
show that only a total of 8724 tons were exported. This compares 
with 14,006 tonsin the same week of last year—a decline of 5282 
tons. The shipments this year now stand at 659,789 tons of iron 
and steel,as compared with 708,954 tons—a decrease of 49,165 
toi 


ns. 

Coal and coke are very quiet, and a low range of prices exists, 
Keen competition is displayed by colliery proprietors and coke 
burners for the trade doing. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal trade good business continues to be 
done. The tone of the market in nearly all directions is satisfac- 
tory. Although quotations have not changed, coalowners are in 
a better position for obtaining good fuel than they have been for 
some considerable time. Indeed, the values of coal of nearly all 
qualities during the summer has been exceptionally steady. ith 
regard to domestic fuel the stocking for winter is now having a 
distinct effect upon the markets, both metropolitan and provincial. 
At the time of writing, best Silkstone fetches from 12s, 6d. to 13s. 
per ton; Barnsley and first qualities from 10s. to lls. per ton ; 
secondary sorts from 9s. per ton. Intimations are being received 
by consumers that prices will be raised on October Ist, and this, 
of course, is causing winter stocks to be laid in very freely. 

In steam coal the “‘ easing off ” in the tourist traffic is account- 
able for lessened deliveries being made to the railway companies. 
A heavy weight, however, continues to be sent on this account, 
while the volume of business done for export from the Humber is 
fairly well maintained, and little difficulty is experienced in keep- 
ing up prices, 3d. to 9d. per ton above the contract rate of 9s. 
being still obtainable. The approach of longer nights is causing 
the gas companies to make heavier requirements, more especially 
for the best qualities of gas coal, which at present are in busy 
request. For slacks and small coal generally the call is rather 
lighter. This is compensated to some extent by the exceptiona!ly 
large make of coke. Values are consequently steady, the quota- 
tions previously reported being maintained. 

In the coke trade the positionis unaltered. Production is large, 
and much of it is leaving the district for the various smelting 
works in the Midlands. Good foundry coke is easily saleable up 
to 12s. 6d. per ton, better qualities fetching 13s. 6d. and 14s, 
per ton at the ovens, sales being readily made at these rates. 

In the general trades of the city, more particularly in the 
localities where the heavy work is done, no improvement can be 
reported. Makers of military, marine, and railway material are 
anxiously looking for more work, and, although they are distribut- 
ing what they have over their employés in such a way gs to keep 
their staffs together if possible, there is much difficulty in doing so. 
Unless orders are received very soon there will be a renewal of the 
unsatisfactory conditions among the working people which prevailed 
last year. Very little buying is being done in iron, steel, and 
similar material, and what little has been given out is occasionally 
coupled with the condition that deliveries must be deferred. 

Manufacturers are somewhat anxious over the condition of affairs 
in the United States. Some time ago the United States manu- 
facturers overtook the abnormal demand for iron and steel, and 
are now in their old position of being able to produce more than 
the home market will take. There is, therefore, every likelihood 
that the surplus production will be ‘‘dumped down” on this 
side, more particularly in England, where access to our markets is 
soeasy. The result, of course, will be to run down prices, and 
thus still further dislocate this important home industry. 

In Swedish material there has recently been a little flutter. 
Large sales of Swedish pig iron were reported, and this report, on 
inquiry, was found to be well founded. The idea entertained here, 
however, was that an attempt was being made to force up prices, 
and Sheffield buyers have not contributed towards the speculators’ 
efforts. Swedish pig iron, however, is 10s, per ton higher than it 
was six weeks ago, but in other respects the quotations for Swedish 
material in iron and steel remain very much as they were. In 
fact, the condition of the steel trade is not favourable to any 
‘boom ” operations at present, and the Swedish firms themselves 
do not appear very hopeful of any early improvement. The long- 
looked-for revival gives little indication of its approach ; every- 
where demand is languid, and the market is quite unable to absorb 
the output. 

Messrs. Thomas Firth and Sons, of the Norfolk Works, Savile- 
street, Sheffield, have purchased the Salamander Works, in Riga, 
with the express object of retaining and developing their trade in 
the Russian Empire. Messrs, Firth and Sons have long done an 
important and extensive business with Russia, and although in an 
exceptionally strong position for keeping their trade with that 
country, they have, like other firms, at last been compelled to take 
drastic steps to meet the ever-increasing tariffs, Three years ago 
they found it necessary to establish a file manufactory in Riga in 
order to produce within the tariff walls the files their Russian 
customers required. What they had to do in files they have now 
to do in steel. This accounts for their purchase of the Salamander 
Works, which cover an area of about forty acres, and include 
crucible and Siemens furnaces, hammers, rolling mills, and all 
other plant and appli: ry for a large output. Other 
Sheffield firms have to take similar steps in Russia, as well as in 
the United States and elsewhere. 

The Sheffield Chamber of Commerce is now considering, by 
means of a Special Committee, the effect of the proposed revision 
by Russia and Austria-Hungary of the tariffs imposed on Sheffield 
manufactures. The general effect of the suggested revisions is an 
all-round increase, varying in amount, on all staple articles of 
manufacture exported from this country. The suggestions have 
not yet been considered by the authorities of Russia and Austria- 
Hungary, and the bulk of the articles being governed by treaty 
stipulations, no alterations can be made until twelve months’ 
notice has been given of the proposed change. Should the tariffs, 
however, come into force, the duties on many of the articles at 
present sent to Russia and oe will be heavy enough 
to make trade impossible. The Sheffield Chamber of Commerce 
intends to send its report to the Commercial Intelligence Depart- 
ment of the Board of Trade, 

Colonel J. E. Bingham, J.P., head of the firm of Messrs, Walker 
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and Hall, Electro Works, Sheffield, has returned from a tour in 
South Africa. His view is that South Africa is gradua'ly recover- 
ing from the war, but that the recovery is slow, and that it will be 
some time before this country will fesl the full advantage of the 
new territories as a market for British commerce. The war, he 
adds, has given an artificial value to property, and rents and prices 
generally will have to decrease before the country develops as 
rapidly as it should as a market for British products. At the 
present time British manufacturers have undoubtedly the lead in 
commerce, and English merchants appear to be doing their best 
to increase trade. British goods, he found, kept their good name 
for quality, but a large quantity of cheap articles from the United 
States and from Germany were being imported. The Americans 
he found exceptionally active in their efforts to get a hold on the 
market. To compete more satisfactorily with England they are 
obtaining lower rates for shipping their goods, which Colonel 
Bingham regards as a very important concession to them. The 
Colonel has no doubt that when things are in a more settled state, 
and rents and cost of living have been reduced, South Africa will be 
a valuable market, ‘‘ but,” he adds, ‘‘we must have a scheme of 
preferential trading such as Mr. Chamberlain has suggested ; it 
——- tend to a closer unity between South Africa and the Mother 
‘ountry.” 

Major Church Howe, United States Consul at Sheffield, has been 
promoted to the Consul-Generalship of Antwerp, the most impor- 
tant of these offices with the exception of London, Paris, and Berlin. 
Major Howe’s departure is much regretted in Sheffield, where his 
exceptional business abilities and estimable personal qualities are 
held in the greatest esteem. His successor at Sheffield will be Mr. 
Charles N. Daniels, of Connecticut. 

The directors of the Sheepbridge Coal and Iron Company, Limited, 
report that the sinking of Dinnington Main Colliery is proceeding, 
and the contractor’s line of theShireoaks and Laughton Railway has 
reached the colliery. They also make the important announcement 
thatan egreement for the lease of the Barnsley seam of coal, 
underlying about 5000 acres of Lord Scarborough’s Sandbeck estate, 
has been entered into, and negotiations are in progress for addi- 
tional coal to complete the area which the directors consider it 
desirable to acquire. The Staveley Coal and Iron Company 
are also spending very large sums on the sinking of pits in their 
locality. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron market this week has been less favourable to the 
sellers, having been greatly disorganised by the sharp downward 
movement in the price of Cleveland warrants, the cause of which 
itis difficult to specify. Holders, however, have appeared anxious 
to sell, and the ‘‘ bears ” have taken the opportunity to run down 
prices,as each day they found the sellers willing to accept the 
reduced offers. The quotation for Cleveland warrants has this 
week reached a lower figure than has been reported since February 
of last year ; it has fallen 2s. 44d. per ton this month, and is 8s. 5d. 
per ton below the best price of the year. Last week the value of 
warrants fell 1s. 1d. per ton, which was more than had been re- 
— for three months prior to that; and this week, up to 

Wednesday, there had been a further decline of 74d. The ‘‘ slump” 
is all the more unsatisfactory, as it comes at a period of the year 
when the tendency of prices is usually upwards, 

Under such circumstances as have ruled this week, business in 
Cleveland iron has been slow, and sellers have had to reduce quota- 
tions ; in fact, sellers who were getting 463s. per ton last week for 
No. 3 have this week been taking 453. 3d., and some of the second- 
hands offered that quality at 45s. It is not easily understandable 
why the Cleveland ironmasters, who produce nearly three million 
tons of pig iron a year, should allow their prices to be fixed for 
them by a few speculators who are not even located in the 
district, and who have no actual interest in the trade. But 
makers seem to follow all the fiuctnations in the warrant market. 
The weak spot is the 132,000 tons of Cleveland pig iron that is 
iodged in Connal’s public warrant stores. It is that on which 
the speculators trade, and if the example of the Scotch trade 
were followed, the producers in this district would take their 
proper position in fixing the value of the iron they make. In 
Scotland the stock in the public warrant stores, which was once 
over a million and a quarter tons, is now very little over 
12,000 tons, and it is not safe for speculators to operate in it. If 
the Cleveland stock were brought down substantially, the 
speculators would find their occupation gone, and the trade in 
pig iron would become sounder and more settled. The fact 
that there is such a large stock of warrant iron is working 
badly for them at present. 

Consumers are only buying where they cannot avoid it, for 
each day of late has brought cheap iron. No one will purchase 
for delivery further ahead than the end of next month, con- 
sumers having changed their methods of late, their contracts 
running over not more than a month or two, instead of six 
months asformerly. They can thus take better advantage of tke 
fluctuations in prices, It is, however, anomalous to find con- 
sumers complaining of delay in the execution of their orders, 
and at the same time the prices are going down. 

Though the production of Cleveland pig iron has been increased, 
owing to the make of some of the hematite furnaces being changed 
to Cleveland qualities, and shipments are increasing, while the 
stock in the public warrant stores has been reduced nearly 2000 
tons this-week, yet prices cannot be kept up. It is evident that 
the enlarged output is not in excess of the requirements, for 
scarcely any stock is held by the ironmasters. The shipments of 
pig iron are good, for 75,005 tons were despatched this month up 
to the 23rd, from the Cleveland district, as compared with 67,494 
tons last month, 79,106 tons in September last year, and 68,790 
tons in September, 1901, all to 23rd. The deliveries to Scotland 
have been over 1600 tons per day from this district, making over 
375,000 tons for the year so far. Considerable improvement is 
also to be reported in the shipments to the Continent, but this 
was to be expacted, as the export season is getting far advanced. 

The news from America tends to depress our market ; no maker 
in this district expects to be called upon to send any more Cleve- 
land iron to the United States, but it is feared that America will 
before long be “‘ dumping ” pig iron over here, as the stocks over 
there are increasing. It would not pay for American consumers, 
even in the States bordering on the Atlantic seaboard, to import 
Cleveland pig iron, as American pig iron can be obtained at several 
shillings per ton less ; in fact, even if the iron were carried across 
the Atlantic for nothing it could not compete. 

The East Coast hematite iron trade is in a very poor condition ; 
the make has been considerably reduced, and yet it is in excess of 
the requirements, 

The steel rail trade is fairly active ; indeed, the works are very 

regularly occupied, and prices are steadier. 
_ Plate and angle makers complain of the slackness of trade ; it is 
in no respect improved, and the prospects of better times at an 
early date are not encouraging. Manufacturers do not give hope- 
ful reports of their business, but they cannot see their way farther 
to reduce quotations, for that would not bring them in more 
orders, while it would bring the quotations down below cost. 

It has been decided to improve the quayside at Newcastle, at a 
cost of £559,000, of which £246,000 will * expended in improve- 
ments to the present quay, and £313,000 in extensions, The scheme 
combines improved facilities and deeper water at the present quay 
and an extension of 1050ft. in length, with a 25ft. depth of water 
eastward. To carry out the improvements it is proposed to increase 
the dues. Parliamentary powers are to be sought next session. 

The coal trade is, in most branches, in a satisfactory condition, 
and the collieries raising steam and gas coals are worked to their 
fullest capacity, though that is not enough to prevent delay to the 
steamers which are chartered to carry the coal abroad. Coke is 





weak in price, and the demand is declining. The production has 
been reduced, but not enough tocounterbalance the falling off in 
the requirements. Foundry coke is at 16s, per ton f.o.b., and 
medium coke at 15s. to 15s. 34. per ton., delivered at the Middles- 
brough furnaces. 








NOTES FROM. SCOTLAND. 


(From our own Correspondent.) 

THE Gl:sgow pig iron market was depressed at the opening, but 
there was some improvement later when the statistics of the 
American iron trade became known to be more favourable than 
had been anticipated. Business has been done in Cleveland 
warrants from 45s. 2d. to 45s, 4d. cash, 45s. 24d. to 45s. 34d. for 
delivery in seven days, and 45s, 3d. to 45s. 4d. one month. Scotch 
warrants are quoted 51s, cash, and Cumberland hematite 55s, 3d. to 
55s. 6d., but there is very little doing in either class of iron. 

There are 84 furnaces in blast in Scotland, compared with §2 at 
this time last year, and of the total 40 are making hematite, 38 
ordinary, and 6 basic iron. 

A gradual reduction takes place in the stock of Scotch pig iron 
in the warrant stores, and the total stock now amounts to little over 
12,000 tons. The insignificance of the stock will be apparent when 
it is stated that it amounts to less than three days’ output of the 
furnaces at present in blast in Scotland, and would scarcely meet 
the current shipments for a fortnight. 

There is if anything a firmer tone in the market for makers’ 
iron, and prices are steady. 

Scotch hamelita has been in steady request, and merchants 
quote 60s. 6d. for delivery in railway trucks at the West of Scotland 
steel works. 

The shipments of pig iron from Scottish ports in the past week 
have been 6482 tons, compared with 5463 in the corresponding 
week of last year, showing an increase of 1019 tons. There is, 
however, a total decrease in these shipments for the year to date 
of 15,384 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week reached 10,187 tons, being 2847 tons more than in the corre- 
sponding week of last year. 

There is a somewhat more encouraging feeling in manufacturing 
circles. Better orders are being received for a variety of structural 
work. No doubt the political crisis is calculated to exercise an 
unsettling influence, and dearer money is also a factor that has to 
be taken into account: but in this part of the country many works 
are busy, and the engineering, ironfounding, and pipe-making 
industries have good orders oa hand. The tube makers have, no 
doubt, suffered a great deal from the depression in the ship- 
building trade, but this is a thing to which they have always 
been liable. In times of activity, on the other hand, large 
returns have been made from this industry. Successive amalga- 
mations of tube-making concerns were carried through in recent 
years, and a further extension of this process appears to be in 
prospect. The effect of this additional amalgamation wi!l, no 
doubt, be still further to minimise competition, and to enable 
manufacturers to obtain higher and steadier prices. 

Bridge-building and other structural branches are well em- 
ployed, some firms having contracts in hand tbat will occupy their 
time for several months. There is a great deal of this kind of 
work in progress in Scotland, and the foreign trade with South 
Africa and elsewhere affords a large amount of employment. 

Several fair contracts are reported to have been placed in the 
last few days in the Clyde shipbuilding trade, but there is still a 
great deal of room for improvement in this important industry, a 
number of firms faving comparatively little work in course of 
execution. 

A crisis is threatened in the Scottish mineral oil trade. For 
some time the shale miners have been agitating for an increase of 
wages, and they recently made a formal request for an advance of 
8d. per day, basing their demand upon the high returns now 
obtained from the products of the companies, and the substantial 
dividends they have recently paid. No doubt the dividends were 
good in the past year or two, but in former times they were often 
very meagre, and some of the companies have occasionally made 
no return to the ordinary shareholders. Distributed over the last 
seven or eight years, the returns of one of the largest oil com- 
panies have averaged only about 1 per cent. The employers have 
unanimously and emphatically—they say it is their final answer— 
refused the demand of the men, who, on their part, have given 
notice that, after October 3rd, they will restrict their work to four 
days a week. There is some fear that the result of the men’s 
action will be a general lock-out. 

The coal trade is keeping its position well, there being a general 
continuance of activity, whi'e in some branches trade has 
materially increased. ‘The shipping department has been more 
active than was expected ; the aggregate shipment of coal from 
Scottish ports in the past week reached 266,288 tons, being 28,593 
more than in the preceding week, and 30,151 tons more than in 
the corresponding week of last year. The inland branches of the 
trade are also well employed, and although the output is heavy, 
coalmasters are obtaining steady prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

IN certain quarters a somewhat gloomy feeling prevails respect- 
ing the Welsh export trade, and the opinion is broached that the 
year’s totals are likely to show a declinein steam coal. I think 
this is a matter of premature forecast, much of the falling off 
having been due to the stormy season ; but upon one point of the 
critics’ statement, that a good deal of lessened profit to coalowners 
is caused by theirregular working of the collieries, there cannot be 
two opinions, Wages are good, and the average collier is content 
to lose a day or two a week, and does so, careless about providing 
for arainy day. 

The slackness in best steam has extended to seconds, and to Mon- 
mouthshire semi-bituminous, for which 3d. per ton less has been 
accepted. Steam smalls remain tolerably firm, and in house coal 
there is a quiet but steady improvement, which, if present weather 
continues, may lessen until the colder season begins. 

I stated last week that best steam had got into the 14s, groove. 
This is again perceptib!e, and some business has taken place at a 
shade over 143, 3d. Buyers are expectant that 14s. will be the 
figure. and are holding back. This I do not think likely yet 
awhile, and it is possible that the slackness may alter. Good 
seconds have been selling freely at 14s,, and a common quotation 
for best has been 14s, 6d. 

In the Swansea market the tendency of anthracite is stronger, but 
with no distinct advance yet. 

Mr. F. Lewis Davis, son of the late Mr. Lewis Davis, of the 
Ferndale Collieries, has been appointed chairman of the Coal- 
owners’ Association, vacant by the death of Mr. E. Jones, of the 
Varteg Collieries. A strong wish was expressed before the selec- 
tion that Sir W. T. Lewis might be induced to return to the post, 
in which he had displayed such marked ability. 

In some parts of the district the hauliers question is coming on 
again, and on Mondayand Tuesday Lancaster's Colliery at Cymtillery 
was idle on this eccount. Several minor disputes are being waged 
in respect of timbering, and the Tredegar Company is proceeding 
against seventy of its men for breach of contract. Political 
meetings are also in evidence, ‘‘Mabon” and other leaders taking the 
lead, though efforts are made to avoid holding them at times when 
interference would be caused. 

The steel trade suffered in degree, both in the Swansea Valley 
and in other parts of the district, by the stoppage of tin-plate 
works, but a fair resumption is now reported, and at the Upper 





$< 
Forest Works in particular there has been a large make, [g th 
hill district rails, blooms, billets, and fish-plates are in demand po 
the supply of steel] from Rotherham has not been of much account, 
None figured in the Swansea import list last week, and only on 
cargo came to Newport. Two mills are laid off for the present . 
the Worcester Works, Morriston, on account of an important frac 
ture in “a ong bed, i : : 

On ‘Change, Swansea, mid-week, there was a large atte 
of members. There was satisfaction expressed at the scttleraaah 
but leading authorities commented on the fact thata large number 
of mills yet remained idle—principally, it wastrue, for repairs but 
the outlook was not bright, and until prices were advanced there 
was not much inducement for a vigorous restart, Pig iron showed 
a fall. 

During the brief strike of the tin-platers the Tin-plate Workers’ 
Association allowed each member 15s. a week strike pay, but 
seeing that it was of such a short duration, only lasting one week 
and a day, an additional sum of 53. each has now been made, 
This is understood to be in consequence of a complaint from the 
tin-plate workers, who thought the amount inadequate, Last 
week’s tin-plate business, either in make or despatch, did not 
show that the resumption after the strike has been hearty, or that 
all the works are going. For instance, the despatch was only 
42,638 boxes, and receipt from works limited to 42,655 boxes 
leaving stocks at a little over 82,000 boxes, . 

I am able this week to give statistics showing the run of trade 
for August. Russia took only 2454 tons, as against 11,129 tons 
previous August ; Sweden, 104 instead of 184; Denmark, 310 
against 355 ; Holland, 1363 instead cf 2151 ; France, 1232 instead 
of 1783 ; Italy, 600 instead of 1470 ; Austria, 125 to 208 ; Far East 
569 to 1353; Canada, 22 to 306 ; United States, 2415 to 2783. Jn 
a few instarces there have been increased shipments, such ag 
Spain, 87 to nil; Portugal, 901 to 484; Turkey, 30 to nil: 
RKoumania, 546 to nil; but, taking the whole total, the exports 
this August only amount to 14,118 tons, as against 24,118 tons, 
showing a decrease of 41-4 per cent. Up to date of despatch 
incoming tonnage has not been marked. Evidently the strike, as 
usual, will have a baleful influence for some little time until con. 
fidence on the part of buyers is restored. Chepstow Works and 
Lydney are doing a average work. Newport is sending steel 
bars freely to Lydney, rails to Highbridge, and large and 
steady consignments of iron to Bristol. In Newport and 
Gloucester I note the establishment of C. D. Phillips in good 
evidence, and at the latter place the Gloucester carriage works, 
with their addition of electric aid, are keeping well up to the 
repute of the company. The busy industrial aid of the Mid. 
land is evidenced by the fact that near Gloucester 140 trains pass 
every twenty-four hours, 

The first of the Great Western Railway extensions at Cardiff is 
now taking place in the form of a marked improvement in the 
goods department, 

Further light railways are projected in North Wales, but the 
tourist who is familiar with the ~ of Aberglaslyn, on foot, or 
with cycle or motor, will rather object to the invasion of the line 
projected to Beddgelert. Thisis rather a narrow view, as the light 
railway will open out to thousands what few are able to witness, 
The projection is from Portmadoc to Beddgelert, and will form a 
connection with Rbynddu, to join present narrow gauge to Car- 
narvon. Operations, too, have been begun by the North Wales 
Power and Traction Company in the neighbourhood of Snowdon, 
A generating station is to be erected on the shores of Llyn Llydaw, 
a lake on the slope of Snowdon. In North Wales the receipts 
from the Welshpool and Llanfair light railway have proved satis- 
factory, and the Tanat Valley line is to be opened on November Ist, 
and is expected to prove a valuable freder to the Cambrian line, 
which, notwithstanding a depressing summer, is under a vigorous 
management that 1s constantly in exercise to meet present and 
prospective needs, 

[have referred of late to the Forest of Dean coal measures, and 
the strenuous movements taking place to get Government aid in 
working them. Now it is stated in the district that negotiations 
are being entered into with a London syndicate, and a confident 
belief is he'd that they will be successful. 








THE NEWPORT HARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 


STeaM coal market is easier, there being a want of ready ton- 
nage. Prices unchanged. House coal remains unaltered. The 

uantity of coal shipped for week ending September 19th was 
67,110 tons; foreign, 48,385 tons; coastwise, 18,725 tons, Im- 
ports for week ending September 22nd :—IJron ore, 5800 tons ; pig 
iron, 560 tons ; steel bars and billets, 3662 tons; slates, 210 tons; 
boards, &c., 1532 loads ; pitwood, 3000 loads. 

Coal :—Best steam, 13s. to 133. 3d.; seconds, 11s. 9d.; house 
coal, best, 15s.; dock screenings, 83.; colliery small, 7s. 3d. to 
7s. 6d. Pig iron :—Scotch warrants, 50s. 6d. nominal ; hematite 
warrants, 55s. 3d. nominal, f.o.b. Cumberland prompt ; Middles- 
brough No. 3, 44s, 104d. Iron ore :—Rubio, 14s. 6d.; Tafna, 
15s.6d. Steel :—Rails, heavy sections, £5 5s. to £5 10s.; light do., 
£6 5s, to £6 10s. f.0.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 15s., all delivered in the district 
cash, Pitwood, 18s, 6d. to 18s, 9d. exship. London a 
telegrams :—Copper, £56 2s. 6d. to £56 5s.; Straits tin, £118 10s. 
to £118 12s. 6d. Freights firm. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. Hat WILLIAMS informs us that he bas taken Mr. Walter 
Bridges into partnership, and that the firm will be known as 
Hal Williams and Bridges. 

Mr. E. A. BRANDON, commercial manager of the Lahmeyer 
Electrical Company, Limited, has rejoined the staff of Messrs. 
Johnson and Phillips, with whom he was previously associated for 
about twelve years, 

Lupw. LoEWwE AND Co., Limited, 30, 32 (opposite 109), Farring- 
don-road, London, EC., have recently obtained the sole agency 
for the United Kingdom of the D.W.M. ball bearings, as manu- 
factured by the Deutsche Waffen und Munitionsfabriken, Berlin. 

WE understand that Messrs. E. Bennis and Co., of Bolton, are 
transferrlng their works to Little Hulton, where extensive work- 
shops are being erected. The works, which, it is expected, will be 
completed within a few months, will find employment for some 
400 men. 








ENGINES WITHOUT STUFFING-BOXES.—In a Brag? read recently 
before the Mining Institute of Scotland, Mr. Andrew Watson 
described an arrangement which had been made many years ago 
by Mr. Henry Aitken to dispense with the stuffing-box on winding 
engines, It consists of a long cast iron ‘‘ horn,” supported in 0 
projecting from the stuffing-box, taking the place of the glanc 
and the packing. Through it is bored a hole about six diameter: 
long, through which the piston-rod slides just comfortably. At 
intervals lin. apart grooves jin. wide by jin. deep are turned in 
the hole. Thatis all. No steam leaks past at 801b. pressure, and 
the wear is so small as to be inappreciable after fifteen years. 
If a marking of white lead be put on the rod it remains on it for 
hours, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

Tux iron and steel trade in Silesia is fairly, but 
by no means briskly, employed, and the reserve 
of both dealers and consumers is shown by the 
fact that very few contracts only are being placed 
for forward delivery. Pig iron has remained firm, 
and the steady and pretty extensive demand in 
structural iron helps to keep the rolling mills in 
good occupation till the end of the present year. 
Offers in scrap iron increase, and quotations, con- 
sequently, have decreased, For merchant bars 
M. 115 p.t. to M. 120 p.t. is quoted, and hoops 
stand on M, 122 p.t. to M. 125 p.t., but makers 
would not hesitate to take less if an order of 
some weight were in question, while, on the other 
hand, higher prices than those above mentioned 
may be realised in some special cases. It is 
almost impossible to give any accurate prices, as 
go much depends on the weight of the order, and 
whether competition is particularly keen. 

In heavy plates little is done, Consumption in 
the sheet trade is fairly strong, and girders, too, 
have met with comparatively good request. Ex- 
port in pig iron remains strong in Rheinland- 
Westphalia, and there is a good trade done, both 
locally and on foreign account, in malleable iron 
and in steel. Finished iron, too, was selling 
pretty briskly during the past few weeks, inland 
consumers purchasing a little more freely than 
before. 

The Union of German Iron Foundries, at their 
meeting on tho 18th inst., resolved to raise the 
prices for castings, as the works are sufficiently 
occupied, and pig iron has been tending upwards 
lately ; besides, wages are about the same as in 
the lively period of the iron trade. 

Business transactions on the coal market in 
Silesia have been limited during the week, and 
much poorer than in August, dealers having pre- 
viously filled their stores at the summer quota- 
tions. Stocks, consequently, are heavy at the 
ports, deliveries having been 164,052 t. for 
August. of present year, against 163,275 t. during 
the same month last year. Fortunately, exports 
in Silesian coal to Austria-Hungary, and to 
Russia, are fairly heavy, consuming a great part 
of the output, and a further rise in the export to 
Russia is anticipated. Gas coal is in very good 
call, and so is coke; there is talk of additional 
cokeries being put to work in spring. Demand 
on the Rhenish-Westphalian coal market has 
improved rather than otherwise ; house coal is in 
rising request, also for gas coal and for some sorts 
of engine coal a good inquiry is reported to be 
coming forward. 

Oaly a very restricted demand for all sorts of 
fron continues to be experienced on the Austro- 
Hungarian iron market, rails forming an excep- 
tion, for though the business done is not very 
active, there is, nevertheless, an increase re- 
ported against last year, F'rom January to end 
of July the rail convention sold 505 000 q., or 
13,000 q. more than in thecorresponding period 
last year. Girders show a decrease as against 
last year; from January to end of July of 
present year, 620,000 q. were sold, against 
760,000 q. in the corresponding period of 1902. 
In bars, too, an unsatisfactory Sedans has been 
done, consumption during the first seven months 
of the year having been 1,239,603 q., or 419,218 q. 
less than in the same period the year before. 

On the Austro-Hungarian coal market small 
coal is best Hg weg for, and the coke trade 
is also tolerably brisk. 

The physiognomy of the French iron industry 
is a little brighter than before, the situation in 
the Department Haute-Marne being particularly 
satisfactory. In Paris the market for iron and 
steel is dull, and shows no symptoms of improve- 
ment. 

Prices on the French coal market are, if any- 
thing, a shade easier, especially in the Centre, 
where consumption is limited; in the North a 
fair amount of orders have been coming in, and 
the condition of prices is satisfactory. 

There is no material alteration to note in the 
condition of the Belgian iron trade. Business in 
iron and steel generally is being done on rather 
asmall scale. Athus has been selling 20,000 t. 
forge pig, for forward delivery, at the latest price 
of 51f. p.t. On the whole prices are much the 
same as before, Luxemburg foundry pig iron 
No, 3 realising 62f. p.t.; forge pig, Luxemburg, 
51f. p.t.; Charleroi, 56f. p.t.; basic, 63f. p.t ; 
merchant bars No. 2, for export, 125f. to 1308. 
p.t.; the same for home consumption, 130f. p.t.; 
bars No, 3, for export, 182f. p.t.; for inland con- 
sumption, 135f. p.t.; girders, for export, 107f. to 
110f. p.t.; for home demand, 120f. to 125f. p.t.; 
steel bars, 125f. p.t. for export; and 127-50f. 
for inland consumption. 

If a change can be noticed in the Belgian coal 
trade it is rather in a downward direction ; at 
least demand has been showing a decided want of 
animation of late. Quotations are the same as 
before, The Government tenderings this year 
will take place on the 22nd inst. ; 433,000 t. coal, 
78,000 t. briquettes, and 4500t. coke are to be 
given out, and coalowners attach a good deal of 
importance to these tenderings, because they are 
expected to influence prices in a favourable 
direction. 

According to an official statement, the value of 
Roumanian exports last year was 374,000f., the 
highest sum ever attained. 

Value of imports was 283,344,000f., which is 
Jess than in the year before. In coined gold, 
56,700,000f. have been imported to Roumania 
from January to December last year, and 
11,800,000f. only were exported. 

Imports in agricultural machines and in manure 
was the same as in the year before, while exports 
show a rise, 








At the Velodrome du Pare de Princes 
on Sunday, the race for the Grand Prix de 
la Republique, the World’s Motor Cyclette 
Championship, and a one-hour race took place. 
In the 10 kiloms. race for the champion- 
ship of the world Maurice Fournier, on a 
four-cylindered Clément motor cyclette, was 
—_ the winner, having achieved the 
remarkable speed of 106 kiloms. 194 m, an hour, 
a beaten his former record of 6 min, 4 sec. by 

sec, 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 


IN consequence of the resignation of Sir Charles 
Kingston as Minister for Customs, the position 
has been taken up by Sir William Lyne, who has 
had charge of home affairs. A general feeling 
of satisfaction is being expressed by the public at 
the termination of Sir Charles Kingston’s adminis- 
tration of the Customs, as the autocratic method 
formerly adopted by him in dealing with South 
Australian matters were strongly resented when 
he came to deal with the general public of 
Australia. 

A statement showiag the resalts of working of 
the New South Wales railways and tramways for 
the past quarter has just been published by the 
Commissioners. 

The following results show the state of the 
traffic :—~ 


Railways. 
Qr. ending Qr. ending 
June 30, June 30, 
1902. 1903. 
Miles open .. 8.025} 3.138} 
Revenue £838,258 £774,731 
Expenditure £613,230 £561,706 
Train miles run.. 2,975,339 2,785,872 
Earnings per train mile 5s. 74d. ea 5s. 64d. 
Expenditure ,,_ ,, 4s. it ae 4s. 04d. 
Expenditure to earn- 
ings .. .. .. .. 78°16 p. cent. .. 72°50 p. cent. 
Passengers... .. . 7,526,204 8,121,714 
Goods and live stock 
traffic a as 1,188,730 tons .. 1,853,686 tons 
Tramways. 
Qr. ending Qr. ending 
June 30, June 30, 
1902. 1903. 
Milesopen.. .. .. 104 ee 1245 
Revenue . a ee £164,668 .. £194 394 
Expenditure £155,640. £185,785 
Tram milesrun.. . 2,617,016 .. 4,026,827 
Earnings per tram mile ls. 8d. << 114d. 
Expenditure ,, 4, Is. 2}4. ee 1ld, 


Expenditure to earn- 
ings .. .. .. .. 9452p. cent. .. 95°55 p. cent. 
Passengers carried .. 29,061,778 .. 33,288,087 

The estimated population in New South Wales 
on June 30th last is given by the Government 
statistician as 1,417,870, an increase of 12,420 as 
on December 3ist last. 

From the Customs returns it is shown that the 
imports into Queensland for the half-year ended 
June 30th last totalled £3,276,088, a decrease of 
£52 000 on the corresponding period of the pre- 
vious year, while exports totalled £3,240,490, a 
decrease of £608,000. 

A local contract has been let by the New Zea- 
land Government for the supply of ten loco- 
motives at a contract price of £2800 per engine. 
The tenderers are Messrs. A. and G. Price. 

Another contract has been let to the General 
Electric Company for the supply of two additional 
sub station equipments in connection with the 
working of the Sydney tramways. The equip- 
ments consist of 450 k.w. rotary converters, with 
the necessary transformers, and are utilised to a 
6600-volt current to 600 volts, suitable for feeding 
direct to the trolley wires. 

Arbitration and Conciliation Bills are now the 
order of the day. Not only has each State in the 
Commonwealth a Bill dealing with the subject, 
but the Federal Parliament has now a Bill before 
the House dealing with inter-State disputes. 

The vital sections relatiog to prohibition of 
inter State strikes and lock-outs are as follows :— 

9. No person shall on account of any in- 
dustrial dispute for the prevention or settle- 
ment of which the Court has jurisdiction do 
anything in the nature ofa lock-out or strike 
under a penalty of £1000. 

10. The last preceding section shall not 
apply to anything proved to have been done 
for a good cause independent of an industrial 
dispute, but on prosecution for any contra- 
vention of that section the onus of such proof 
shall be on the defendant, and in default of 
such proof, and on proof of a lock-out, 
strike, or continuation of an industrial dis- 
pute, the lock-out, strike, or continuation 
shall be deemed to have been on account of 
an industrial dispute. 

11. Noemployer shall dismiss any employé 
from his employment by reason merely of the 
fact that the employé is a member of an 
organisation, or is entitled to the benefit of 
an industrial agreement or the award, under 
a penalty of £20. 

13. No employé shall cease to work in the 
service of an employer by reason merely of 
the fact that the employer is a member of an 
organisation, or is entitled to the benefit of 
an industrial agreement or award. Penalty 

») 

The Conciliation and Arbitration Court through 
which the proposed law is to act is to consist of 
three members. The president is to be a justic2 
of the High Court, and of the remaining two 
members, one is to be representative of the em- 
ployers and the second representative of the 
employés. 








LAUNCHES AND TRIAL TRIPS. 


HERO, steamship ; built by, Laxevaags Engineer- 
ing and Shipbuilding Company, Berger, Norway ; 
to the order of, Messrs. Kjaer and Isdahl, Berger ; 
dimensions, 278ft., 38ft. 6in. by 19ft. 8#in.; 
engines, triple-expansion, 19}in., 3lin., and 5lin. 
by 33in., pressure 175 lb. ; launch, September 
9th. 





MAYGROVE, steamship ; built by, Swan, Hunter 
and Wigham Richardson, Limited ; to the order 
of, Wingrove Steamship Company ; dimensions, 
314ft., 46ft. 3in , and 23ft. $in.; engines, triple- 
expansion, 22in., 36}in., 60in. by 42in., pressure 
160 lb.; constructed by, builders; the hull and 
engines have been constructed under the super- 
vision of Mr. W. J. Douglas, M.I. Mech. E.; trial 
trip, last week. 

AMBROSE, steel screw passenger steamer ; built 
by, Sir Raylton Dixon and Co ; to the order of, 
the Booth Steamship Company, Limited ; dimen- 
sions, 388ft. by 47ft. 6in. by 29ft.; to carry, 350 
passengers ; engines, triple-expansion, 8lin , 5lin., 
and 83in. by 54in.; pressure 1801b.; constructed 
by, North-Eastern Marine Engineering Company ; 
average speed on trial, 15 knots; trial trip, Sep- 





tember 12th. 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents.” 

Application for Letters Patent. 





«a7 When inventions have been “ communicated” the 
name and address of the communicating party are 


printed in italics. 
10th September, 1908. 


19,464. Borriixc Tap, A. A. Savidge, Burton-on- 
Trent. 

19,465. Caucks, J. H. Vickers, Sheffield. 

19,466. Raitway SicNaLiina, F. G. and G. H. Fish, 
Manchester. 

19,467. Concrete Fioorino, M. N. Ridley and T. I. 
Cammell, Birmingham. 

19,468, Sarety Catcu for Winpows, G. W. Armitage, 
Wakefield. 

19,469. Srgam Jer Bowers for Coo.ina Frrgpars, T. 
Sanders, Swanse., 

19,470. Margriat for Uskin Fitterina Warsr, F. T. 
Bond, Gloucester. 

19,471. Sargty Mingrat O11 Lamp, J. 
Reading. 

19,472. AppaRatus for AgRaTinG Grary, C. F. Henry, 
Dublin. 

19,473. Hatpins, G. V. Rowden, Brighton. 

19,474. PorTABLE CiRcULAR TURKE H BaTH, J. Prentice, 
Glasgow. 

19,475. Borris, F. Sykes, Halifax. 

19,476. InTeRwaL Execosion Enoiygs, A. J. Jackson, 
Manchester. 

19,477. ADveRTIsING Mgpictms, A. C. Burnley and F. 
Ritson, Bradford. 

19,478. Draucur Exc.opers for Doors, J. V. Gregory, 

verpool, 

19,479. CoLtapsiBLe Boxes, A. Stevenson and H. 
Stevenson and Sons, Limited, Manchester. 

19,480. Cass for Hotpinc Postacs Stamps, E. Nalty, 
Birmiogham. 

19,481. Daivoxc Beits for Motors, B. H. Oakes, jun, 
Birmingham. 

19,482. Fotpinc Macausgs, G. Hattersley and Sons, 
Limited, and J. Chadwick, Keighley. 

19,483. Racks for Paoxooraps Recorps, G. L. Hogan, 
Lond 


J. Apsey, 


on. 
19,484. Mans for Hanpiino Guass, E. H. and F. Scott, 
Manchester. 
19 485. Presgavinc Ecos, C. L. Tweedale, Weston 
Vicarage, near Otley, Yorks. 
19,486. Powgr Looms, C. and E. Kotter, Barmen, 


Germany. 

19,487. Wage. Guarps for Muzs, G. F. Bradbury, 
Manchester. 

19,488. Provipinc Saggets of Paper with Giug, W. 
Kellner, Barmen, Germany. 

19,489. Torwip Sincytine Hog, R. Magon, Helmsley, 

orks. 

19,490. CatLp2gn’s Sgasipe Sanp Mov tps, C. E. Davey, 
St. Lawence, Jersey. 

19,491. Arc Lamps, C. B. Foster, E. R. Grote, and M. 
V. Ely, London. 

19,492. OpgRaTING ELEctric Raitway Pornts,J.G. Lees, 
London. 

19,493. NoN-REFILLABLE Botrigs, H. A. and G. F. 
Holland, Birmingham. 

19,494. Maxinc Weavers’ Matrs, J. 8. and L. 8. 
Hollings, Birminghim. 

19,495. Taap for Bexties, J. Grant, London. 

19,496. Music Stayp3, F. Clark, Londoa. 

19,497. Speep InpicaTors, W. 8S. Roberts and W. Ever- 
ington, London. 

19,498. Bi: piso Castsfor Sazets of Papar, W. M. Webb, 
London. 

19,499. Propuction of Sotustz Starce, The Calico 
Printers’ Asscciation, Limitei, W. Browning, and 
J. J. Barlow, Manchester. 

19.500. Frame to Scpport a Motor Encore, E. G. 
Young, Nottingham. 

—_ PLaITinG or Brampinc Macurygs, E. L. Thorp, 

mdon. 

19.502. Protector for Harwess Backsanps, H, D. 
Fowles, Cheltenham. 

19,508. Emprorpery Macurngs, W. Forster, London. 
19,504. Process for Propucine AcuMINIUM ALLoy, A 
J. de Montby, L Trézel, and V. Coppée, London. 
19,505. Propcotion of OxYsULPHIDE of ANTIMONY, G. 
G. M. Hardingham.—(The Societa Mincre e Fonderie 
d' Antimonio, Italy.) 

19,506. Saackixs, J. A. Noel, London. 

19,507. Macaing for Paintine Paper, W. J. Connoll, 


mdon. 

19,508. Workmen's Time Recorpzr, A. N, Palmer, W. 
W. Kimbell, and Syracuse Time Recorder Company, 
London. 

19,509. Sounp Boxes for TaLKINc Macuin&3, H. H. Lake. 
—(The Gramaphone and Typewriter, Limited, United 
States ) 

19,510. Covgerine for Sarps, G. F. and E. M. Doman, 


London. 

19,511. Hovsznotp Dost Bix, J. H. J. B. Petter, 

mdon. 

19.512. Workmen's T1m@ Recorper, A. N. Palmer, W. 
W. Kimball, and Syracuse Time Recorder Company, 
London. 

19,518. Uspgrcrounp CurRENT ConpucTors, A. 
Kuchiuka, London. 

19,514. Drum SwitcuEs for ELectric VeHIcxgs, P. Reitz, 


mdon. 

19,515. Attachments for Hat Boxes, J. M. Bird, 
London. 

19,516. Stamp Muts, W. A. Dalton. London. 

19 517. Fastenines for Lescinas and Boots, W. Cotton, 
London. 

19,518. ANGULAR PepEsTaL*, The Howland-Sherman 
Syndicate, Limited.—(C. H. Howland-Sherman, United 
States 


19,519. AtTmospHERIC Gas Burners, F. Gross, 


ndon. 
19,520. ALTERNATING CoRRENT Apparatvs, C. F. Scott, 


on. 
19,521. ALTERNATING CURRENT DistTRiBuTion, C. F. 


Scott, London. 
19,522, Rotary Exgcraic Macuings, H. Chitty, 


on. 
19,528. Fornaces for Paopctcine Gas, J. Wilson, 


ndon. 
19,524. Conpurt Section MaNHOLE TERMINALS, G, M. 
Gest, London. 
19,525. Bouqgurt Hotper, D Rait, jun , London. 
19,526. Srgam Borters, G. HOk, London. 
19,527. Daze Wett Pomps, J. J. Meyers, C. F. 
Humphrey, and J. E. Sills, London. 
19,528. Cotivatine Lanp, La_ Société Anonyme 
a’Etude et d’Exploitation des Brevets André 
Castelin pour Machines Agricoles Automobiles, 


mdon. 
19,529. Apparatus for Cuttine Horns, W. D. Stewart, 


mdon. 

19,530. Toy, M. Pautard and E. Smith, London. 

19,581. Fastgenine fur Doors, C. Jones, London. 

19,582. Sounp Boxes for TaLkIne Macatngs, H. H. 
Lake.—(The Gramaphone and Typevriter, Limited, 
United States.) 

19,583, Corn-rreeD Apparatos, W. Abel, K. St:auss, 
and H. Wollheim, London. 

19,534. Srorace Tanks, G. H. Warren and S. Fontaine, 
London. 

19,585. Frrtrxas for Topacco Pipzs, M. B. Hern, 
London. 

19,586, AcTUATING MgcHanisM, A. Gast and C. Pude, 


London. 
19,587. Piaments, W. J. Armbruster and J. Morton, 


London. 
19,538. Piaments, W. J. Armbruster and J. Morton, 
London. 
19,589. CaLcuLATING Macurngs, W. Schooling, London. 
19,540. Rartway Sienats, R. D. Peters and H. A. 


19,541. Wargrproor Parrr, G. Harrison.—{Vellumoid 

Paper Company, United States.) 

ee, = Fornacszs, D. G. Davies, Small Heath, 
D 2 


19,548. Pump Rop Couptixe, 8. M. Abbott, London. 

19,544. Pazventine OverrLow of MILK when Cooxina, 
D. Ballin-Oppenheimer, London. 

19,545. Buripryes, H. V. and H. V. Weyden, ani B. J. 
Bonnell, London. 

19,548. Crorame and Kwapssck Compiyep, M. 
Rothenbiicher, Liverpoo 

19,547. Magnetic Exciration of THREE - PHASE 
Currest Macurives, W. P. Thompson.—(Berliner- 
Maschinenbau-Actien-Gesellachaft vormals L, Schwartz- 
kopff, Germany.) 

19,548. Rorany Stream Enatngs, F. Stephan, London. 

19,549. Apyustina Risa for Putieys, C. Schmidt, 





Lo 
19,550 Boots and Sxoxs, J. Smith, London. 
19,551. Spannenrs, E. von B, Hatfield, Liverpool. 
19,552. Brusugs, J. 8. Thompson, Liverpool. 
19,553. Pristine TetecRaPH Apparatus, H. Casevitz, 


ndon. 
19,554. DistrrpuTine Carcoss, G. E. Holland and H. 
Johnson, London. 
19,555. INCaNpDEsScENT ManTLe Suprorts, J. T. Lister 
and J. C. O. Redington, Cleveland, Ohio, U.S.A. 
19,556. Douste Crosinc Exvevops, W. litihn, Dort- 
mund, Germany. 


11th September, 1902. 


19,557. Raitway Lirts, J. Wright, Durham. 
19,558. CoLLar Stirreners, U. D. Bogle and M. Morgan, 


ndon, 
19,559. KeyLtess Watcugs, J. F. R. Rainforth, New- 
port, Monmouth. 
19,560. Cover fur Fattzr Srop of Mos, J. Heaton, 
J. Craven, and 8. Lord, Todmorden. 
19,561. SwarHe Torneer, T. Phipps, Northamton. 
19,562, Pututgy fcr Daivose Moror, R. J. and W. BE. 
Maddock, Alsager, Cheshire. 
19,563. Socks, E. A. G. Caldwell, Downpatrick, Cu, 
n 


own. 

19,564. Hyprav.ic Appiiance?, W. H, Hoyle and T, 
Barker, Bolton. 

19,565. Pszomatic Tires, J. Monk, Manchester. 

19,566. Cuocx3 for Supportine LireBoats, J. de B. 
Kopsand TheSeamless Steel Boat Company, Limited, 
Bradford. 

19,567. Bait Fasteners, 8S. Warren, Nottingham. 

19,568. Setrinc Tor Roiiers of Spixninc Feamas, G. 
E. Ross.—(C. Charnock, Russia.) 

19,569. Stam for WaTERPROOF GARMENTS, L. Mistovski, 
Manchester. 

19,570. Boot Heg.s, I. Frankenburg, Limited, and 
W. Hubbard, Manchester. 

19,571. Dygmse Cotroy Goons, J. H. Walton, J. Wal- 
ton, jun., and A. Walton, Manchester. 

19,572. Lamps, T. R. Murray, Birmingham, 

19,573. Hats, T. Smith, Glasgow. 

19,574. Canpinc Fiax, G. U. G. Smith and M. M, 
Waddell, Glasgow. 

19,575. Automatic Braxsg, F. H. Boulton, Congleton, 
Cheshi: 


re. 
19,576. Jer Conpgesszr, D. N. Bertram and J. E. Wey~ 
man, Manchester. 
19,577. Bausues, W. A. Jones, Liverpool. 
19,578. Parorectine Locks of Doors, E. Walker, 


Ow. 

— Tam o' Santer Caps, A. Cunningham, 
iw. 

19,580. Torwers for Mos:c Leave’, R. J. Murphy, 
verpool. 

19,581. WaTeR-HEATING Apparatus, R. Stubbs, Wins- 


ord, 
19,582. Bat Castors, F., C , W. H., and A. J. Loader, 


Manchester. 
19,583. F.Lex Bue Isotation Tosz, R. Deutgen, 


19,584. Watt Hoox for Waste Pirzs, M. Weise, 
19,585. Orrakt Srarr for SAND or GraveL, P. Clausen, 


n. 
19,586. Hypravtic Moror, E. Drémont and P. Robert, 
London. 
19,587. Lusorypz Macuoxg, W. H. Lock.—(P. 7. Dodge, 
United States.) 
19,588. Fas1ENING Heap3 of Cans to Bonus, C. Stecher, 


mdon. 
19,589. IscanpEscenr Gas Burner, C. 8S. Snell, 
ndon, 
19,599. IscanpgescestT Gas Burners, C. 8S. Snell, 
mdon. 
19.591. Suorry Garsper and Fit Exrracror, C. 


, London. 
19,592. Suints, G. McK. Hendry, London. 
19,593. Loop for Curtains, J. A. and E. D. Barr, 
London. 
19,594. Lock, P. Bans and A Parsons, Birmingham. 
19,595. Trouser Srretcuer, T. H. Hanson and &. R. 
Fenwick, London. 
5 Maxine Desryractants, J. B. de Alzugaray, 
London. 
19,597. Extraction of Marats, J. B. de Alzuzaray, 


London. 

19,598. Gas Stoves for Cooxine, W. D. Sheppard 
London. 

19,599. PoRIF:caTion of Szwaaz, A. A. Adams and E. 
Springboro, London. 

19,600. Launcatne L:rapoats, 8. H. Ury, Kingston- 
on-Thames. 

—, Brakk fur Tramway Cars, T. B. Holliday, 

mndo: 


n. 
19.602. Rirte Botts, L. D. 8. Dale.—(J. Wingjield, 
New Zealand.) 
19,603. Oorpoor Szats, J. G. Armazur, Liverpool. 
19,604. Yarn Beams for Weavane Looms, J. Haslam, 
London. 
19,605. Sugars, C. F. Hofmann, London. 
19,606. Sarety Devices for Lamps, D. Anderson, 


ndon. 

19,607. Counter Fitrines for Dg.tverina Liquips, H. 
Gaines, London. 

19,608. Psecmatic Tings for Bicycies, A. Evans, 


London. 

19,609. Apparatus for Hgatina Water, A. Sweet, 
mdon. 

19,610. IsHaterR for ANn#.THETICs, H. Coxeter, 


mdon. 

19,611. Srzam Generator, The Hydroleum Motor 
Company, Limited, aud J. Badger. London. 

19,612. Srgam GeyEaeators, The Hydroleum Motor 
Company, Limited, and J. Badger, London. 

19,618. Ripine Hasits, G. F. W. Giesemann and W. E. 
Cobb, London. 

19,614. Corr Suspznpers, C. E. Williams, London. 

19,615. Atm PagsEiia, E. Hughes, Londun. 

19,616. Apparatus for MiLkine, F, Ljungstrém, 


London. 
19,617. Bac Houpsrs, W. C. Harderand C. W. Andrews, 
mdon. 
19,618. WIRE-DRAWING MacHingry, J. A. Horton, 


ndon, 
19.619. TorLeT Paper Rotts, W. J. Aleock.—(S. Wheeler, 
United States ) 
19,620. Tungines, E. T. Pollard, London. 
19,621. Dust Co~~ecrors for VeHIoLEs, J. Brown, 
London. 
19,622. CALCULATING Macuings, W. C. van der Steer, 


ndon. 
19,623. RecuLaTiIne WaTER TEMPERATURE, H. Balcke, 
London. 
19,624. Frames for Mititvery Porposss, W. Everitt, 
mdon. 
19,625. Lockine CycLe WHELs, R. Congreve, Liver- 
poo! . 
19,626. GoverNING Devicrs for Exorvgs, A. Altmann, 
Liverpool. 
19,627. Tazatine Locust Beans, H. B. Stocks, H. G. 
White, and R. Gray, Liverpool. 


19,628. Hay-makinG Macuing, K. P. Ketelsen and B. 
Sutor, Liverpool. 








Ellingson, London. 


19,629, Pranorortss, R. B. Robertson, W. Rushworth 
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es, 





E. Rushworth, jun., and A. L. Rushworth, 
Liver 
19,630, 


eee 
-_e.. RIVING GEaR, G, E. Holland and H. Johnston, 


‘poo! 
Vatvges and Gates for Sturcms, A. Etter, 


ndaon. 
—, Apsostine Sieuts of Heavy Guns, F. Wray, 


ndon, 
19,633. Derectine Execrric Currents, J. R. and H. 
Fothergill, London. 
7. Suspgnpers for Lapigs’ Daxssgs, A. Owen, 


ondon. 
19,635. Ecastic Tires, L. D. Tandy and R. H. Smith, 

London. 
19,636. Mountine Parmtina Pcates, J. A. Corey, 

London. 


ni 
19,637. 
ndo 
19,638. Horse Hogs, P. J. Parmiter, London. 
19,689. Prorectap Motor Veuicies, E. Palliser, 
Londen. 
19,640. SupgerHeatine Steam, G. Sachsenberg, London. 
19,641. Vesset for Cootina Liguips, F. P. and J. P. 
Fiynn, London. 
5 Cyciz Braxsgs, H. P. Rose and A. W. de Val, 
ndon, 
19,648. Work Too. Hanp es, P. Schonherr, London. 
—, Means for Puriryinc Arr, F. J. Talbot, 
ndaon. 
— Apparatus for Treatinc Wine, E. Monti, 


ndon, 
12th Septeiaber, 1908. 
19,646. Motor Bicycizys, W. Gickel, Barmen, Ger- 


Furniture for Beprooms, H. Muswieck, 
n. 


many. 
19,647. Reeucatine Spggp in Macutngs, A. Viebahn, 
en, Germany. 
19,648. Sarery Ow Lamp, H. Jones and G. Bailey, 


Hawarden. 
19,649. Conveyor Banps, D. D. D. Plunket and F. J. 
P. Ch } h Sonth + 





19,650. Apparatos for CoaLINe SHIPS, D. D. D. Plunket, 


thampton. 

19.651. Corgs for PLumpgrs’ Brass Work, A. Gozzard, 
Sheffield. 

19,652. “‘Turust Saarrs” for Sarps, J. Holt, Aston, 
near Birmingham 

19,653. Back Rests for Sappixs, P. E. Dowson and A. 
Hopkinson, Hyde, Cheshire. 

19,654. Appliance for Hanpwine Stans of Srest, H. 
Crowe and the South Durham Steel and Iron Com- 
pany, Limited, Stockton-on-Tees. 

—_ Brake Mecuanism, C. Smith, Stockton-on- 

‘ees 


19,656. Skirt Garps, J. A. Jowsey, Stockton-on-Tees. 

19,657. Worxina Rattway Points, W. J. Stewart, 
Glasgow. 

19,658. Formina Cavities in Baickwork, J. Butler, 
Manchester. 

19,659. Device for DaveLorinec Hanpwritine, H. 
Lester, iff. 

19,660. OrwamentTaL Fiowgr Howpgrs, H. Lester, 
Cardiff. 


19,061, SuxaP-DrertNa Apparatus, J. K. Williamson, 
L 


ie " 

19,662. ApsostaBLe Cover for Cycizs, E. B. Lane, 
Birmingham. 

19,668. Foxu-Economisinc Apparatus, E. Entwistle, 

urn. 

19,664. Apparatus for Hoxtptne Cortarns, A. G. 
Brookes.—(F. B. Hopewell, United States.) 

19,665. Taamcars, A. Bailey, Bradford. 

19,666. Corr Links, G. J. Slate 

19,667. Stops, H. J. Slater, Bradford. 

19,668. Cork Martine, J. Delaspée, Berlin. 

19,669. Torpings, A. Barker and H. Sidebottom, 
Timperley, Cheshire. 

19,670. Letter Fives, W. L. and A. Smith, Birming- 


ham. 

19,671. Prutow Surps, W. O. Carver and 8. Lord, Man- 
chester. 

19,672. AmRiaL Macuines, G. Daws, Birmingham. 

19,673. Baskets, F. Cook, Glasgow. 

19,674. Riverine Apparatus, J. M. Ross, a. 

19,675. Stgam Sopgrweaters, H. Cruse, Manchester. 

19,676. TagaTment of Concrets, J. H. Magens, Liver- 
pool. 

19,677 Lirg-savinc Apparatus, E. L. Turner, 

ndon. 

19,678. Fancy ARTICLE of PassaMENTERIE, R. Schmolt- 
ner, jon. 

19,679. Tasie Tors, J. Sankey and Sons, Limited, and 

G. H. Sankey, Wolverhampton. 

19,680. PortaBLe TasLe Fountains, 8. T. Oldridge, 


mdon. 
19,681. Compnyep AsH Trays and Paper Weicuts, 
. A. Robson, London. 

19,682. Means for Coottna Warsr, J. Stevens and W. 
Barnett, Wolverhampton. 

19,683. IMPROVED Drawine InsTRUMENT, F.S. Snowdon, 
London. 

19,684. Apparatus for Maxmse Yarns, M. Miiller, 


mdon. 
19,685. StenaLLine AppaRatus for Sapa, L. A. Roosen, 
Londo: 


nm. 

19,686. Prosgctites, C. V. C. Wheeler and A. G. Mc- 
Kenna, London. 

19,687. Untversat Joints or Coupiines, E. G. Hoff- 
mann, London. 

19,688. Boots and SHozs, H. V. and S. Thirkell, 
London. 

19,689. Improvine the SHaprg of Fincer Nats, H. C. 
Callaway, London. 

19,690. Compounp Exorngs, R. H. FowlerandG. Achilles, 
London. 

19,691. ALarum Timeptaces, A. Fuhrer, London. 

19,692. CyLunpgrs of Exp.osivge Morors, F. Baltzinger, 
London. 

19,698. Casa Reaisters, A. Mniszewski, London. 

19,694. Firtines for Smati- arms, J. T. Peddie, 
London. 

19,695. Or Lamps, C. R. Trinder, London. 

19,696. Cas Doors, F. Street, St. Ives, Hunts. 

19,697. Tea Por Srratners, F. A. Barnett, Seven 


ings, x. 

19,608" Tres and Bows, E. T. Early, London. 

19,699. Securnrve Tregs to Wueets, G. Green and J. 
Miller, London. 

19,700. Mantrotpine Devicss, J. E. Norman, London. 

19,701. Governors for Steam Enoines, W. P. Thompson. 
(N. Pedersen, Norway.) 

19,702. Wiepinc Frames, W. P. Thompson.—{Weg- 
mann and Co., Switzerland.) 

19,703, Fastentnc LooseSugersof Paper, T. J.C. Riley, 
Liverpool. 

19,704. CoLLaPsIBLE TosEs, J. S. Withers.—(N. Horras, 
France.) 

19,705. Torsivgs, Willans and Robinson, Limited, and 

M. H. P. R. Sankey, London 


14th September, 1903. 
19,706. Mains for Distituation of Coat, G. Helps, 
yun 


19,707. Barus, 8. Ewart, Wendover, Bucks. 

19,708. Enotngs, J. G. Bagley, London. 

19,709. Curtain Potgs for Bay Wispows, J. B. West, 
Manchester. 

19,710. Lusricator, I. H. Brierleyand H. Sowerbutts, 


19,711, Morors, E. Williams, Manchester. 

19,712. Seats, A. Davies, Manchester. 

19,718. ExtsrnaL Stream Toreing, C. Pearson, 
Sunderland. 

19,714. SPaRKING PLUG TgRMINAL, G. Roberts, Twyford, 
near Winchester. 

19,715. Meters, 8. H. Holden, London. 

19,716. Prez Jormts, R. H. Clucas, Halifax. 

19,717. Wax Matcnes or Vestas, W. P. Mooney, Man- 
chester. 

19,718. Liquip for Mixtne with Cotours, F. Johnson, 
Stoke-on-Trent. 

19,719. Baskets, H. L. Taylor and W. H. Thickett, 


Hull. 
19,720. Srup, M. A. Hogan, Dublin, 





19,721. Canporetrers, J. B. Dunlop and J. B, Dunlop, 
jun., Dublin. 
19,722. Batu Tapsand VaLvgs for Cisterns, H. Harrison, 
ming s 
19,728. Apparatus for the Manuracturg of FgEpInG 
Caxgs, J. Crone, D. C. Taylor, and F. Williams, 


Liver; 
19,724. Frusurye Cisterns, J. T. Wright and J. Holt, 
Liverpool. 
a ae Gotrine Irons and Masutigs, R. Simpson, 
undee, 
19,726. DistRIBUTING VaLVEs for Enaings, W. 8. Howell, 


ndon, 
19,727. Wearinc AppargL, R. Cohen and 8. Kirsch, 

ion. 
~o Lieutine and Hgatine Apparatus, G. Walker, 


on. 
19,729. TrRotLiIne Hook, A. H. Smith, London. 
— Hancers for Winpow Scregns, W. H. Fishburn, 


on. 

19,731. Trtane Biocgss, V. L. McCuskey, London. 

19,732. Uncovgrinc Device for Hongycomss, F. 8. 
Gassner, Berlin. 

19,738. Apparatus for Usz with Stegrinc MacHINERY 
for Sarps, Davis and Co., Limited, and J. L. Booth- 
man, London. 

19,734. SPARK ARRESTER for BoruErs, J. C. Bowring, 


mdon. 
19,785. Row .ocks, B. Middleweek, London. 
19,736. Maxine Jornts in all Mareriats, F. Rough, 


ndon. 
19,737. WHeELs and Rarxs for Ramways, C. G. Frank, 
mdon. 
19,738. AppaRaTus for Dsgronatine, C. E. Wenzel, 
ndon. 
19,739. Saget for Dupiicator Stencizs, J. Westenhoff, 
London. 
19,740. Cotuar, A. Childs, London. 
19,741. Lirts, H. C. Walker, London. 
19,742. Apparatus for Apvertistne, P. H. H. Nack, 
London. 
oe Box Lips or Covgrs, W. J. Evans, 
Lon 


on. 
19,744. “Sruart’s Fryer,” V. Stuart, Weybridge, 


Surrey. 
19,745. Vatvags, J. B. Hamilton, London. 
19,746. CircuLaTine Bonp, G. E. Hagerman, New 


York. 
19,747. SECURING INDIA-RUBBER Boot Sougs, 8. Johnson, 
London. 
19,748. Prorectine ExLectric TgRMINALs, W. Peto, 
on. 
ate Pouncugs, W. R. Lake.—(X. A. Hammond, United 
8. 
19,750. Canptz Houpgrs for Orcans, J. Rainbow, 


mdon. 

19,751. Vatve Gear, O: Hunger, London. 

19,752. Cycte Sranp, A. F. Spooner.—(J. Noiray, 
Pra 


nee. 
19,753. Couriers for Rartway Carriaces, J. Willison, 
London. 
19,754. Revotine Heet for Boots, R. Walkington, 
Leeds. 


19,755. UMBRELLA Frames, L. Schuller, London. 
19,756. Stop for Wrypows and Doors, H. J. Weeks, 
London. 
19,757. Hincep Lasts, W. J. Armes, Lond 
19,758. TransporTiInG Hgavy Boptss, 
mdon. 
— Curvitiygar Key Boarp, L. J. A. Maclean, 


ndaon. 
19,760. Process for PresErvinc Mazar, J. P. Cleghorn, 


on. 
R. Morasso, 


mdon. 
19,761. Mgans for Uncourpiinc DrauGcut ANIMALS from 
Veutcies, G. Rochow, H. Richer, and G. Engel, 


London. 
19,762. ComBINED TaBLE and Fotpine Ben, W. H. Jones, 
19,763. DevecnterSicamnmo Torpgposs, F.McD. Leavitt, 
19,764. Comnanas Capiyet and Loom Framg, N. Will, 
19,765. — of PHotroarapaic Suiipes, H. A. Crabb, 


ndon. 

19,766. Trp Cart and Wacons, B. Orenstein, London. 

19,767. Nut Locks, G, P. Finnigan, London. 

19,768. SmowcaRps and TaBiets for ADVERTISING, 
A. G. T. Hunt, J. Frenkel, and W. J. Lockett, 
London. 

19,769. Lock for Stopper for Borrizs, A. J. Kempien, 
London. 

19,770. MecuanisM for OpgraTina Carn Braxkgs, J. L. 
Peacock, London. 

19,771. OpgRaTinG Presser Pciates of Cuegse, J. C. 
Henderson, W. J. Anderson, and E. 8. Burman, 
London. 

19,772. Gates, B. G. Olsen, London. 

19,773. Artists’ Easers and Sranps, G. Wright, 
London. 

19,774. Sewine Books, A. Necker and M. Lassberg, 


mdon. 
19,775. TaBLETs with a CHEemicaL Action, E. Langheld, 
mdon. 
19,776. Burninc Liquip Furst, N. Verwey and L. A. 
van Schie, London. 
19,777. Makinc CorRuGATED Furnaces, 8, 


on. 
19,778. EmBRoIDERY Frames, N. Krautheimer and G. 


Fox, 


eis, London. 
19,779. Packine Casg, W. Burrell and J. P. McMcekin, 


mdon. 

19,780. Etzcrric Lamps, G. Bamberg, London. 

19,781. Borriz CLosurg, J. A. Sturton, London. 

19,782. Rotary Gaveg, G. T. Alinutt and W. E. Lake, 
London. 

19,783. ExTRactine Zinc from Orgs, G. D. Delprat, 
London. 

19,784. PRESERVATION of TrmpeR, R. Kroll, London. 

19,785. Screw Gavuogs, A. J. Boult.—(F. B. Fischer, 
Germany.) 

19,786. SeLr-openine Dries, G. C. Marks.—(H. Allen and 
L. A. Howe, United States. 

19,787. Ratt Braces, D. D. Quenell, London. 

19,788. Weartne AppaRgL, F. 8S. Brice, London. 

19,789. Macuing for WasHine Woot, G. A. W. Alexander, 


London. 
19,790. Rutger Cuzayers, A. C. Atkins, London. 
19,791. SHoots for Postat Packacss, J. W. Cutler, 


London. 
we ne Reoevutatine Davices, F. Reichenbach, 


on. 
19,798. Ink Stawps, H. K. Weilan, London. 
19,794. Maton Boxgs, C. Mollenhauer, London. 
—- Nout Locks, W. R. and G. W. Young, Liver- 
pool. 
15th September, 1908. 


19,796. Fiter, E. W. Webb, G. Pooley, and J.J. Gilbert, 
Rochester. 


19,797. Monzy Box, J. Barker, and the Church of 
England Incorporated Society for Providing Homes 
for Waifs and Strays, London. 

19,798. Pgenci, Grip and Erasgr, J. Rycroft, 


19,799. Exxectrotypss, 8. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 
— a USTABLE Frost Cu1P for Horsks, F. Thurlby, 
ran’ 3 
19,801. Enoing Jacket, W. L. Baylay and W. A. Tritton, 
London. 
19,802. SELF - THREADING ..SHUTTLES, A. Bednell, 
ventry. 
19,803. Apparatus for Scruspine Gas, T. B. Nyren, 
Manchester. 
19,804. ConTRoLLiIne Gas Licuts, G. F, Underwood, 
aa ae ae en 
19,805. ATTacHMENT for FrRE APE CuuTsEs, J. Mere- 
dith, Coventry. 
19,806. Carpet SweepsEr, F. King, Denton’s Green, St. 
Helens, 
19,807. Saget MeTat WorkING Macuinery, H. Salmond, 


‘ow. 
19,808. CompinaTIon CaLuipeR, C, M. Lane, Great 
Berkhampsted, Herts, 





19,809. Hexts for Boors and Saoxs, T. ©, Redfern, 
Manchester, 
19,810. Construction of Latrices, H. Thornton, 
ester, 
Construction of Larrices, H. Thornton, 
ester. 
19,812. Arm BuapperRs of Foorsatis, A. W. Wyatt, 
anchester. 
19,813. SHackiEs for CoLtiery Corvas, T. C. Morgan, 
Manchester, 
19,814. Ustna Hanpie Portion of Posta, Hanpigs, F. 
W. Averill, Sonne m. 
19,815. Arracument for Brush Ho.tpsr, J. Smith, 
Coppice, Oldham. 
19,816. Srgerine Hanne for Bicycugs, T. C. Hallibur- 
ton, Jedburgh. 
19,817. Exevosives, J. Nicholas, Waterloo, Lancs. 
19,818. Macurgry for CLeanina Rvas, J. M. Collins, 


iw. 

19,819. Paiwrivo Macutngs, 8. Savile, E. Dyson, and 
J. R. w, Liverpool. 

19,820. DisPLAYING ADVERTISEMENTS, T. McGrah and 

. P. Hides, Sheffield. 

19,821. Paevewtine Envuresis Noctuana, H. Peschken, 
Manchester. 

19,822. Maxine Turgeap SAMPLE Carps, A. Wilkinson, 
Bradford. 


19,828. MoToR-DRIVEN Bicycies and VeHIcisrs, F. B. 
Hart, Stockport. 

19,824. Or. and Sperair Lamps and Sroves, W. H. 
Gilnan, Cardiff. 

19,825. SuRveyor’s PLorrine PaRALLELs, C. E. Roth- 
well, Rochdale. 

19,826, Pickina or MasHine Apparatus, F, Funck, 


Berlin. 
19,827. Apparatus for CrusHtine Strong, W. H. Baxter, 
Leed: 


8. 

19,828. Fggp Controu for Paintine Presses, 8S. R. 
Kramer, Manchester. 

19,829. ConTROLLING MgcHaNisM, C. and W. W. Peck, 
Manchester. 

19,830. ImproveD Fan.icnt Opsner, R. L. Williams, 

hester. 

19,831. Roortna Tires, J. W., R., and N. 
Aldborough, near Boroughbridge, Yorks. 

19,882. PuoroorRapHic Campras, V. A. Fynn, Brad- 


ord, 

19,833. Frtine Macuuyg, W. Fairweather.—(P. 8. and 
W. Kinsey and J. H. Burt, United States.) 

19,834. Maxine Decorations from Suauus, J. Husnik, 


Green, 


sgow. 
19,835. TakaTiIna MaLtep Bar.ey, K, G. Krikorian, 


on. 

19,836 IwsuLarep Joints for Rar. Sections, 8. £. Page. 

—(The Weber RailwayzJoint Manufacturing Company, 
Dnited States.) 


London. 

19,838. Water-suppLy Apparatus for CaTTLr, G. 
Hacker, St, Louis, Missouri, United States. 

19,839. WasHING Macuings. R. Neugeboren and W. 
Bucke, Charlottenburg, Germany. 

19,840. STRENGTHENING UYCLE Brake Saogs, H. Webb, 
Birmingham. 

19,841. Swatca Briocas, J. Blackbourn and W. H. 
Warr, Liverpool. 

19,842, SgLF-Lockine Bott for Doors, E. A. Callow, 
London. 

19,843. Titgs for Roormna Purposms, A. A. Rose, 


London. 
19,844. Press for Hay and like Margriacs, A. Hum- 
phrey, London, 
19,845. Hook, P. M. Delaloye, London. 
19,846. Sewinc Macuings, P. M. Bayly, London. 
19,847. Construction of Poto Bais, W. Hardcastle, 


on, 
19,848. Automatic Recetvers, H. Olthoff and M. 
Dirnberg. London. 
19,849. A QuorcHorRD Pianororts, J. G. Asquith, 
on. 


19,850. Uxper Dampgr of PIANOFORTE Action, J. G. 
Asquith, London. 

19,851. Reversinc Gear, A. M. Patton, Bangor, Co. 
Do 


wn. 
19,852. NEEDLE-THREADING TaImeLe, G. H. Southern, 
Londo! 


n. 

19,853. Composite Mgtat Letrers, A. Martyn, 
London. 

19,854. Courtine Dries, W. E. Lake.—(J. F. Keller, 
United States.) 

19,855. VaLves, J. Hopkinson, J. Hopkinson and Co., 
Limited, and R. Kilburn, London. 

19,856. DiapHRraom for Recorpinc Sounp, H. A. Sey- 
mour, London. 

19,857. Vatves, J. Hopkinson, J. Hopkinson and Co., 
Limited, and R. Kilburn, London. 

19,858. SpARKING Pivas, R. J. Alpe and I. H. Davis, 


gham. 
19,859. Coastine Huss for Bicycies, R. W. Smith, 


irming| e 

19,860. Wiaspow Sasues, E. J. Parrish.—(J. Anstice 
and Co., United States.) 

19,861. Kerrigs, J. E. Tonks, London. 

19.862. Stv.us Bars of TaLKkinc Macuryrgs, A. 8. Bow- 
ley, London. 

19,863. CiGARETTEE Macuings, P. A. Newton.—(The 
American Tobacco Company, United States.) 

19,864. Rotary Wes Printinc Macuines, W. 8. Dow 
and E. J. Smith, London. 

19,865. Inon Strop for Pottey Biocks, T. R. Dyne, 
London. 

19,866. Rotary Enoings, W. P. Thompson.—(J. M. 
Farmer, F. X. Boden, V. A. Gudex, H. L. 0 Neill, A. 
J. Gudex, W. J. McLaughlin, H. G. Decker, W. D. 
Machleith, J. A. Vierthaler, A. P. Jensen, G. and J. 
Derfus, C. H. Bardenverper, J. B. Matteson, J. J. 
Jordan, M. A. Bauman, D. P. Redd, BE. L. Terrell, C. 

8. Matteson, P. T. Murphy, D. Baroni, W. J. Farmer, 

B. A. Titus, E. White, and A. B. Hallett, United 


States. 

19,867. PREVENTING BotTies being RgFILLED, M. R. 
Green, Liverpool. 

19,868. Borters, A. E. Tickle and W. J. Wood, Liver- 


poo! 
19,869. Makinac Hgapep Pins, E. Schleicher, Liver- 
pool. 
19,870. = Ig for CALCULATING Macutngs, K. Kelling, 


verpool. 
19,871, Manuracturs of Topacco, A, Prior, Liverpool. 
19,872, CigaREeTTe Hovtpers, W. C. Jardine, Liver- 


poo 
19,878. Nosgpacs for Horsgs, A. E. Martin, London. 
19,874. Brezcah Mecuanism, Sir W. G. Armstrong, 
Whitworth and Co., Limited.—(7he Société Anonyme 
John Cockerill, Belgium.) 
— Caimngy Cowis, P. BE. J. A. Champesme, 
01 


n. 
19,876. Toot Hotpgrs, B. M. W. Hanson, London. 
19,877. ELecrrRo-mMaGNETIC Apparatus, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Actien Gesell- 
schaft, Germany.) 
19,878. Lamp Hotpgrs for Cycte Lamps, A, Frank, 
London. 


19,879. ILtominatiInG Decorations, H. J, Haddan,— 
(M. G. Floreusa, Spain.) 

19,880. Agriat Sup, C. H. Luis, London. 

19,881, Vatve Gear for Enaines, A. J. Boult.—(Z. 
Loire, France.) 

19,882. Execrric Fosss, G. B. Baby, London, 

19,888. Macuingfor ATracaine Heszs, W. R. Barclay, 
J. Gouldbourne, and the British United Shoe 
Machinery Company, Limited, London. 

19,884. VoLcanisinc Apparatus, H. Panzetta and 

H. Frost, London. 

19,885. Tas Inoporovs CHamBeEr-pot, C. Scotti, 

Londo: 


mn. 
19,886. Execrromotive Force Reovutators, B. G. 
Lamme, on. 
19,887. MoTor-coNTROLLING Apparatus, B.G. Lamme, 
ondon. 
19,888. Toot and Back Rest Hoipsr, B. M. W. Hanson, 


mdon. 
19,889. Szcurine Tappets to Suarts, E. 8. Taylor.— 
—(F. M. Castleman, Transvaal.) 





a oe Houpeer for Taurean Sroors, R. G. McDowel} 
ndon. i: 
19,891. Winpow Fasteners, E. A, London, 

19,892. Crocugt-work Apparatus, E. ©, Faust, 


London. 
19,893, Spark Exrinouisuers, J. W. Bryant 
? 


ndon. 

= INCANDESCENT Ececrric Lamps, W. 0. Robison, 

ndon. 

19,895. Parussto Acip, G. W. Johnson.—(Deutsohe 
Gold “ Silber Scheideanstalt vormals Roessler, Gey. 
many. 

19,896. Drivine Dynamos, W. E, Evans.—(Gesei/. 
schaft zur Binfuhrung von Erjindungen m. b. H., Ger. 
many.) : 

19,897, Mgasurine Apparatus, G. Meyer, London. 

19,898. CycLz Brakes, B. Gravestock and The Western 
Counties Manufacturing Company, London. 

19,899, Cyc. Brakes, B, Gravestock and The Western 

unties Manufacturin pany, London, 

19,900. Savery Device for O11 Lamps, G. T. Lawson 
and W. Glass, London. 

19,901. Fagpine PRINTING 
London. 

19,902. Rartway SiGcNauiina, EB. C. Irving and J. p, 
O'Donnell, London. 

19,908. Vatves, G. C. Bessonet, London, 

19,904, Hines Suogs, T. Tribe, London. 

19,905. Sawa, P. M. Way, London. 

19,906. Brakes, D. D, ey, London. 

19,907, Cuggsz Hoxpsrs, I. I. Eklund, London. 





Presses, C. G. Harris, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


729,823, FLRxtBLE Saarr AND CASING THEREFOR, 
B. D. Weyburn, Cohoes, N.¥.—Filed August lth, 
1901, 

Claim.—A knuckle-jointed flexible shaft constructed 
of hollow joints with open jaws and flat twisted links 
fitting into said open jaws, means for securing said 
hollow joints and twisted links together, and a pliable 
metallic tubular casing or non-rotating cylinder jade 


of a tape or ribbon with overlapping edges permitting 
a lateral side movement or flexure as said shaft is 
moved from one position to another, substantially as 
described. P 
730,142. Process of Puriryina Iron, 8. L. Mershon, 
Montclair, N.J.—Filed August 8th, 1900, 
Claim.—(1) The mode herein described of purifying 
iron, said mode consisting in subjecting the molten 
metal while in the form of a falling sheet or stream, 
and while in a furnace, to the direct action of a blast 
of burning hydrocarbon oil and to a blast of wet steam, 


[730,142] 














cH 
Free oe 











substantially as specified. (2) The mode herein de- 
scribed of purifying iron, said mode consisting in 
subjecting the molten metal while in the form of a 
falling sheet or stream, and while in a furnace, to the 
direct action of a blast of burning hydrocarbon oil, a 
blast of wet steam, and a blast of oxygen, substantially 
as specified. 


730,842. CunrrirvcaL Pomp, A. C. B. Rateau, Paris, 
France.—Filed November 11th, 1902. 

Claim.—(1) In a centrifugal pump, a main shaft, a 
series of one or more turbines carried by said main 
shaft, an inlet leading to said turbines, and a discharge 
therefrom, in combination with a hollow spindle 
surrounding the main shaft, a second series of one or 
more turbines carried by the hollow spindle, and 
arranged to receive the liquid discharged from the first 
series of turbines, a second discharge leading from the 
second series of turbines, means for controlling both 
discharges, and means for coupling and uncoupling the 


(730,642) 





hollow spindle and main shaft. (2) In a centrifugal 
pump, a main shaft, a turbine carried by said main 
shaft, a fluid inlet leading to said turbine, a volute or 
discharge chamber leading from said turbine, a hollow 
spindle surrounding the main shaft, a second turbine 
carried by said spindle, and communicating on its inlet 
side with the volute of the first turbine, a second 
volute into which the second turbine discharges, 
a coupling mechanism arranged to connect or discon- 
nect the spindle and main shaft, a discharge pipe 
leading from the first volute, a valve controlling said 
pipe. a second discharge pipe leading from the second 
volute, and a valve controlling said second pipe. 


731,321. BascuLz Brine, J. W. Page, Chicago, Ill.— 
Filed November 13th, 1902. 

Claim.—The combination with a vertically oscillat- 

ing bridge and a vertically oscillating leaf forming 4 


731.321 


continuation thereof, of a counter-balancing weight 
hung both from the bridge and from the leaf and 
having a varying purchase upon the bridge, sub- 
stantially as described. Sead 
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EXPERIMENTS WITH A NEW TYPE OF | 
COMPOUND LOCOMOTIVE IN ITALY. 
(From our Italian Correspondent. ) 

No. I. 

Tu Meridionali or “ Adriatic” railways of Italy have 
at work a new type of compound locomotive, with the 
cylinders all on one transverse plane, and with the boiler 
reversed on the frames, so that its fire-box fits into the 
space above the bogie truck. The results so far obtained 
from this form of locomotive have been very satisfactory, 
and even in some particulars unique. Asa consequence, 


the seventeen locomotives of this type now in service are | po Cehamece ts veins eek-aleh i the Sead cnaetianad 
a 


to be supplemented by another lot of fourteen just 
ordered. - 

The efficiency of the present series of compound 
locomotives is being constantly augmented by improve- 
ments of detail, and trials of various essential parts are 
undertaken periodically, always with the ultimate pur- 
,ose of increasing the dead load that may be pulled 
behind the locomotive. Upto the present the maximum 
express load regularly hauled has been upon the prac- 
tically level line between Milan and Venice, generally 
about 400 tons, at a maximum speed of 56 miles per 
hour. Occasionally, and running in excess of authorised 
limits of speed, a train of 413 metric tons has been hauled 
at the rate of 62 miles per hour, the continuation of 
which speed has been alone prevented by a station stop. 


That one of these latest compounds could replace a goods 
locomotive may be gathered from the fact that for certain 
categories of goods service they are booked for maximum 
loads of 800 tons, and have in actual work hauled loads 
of 830 tons, composed of four-wheeled goods stock, 
which offers, of course, a greater resistance to traction 
than passenger bogie coaches. A photograph of one of 
the gaa starting with such a load is reproduced in this 
article. 

The weights given are all in metric tonnes, which are 
about 861b. per ton below the English standard and 
about 10 per cent. above American standard. For the 

urpose of comparison with American standards it will 


of 880 tons be added to that of a locomotive having 
Serve tubes, and with its tender in full working order 
—106°5 tons total—the gross weight of the whole train 
in American measure is 1030 tons and this, with a pas- 
senger engine designed to run normally at 56 miles per 
hour is a proof of considerable elasticity in the 
machine. 

When the first of this type of engine was exhibited at 
Paris in 1900 it was then an untried experiment, and for 
all those who know of the risks in modifying locomotive 
design the experiment was certainly audacious. Not- 
withstanding the doubtful value of testing virtually un- 
finished work, the Western Railway of France undertook 
this task, and the results obtained even then from an ex- 


‘power for the express services, and then others were 


built with progressive increases in dimensions, but with 
the boiler still made for 12 kilos. pressure up to the 

ear 1889, when the larger series of the same my 

nown as “ 180 bis,” was introduced, with a boiler 
200 Ibs. working presstire, heating surface (Serve tubes) 
of 1711 square feet, grate area of 25 square feet 
cylinders increased to nearly 19in. diameter, slide valves 
“ American” balanced, guide bars sometimes double, and 
the vacuum brake replaced by the Westinghouse. 
The Joad under the driving tires was maintained 
as before, on account of the limit allowed for 
rails of 36 kilos. per metre, bus 18°3 tons total 
was put upon the bogie. The tractive effort below 
the tires is 5000 kilos. One of these engines was shown 
by Breda at Vincennes in 1900, and an outline of this 
type is given in Fig. 2. 

With the northward-bound train from Rome the carriage 
load is generally about 398 tons, and is taken as far as Orte 
by two engines, whence on to Florence the new compound 
engine is employed. Further along the line between 
Orvieto and Chiusi there is a gradient, amounting in 
places to 1 in 82, about 10 kiloms. inlength. The incline 
is about the steepest in the section named, and so, at 
Orte, the driver of the compound is permitted to take a 
pilot when the load is exceptionally heavy, the weather 
adverse, or the train greatly behind time—as is often the 
case by reason of the abnormal delays in Italian stations 














Fiz. 


On the line mentioned the greatest exceptional loads 
hauled have been with the same fast stopping train from 
Milan to Venice, 440 metric tons net, or 546} tons gross, 
inclusive of the locomotive. This road, apart from the 
light rails, is suitable for fast running; but the great 
frequency of the stops, even for express trains, abso- 
lutely precludes the maintenance of high speeds when 
attained. Two years ago, during trials of the Exhibition 
engine—old number 3701—on the hilly and crooked line, 
Florence to Arezzo, the maximum load hauled was 
444 tons, which, including the locomotive, was equal to 
an American train load of 604 tons, while in France, two 
and a-half years since the maximum speed attained with 
a light load was 79 miles per hour. 

These figures just quoted are all maximum, but even 
the average of the work done by the new engine is 
notable, and in excess of what is usual on the Continent. 

The locomotive is a six-coupled engine— ,‘;-coupled— 
with a load of 14:4 to 14°6 tons per driving axle, depend- 
ing upon whether the tubes are plain or ribbed; and yet 
with this moderate weight for the adhesion of each pair 
of drivers the manner in which the locomotive starts and 
climbs into speed is very satisfactory. 

The most remarkable feature of all in the working of 
these engines is their power, not merely to keep time 
with the heaviest loads coupled behind them, but to 
recuperate the time lost in stations all along the line. 

Some of these engines were originally intended to work 
the extremely difficult Bologna-Florence section of the 
Meridionali lines which lies between Pistoja and Pracchia, 
and where the gradients of the Apennine ranges, with a 
maximum of 1 in 89, are still surmounted by very power- 
ful goods locomotives, one in front and one reversed at 
the rear of heavy express trains; but owing to the 
inadequacy of the single-track permanent way there, the 
new express engines will not be entered for that service 
until the road has been re-laid with heavier rails. 








1—FOU2-CYL’'NDER COMPOUND LOCOMOTIVE AND GOODS TRAIN 


perimental engine were not bad. Those French trials 
demonstrated just what anyone would have anticipated 
with regard to most new inventions—the need of tenta- 
tive modifications. 

The first engine returned to Florence underwent along 
series of trials—hereafter described—was altered provi- 
sionally, did good work, and was then pulled to pieces, 
cylinders scrapped, and the locomotive re-built into a 
somewhat different-looking machine ; and then the order 
was given to firms in Milan and Berlin for the construc- 
tion of sixteen engines of the now improved type at 
present working so successfully upon the three divisions 
of the Adriatic railways—as Florence to Orte (near 
Rome); Bologna to Milan; and Milan to Venice—each 
engine in every case doing the work of two simple 
locomotives. 

As the compound engines during the tests hereafter 
referred to underwent a series of very exhaustive trials 
in comparison with the previous single-expansion loco- 
motives, some particulars of the latter will aid in forming 
an estimate of the work done by the latest engines. 

The earlier type of single-expansion engine, Series 
180, has four coupled wheels and a bogie, and in general 
disposition and simple appearance resembles the English 
type. It was designed in 1888, by the late Signor Enrico 
Riva, of the Meridionali, and the following year a 
specimen was exhibited at Paris. It has 14°7 tons 
below the driving wheels and 14°5 tons below the 
coupled wheels,and carries 16°4 tons under the bogie, 
which is on the English system. The drivers are 6ft. 4}in. 
diameter, the outside cylinders are 18}in. diameter, by 
234in. stroke, and the slide bars are single; valve gear 
Stephenson’s ; slide valves, plain unbalanced. The grate 
area is 25°5 square feet, heating surface 1080 square 
feet, working boiler pressure 170 lbs. per square 
inch. Up until 1896—when there was a great in- 
crease in train loads—these engines were of sufficient 





during the “season.” This piloting is, however, not 
approved of altogether by the ‘“ Material’ department, 
and when the men have become more accustomed to 
working the engines it is very probable that this custom 
will be abolished for loads of up to 360 tons on the grade 
mentioned. 

Four-coupled express engines in Italy, and in other 
countries also, where the most important express trains 
rarely weigh less than 390 tons, have now become inade- 
quate for such work with the limit, usually prevailing, of 
only 14 to 15 tons per driving axle, and, consequently, 
most of the new express locomotives now being designed 
on the Continent, although perhaps not yet constructed, 
have six-coupled wheels as in the Italian compound, and 
a pair of wheels to support the fire-box, besides a radial 
pair of wheels; or else a four-wheel bogie truck in front. 
In order to keep the fire-box length within the limits of 
the trailing pea the fire-box is now to be made very 
wide atthe grate level, and this, as an expedient, seems 
to be sufficient for the time being, but as the grate area 
will have, inevitably, to be immensely increased within the 
period of the next ten years, it appears most probable _ 
that a single trailing axle will become insufficient, 
and consequently a bogie truck will have to be introduced 
as the support below the fire-box. This arrangement in 
a six-coupled engine means a fourteen-wheeled locomo- 
tive, and the lateral pivotal swaying which is introduced 
in engines having any such radial movement at- either 
end of the frames—and which is often pronounced in loco- 
motives of the “Atlantic” type—is necessarily an 
element of eventual deterioration of the road. 

When the traffic department of the Meridionali lines 
called fora new and very powerful express loconiotive, 
Signor Agazzi, the chief of motive power, and Signor 
Plancher, principal engineer of the “ Material,” intended 
to design an engine in which, while answering local 
requirements, many objections to ordinary locomotives of 
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equal power were eliminated. The defect just quoted, of | Oa the easier line between Florence and Chiusi—main 


side swing at either end, was avoided, as the results since 
have fully proved. The new position of the bogie truck 
gave an opportunity of making the grate of any required 


size up to constructive gauge limits, so that the largest | 
locomotive it would be possible to design could by this | 
en. yan Sa the weight of rails permitting—be | 
carried upon ten wheels, whereas in an ordinary engine | 
there would be fourteen, or at least twelve, in supposing a | 
pony would suffice for the leading end. To have placed | 


| line Florence to Rome—the up-grade is almost continuous 
| to Arezzo, with a maximum of 1 in 96, with frequent 


curves and double curves of from 300 m. to 500 m. 
radius, followed by another continuous rise from Monte- 
varchi to Laterina of 1 in 88, and in this direction of the 
gradient the coach loads were increased during the trials 
up to 316 tons, with a timing equal to that of the usual 
express trains. Omitting always the passage of the 
Apennines, this portion of the line is altimetrically and 


the grate above the drivers, according to the usual prac- | planimetrically the most difficult between Milan and 


tice, would have raised the top of the boiler to the Rome. 
present height of the chimney cap, and such a position | 


for a huge boiler, which cuts away the view ahead- 
first on one side then on the other in rounding curves, 
is not considered conducive to public safety. By turn- 





It is only a single-track road—rails of 78 Ib. 
per yard—and is used for numerous train services, so 
that, when during the trials it should have been possible 
to have continued for longer distances at high speed, 
there were, on the contrary, many causes for slackening 
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Fig. 2—MERIDIONALI LOCOMOTIVE 


ing the boiler round on its frames it was found to fit 
very conveniently into place while the enginemen were 
given a splendid lookout unique in express locomotives. 
This new engine was built at the small but model 
repair works of the company at Florence, and was the 
first compound machine ever put to work on the Southern 
Italian railways, the first express engine built for very 
heavy loads on these lines, the first machine of the Rete 
Adriatica having piston valves; and it is needless to say, 
the plan adopted of ae the high-pressure and low- 
pressure groups of cylinders on opposite sides of the loco- 
motive, and also the reversal of the boiler, were the first to 
be adopted anywhere. After its preliminary trials, as men- 
tioned above, at Paris some slight modifications of details 
were made there, and early in 1901—between March and 
June—the first complete trials of the engine took place in 
Italy with various alterations of detail, according to the 
length and measure of the results obtained. All the usual 
measuring appliances for trials were employed, such as pres- 
sure gauges on the receiver; smoke-box vacuum gauges ; 
graduated quadrant for the regulator lever; graduated 
plate for the blast nozzle regulator; Crosby’s indicators on 
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Fig. 3-SECTIONS OF BLAST PIPES 


the cylinders; and communication by bell signals between 


the engine cab and tractometer car, which latter was lent | 


by the French P.L.M. Instead of the original blast nozzle 
with a pear-shaped central plug, adjustable by screw 
below the engine, the double-wing variable type of the 
“Ouest” had been substituted; a reversing screw was 
provisionally fitted to both valve gears, so as to be able 
to vary during the trials the cut-off in the high and low- 
pressure groups of cylinders, independently the one of the 
other. The cab was modified to lighten the work of the 
fireman, and the brick arch was temporarily removed. 
In place of the Gresham steam sander, a compressed air 
jet of the Briiggemann type was introduced. 

The trials commenced on the line between Florence 
and Faenza, which is divided into two sections, the 
maximum grades being of 1 in 83, 1 in 63, and from 1 in 
40 to 1 in 37, and the train loads thereon were gradually 

creased from 75 tons to 127 tons. : 
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‘180 BIS” 


and stopping, including also those for re-laying ; those for 
adverse signals; and those for usual cautious runnin 
over certain parts of permanent way and construction 
works. These restrictive features, both for load and for 
speed, need to be always borne in mind in the considera- 
tion of the results obtained. 


From the first the consumption of steam proving 
rather excessive, cylinder diagrams were taken by the 
Crosby instrument, and these showed that the cause was 
due to some amount of wire-drawing ; presumably by an 
insufficient area of the steam and exhaust ports. The 
locomotive was then sent to the shops and the steam 
ports of the low-pressure cylinder dressed up; for it was 
found that. during the casting part of a core had adhered 
to one of the passages. The cast iron liners of the 
piston valve chests were also removed, so increasing the 
diameter of the latter, while the development of the 
steam ports was thereby increased from 208 mm. to 
230 mm. in the high-pressure, and from 390 mm. to 
420 «mm. in the low-pressure. Consequent on these 
alterations the Smith type of piston valves with 
segments was replaced by elastic rings of bronze, 
and relief valves were applied to the cylinder 
covers. The lineal advance for admission was in- 
creased from 5 mm.‘to 7 mm.; the valve gear 
being on Walschaerts’ system, the lead is constant; and 
the low-pressure clearance for exhaust—negative lap— 
which at Paris had been increased from 0 mm. to 3 mm. 
was then increased to 5 mm., equal, therefore, to the 
high-pressure clearance. These alterations were effected 
by degrees and tested, each one separately, by trials. 
The removal of the piston-valve chest liners was only 
provisional, and with the intention of returning to the 
valves with segments that were previously employed, 
whenever new cylinder castings should be made. Various 
blast pipes were also tried, including the Adams, with 
variable nozzle and likewise wing nozzles, variable in 
section and in height—see Fig. 3, herewith—but after 
a number of trials the wing or flap type was found 
best, and that situated at a height of 700 mm. from the 
bottom of the smoke-box. 

After these alterations some final trials were made 
with the P.L.M. tractometer car attached to the trains. 
Cylinder diagrams were again taken and while they 
proved very useful for revealing the character of the steam 
distribution, they were found less trustworthy for the 
determination of the average effective cylinder pressure. 
The production of such diagrams at high speed and with 
instruments of non-continuous action is not without diffi- 
culty, and it is also not without danger when piston valves 
are used ; as, for instance, on one occasion, while indicat- 
ing, the driver neglected to. open the drain cocks of 
the cylinders subsequent to a long stop so that the 
valve-chest cover was started from its seating, and for- 
tunately observed in time-to prevent any serious accident. 
Though the Crosby indicator was well made, and worked 
well, yet from one anomaly or another, or from an exces- 
sive difference between the reading of the diagrams and 
the work measured at the draw-bar, a number of cards 
had to be rejected, while others remained of doubtful 
value so that, in the end and with the shortness of time 
to make others, the number of trustworthy diagrams 
taken was rather small. Thus, although it was possible 
to draw up a mean between the indicated work and the 
useful work, there was an insufficiency of elements to_be 
able to determine the curve of variation between the 
work done and the power developed. The speed was 
also controlled by the cards of the MHausshiilter 
tachograph. By means of points based upon the values 
of speed and the efforts transmitted, the curve of 
useful work on the tender draw-bar was then con- 
structed. 

Indicator diagrams were also taken from the cylinders 
of the single-expansion engines, series “180 bis,” having 
the tractometer car attached to the train ; but the same 





| 
exceptions had to be made for these as for the diagrams 
taken from thecompound. The single-expansion engines 
have Adams’ annular blast pipe, with fixed nozyle: but 
during the trials the newest of the four-coupled engines 
was fitted with variable nozzles of from 4iin, to 
Tin. diameter, producing from 4}in. to 2in. of 
vacuum, whereas the compound locomotive No. 3701 had 
as before mentioned, a variable nozzle producing 
vacuum of from 4jin. to Ijin. of water. After the 
testing of the engine in all kinds of express work, and 
with the purpose of ascertaining under what conditions 
it would be possible to run the engine with a load of 
about 400 tons over the most trying gradients of the line 
—namely, the 1 in 88 from Montevarchi to Latering— 
the distance from Florence to Arezzo was covered on 
June 12th with loads varying from 381 to 444 tons. (a 
the section from Montevarchi to Bucine the average - 
speed between station and station was 23 miles per hour 
or a rate of 28 miles per hour when in full swing. The 
pull on the draw-bar was about 4800 kilos.—equal to 
about 27 lb. per ton, or deducting gravity, but including 
the resistance of curves, 8 lb. per ton; the useful p wer 
was 800 horse-power, and the indicated was, accordiny to 
the diagrams taken at this point, 1100 horse-power. 

Up from Bucine, almost to Laterina, the pull on the 
draw-bar was about 5500 kilos., but the speed was less, 
and the useful power developed was also less—from 40) 
to 700 horse-power—on account of the difficulty of start. 
ing with such a load up an incline of 1 in 100 on curves 
and countercurves with along train. During the whole 
run from Montevarchi to Laterina the boiler kept a pres. 
sure nearly constant between 200 and 220 Ib. per square 
inch, and with an injector nearly always open, so 


-| that the water never dropped below the middle of the 


glass. The water evaporated per gross load—locomotive 
included—in tons-kilometres was 0°179 litres—that is, 
about the same as that evaporated in previous trials at 
equal speed, the evaporation per ton-kilometre of useful 
load hauled being 0°253 litres. In Figs. 9, 10, and 11, 
are reproduced the profile of the line with the curves, 
the speed, and the tractive force exerted on the draw- 
bar. Throughout this run the blast nozzle was kept full 
open. 








THE INSPECTION OF MATERIALS, 
By A MANUFACTURER, 
No. V.* 


Cuausgs regarding “after testing,” that is, the testing 
of materials when they are being, or have been, worked 
up into their structural form, should never find a place in 
any specification when it is wished to pay only what it 
is worth for the work to be done—never, that is, in the 
form in which they generally appear now. To give specifi- 
cally to an inspector power toorder the girder yard foreman 
to cut out some portion of the completed work for the 
purpose of further testing is not far short of ridiculous, 
unless there be some good cause for such a course. Were 
these clauses worded differently, and these general 
powers confined expressly tocases in which the inspector's 
mark is absent, or he has good cause to suspect that the 
material that has been tested and proved for his work is 
not being used for it, or defects are visible that had pre- 
viously been overlooked, then there could not be real 
objection to them. In fact, they would have a 
distinctly beneficial tendency ; but, as they are generally 
worded, if the inspector should feel personally aggrieved 
against the manufacturer, and desire to vent his spite, he 
has only to order such tests to be made, and the maker 
has no claim against him. It might perhaps be different 
if, were the work after all proved sound, the inspector 
had to pay the cost of the proceedings, and the loss he 
had occasioned to the maker. There would then be 
justice done, but it is unnecessarily arbitrary to put the 
clauses in intheir usual form. It is of no use~saying 
they are necessary to the securing of good work. They 
are not. After material has been passed and accepted in 
the bulk, the inspector has no right whatsoever to again 
question its quality unless there is good cause for sus- 
picion ; and if his suspicions are then proved unfounded, 
it is not right that the manufacturer should have to stand 
the expense of his whims and fancies. So long as the 
maker has such a clause in his contract, and is liable to 
such a proceeding without redress or even apology, he 
will most certainly charge more for his work, and so 
insure himself to some extent. 

Testing having been disposed of, we now come to the 
questions affecting the practical manufacture of the 
material—questions of holes, rivets, planing, dressing, 
&c.—and these will be found discussed at length in 
the articles “ Structural Costs,” and to them the reader 
is referred. It will suffice to say here that the engineer 
will suit the work in hand to the pocket that has to pay ; 
but it would be well to remind him that there is nothing 
better than the best, and that he should therefore curb 
his conditions as much as possible, even when he requires 
the most expensive work. How often is drilling from the 
solid, for instance, specified, and how often, again, is such 
a thing done? Let it be said, once and for all, that this 
stipulation is myth and a chimera. It sounds well and 
looks well—in a specification—but it is quite out of place 
in a practical shop. No inspector can tell by the looks 
whether his holes have been rimered or drilled unless he 
has actually watched the process throughout. The real 
reason why drilling from the solid is such an impossi- 
bility is the length of time that if takes, and its conse- 
quent great expense. It seems a grand idea to have a 
flange clamped together and then drilled “ right through 
the several thicknesses,’ but seeming and being are two 
very different things. The great cry of to-day is “ quick 
deliveries,” but with work done on these lines there 1s no 
possibility of this. Multiple drills are all very well, but 
they arenot looked upon now with the favour they once 
were. Their speed is entirely regulated by the wear of the 
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ill in the set, and it is of no use five drills getting 
—_ adh their work if the sixth is not clearing all its 
holes. Machines are advertised in which it is not neces- 
sary to stop the whole set whilst one broken drill is being 
replaced. Of what advantage is this? They might just 
as well all be at rest, since the others will have to wait 
until this one gets through before the head can be moved 
or the flange travelled on, as the case may be. And when 
one has to put these drills through, say, three solid inches 
of metal for eve: hole, it means time, and considerable 
time, before the flange is finished. That is why nipple- 
unching small, and rimering afterwards, is in such favour 
with makers. When a jin. hole is first punched gin. and 
then rimered to size, a few simple tests will clearly prove 
that any material which has been damaged by the punch- 
ing process has been completely removed by the subse- 
quent rimering, and that the resultant in point of strength 
js equal to the hole that has been drilled from the solid. 
These are facts, and facts which can be readily proved by 
anyone who will be at the trouble. Any ill effects which 
unching may have on the material does not spread 
further than jin. all round the hole. Remove this 
jin., and nothing below strength remains. It is beyond 
question that in point of time and economy punch- 
ing and rimering is the cheaper. When the holes are 
rimered, with the whole flange in position, then is the 
best obtainable result properly secured. For this work a 
nest of radial drills is the favourite tool, and undoubtedly 
the latitude exercised by a swinging arm has proved 

more than a match for the set heads of a multiple drill. 

Scarcely less important than the holes are the rivets 
to fill them, and the inspector should have a clear lead 
in his specification as to what the manufacturer must 
supply here. The proper heating and snapping of its 
rivets is more than half the battle in securing a sound 
structure.. Needless to say, no burnt heads can be 
allowed, neither should only half-heated rivets be put in. 
In the old hand-riveting days it was necessary to depend 
on the contraction of the rivet steel in cooling to pull the 
flanges tightly together. There was no other means of 
getting the plates to lie properly. Consequently, it was 
indispensable that the utmost chance of contracting 
should be afforded the rivet, and it was customary to 
heat it throughout from head to point. The same reason 
does not now operate to the same extent. We have our 
hydraulic riveters, which put some 20 to 25 tons pressure 
on every jin. rivet driven, thus compelling the flange 
plates to come together properly without any direct effort 
of the rivet, its only duty becoming the holding them in 
the position the ram compels them to assume. In cer- 
tain cases, therefore, ee those rivets that are in 
tension, and have a direct pull on their heads, it becomes 
a great question as to how much of the rivet should be 
heated. The ram has brought the plates into far closer 
contact than the mere contraction of the rivet can do; 
therefore the rivet has no room left in which to contract, 
the consequence being the setting up of serious stresses 
within it. It is frequently the case in the girder yard 
that rivet heads will fly off when cooling, the stresses 
having reached such a point that the strength of the 
metal was overcome, and it parted. Since this occa- 
sionally happens, it tends to the belief that the other 
rivets adjacent to these will be nearly, if not quite, also 
strained to breaking point, and this is a very serious 
affair. How much extra stress will cause these other 
heads to fly also, and what is the precise value of the 
rivets? It is, of course, impossible to say. With 
hydraulic riveting it looks as though the maximum 
efficiency will be secured when that portion of the length 
of the shank necessary for forming the head only is 
heated, the remainder of the rivet remaining cold or 
nearly so. If this could be secured, then contraction in 
the body of the rivet could not occur to any detrimental 
extent, and no undue stresses would arise. 

There is, of course, a certain amount of inaccuracy in 
assuming that because the hydraulic ram rivets at a 
pressure of, say, 25 tons, there is 25 tons load on the 
rivet, and that this is far beyond its strength. As a 
matter of fact, the load will be on the rivet head and on 
the flange plates or other plates being riveted, the shank 
not feeling the load. It is very unlikely that the whole 
of this 25 tons has been, or ever is, needed to bring the 
plates into actual contact, even when the longest rivets 
are being driven. Probably on moderate work half to 
one-third the load would be quite efficient for the pur- 
pose, and, therefore, this great excess merely spends 
itself on the solid plates, not affecting the rivet in the 
least, and the whole of the power named is expended in 
putting a solid head on. Thus it is that, generally speak- 
ing, modern hydraulic riveting is accounted satisfactory. 

The rivets, with the immense power behind them, can 
almost be driven cold; they are not heated to anything 
approaching a white or welding heat, and they contract 
very little. But the question is, Is this an ideal form of 
riveting? Any answer to this must take into considera- 
tion the position and duty of the rivets in question. It 
is evident that a large proportion of the rivets in any 
structure are in shear—either single or double. In either 
case, particularly so when in double shear, the head has 
very little duty to perform. All it has to do is to keep 
the shank in its proper position; there are few direct 
stresses upon it. If the rivet is a good fit in its hole, it 
may be said there are no stresses of moment on its heads, 
they are more ornamenta] than otherwise, except under 
special conditions of loading, and even then it would be 
difficult to measure the stresses. This being the case, 
there does not really seem any valid reasons why the 
head should not be put on cold, if that were possible, or, 
failing cold, as near it as the tool would work. For all 
practical purposes rivets in shear do not seem to demand 
great precautions in this direction. So long as there is 
no fear of bending in the shank taking place as the rivet 
takes its load, the heads will have very little work to do. 
Where, however, this becomes a possibility, and also in 
those cases where the load does take a direct pull on the 
head, as previously mentioned, the case is very different, 
and it is as incumbent to see that the head is properly 


formed as it is to see that the shank is right. In order 
to get a thoroughly sound head—one equal in strength to 
the strength of the shank—it is obvious that when upset 
a welding action must take place, and this can only take 
place, of course, at the proper heat. How, then, is the 
perfect rivet to be driven ? 

The only way will be to approximate as closely as pos- 
sible to the ideal way, and to secure that the heat is 
confined to the part destined for the head as nearly as 
possible. There are various ways of doing this. Perhaps 
the one that is as satisfactory as any is to put the rivets 
through a plate or plates punched with a number of 
holes to receive them, and letting the heat play on the 
protruding portion of the shank. Thus the formed head 
and most of the shank will only get raised in tempera- 
ture just so much as conduction allows, and in practice 
this is not found to amount to a great deal. Great care 
will have to be taken to see that the end does not get 
burned, and inspection should be very severe on any 
symptom of this. There is really no valid reason why 
every rivet should not be put in in this way; the cost of 
heating is not increased. Each rivet wants less heat 
because the heat is localised, but it also wants more 
attention than if they were dumped wholesale into a gas 
furnace, as is now so often the practice. True, there is 
little risk of burning by the latter process, and very 
satisfactory looking heads accrue by its use, but those 
heads not infrequently jump off, more especially in the 
longer rivets. It is a question whether we do not work 
our hydraulic plant at rather too high a pressure 
generally. Pneumatic methods will give rivets having 
perfectly formed heads, proving that a great pressure is 
not necessary in securing this. Why, thea, should we 
make such a vast difference in the powers between the 
two systems? Many of the latter are at work in which 
a pressure of about two to three tons only is obtained. 
Should we not, therefore, with hydraulic methods be 
able to do with one-half to one-third of our present 
pressures, and still exert all the needed force for the good 
contact of plates and the formation of the head? Itis 
obvious that a flange of two plates will not need any- 
thing like the power that one of six ply of plates will 
need, and it looks as though we might with advantage 
vary our powers to our work and not use more power 
than is required for the work in hand. Under these con- 
ditions the proper way of riveting for securing maximum 
efficiency in the rivets would be to heat at the point and 
to regulate pressures according to the length of rivet to 
be driven; and whilst instructions to this effect would 
hardly be contained in the specification, yet it should 
clearly be stated that rivets shall properly fill their holes, 
sha]l be heated at their points to a white heat, shall have 
sound, full-sized heads, and that no burnt, cracked, 
undersized, non-concentric heads will be allowed to pass. 
If, however, pneumatic riveting is to be used, the shanks 
also should be heated, as this system is near akin in its 
results to hand riveting, and it is only wise to take 
every precaution in seeing that the plates to be united 
are brought into as close contact as practicable. A good 
specification would specify both ways, so that makers 
who use either way would be able to compete. There is 
much to be said in favour of either system, and so long 
as the results obtained are good and uniform—to which 
the inspector must see—it will not matter to the designer 
whether air or water has been the prime agent. 

In connection with this, however, it must not be lost 
sight of that the old method of specifying that the rivet 
shall be heated from head to point had other objects in 
view besides ensuring good contraction. It was con- 
sidered essential that the shank should be upset through- 
out its entire length in the hole, and it was assumed that 
then the rivet would be bound to thoroughly fill its hole. 
There was much to be said in favour of this contention 
when punched work was generally considered equal to 
the best. The irregular holes produced by punching 
always staggered the shank in its length, and unless the 
shank was upset each plate would bear on it with a sharp 
edge, since a punched hole is never parallel, but always 
larger on the die side of the plate. Such a state of 
affairs always gave very peculiar rivets. In fact, it is 
very seldom that a rivet can be driven out of any old 
work after cutting a head off; it is so staggered in its 
hole that it will defy any attempt to flog it out, and the 
only way is to drill the material away. But when holes 
are first punched small and then rimered out to size, the 
rivet has a clear passage way, and will go into the hole 
in its cold state with a good fit. Upsetting the shank 
would then not serve any useful purpose; in fact, it 
cannot be upset to any appreciable extent. With 
punched work a certain extra amount of length of shank 
is added when reckoning out lengths of rivets in order to 
provide the metal required when it is upset in its hole. 
This is not required in rimered work. There does not 
then seem any reason on this score either for heating 
the whole body of the rivet; in fact, such an operation 
would be detrimental rather than otherwise. 

The inspector will always be carefully on the look-out 
for any deformed and mutilated heads. Naturally, when 
the rivet is in its hole the heads are the only means one 
has of estimating or proving the character of the work. 
Loose. rivets will be particularly looked for, and every 
symptom of malformation eametelly inquired into. Ifonly 
for the mere looks of the work, good riveting should be 
insisted upon; it is no dearer than loose and slipshod 
work, and if tools are in good order, takes no longer 
time. 

A word or two as to the different systems of riveting in 
vogue. These are four in number, and comprise hand 
riveting—the oldest—steam riveting, hydraulic, and 
pneumatic, in the order of their comparative ages. We 
are not concerned so much about their relative costs as 
of their efficiency just now, and in different situations 
each will have distinct advantages over the others. Of 
course, there are many places where hand riveting is 
the only possible method, and when all is said and done, 
good hand riveting is not to be despised. It is more 


different pieces to be joined by any one rivet. Thus a 
very much better rivet can be driven when it only goes 
through two plates than when it has to unite half a dozen 
—in fact, when there are only two thicknesses to join it 
is as good in its results as any system known. It is also a 
very “clean” way of doing work, and hand.riveted work 
always looks smarter than power riveting. ‘It has two 
drawbacks—the prevalence when there are several plates 
to be joined of loose rivets, and the frequent cutting into 
the plate around the heads of the rivets caused by 
rounding the head off -by the snaps. Both of these 
points must be rigidly watched—especially the latter—as 
in some situations strengths might materially be impaired 
by a man anxious to cut off all his frazes and clean the 
work down; in }in. plates they might easily be cut half 
through their thickness in this way. 
The other three methods are very similar in their 
results in one sense ; they give the same looking rivet, 
however much may be said as to the thoroughness of 
their work. Steam riveting is.as good as can be got, its 
great drawback being that the riyeter is stationary, andit . 
becomes necessary to bring the work to it. In large jobs 
this is very awkward and tiresome, though it may not 
matter much for small work. It used to be pretty largely 
employed before structural work took on its present - 
dimensions, but with the advént of heavy girders and 
stanchions, it became necessary to bring the tool to the ‘ 
work, and so to-day hydraulic and pneumatic methods’ 
divide the honours. The wear and tear on the tools, and 
also the amount of labour required, were serious factors 
against steam, although for soundness of work it is not 
to be gainsaid. Pneumatic riveting has lately undergone 
eat developments by the advent of the small American 
ter hammers, and there is no doubt but that these 
supply a very much felt want. The radius of action of 
both hydraulic and ordinary pneumatic methods is limited 
by the size of the gap of the riveter, whilst there is no 
limit to the use of the small hammer so long as a flexible 
ipe can be taken. For ordinary yard use, on heavy or 
Fight work, hydraulic plant is very handy, safe, and 
reliable, whilst, by reason of its greater power than any 
other method, it is peculiarly suited to the heaviest 
classes of work. Hydraulic riveting will at least ensure, 
and no other power will, that several thicknesses of 
plates lie properly together and are in good contact, and 
this is a most important point. It is also quicker than 
pneumatic, and is, in consequence, to be preferred on 
that account, whilst wear and tear are smaller, plant less 
expensive, and results more uniform. 

When inspecting power riveting one common fault will 
be noticed—the frequency with which one sees bad frazes 
on every rivet. This is, of course, of no disadvantage 
structurally, but it is not quite what one likes to see on 
the best class of work; consequently, when especial 
finish has to be given, every rivet will have to be hand- 
dressed, and this isan expensive process. Cracked heads 
are frequent also—one rarely sees them with hand 
riveting—and heads not concentric with their shanks, but 
as these are directly due to carelessness, the inspector 
need have no scruples in insisting on things bein 
properly done. 








SOME NOTES ON TRAIN RESISTANCE. 
By C. F. DeENpDY MarRsHALL, B.A. 

Tue evolution of the modern passenger train has brought 
about two gradual changes, fortunately in opposition to one 
another. The first is a great increase in weight, amounting 
to from 100 to 200 per cent. The second, which has assisted 
this state of affairs, is the considerable decrease in tractive 
resistance, demonstrated by recent experiments, amounting 
to nearly 50 per cent. for equal weights. 

This amount at ordinary speeds represents the discrepancy 
between the results obtained lately and Mr. D. K. Clark’s 
well-known formula— ine 


R= 8 = 
+ in 


Most locomotive engineers are apt, while admitting the 
great interest of the subject, tothink it more or less academi- 
cal, and to consider there is little that is tangible in the 
results of experiments in this line. Last year two books were 
published which give records from different railways in an 
accessible form, namely, Mr. C. J. Bowen Cooke's ‘‘ Some 
Recent Developments in Locomotive Practice,’’ and Mr. 
J. A. F. Aspinall’s paper read before the Institution of Civil 
Engineers in November, 1901. 

From a careful consideration of these two sets of data, 
together with the discussion on the latter, I think some 
indications may be found pointing in the direction of still 
further reducing the resistance. 

I have, therefore, first investigated the details Mr. Cooke 
gives of the experiments carried out with the dynamometer 
van on the North-Western Railway, and think the results may 
be found useful and interesting, if studied in conjunction with 
the diagrams in his book. 

The following table has been constructed from the journey 
shown on Plate IV. (Rugby to Willesden) :-— 


TaBLE I.—Steam on. 
(From Plate IV.) 
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Nors.—The last two columns are the calculated resistance on level at 
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In cases 1 and 2 the engine resistance appearsabnormally low, 
compared with what follows. Possibly theexplanation may be 
that the reversing lever was in full gear, or nearly so, at 
starting, and was kept so for the first four or five miles, being 
up hill. The increase of resistance later on may be due to 
the choking of the exhaust steam when the slide valve travel 
was reduced by notching up. Perhaps different positions of 
the reversing gear are responsible for some of the vagaries of 
the engine resistances, which are in strong contrast to the 
comparatively regular variation of the train resistance. This 
is a possibility that. is not appreciated at its full value by 
drivers who always work their engines notched up to the last 


gasp. 

In No. 4I have taken the speed at 20 instead of 19, in 
attempting to allow for the fact that the speed was being 
accelerated. 

Case 6 igpunreliable, as they had just been slacked by 
signal. Moreover the pull here is impossible to measure 
satisfactorily, as the line slants down sharply. 

On comparing Nos. 8 and 4 the ergine now offers less 
resistance and the train more. This effect might be pro- 
duced either by the engine having just arrived at the end of 
@ curve, or having just run into a cutting at the moment of 
taking the diagram, if there was a side wind. In cases 9 and 
10 the train resistances work out too low, as the pull was 
- increased on the gradient, and consequently the speed 
ell. 

Case 11 agrees very well with case 3. I fancy these two 
show the difference in resistance between the train in a cutting 
and on an embankment. 
= The pull and speed fell off after passing Leighton, it looks 
like a slight signal check. This makes case 14 useless for the 
present p Se, 

In the following table I have arranged the results previously 
obtained in order of speed, averaging those nearly at the 
same rates, and neglecting Nos. 9 and 10. 


TaBLe II, 





engine 
(ib. per ton.) 
Resistance 
train alone 
(ib. per ton.) 
Total frem 
last two 
columps. 
Resistance 
by Clark’s 
formula. 
Difference 
of last two 
columns. 
Resistance 
of engine 
(Gooch), 


due to a gradient of 1 in 75 alone is just over a ton—without 
friction or wind—which at 19 miles per hour corresponds to 
113 horse-power. If we take the resistance of the engine on 
a level at 101b. per ton only—which is ridiculously low, 
according to the results in Table II.—this makes 760 lb. = 
88-5 horse-power. Adding 113 for the gradient, we have 
151°5 required for the enginealone. The average horse-power 
absorbed by the train —calculated from the pull—in the last 
four cases is576°4. So that a total of at least 728 horse-power 
is required theoretically ; 738 was indicated at the beginning 
of the bank, and I am quite unable to understand why it 
should become less afterwards, which is especially unlikely in 
view of the fact that the pull went up. 

On Plate VI. similar difficulties arise. For instance, in the 
fourth case in the table only 19 horse-power is available for 
the engine, whereas the gradient affects it alone to the extent 
of 49 horse-power. 

We will now investigate the runs from London to Crewe 
and back of the passenger train shown on Plates VII. and 
VII. a. 

A striking feature in which these two records differ from 
that of the goods train shown in Plate IV., which is over part 
of the same road, is that the line of pull follows the gradient 
much more closely. The goods engine pulls steadily going 
up hill, whereas here, on an up gradient, the pull rises, and 
going down hill it falls. 

The line of pull on Plate VII. approaching Rugby is 
interesting. Half way down the bank the driver shut off 
steam, and the fireman screwed the hand brakeon. Further 
down, the main brake was applied twice, in order to slow 
through Rugby, the hand brake not being released until they 
were clear of the station, when the regulator was opened 
again. The reason that this does not appear anywhere in the 
case of the goods trainin Plate IV. is that the brakes were 
also put on in the brake vans, which neutralised the effect of 
the engine hand brake on the buffers. I have drawn attention 
to this little detail because it shows what a close insight the 
apparatus gives us into the running of the train. 

In drawing up the following table I have carefully chosen 
twenty-three points where the indications seem most 
reliable, and calculated the resistances of the train from the 
pull, as before, and corrected them for gradient :— 

TaBLe IV, 
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* At 15 miles per hour. 

It will be seen that the formula gives results slightly too 
high, but on the whole fairly accurate. If 1 be deducted 
from the constant, the results are not far wrong. 

The resistances of the engine are much more irregular than 
those of the train ; for one reason the method of obtaining 
them by means of the indicator is not nearly so direct as the 
pull on the draw bar, which gives the train resistance. At 
the same time it should be noticed that the latter cannot be 
measured very closely, owing to the small scale of the pull. 
The irregularities in the former do not in the present case 
affect the total to a very serious extent, as the weight of the 
engine is less than a tenth of the weight of the train. The 
engine resistances run about double those obtained from 
Gooch’s figures at corresponding speeds, which seems fairly 
natural, on account of its having eight ‘small wheels coupled 
together, whereas his was a single engine with a large wheel. 

The following table gives the resistances on the down 
gradients with no pull, or ‘‘ coasting,’’ as Mr. Aspinall aptly 


TaBLe III.—Steam off. 
(From Plate IV.) 
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The resistances shown here, which are those of the engine 
and train combined, are extremely low. Thisis, of course, 
owing to the absence of back pressure. 

In cases 2 and 8 the gradients are short, and speed increas- 
ing. Comparing Nos. 6 and 7, the slight difference in favour 
of the latter is possibly due to the line in that case being more 
protected from the wind. 

The result of carefully considering this journey, tomy mind, 
is, assuming the train to be a fair sample of a modern goods 
train—and I see no reason why it should not be so—that the 
resistance of goods trains does not appear to differ greatly from 
the results of the old experiments with carriages. 

The next two diagrams Mr. Cooke gives are not nearly so 
satisfactory. Probably the principal cause is that the 
gradients are short, and the speed continually changing. 

The irregularities in the indicated horse-power are extremely 
difficult to understand; so much so, that, with all due 
deference to thesource ofthe data, oneis tempted to thinksome 
error, either of recording or calculating, has crept into the 
figures. 

It will be observed that both these trips were made with 
compound engines. I will pointout one or two of the most 
extraordinary results. 

On Plate V., at 76 miles from Crewe, the engine indicated 
408 horse-power at 40 miles per hour, and pulling 1/ tons on 
the draw-bar. Now, 1{ tons at 40 miles per hour is equivalent 
to 448 horse-power alone. The pull is certainly not over- 
stated in the table, as it measures well over two tons at this 
point by the scale, and one would think the resistance of an 
engine of this type at 40 miles per hour would be consider- 
able, 

The last four cases in the table on this plate were taken 
while ascending the Shap bank. Here we have a steady 
gradient, with the spced well maintained, nevertheless the 
results are most disappointing. The resistance of the engine 
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Here we are given no details with regard to the engine. I 
do not see, however, that its resistance has been lessened since 
Gooch’s day. Theonly respect in which it has been improved in 
the direction of free running is the leading bogie, which is pro- 
bably about counterbalanced by the almost universal coupling- 
rods, more especially as, in its usval form, it is a disadvan- 
tage when running on a straight line, compared to an engine 
with four plain leading wheels like Gooch’s. 

I shall, therefore, assume the total resistance of the engine 


to be . that of Gooch’s, that being the relative diameter of 
7 


the wheels. 

Of course, the resistance in lb. per ton is much reduced, 
owing to the increase in weight. It should be noticed that 
an error in estimating the resistance of the engine influences 
the total less than 20 per cent., owing to the much greater 
weight of the train. 

On the strength of this assumption, I have drawn up 
Table V., which gives the preceding results in order of speed, 
averaging those at the same rates. 

I make no allowance for the fact that the engine used had 
four cylinders, preferring to consider, for the sake of discus- 
sion, that the locomotive drawing the train possessed only 
the normal number of moving parts. 

TABLE V. 
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In the course of the discussion which followed Mr. 
Aspinall’s paper, the author remarked that in his opinion 
the engine absorbed about 34 to 36 per cent. of the 
total power exerted. The result of the figures at which 
I have estimated the engine resistances causes the percent- 
ages of power absorbed to work out between 31 and 41, the 
average being 86. 

In commenting upon this run, Mr. Cooke takes the 





average pull on the drawbar, and considers it the average ! 


resistance at 50 miles per hour. He then compares it with 
the result of Clark’s formula at 50 miles per hour. It is 
however, incorrect to do so, as the formula represents the 
resistance at a particular speed, and cannot be applied to the 
whole trip at the average speed. In case this assertion docs 
not appear obvious at first sight, I will proceed to prove it, 
V2 
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Divide by x ; 
bison sum Rs =K+ sum of squares’ of velocities, 
n nC, i, 


If we take the formula at average speed as giving the 
average resistance, 


sum Rs ake (sum of velocities}? 





which is quite a different thing. 

Returning to Table V., on comparing the fourth column 
with the figures in Mr. Aspinall’s Appendix I., we find the 
resistances of the North-Western carriages much lower. It 
is dfficult to account for this. They are rather heavier than 
those on the Lancashire and Yorkshire Railway, as thirteen 
of them and one brake van weigh 318 tons unloaded, whereas 
fifteen of Mr. Aspinall’s weigh only 322 tons. There is 
another point in which they differed, and that is, the North- 
Western Railway train was loaded with 20 tons of passengers, 
whereas the majority of those experimented wi:h on the 
Lancashire and Yorkshire Railway were empty. It is 
impossible, in the absence of tests, to say for certain whether 
this fact affects the ratio of the resistance to the weight; 
Mr. Aspinall thinks it would not doso. I am inclined to 
think the difference in the observed resistances may to some 
extent be due to the idiosyncrasies of the tractometer 
springs. It would have been very interesting if Mr. 
Aspinall had borrowed the North-Western Railway van and 
experimented a little with it. 

The great modification that has taken place in passenger 
trains is clearly shown by the differences a the results of 
Clark’s formula, the resistance now in pounds per ton only 
being about half what it used to be. This, however, is not 
so advantageous as it might seem at first sight, because the 
practical measure of the resistance is not pounds per ton, but 
pounds per passenger. 

The trains have been improved both in respect of frictional 
and atmospheric resistance. 

The friction is reduced by the following causes :— 

(1) The bogie system is usei throughout. 

(2) Oil is employed for lubrication instead of grea:e. 

The effect of these two conditions on the formula was, to a 
great extent, foreseen by Mr. Clark himself. In discussing 
experiments on train resistance he used the following words 
(Lam quoting from ‘* The Modern Locomotive,’’ edition of 
1879) :—‘* A constant resistance of 81b. per ton, which has 
been usually adopted in calculations of the resistance of 
trains running in grease, is likely to be succeeded ultimately 
by a constant resistance of 41b. or 5 1b. per ton with oil 
lubrication. But the great source of economy lies in the 
substitution of the principle of the bogie for the sledge-like 
action of fixed parallel axles ; for by this means not only the 
constant element of resistance, but likewise the variable 
resistance will be materially diminished, and will bring with 
it a material reduction in the cost of maintenance, as well as 
of engine power.” 

This prophecy has been more than fulfilled. The ratio 
of the atmospheric resistance to the weight is modified by the 
great length of the trains. The Gooch experiments were 
carried out with trains of 50 tons to 100 tons weight. A 
modern train of 300 tons must experience considerably less 
atmospheric resistance than three separate trains of 100 tons 
each. Also, owing to the carri’ ges being longer, and there 
fore fewer in number for a given weight, the number of spaces 
between them for the air to eddy in is decreased. If my 
assumption with regard to the engine is permissible, in 
order to suit the running of the train in question, the 
formula requires to be decreased about 50 per cent. The 
most satisfactory one I have been able to find (in the same 
simple form as Clark’s) is— . 

Vv 


B= 2: ‘ 
5+ 904 


The last two columns in Table V. give the results obtained 
from this formula, and those given by Mr. Aspinall’s, when 
applied to this train. 

As so many of the formule given in Appendix II. of Mr. 
Aspinall's paper are similar in form to the above, it is worth 
noting that, for purposes of comparison, his formuia can be 
put in the form— 

y2 
R = 2:5 + — 
aVvY, 
where a is the denominator given. The expression a VV 
then becomes, at certain speeds :— 
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In conclusion, I hope that Mr. Aspinall’s paper, and the 
lesson to be drawn from it and other experiments, will not 
be read with mild interest by those in power and then 
dropped out of mind. There are several ways, some of whick 
are suggested in the above-mentioned paper, or the discus- 
sion on it, in which, by means of judicious modifications im 





design, I think the resistance can be reduced still further. 
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NEW TURKISH CRUISER ABDUL HAMID 


SIR WILLIAM ARMSTRONG, WHITWORTH AND CO., NEWCASI1LE, B JII DERS 











SOME NEW WARSHIPS. 





Last week two new warships were launched from the 
Kiswick slips. On Thursday the Hampshire, a cruiser of the 
Devonshire class, took the water, and on Friday the Abdul 
Hamid, a new addition to the Turkish fleet, was launched. 
The Hampshire is one of six sisters, ships of about the same 
value as the County class, but somewhat larger, and carrying 
two 7gin. guns, one forward, the other aft. She has besides 
ten Gin. weapons, or twelve guns in her primary armament, 
as against fourteen in the County ships. With smaller guns 
she is well provided, having 
twelve 12-pounders and the 





just placed with the company an order to build and engine one 
of the three cruisers of the Duke of Edinburgh class for 
which tenders were recently asked, the orders for the other | 
two vessels, it is believed, having been placed, one with Sir 
W. G Armstrong, Whitworth and Co., Limited, Newcastle- | 
on-Tyné, and one with Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness. Two other similar vessels are already 
under way in other districts. The Duke of Edinburgh, which 
gives the name to the class, was laid down at Pembroke 
Dockyard in February of this year, and the Black Prince is 
under construction at the Thames Ironworks. The vessels 


“ 


accepted in order to provide fo: th2 additioaal protactioa 
If not the fastest or largest in the world, there is, at least, 
every reason to anticipate that the new British class of 


| cruisers will be the most powerful. 


The new first-class cruiser Donegal, the Fairfield Company’s 
latest contribution to the British Navy, has for a number of 
days now been absolutely complete, and has lain at the tail 
of the bank, awaiting an Admiralty crew to take her to 
Devonport, The crew assigned for this purpose has beon 
detained at Barrow-in-Furness, in connection with the trials 
of H.M.S8. Niobe, which have taken longer than was antici- 
pated, and caused corre- 
sponding delay in the de- 
parture. of the Donegal. 





same number of 3-pounders. 
Her protection also is 
greater than the County 
class, as she carries a 6in. 
amidship belt, terminated 
by a bulkhead of the same 
thickness at each end. - To 
carry all this ‘ additional 
weight her displacement is 
some 900 tons more. She 
is 450ft. long by 68}ft. 
beam, and her weight 
10,700 tons. She will be 
proveries by twin screws, 
riven by engines of 21,000 
I.H.P., by Hawthorn, Les- 
lie and Co., and is expected 
to make a speed of 224 
knots. Like her sister, the 
Antrim, she will carry Yar- 
row boilers, but like all the 
rest of the group, she will 
have also several cylindrical 
boilers. It will be remem- 
bered that the boilering of 
all these ships is experi- 
mental. Of the four, 
two will have Niclausse 
generators, one Babcock and 
Wilcox, and one Diirr. A 
small illustration of this 
ship is given herewith. 








Her speed and gunnery 
trials, however, have all 
been: carried out; and the 
ship is in every way ready 
to be passed into the fleet 
reserve. She was launched 
on September 4th last year, 
and has thus been produced 
ina year and twenty days. 
H.M.S. Berwick, the sister 
ship, built by William 
Beardmore and Co., Govan, 
was, on September 26th, 
formally handed over to 
representatives of the Ad- 
miralty, and taken charge 
of at the tail of the bank 
by a crew sent from Ports- 
mouth Dockyard. This 
vessel was launched six- 
teen days after the Done- 
gal, and she also is now 
complete, except that she 
has to undergo final gun 
trials. There has thus been 
great closeness in the rate 
of progress made with the 
construction of these two 
vessels by their respective 
builders, the circumstance 
serving to show to what 
preciseness in theart of ship- 











TheTurkish cruiser Abdul 
Hamid—illustrated above 
—is 340ft. long; she 
has a beam of 47ft. G6in.; 
her depth is 30ft., and she 
draws some 16ft., on a displacement of 3830 tons. She will 
carry two 6in. guns, eight 4°7in., six 3-pounder, six 1-pounder, 
and two 18in. tubes. Her only protection is a 4in. armoured 
deck. Her engines are being made by Hawthorn, Leslie and Co. 
They will indicate 12,500 I.H.P., and will give the ship a 
enn of 22 knots, Steam will be supplied by six cylindrical 

oilers, 

A smaller Turkish vessel, the imperial barge Senghudlu, 
was launched also on the same day. She is 123ft. 6in. long 
and displaces 180 t ons. Her propelling engines, which are 
to give her a speed of 14 knots, have been built by A. G. 
Mumford and Co., of Colchester. Further north there is 
also activity in warship construction. 

The stocks of the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan, are unusually bare at the present 
time, only one merchant mail steamer and the lower portion 
of a naval vessel of the Scout class—the Forward—being in 
evidence, where, under ordinary circumstances, there are six 
and sometimes seven berths occupied with important vessels 
i various stages of progress, but the British Admiralty have 








H.M.S. HAMPSHIRE 


of this class are the first British cruisers designed since Mr. 
Philip Watts succeeded Sir William White as Director of 
Naval Construction. The dimensions of the class are :— 
Length, 480ft.; beam, 73$ft.; draught, 27ft.; displacement, 
13,520 tons; horse-power, 24,000 indicated; speed, 224 
knots; coal capacity at load draught, 1000 tons. The vessels 
are of slightly less displacement, horse-power and speed than 
the Drake class, but will carry heavier armament. In the 
Duke of Edinburgh class Mr. Watts has designed a new 
type which combines the protection of a second-class and the 
armament of a first-class battleship with the speed of a 
cruiser. At any rate, the new class of vessel more nearly 
approaches the battleship type than any vessels hitherto 
designated as cruisers. The principal innovations in the 
design, as compared with that of the Drake class—of which 
the Good Hope was recently turned out from Fairfield and 
the Leviathan from Clydebank—are the substitution of four 
9:2in. for six 6in. guns, and the adoption of a central citadel 
for the protection of the secondary armament. A decrease 
in the estimated speed of two-thirds of a knot had to be 





building competing firms 
have attained, and how 
equally competent large mo- 
dern establishments practi- 
cally are. These remarks are further borne out by the fact that 
Beadmore and Company will launch, on the 7th inst., the 
first-class cruiser Carnarvon, of the Devonshire class, and on 
the following day John Brown and Co., Limited, Clydebank, 
will consign to the water a sister ship, the Antrim. The 
orders for these two vessels were placed at the same time, so 
that, as yet, the progress made with them has been equally 
satisfactory. It is almost exactly a year and a-half since the 
orders were placed, and allowing a year further for their com- 
pletion, makes a period of two and a-half years, a performance 
which at least will maintain the reputation of the Clyde for 
rapidity in naval construction. 








THE INSTITUTE OF SANITARY ENGINEERS.—The following meet 
ings will be held on October 14th :—Examination and Literary Com- 
mittee at 3,30 p.m ; General Purposes and Finance at 4.15 p.m.; 
Election Committee at 5.15 p.m.; Members’ Sessional Meeting at 
7 p.m. aoe 





324 


THE ENGINEER 


Ocr. 2, 1903 





—- 





PHENOMENA OF ALCOHOL COMBUSTION. 
By Captain C. C. Lonermpes, M. Inst. Mech. Eng. 


Tar cooler cycle and increased efficiency of the 
alcoliol motor has been attributed * solely to the cooling 
influence of the water present. The writer, however, 
has always contended that the greater aeoey result- 
ing from the presence of aqueous vapour in the com- 
bustion chamber of oil, petrol, or alcohol motors was 
largely due to a chemical action, which, leading to 
decom ion of the fuel and the production of more 
volatile, inflammable constituents, thereby quickened 
ignition and improved combustion. This theory, already | 
explained and illustrated at some length,+} has now 
received additional confirmation by the publication of 
Dr. M. A. Trillat’s two communications to the Alcohol 
Congress.} Experiments, instituted primarily to ascer- 
tain the decomposition products of ethyl alcohol at high 
temperatures, in the presence of oxygen and a metal, 
led concomitantly to the discovery of some interesting 
facts bearing on the theory in question. The tests 
referred to were made by passing currents of air, car- 
buretted either with alcohol of 90 per cent., or with 
alcohol mixed with 10 per cent. by weight of wood spirit, 
through a metal tube, heated to different temperatures. 
The products of oxidation—combustion—were then 
collected and analysed. The results are tabulated 
below :— 





A series of experiments with the glass tube and copper 
spiral above mentioned enabled Dr. Trillat to compile: 
A Table indicating the Influence of Water Vapour. 
Tempera- Alcohol, Water taneous 


8 
ture. incandesence of the 
Per cent. Per cent. 


Deg. Cent. copper spiral, 
400... - ... > Pare «. None ¥F one. 
” one se ; 


” 
” 


” ” 


oe hee | Incandescence and 
ei ES 
@ 2... @ «2. 14 oS RO aiite. 
Saptes See Ditto, ditto. 

The table shows :—First, that at the comparatively 
lew temperature of 220 deg. Cent. the addition of 5 per 
cent. of water caused incandescence and ignition ; 
secondly, that in the absence of water, neither result was 
attained at the greatly increased temperature of 400 deg. 
Cent., although oxidation of the alcohol is known to take 
place well below this degree. 

Having established the active agency of water vapour in 
the dissociation of the fuel, we turn to the other factor— 
the influence of hot metal. The Trillat metal-tube 
experiment showed the incipient formation of acetic 
acid at a dull-red heat, and a fair percentage at a 
temperature of 400 deg. Cent.; also that aldehyde, 
acetic and formic, were produced at a lower temperature, 
and might amount to 15 per cent. of the alcohol 90 deg., 


TaBLE OF Propucts* 
Formed by Passing a Mixture of Air and Alcohol through a Metal Tube at High Temperature. 





Temperature 
(bright red), 
600-700 deg. Cent., 
1112-1292 &e . Fah. 


Substance sought by analysis of the 
gaseous products. 


Temperature 
(dull red) 
400-450 deg.-Cent , | 
752-842 deg. Fah. 


Temperature, 
200-300 deg. Cent., 
392-572 deg. Fah. 


Temperature, 
350-400 deg. Cent., 
662-752 deg. Fah. 











‘Alcohol unchanged ... ... ... ..- Nil 
Ethaldehyde (ts Poe o 
Pe ieek ck ater ges” wes Same ” 
WII 50 450) ai. osat eee am 
Trioxymethylene... ... ... ate Traces 
< Acéticacid ... ... About 1 per cent. 
Ethy] acetate Nil 
Formic acid ... 
Carbonic acid 


. Water 


Considerable 
quantity 
Traces 


yl aeohol 90 percent. 


‘Ethyl alcohol unchanged ... 
Metbylalcohol ... ... ... 
Ethaldebyde 
Acetone... ... 
Formaldehyde 
Methylol ee 
Trioxymethylene ... 
Aceticacid ... .. 
Ethyl acetate 
Formic acid ... 
Carbonic acid 


Water 


per ocent., 
per cent. of Etb 


wood spirit. 


a ee 
... About 1-1-5 per cent. 
: Traces 
Nil 
” 
Considerable 
quantity 
Traces 





Ethyl alcohol 90 
containing 10 


Nil 
Traces 
Nil 
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4-5 per cent, 35-40 per cent. 
1 He 12-15, 
Traces 

Nil 


” 

Nil 

9-10 per cent, os 
2-3 * ” 


Nil 
14 per cent. 


v ted 
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” 
35 36 por cen‘, 
” 5 ” 
3-4 per cent. 2- 11-17 a 
Nil Traces : 
3-4 per cent. 
1-1-5 ,, : 
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5 ” 
Nil 
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}- 
4. 
3- 
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Ni 
1-2 per cont. 
Nil 


” 
12-15 per cent, 
Traces 
Nil 
Presence 


2-3 per cent. 
Nil 


Presence Traces 
5-6 per cent. 9-10 per cent. 


” 





* “Tt is evident from the table,” communicated Mr. H. J. Bult, F.C.S., to the writer, ‘‘ that, at the lower tem 


rature, only partial 


oxidation of the alcohol takes place, producing ethaldehyde ; at the next higher temperature this aldehyde is further oxidised to acetic 
acid ; whilst at bright red heat a final oxidation into carbonic acid and water occurs, ths quantity of heat in the first and second cases 


not being sufficient to bring about the complete transformation. 


The formule representing the main reactions are :—(1) CH, CH,OH 


(alcohol) + 0 = CH, CHO (ethaldehyde) + H,0; (2) CH, CHO + 0 = CH, COOH (acetic acid); (3) CH, COOH + 0, ='2CO» + 
Ve 


The tables show :—First, when the tube is heated to 
600-700 deg. Cent., ethyl alcohol, a little acetic acid, and 
trioxymethyline, some water, and a considerable quantity 
of carbonic acid are formed. Secondly, with the tube at 
400-450 deg. Cent., the amount of acetic acid is raised to 
9-10 per cent., acetic aldehyde and a considerable propor- 
tion of carbonic acid are produced. Thirdly, with the tube 
at 300-400 deg. Cent, relatively small quantities of acid 
products are created, e¢g., 56 per cent. of acetic acid, 
7-8 per cent. of carbonic acid; but acetic aldehyde is 
largely increased and may attain in weight 15 per cent. 
of the alcohol burned, or about 40 per cent. of that 
remaining unchanged. In a general way, therefore, it 
may be said that the condensable products and acids 
formed by the oxidation or dissociation of alcohol are 
not numerous. Ata temperature of about 400 deg. Cent., 
however, a notable quantity of acetic acid is generated, 
buéno other product capable of attacking metal is created. 

We come now to a curious fact, observed by Dr. Trillat 
in the course of these experiments, namely, the marked 
influence of water vapour on the oxidation or dissocia- 
tion of alcohol in contact with hot metal. The fact 
observed may be stated thus:—If a dry mixture of air and 
alcohol vapour be passed through a copper tube, heated 
to about 200 deg. Cent.—392 deg. Fah.—no chemical 
change occurs. But if, at the same temperature, the 
same mixture contains water vapour, oxidation imme- 
diately takes place, and there is a copious formation of 
ethaldehyde, while, simultaneously, the temperature of 
the tube is considerably raised. If the metal tube be 
replaced by one of glass, containing a copper wire spirai, 
this latter becomes incandescent, and although the mix- 
ture is damp with water vapour, explosion may follow. 
This interesting phenomena might paraphrased in 
other words: If aqueous vapour be present, a mixture of 
alcohol vapour and air, in contact with hot metal, may 
ignite at a temperature lower than it would do if water 
vapour were not present—a result closely in accordance 
with the fact observed and recorded by the writer, 
namely, that, under certain conditions, the presence of 
moisture in the combustion chamber of a petrol motor 
rene to earlier ignition and increased exhaust tempera- 

ure.§ 





* “Theory of tc Alcvhol Motor,” Taz Excrvegr, August 7th. 

+ Inst Mech. Eng., “ Proceedings,” No. 4, 1902, page 694 et sey. 
_ 1 “Formation de quelques Sous-produits dans YUvilisation de 
i’ alcool Carburé dans les Moteurs,”-and ‘‘ Essais sur 1’ Application de la 
Trausf. rmation de l’Aleool Ethylique en aldéhyde par Action Cata- 
lytique.” Rapporis ct Comptés Kendus, 1903, 

§ Institution of Mechanical Engi es 


S dings,” No. 4, 1902, 


Pp 
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or 7°5 per cent. of the carburetted alcohol used. On 
these results Dr. Trillat justifies two assumptions— 
first, that in alcohol motors the formation of aldehydes 
occurs chiefly at the commencement of a run, before the 
engine is heated up; secondly, that the production of acetic 
acid and trioxymethyline. takes place when the cylinder 
walls and exhaust pipes become highly heated. But the 
temperature alone, as Dr. Trillat observes, is not sufli- 
cient to account for these phenomena. The main factor 
would appear to be some peculiar action of metallic sur- 
faces at certain temperatures—an action apparently much 
more energetic in the presence of water vapour. This 
action Dr. Trillat terms catalysis; he ascribes it to all 
metals at certain temperatures, stating that it increases 
with use, and that its continued action modifies the mole- 
cular structure of the metal. It is, therefore, he con- 
tends, reasonable to assume that in motors the heated 
surfaces in contact have a chemical effect on the gaseous 
charge, varying naturally with the temperature. 

The question that next suggested itself to the French 
experimentalist was the practical utilisation of this dis- 
covery. If aldehydes could be formed, or, as a matter of 
fact, were formed, and their formation by artificial means, 
such as water vapour, or catalysis, could be promoted, 
might not this fact be utilised to improve the efficiency 
of a motor? An affirmative answer would appear to be 
furnished by the observed facts of readier charge-ignition 
and more rapid inflammation. The key to this lies 
in the greater volatility of the aldehyde, for while ethyl 
alcohol boils at 78 deg. Cent., its derivative acetaldehyde 
boils at 21 deg. Cent. 

The chemical transition is expressed by the formula :— 

C,H;OH + O = CHOOCH; + H,0. 
(Alcohol) (Aldehyde) 


And the percentage composition by the following :— 
Ethyl-alcohol. Acet-aldehyde. 
— od pe eo — ee tha i. 
ydrogen ... : ydrogen ... . 
Oxygen 34-78 Oxygen 36-36 


100 100 


The difference between the two substances is slight, 
and, from a calorific’ point of view, there could be no 
advantage in effecting the transformation, provided 
combustion were complete. But this is precisely the 
unfulfilled condition which the writer has repeatedly 
urged, and the researches of M. Sorel have confirmed— 
in practice combustion never is complete. It is not, 
therefore, that the use of water vapour or of catalytic 
action increases the heat units in the charge, but it 


. The conventional method of maki: 





enables more of these units to be utilised; it improves 
combustion. The reason lies in the greater inflammability 
of the aldehyde. By its production the charge, instead of 
remaining uniform, is automatically provided with a very 
volatile and, consequently, very inflammable element, 
acting as a quick match to the whole mixture. Theoret. 
cally, therefore, there can be no doubt that chemical 
dissociation of the fuel into lighter constituents js 
beneficial. Why, then, has it not come into practice ? 
Mainly, as far as the writer's experience goes, because of 
the extreme difficulty of getting manufacturers to grasp 
and admit the theory, and thus devote sufficient atten. 
tion to overcoming the practical difficulties in its applica. 
tion. Towards the solution of the latter Dr. Trillat is 
again to the fore. Employing a simple apparatus, con. 
sisting of a glass tube, containing a 6 cm. long spiral of 
spongy platinum 12 cm. long riband ; and passing through 
the heated tube the mixture preliminarily raised to about 
40 deg. Cent., he obtained a yield of aldehyde—boiling at 
21 deg- Cent.—amounting in weight to about 14-15 per 
cent of the alcohol, or 7°5 per cent. of the carburetied 
alcohol used. The results of a series of these tests are 
given in the annexed table :— 


Acetic aldehyde 

obtained from 
etbylene 
alcohol. 


Acstic aldehyds 
obtained from 
alcohol car- 
buretted to 50) 
per cent. 
3:5 per cent. 


Temperature, 


400-500 deg. Cent. 


bat bet STON 00 ie 
KAOaovcnann 


Bright red ... 


_ 


While, therefore, there would appear little difficulty in 
catalytically obtaining aldehydes, by interposing between 
the carburetter and the induction valve a suitable sub. 
stance over which the charge is passed, there would seem 
considerable risk of premature ignition by contact with 
the incandescent catalyser. This risk, says Dr. Trillat, 
can be avoided by observing two precautions—first, by 
effecting catalysis in a narrow space; secondly, by using 
fine metal gauze as catalyser. He suggests an apparatus 
of the following design :-— 








A= Cab Beetles 
B ~Cock to shut the mixture off from the Catalyser, if desired 


To start the action, the catalyser should, by externa 
heat or electric current, be heated to 150-200 deg. Cent. 
Although intermittent, the rapidity of the charge supply 
is found sufficient to maintain the catalyser at an 
adequate temperature. 








LITERATURE. 


Acetylene : Its Generation and Use. By F. H. Lerps, F.1.C., 
F.C.S.; and W. J. Atkrnson BuTTerFIELD, M.A., F.I.C., 
F.C.S. London: Charles Griffin and Co. 1903. 


Tuts work, of 259 pages, forms one of the publisher's 
well-known series of scientific text-books. Its. title 
causes it to challenge comparison with Professor Vivian 
Lewes’ book on “ Acetylene,” published in 1900, and now 

enerally recognised as the standard work on the subject. 

essrs. Leeds and Butterfield have, however, confined 
themselves more strictly to acetylene than Professor 
Lewes, and they have, therefore, not dealt with the 
manufacture of calcium carbide, which occupied nearly 
one-third of the space in Professor Lewes’ volume. 
Their book is divided into twelve — only two of 
which deal specially with carbide, while the remaining 
ten are devoted to the various details of the generation 
and use of acetylene gas. 

Chapter I. deals with introductory matters, and with 
the costs and advantages of acetylene as an illuminant. 
The cost comparison with other lighting agents is based 
upon “ equivalent illumination ” for a room of 300 square 
feet—the authors being of the opinion that the usual 
method of comparison based on candle-power hours 
is unfair and misleading. As this new method of 
comparing illuminating cost is specially referred to by 
the authors in their prefatory note, it may be well to 
quote their arguments for the change in method, as given 
on page 15:— 
pecuniary comparisons 
between different sources of artificial light consists in simply calcu- 
lating the cost of developiog a certaii number of candle-hours of 
light, 7.¢., a certain amount of standard candle-power for a given 
number of hours—on the assumption that as many separate 
sources of light are employed as may be required to bring the 
combined illuminating power up to the total amount wanted. In 
view of the facts as to the dissontioation and diffusion, or the 
difference between sheer i}lumina‘' power and useful illuminat- 
ing effect, which have just been elaborated, and in view of the 
different intensities of the different unit sources of light—whick 
range from the single candle to the most powerful large incan- 
para gas-burner—such a method of calculation is wholly 
illusory. 

The plan adopted in the following table may also appear un- 
necessarily complicated ; but it is not so to the reader if he 
remembers that the apparently various amount of illumination is 
corrected by the different numbers of illuminating units until the 
amount of simple candle-power developed, whatever illuminant be 
employed, suffices to light a room having an area of about 300 
square feet—i.c., a room 174ft. orate, or one 20ft. long by 15ft. 
wide—so that ordinary print may be read comfortably in any part 
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e titles of books, engravings, &c., in any posi- 

tion on the aie ~ to a height of ‘tt. from the ground, may be 
distinguished with ease, : ae 

Basing their estimates on this new principle of com- 

arison, for which there is doubtless much to be said, the 
authors find that acetylene as an illuminant is consider- 
ably cheaper than electricity at 6d. per unit, and is only 
more coat than coal gas at 5s. per 1000 cubic feet, when 
the latter is used with incandescent mantles. Petroleum 
at 9d. per gallon is also a less costly illuminant than 
acetylene ; but when acetylene is utilised on the incan- 
descent principle the costs for “equivalent illumination” 
are aboutequal. In these comparisons, calcium carbide 
yielding 5 cubic feet of acetylene per pound, is assumed to 
cost £1 per cwt. at the place where used for generating 
acetylene. : d 

Chapter IL. is devoted to the “ Physics and Chemistry 
of the Reaction between Carbide and Water.” It con- 
tains some elementary teaching concerning chemical 
symbols, equations, specific heats, and thermal units. 
The authors then deal with Lewes’ and Caro’s experi- 
ments upon the temperatures attained during the decom- 

sition of carbide with water, and point out the bearing 
of these results upon the design of acetylene generators. 
It is to be regretted that the contents of this valuable 
chapter were not available for study and reference by 
inventors five years ago, when the “ boom ” in the design 
and patenting of acetylene generators was in full course. 
Had this chapter been studied and its contents assimi- 
lated by budding inventors of acetylene age sare it 
may safely be asserted that the number of badly designed 
rg would have been greatly reduced, with notable 


of the room, 


enefits to the acetylene industry. 

Chapter III. deals with the “General Principles of 
Acetylene Generation,” and contains diagrams of the 
various types of generator. A feature of this chapter 
which is to be commended is that the principles of 
construction of automatic generators are dealt with in a 
general manner, and the reader is spared detailed 
descriptions and drawings of the hundred and one 
patented automatic generators. Chapter IV. is entitled 
“The Selection of an Acetylene Generator,” and contains 
the authors’ reasons for adopting the course referred to 
above. The recommendations of the Home-office Com- 
mittee, and the regulations of the English Acetylene 
Association are reprinted in this chapter. 

Chapter V. describes “The Treatment of Acetylene 
after Generation,” and in it the authors give details of 
the methods of purification now customarily adopted for 
acetylene plants—worked on a large scale and under 
scientific management. The compounds — heratol, 
frankoline, acagine, and puratylene—are described, and 
the purifying efficiency of each is recorded. The authors 
lay ‘stress upon the necessity for the provision of absorb- 
ing towers and trays of adequate superficial area for 
holding the chemical compound, this being absolutely 
necessary if the best results with these purifying agents 


are to be obtained. This is a detail of the purifying plant | 
which is too often overlooked, and the authors are wise | . otic 

| growth. Saving, however, for the few criticisms we have 
Chapter VI. on “The Chemical and Physical Properties | had to make in the course of our reviews of these new 


in drawing attention to its importance. 


of Acetylene,” deals with the scientific data relative to 
acetylene, and does not call for special comment. Chap- 
ter VII. is practical in character, and in it the authors 
give their opinions as to the size of the mains and 
service pipes required for distributing acetylene on a large 
scale, for public and private lighting. 

The details of pipe diameters for various conditions of 
service, both as regards length of mains and fall of pres- 
sure, are contained in five tables at the end of this 
chapter ; and the authors are probably correct in regard- 
ne this as one of the most useful features of their 

ok. 

Limits of space will not permit detailed treatment of 
the remaining chapters of Messrs. Leeds and Butterfield’s 
work. These chapters deal with the use of acetylene 
for lighting purposes, both in ordinary burners and in 
burners provided with incandescent mantles; with the 
storage of acetylene, in the compressed and dissolved 
state ; with acetylene lamps; and with the valuation and 
analysis of carbide. Upon the latter subject the authors 
wisely remark that in many cases trustworthy results 
can only be obtained by employing a competent analyst ; 
and they do not advise engineers to attempt their own 
analytical work in relation to the examination of either 
carbide or of its product, acetylene. 

Messrs. Leeds and Butterfield may be congratulated 
upon having produced a work crowded with facts and 
figures of a useful character; and the publishers may be 
complimented upon the printing and binding of the book, 
which is uniform in size and appearance with the 
previous volume of this series. 

The only adverse criticisms we have to pass upon the 
work are that the authors have given very few references 
to the original literature upon which they have largely 
drawn for their scientific data, and that little information 
is given concerning installations of acetylene in this 
country. The first defect is one in which English books 
of a scientific character compare badly with those 
published in Germany. We hope that in the second 
edition of their work, Messrs. Leeds and Butterfield will 
supply these missing references, and thus remove what 
at present is a very decided blemish upon their joint 
production. Every seientific worker has a right to such 
recognition by those who make use of his results or 
abours, and the references should in all cases give the 
name and date of the publication in which the original 
research or compilation appeared. 

As regards actual installations of acetylene for lighting 
purposes, these have not always been successful, and it 
would have been interesting to have had, for example, 
the authors’ opinions regarding the failure of the acety- 
lene lamps used for lighting the London omnibuses for a 
short period in 1902. Possibly in the second edition of 
their work—when called for—Messrs, Leeds and Butter- 
field may also see their way to give further information 








on the actual installations of acetylene in this country, 
remembering that the failures may often yield more 
valuable lessons, when rightly studied, than the installa- 
tions that have been entirely successful. 


Encyclopedia Britannica.—Ninth of the new volumes, being 
volume xxxiii. of the complete work. London: The Times, 
Printing House-square. 1903 

Tuis is the last of the new volumes, and deals with 

subjects comprised between the letters S T R and L W O. 

The number of articles directly or indirectly relating 

to engineering matters is far in excess of that contained 

in any of the other new volumes. So much is this so 
that it would be impossible even to enumerate them all. 

We can but draw attention to a few of the most 

important subjects dealt with. First in order, and 

among the first in importance, comes an article 
on “Strength of Materials.” When it is said that 
this is from the pen of Professor Ewing, it will be 
well understood that it contains the last word on the 
question. 1t is concise and to the point. The article on 
surveying is divided into three portions, viz., ‘‘ Methods 
and Instruments,” ‘“ Geographical,” and ‘ Nautical.” All 
three are by excellent authors, and are well done. So 
also is the article on Tacheometry. Telegraphy and 

Telephony come under review, and it goes without saying 

that the recent developments in wireless telegraphy 

receive their full share of attention. There is an 
interesting illustrated article on Titan cranes for 
harbour works, &c. Electric transformers, which have 


come into being as commercial articles during the 
last sixteen or seventeen years, receive a useful no- 
tice. Tunnelling is written of by an erican, and 


without in any way wishing to decry the article as 
it stands, we cannot help thinking that there has 
been more varied experience on the continent and 
in England than in America, and that a fuller 
and more valuable record might have been obtained 
of this most important subject. Ventilation has pro- 
bably been placed in the hands of the man most able to 
deal adequately with it. It is a subject which Mr. 
Francis Fox has made entirely his own—especially with 
respect to railway tunnels. Water supply—a question 
which increases in importance day by day—is lucidly 
treated of by one who has had a wide experience. It is 
fully representative of the progress made in this important 
branch of engineering since the publication of the last 
edition of the Encyclopedia. Generally speaking, this 
same remark applies to all the articles on Engineering 
which have appeared in the new volumes. It is amatter 
of no small trouble to find the very best man to write on 
any particular subject. We have had but few criticisms 
to make under this head. The most severe, perhaps, 
has been in the case where one man was entrusted with 
the writing of articles dealing with the scientific and 
commercial sides of one peers 7 question. Noone man 
could hope to have such a knowledge of two quite different 
sides of a large subject, particularly if it be of modern 


volumes, the publishers have been remarkably successful 
in their choice of writers. The matter is all the more 
difficult in that it frequently happens that the best man 


DOCKYARD NOTES. 





A FEW days ago a court-martial sat on a stoker with a 
‘* very good’’ character and several badges, who, in a weale 
moment, appropriated some fragments of Government pro- 
perty at Portsmouth.. He was awarded six months prison 
and to be dismissed the service. Three days or so later a 
dockyardsman similarly faltered from rectitude. He~ was 
brought before the local magistrates, and fined thirty shillings, 
including costs, or ten days. Those who take an interest in 
the welfare of stokers might make a note of this case. 





Tue French battleship Henri IV. has had a ray of sun- 
shine in her trials, which have mostly been troubles as well 
as trials, on account of the perversity of her artillery. Her 
steam trials have been eminently satisfactory. She is fitted 
with Niclausse boilers, and the big guns are reported to have 
been fired to see if tubes would go, as some in the U.S. Maine 
were reported to have gone. The trouble was not below, but 
above ; for though the boilers worked excellently, the gun did 
otherwise, a round only being got off once in eight minutes 
with the big gun aft. That is something like one-tenth the 
rate we can maintain with the 12in., and, naturally enough, 
they are asking why in France. 





THE U.S. Maine, by the way, is making a cruise of several 
thousand miles at four-fifths power, the object being to 
demonstrate that her troubles are due to faulty construction 
in the ship, and not in the water-tube boilers. There seems 
little doubt but that the ship is too heavily gunned, taking 
into consideration the extremely high ballistics of the pieces 
she carries. 





Tue French battleship Neptune is in hand for “ trans- 
formation.”’ 





LIEUTENANT CaRLYON Betuairs, who has continually 
drawn attention to the new Russian programme, has had his 
warnings attacked by a correspondent of the Daily Graphic, 
signing himself ‘‘ Diplomaticus.’’ According to this corre- 
spondent we need not worry, because Russia has not the slips 
to construct six big ships at once. Unfortunately, she has at 
least two large slips at each of the three St. Petersburg 
dockyards, 





Tue French destroyer Javeline, designed for 28 knots and 
6300 horse-power, worked up to 7000 indicated horse-power 
and made 29°32 knots—an excellent result. She is fitted 
with Normand boilers. It is a remarkable and curious fact 
that at all recent trials in France each of the three charac- 
teristic national types of water-tube boilers, whether 
Belleville, Niclausse, or Normand, has given about a knot at 
least above the contract speed. The persistence with which 
this result is secured is remarkable. 
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cannot or will not write. For the most part the American 1903 


writers are to be welcomed, though this is not quite so 
in every case. There are one or two instances—to one 
we have drawn attention above—where, in our opinion, a 
European engineer would have been preferable. 

It is impossible, of course, for any work of this kind to be 
perfect. There are some subjects on which we have 
sought in vain for information both in the old aud new 
volumes. And, again, some matters—of probably equal 
importance—are dealt with at widely different lengths. 
We need not lay further emphasis on this in the present 
instance. We have several times already had occasion 
to draw attention to it. 

This final volume is by no means overburdened with 
illustrations. Those that there are, however, are mostly 
good, the half-tones on plate paper being especially so. 
There are some cuts, however, which are quite unworthy 
of the remainder. As has been frequently the case, the 
portraits bear but the smallest resemblance to the people 
they represent, due exception being made in the case of 
that of our late Queen, which is excellent. 





SHORT NOTICES. 


Spon’s Engineer's PriceBook; A Synopsis of Current Prices and 
Rates. Also a Comprehensive and Concise Directory, with a Special 
Trade Mark Section. By Thomas G. Marlow. London: E. and F. N. 
Spon, Limited. Price 12s. 6d. net.—This book is arranged with a cut 
and lettered index, so that it is quite easy to find the article of which 
it is desired to know the price. The method employed is, generally 
speaking, to give the prices of one firm only, though the names of 
other firms supplying the same article are given. The area.covered 
is wide, and we should think that the book will be found useful by 
many. We notice, however, that discounts are not given, and 
many articles in the engineering and kindred trades are subject to 
very large discounts. In addition to the index of prices there is 
a portion of the book devoted to the trade mark section and 
another to a directory of firms with their addresses, 


The Practical Testing of Dynamos and Motors. With over eighty 
illustrations. By Charles F. Smith. Manchester: The Scientific 
Publishing Company. Price 5s, net.—This is an excellent and 
practical little book, which should be found useful by a number 
of persons, It deals only with continuous current dynamo 
machinery, but it treats very thoroughly of the testing, &2., of all 
types of this vlass of dynamos and motors. It explains in a lucid 
way many questions which are often found to be stumbling-blocks 
by inners, Mathematics are but little employed, the author 
instead using graphic methods of explanation. It contains a con- 
siderable amount of valuable information. 


Sexton’s Boilermakers’ Pocket-book. By Maurice John Sexton. 
Sixth edition. Revised and enlarged. London: E. and F. Spon, 
Limited, 125, Strand. Price 5s,—This little book is so well known 
and so much appreciated by boilermakers that no words of recon- 
mendation are necessary. There is a saying that two of a trade 
never agree, and there are doubtless some who will differ from Mr. 
Sexton on certain points, but on the whole most people will 
acknowledge his long experience and the soundness of his views. 





Conduction of Electricity through Gases. By J. J. Thomson, 
D.Se., LL.D,, Ph.D., F.R.S. London: J. C. Clay and Sons, Ave 
Maria-lane, E.C. 

Theoretical Geometry for Beginners. Part Il. By C. H. Allcock, 
Senior Mathematical Master at Eton. London: Macmillan and 
Co., Limited, St. Martin-street. Price 1s. 6d. 

Electricity and Magnetism. By R. T. Glazebrook, M.A., F.R.S. 
An Elementary Text-book, Theoretical and Practical. London: 
C. J. Clay and Sons, Ave Maria-lane, E.C. Price 7s, 6d. 

The Steam Turbine. With numerous illustrations. Second 
edition, revised and enlarged. By Robert M. Neilson. London: 
Longmans, Green and Co., 39, Paternoster-row, E.C. Price 10s. 6d. 
net. 

Electrical Installations of Electric Light, Power, Traction, and 
Industrial Electrical Machinery. By Rankin Kennedy, C.E., 
a v. London: The Caxton Publishing Company. In cloth, 

is. net, 

The Stide Rule: A Practical Manual. By Charles N, Pick- 
worth. Eighth Edition. Manchester: Emmott and Co., Limited. 
London: Whittaker and Co. New York: D. Van Nostrand Com- 
pany. Price 2s, 

Water Supply: A Students’ Hand-lbook on the Conditions 
Croverning the Selection of Sources and the Distribution of Water. 
By Reginald E, Middleton. London: Charles Griffin and Co., 
limited. Price 8s, 6d. net. 

The Engineer in South Africa: A Review of the Industrial Situa- 
tion in South Africa ofter the War, and a Forecast of the Possibilities of 
the Country. By Stafford Ransome, M. Inst. C.E., Special Com- 
missioner of THE ENGINEER in South Africa. Westminster : 
Archibald Constable and Co., Limited. Price 7s. 6d. net. 

Jahrbuch fir das Eisenhiittenwesen. (Ergiinzung za ‘‘ Stahl und 
Eisen.”) Ein Bericht iiber die Fortschritte auf allen Gebieten des 
Eisenhiittenwesens im Jabre 1901. Im Auftrage des Vereins 
deutscher Eisenhiittenleute bearbeitet von Octo Vogel. I]. Jahr- 

; g.  Diisseldorf, 1903. _Kommissionsverlag von A. Bagel, 
marks, 








ExLgectric TRAINS ON THE NorTH-EasteRN RalLway.—In our 
issue of July 24th last we gave a description of the North-Eastern 
Railway Company’s proposal for equipping a portion of its system 
for electric traction. e also illustrated the apparatus which it 
was intended to employ. Such good progress has been made with 
the work that a trial ran was made with a train on a section of the 
line between Carville and Percy Main, near Newcastle, on the 27th 
inst. It is curious to recall the fact that 78 years before, to the 
day, namely, on September 27th, 1825, the passenger line between 
Stockton and Darlington—the beginnings of the North-Eastern 
Railway—was opened for public traffic. It appears that the 
present trial was satisactory. Several runs were made, amd in 
one of these a speed of 45 miles an hour wasattained. O ily, 
however, it is not intended to work the trains at a higher rae 
than 30 miles an hour. This speed.is_reached in some thirty 
seconds after starting. The train employed was of the same type 
as will be used eventually, and consisted of two motor coaches, one 
at either end, with a third coach in betweenthetwo. The current 
was obtained from the Neptune Bank Station of Newcastle Electric 
Supply Company. 
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| for jacking; it was the rapidity with which these could 


ERECTION OF THE GIRNA BRIDGE, INDIA. | be made that materially hastened the completion of the 


No, II* 


The delay in the completion of the work was feared | 
most in ‘the concreting of the cylinders, and Fig. 9) 


is interesting as showing how a judicious considera- 


tion of the peculiarities of native labour enabled the | 


work of concreting to be increased from 466 to 940 cubic 
feet per day. All the coolies wanted to sit down to pass 


up their pans of concrete, but by arranging that one-half | 
the men should sit and the other half stand, the sitting | 


men passing down the empty pans and the standing men 
the filled ones, the difficulty was overcome. A con- 
tinuous chain was thus established, working as rapidly 
as an elevator, and the necessary stimulus was ob- 


tained by changing the standing men to the sitting | 


position as every 100ft. of- concrete was passed, the 


jeers of their luxurious brothers being quite sufficient to | 
stimulate the energies of the standing men to turn them | 


out, so that they themselves could assume the sitting 
work, - . 

To return to the derricks described in our last issue, they 
lifted a 60ft. trestle whole, and then sloped forward 20ft. at 
the top, and lifted the 43ft. 4-ton gantry girders along each 
side into position ontoit. Fig. 10, taken on January 30th, 
very clearly illustrates the staging for No. 2 span, in course 
of erection, and Figs. 11 and 12, taken on February 2nd and 
6th following, illustrate the rapidity with which the 
work proceeded. The bandghari (Anglice, Wellington 
traveller) was also made on the spot of old rails and 
boiler plate— see Fig. 4 ante—and was designed to place in 
position every member of a span. Fig. 4 also indicates 
the appearance of the deck of the staging before the 
erection of the permanent girder work commenced. 

Three complete stagings were made, weighing 102 tons 
each. Three were necessary, because simultaneously the 


| work and enabled a rivet-jointed main girder to be linked 
up so rapidly. 

The first piece of girder work was laid early in January, 
1901, and the last before the end of April. It could, how- 
ever, have been done in ninety days or less, but was 
| delayed waiting for the piers. 

A span weighing 184 tons was service-bolted up com- 
plete fit to carry a train in four and a-half days, and the 
riveting took a further six days per span to complete. 
| There were 10,000 rivets to put in each span, and all 
were tested and passed by a European inspector for sound- 
ness and finish. 

The staging permitted the permanent work to be put 
together very accurately, and when the finished line was 
put over the bridge, in the whole length of 1500ft. the 
deviation of the centre of the rail road from the centre of 
the bridge was found in no place to exceed jin. All the 
sleepers were bolted hard down and then levelled in situ, 
the bearing surface for the chairs being planed and every- 
thing else done to reduce impact to a minimum. The 
steel superstructure was designed by Sir George B. 
Bruce, and is intended to carry the heaviest 5ft. 6in. 
gauge traffic. The deck is plated over solid with ,in. 
floor plate. In economy of material, rigidity, facility of 
erection and workmanship this girder work is a splendid 
example of British a practice. It was manu- 
factured at the works of Messrs. Cochrane and Co., 
Woodside, Dudley. The work in India was under the 
control of the agent and chief engineer of the G.I.P. 
Railway, Mr. Henry Wenden, C.I.E., who approved and 
sanctioned the various methods suggested by Mr. 
Graham, who, as before stated, lived on the works, de 
signed and made the plant, and carried out the whole 
erection entirely with native labour. The bridge erectors, 











Fig. 9—FILLING PIERS WITH CONCRETE 


first had to remain as a gantry alongside the last finished 
span, on to which the. material for. the next span was 
brought in trucks.. On the second staging the work of 
erecting a span of the permanent bridgework was in full 
progress, and a third staging was in course of erection. 
It will thus be seen that each staging was taken down and 
erected three times to build the.nine spans, or in other 
words, upwards of 1800 tons of ironwork was handled in 
she erection of the staging alone. A span of staging to 
take down, haul 120 yards, and re-erect, took about ten 
days. The derricks, however, handled the heavy trestles 
and gantry girders with ease, and these, when lowered, 
were pulled about whole, on old rails Jaid on the bed of 
the river. 


‘apart from the riveters and mechanics, were Surti and 


Wooden capstans were placed in convenient | 


situations about the bed of the river, and all hauling and | 
lifting wasdone by these, manned by gangs of coolies, wire | 
ropes being used generally throughout the work. For- | 
tunately, the river bed was unusually dry, and only one or | 


two slight freshets came down whilst the staging was in 
the river; these were directed by channels away from 
the trestles—otherwise, being founded on sand, the 
would have rapidly underscoured. It may be mentioned, 
as indicating the vagaries of Indian rivers, that in 1896 
the flood level of the Girna was only a few feet below 
the bottom of the main girders as now erected. 

A noticeable feature of the stagin 
of adjustment. The trestles varied from 57ft. to 7ft. in 
height ; they had to.occupy twenty-seven positions, yet 
only nine trestles were used. The upper portion could 
telescope into the lower to the extent of about 9ft.; for 
greater alterations than this the intermediate piece was 
removed. Exact adjustments could be made in the level 


| strategical than to commercial considerations. 


Bombay khulasses—the despised and rejected lJascar of 
the Australian Colonies ; if may be said of him that if he 
is as good a sailor as he is a bridge erector, he can well 
be left to hold his own. Anglo-Indians, who know the 
merits of these men, appear to feel keenly the indignity 
placed by the Colonies upon them. They are loyal 
subjects of the State, and contentedly and efficiently 
perform the duties they are paid to do. 

In conclusion, it should not be overlooked that the 
normal temperature whilst this work was in progress 
was considerably over 100 deg., the maximum shade 
temperature, however, some days reaching 120 deg. 








THE BALTIC CANAL. 


Ir is well known that the construction of the Baltic, 
or the ‘‘ Kaiser Wilhelm,’’ Canal was due far more to 
Fortunately 
—and we trust a similar condition of affairs may always 
prevail—no occasion has arisen, no events have occurred, 
calculated to test the value of the waterway, viewed from the 
first of these standpoints. But when regarded from the 


| second, the results of actual experience and of the practical 


ing was the method | 


| 


working requirements of this great sea canal are not, up to 
present date, of a very encouraging nature. The failure to 
make both ends meet does not spring from any diminution 
in the receipts, for they have been steadily and progressively 
increasing ever since the opening of the new route some 
eight years ago. Unfortunately, the expenses, per contra, 
have been likewise on the ascending scale, although, it is 
satisfactory to note, not in the same high proportion. We 


of the gantry rails by packings, and also the gauge of | shall return further on to the relative financial discrepancies, 
same could be set exactly, whilst at the positions carrying | but first it will be of interest to refer briefly to the causes 


the heavy main girder, double wedges, which sometimes 
had to be raised two or three times, were placed to secure 
the correct camber. Arrangements for these adjust- 
ments were carefully thought out and facilities provided 





* No, I. appeared September 25th. 


| 
| 
| 


which have conduced to this absence of mercantile success. 
In the first place, the general dimensions of the channel, 
especially at the stations and passing places, have been found 
too restricted for the exigencies of a continually augmenting 
general traffic. At many points the curves are too sharp, 
and the current and the draught of water become impeded by 





the incessant slipping of the earth down the slopes of the 
cuttings into the fairway. The canal is, neglecting fractions 
62 miles in length, and connects Brunsbittel, on the North 
Sea, with the port of Kiel, on the Baltic. Along a great 
portion of the route the constructive masonry works havo 
suffered considerably, more especially when situated below 
the water level, and resting upon a sandy foundation, (y 
the other hand, the canal, except at the entrances, is per. 
fectly unencumbered by locks and swing bridges, and all the 
machinery and appliances necessary for operating them. Ip 
winter the navigation is kept open by the employment of ico. 
breaking steam vessels. 

Fogs are of constant occurrence during a third part of the 
year, and the cause of numerous collisions and groundings, 
It should be stated that accidents of this character are much 
rarer now, since the establishment, in the year 1900, of an 
efficient pilot service. It will be unnecessary, in order to 
show the development of the traffic on the canal, to quote 
the authoritative statistics for each successive year. A com. 
parison between the results obtained at the period when tho 
whole undertaking was in full working order and those 
of last year will be more than sufficient for the purpose. 

In the financial year terminating in 1898 the number of 
steamers using the waterway was 9400 and of sailing vessels 
13,700, making a total of 23,100, with a total tonnage of 
2,470,000. For the same period ending in 1902 the corre. 
sponding figures were :—Steamers, 12,500; sailers, 17,50; 
and 4,300,000 tons of freight for the total number of 30,000 
vessels. Among the principal items comprised in this 
traffic was English coal consigned to Russian and German 
ports on the Baltic. Granite and limestone came from 
Sweden, and wrought iron and steel from Denmark, England, 
and Holland. Timber was exported from both Russia ang 
Sweden, destined for the ports of France and of the Rhine, 
All descriptions of grain are sent from Russia to England and 
to Holland. Minerals from Sweden use the route to reach 
Germany and the Low Countries, and are also despatched 
from Spain for the Baltic trade. 

Recently the original canal dues have been considerably 
altered. The general rate of 9d. per ton has been reduced, 
for sea-going vessels and ships over 400 tons burden, to 244. 
For coasting craft, and others employed for inland naviga- 
tion, the charge has been reduced from 10s. to 6s. Ships 
in ballast are allowed a rebatement of 20 per cent. So far, 
there appears nothing to complain of, but now let us turn to 
the other side of the picture. In the year 1898, adhering to 
the same period already mentioned, the annual receipts 
amounted to £52,000. The corresponding expenses reached 
a total of £91,000, thus showing a deficit of £39,000. In 
1902 the receipts rose to £87,000, but the expenses advanced, 
although not on a commensurate scale, to £99,000, leaving 
an annual balance on the wrong side of the ledger of £12,000, 
Summing up the total financial results of the last five years, 
the receipts reached the sum of £365,000, the expenses 
amounted to £458,000, and the deficit to £93,000. There 
are one or two features in connection with these statements 
which are deserving of notice, because, though adverse in the 
past, they do not promise unfavourably for the future 
ultimate success of the undertaking. In 1902 the annual 
receipts exceeded those of 1898 by £35,000, while for the same 
years the increase in the expenditure was limited to £8000, 
while the deficit fell from £39,000 to £12,000. This satis. 
factory result was obtained although £11,000 were spent during 
the same year in enlarging and deepening the canal and pro- 
longing the stations. 

The continually recurring deficits are attributed to the 
heavy cost of maintenance, the low charge for vessels towed 
through the canal by tugboats, out of all proportion to the 
value of their freights, and to the free passage of ships 
belonging to the Imperial navy. As a set-off against these 
bare financial statements, there are unquestionably both 
political as well as economical advantages accruing to 
Germany from the establishment of the Kiel Canal. In 
comparison with the old route there is a saving of time, 
amounting to a whole day for steamers, and to three days 
for sailers, and the navigation is free from the dangers and 
shipwrecks besetting the narrow and stormy straits which 
characterise the sea-girt isles of Denmark. Should the pro- 
gressive and decreasing discrepancy between receipts and 
expenditure continue as it has now done for some years past, 
it cannot be very long before at least an equality is established 
between them. 








NeW ZEALAND RalLWways.—A satisfactory report is furnished in 
the working of the New Zealand railways for the year ended 
March 3st last. New lines aggregating 56 miles were opencd 
during the year, while the capital increased by £911,013. Ordinary 
passenger and season-ticket passenger traffic has increased, while 
the general increase in almost all y ws of goods and live-stock 
shows the extent to which the country is prospering. A large 
amount of relaying is being done, and is still being charged to 
capital account, but whether the full cost is being debited to 
capital or only the excess over the original value, is not indicated 
in the report. Ten new engines, built in the pcm d —_ have 
been added to stock, increasing the tractive power by 123,696 lb. 
While the gross revenue has increased £99,452, the working 
expenses have increased £91,178, thus showing an increased net 
earnings of £8274 over the previous year, but which is not nearly 
sufficient to cover interest charges on the increased capital. The 
rolling stock stands as follows :—372 engines, 751 carriages, and 
12,992 wagons and brake vans, out of which renewals out of work- 
ing expenses only account for 2 engines (converted), 12 boilers, 
12 carriages, and 57 wagons, 


Tue Raitway Civs.—The first meeting of the Railway Club for 
the winter session was held at the Memorial Hall, Farringdon-strect, 
on Tuesday evening, September 15th. A lantern lecture was tho 
chief item on the programme. This proved to be one of the most 
interesting and instructive the members have yet had the privilege 
of enjoying, the subject being ‘‘ Special Locomotive Types.” Mr. 
J. F. Gairns was the lecturer, and'Mr. J. R. Shelley operated the 
lantern. As Mr, Gairns remarked, many of the engines shown were 
of a novel and unusual design, and rarely seen by the travelling 
public. Inspection engines were first dealt with, photographs of 
the London and North-Western, Brighton, and the very handsome 
London and South-Western combined engine and saloon were 
exhibited, together with two single-driver tank locomotives used 
on the North-Eastern for hauling the inspection saloons of the 
locomotive superintendent and chief engineer of the line respec- 
tively. Crane locomotives were next described, and views of the 
London and North-Western and North London crane engines were 
shown. Works locomotives followed, several diminutive types 
being illustrated, such as ‘‘ Nipper,” employed at Crewe Works, 
and Lancashire and Yorkshire engines of this kind to be found at 
Horwich. A few more views of small shunting engines, also a 
powerful North-Eastern Railway six-coupled side tank with 
cylinders 29in. by 26in., specially constructed for work on the 
mineral lines in the Tyne district, where gradients of 1 in 32 exist, 
and several fine pictures of notable expresses in motion, brought the 
entertainment to a conclusion, 
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RAILWAY MATTERS. 
Tur Governor-General of Algeria has adopted a plan 


for unification of the various systems of Algerian lines, with a 
view to uniform tariffs. 


Tue Uleaborg-Tornea Railway is ready as far as Kemi, 
about 67 miles of the whole length, which is 79 miles. Over the 
river Kemi a bridge of the length of 365 yards will be built. 


Tue -Great Southern Railway of Ireland has under 
consideration a project for the starting of a motor car service for 
goods transport from Foynes to Newtownsandes, vid Glin and 
Tarbert, in County Limerick. 

For the first time in Sicily a night service of trains 
has been organised between Palermo, Messina, and Catania. 
There is also now a service with Messina, allowing that town to be 
visited from Palermo in time for return the same day. 


Tur electric trains which are being used in the speed 
tests of the German society for the study of electric express rail- 
ways to-day reached asoet of 189 kilométres —118 miles—an hour 
on the railway between Marienfeld and Zossen, near Berlin. 


At their new station at Bolton the Lancashire and 
Yorkshire Railway oe ong, have introduced an installation of 
power signalling. It was brought into use on Sunday. The 
system employed is known as the ‘‘ Westinghouse electro-pneu- 
matic.” 

Tue basis for ordinary railway fares in Soy may 
be taken at 1-5d. per milefor first, 1d. forsecond, and 0-6d. forthird- 
class rs, and the tourist and excursion tariffs are on a 
most liberal scale. Luggage is not, however, dealt with in the 
same generous manner as in this country. 


Ata mass meeting of North-Eastern Railway employés, 
held at Shildon on Sunday afternoon, a resolution was unanimously 
passed urging that the scheme of old-age pensions, as drawn up by 
the delegates at the York conference and approved by the general 
manager and directors, should be brought into operation as soon 
as possible. 

A truck built by the French Northern Railway has the 
capacity of 50 metric tons, and is the first ever built in France 
with such dimensions. Fifty similar trucks have been ordered by 
the Carmaux Coal Mines from the Douai Foundries. It is 
hammered steel plate, and is of the type invented by Mr. Fox, 
improved and a by M. P. Arbel, who is proprietor of all 
rights in France and Russia. 


THE Board of Trade have recently confirmed the Bath 
Electric Tramways (Light Railway Extensions) Order, 1903, 
authorising the construction of light railways in the city of Bath, 
in the county of Somerset—being extensions and deviations of the 
existing and authorised undertaking of Bath Electric Tramways, 
Limited—and the abandonment of the construction of certain other 
light railways already authorised in the same city. 

THE question of connecting the Finnish railways with 
those of Russia is, at the present moment, the object of the work 
of a committee, under the presidency of Count Ignatieff. This 
committee pro to build a bridge over the river Neva at St. 
Petersburg and constructa link to connect with the line to Moscow, 
which is in connection with nearly all the railroads in Russia, hence 
in Earope and Asia. This link line, when constructed, will have 
the greatest importance. 


Arter prolonged tests on the Invalides-Versailles 
portion of its system the Western Railway peers oe J of France has 
decided to heat several corridor trains electrically. Each car- 
riage is to be fitted with ten brass foot-warmers, arranged in 
two groups of five each. These are connected in series across the 
550-600-volt supply. Each foot-warmer is 80 cm. long and 14 cm, 
broad. The current consumption per carriage—i.e., for every ten 
foot-warmers—is stated to be 1100 watts. 

the Great 


Commencina yesterday, October Ist, 
Western Cornishman express is to leave Paddington at 10.45 each 
moraing, and, travelling vié Bath, will reach Bristol in exactly two 
hours, This working, despite a dead slow through Bath Station, 
where a carriage will be ‘‘ slipped,” gives a throughout start-to-stop 
speed of over 59 miles an hour. The distance from London to 
Bath, 106 miles 70 chains, will be accomplished in exactly 107 
minutes, or at an inclusive speed of 60 miles an hour. 


Accorp1neé to the latest returns of the working of the 
Belgian railways, the State now owns 2516 miles of line, and there 
are 330 miles worked by private companies, giving 2846 miles total. 
At the close of 1901 the cost of the State lines stood at £79,325,800, 
and the net receipts received from 1834 to that date amounted to 
£68,973,000, or only some £10,000,000 short of the total outlay. 
For the year 1901 the gross receipts were £8,311,000, of which 
£2,740,000 were received from passengers, £4,681,000 from goods 
and minerals, and £550,000 from awn &e. 


THe United States Consul at Leipzig says that the 
carrying capacity of the average German goods wagon is from 10 
to 15 metric tons.. Recently one of the greatest manufacturing 
and industrial establishments in Germany received an order from 
the Prussian State railways for 200 goods wagons, each of 20 metric 
tons capacity. The railway authorities are now discussing whether 
it will be wise to still further incréase the m capacity. While 
they are busy investigating the subject and collecting statistics 
relating thereto, it has been decided to have a few wagons, each of 
30 tons carrying capacity, constructed. 

Tue North-Eastern Railway Company has completed 
a portion of the first section of the local lines which it proposes to 
equip electrically, and had trial runs on Sunday. The line is part 
of that between Newcastle and Tynemouth, the distance being 
three miles. It is on the third-rail system. Two motor cars were 
used, with a trailer between; each motor is of 125 horse-power, 


NOTES AND MEMORANDA. 


In the month of August, 8383 vessels, measuring 
499,125 registered tons net, used the North Sea and Baltic Canal, 
against 3045 ships and 438,012 tons in the same month of last year. 
bio collected amounted to 230,787 marks, against 210,291 
marks, 


Tests of the Brown 10in. segmental wire gun at the 
Sandy Hook proving grounds were resumed September 12th. 
Three rounds were shot off, the last with 136 Ib. of 35 per cent. 
nitro-glycerine smokeless powder, with a pressure of 37,0001b. to 
the square inch. With a projectile weighing some 575 lb., a 
velocity of 25,000ft. a second was attained. 


Nicke steel resists torsion or twisting stress better 
than the same class of carbon steels. Riley’s experiments indicate 
that it is not necessary to use steels high in nickel to obtain the 
best effect in torsional resistance. Several French steel works have 
taken advantage of this property of nickel steel by applying it to 
the manufacture of special] wire and springs. 


Some time since the Norwegian Government despatched 
an expedition to Spitzbergen in order to inquire into the value of 
the coal mines on thatisland. The expedition has now returned, 
bringing samples of the coal with it, and the members are of opinion 
that the mines would repay exploitation. It is proposed thata 
commencement should be made next summer. 


GrapHITE is stated to be an excellent 
manila rope. One rope manufacturer treats the inner yarns of 
each strand, as well as the core, in a bath of lubricant, the 
ingredients of which are graphite and oil, This lubricant thoroughly 
permeates all the fibre, thus overcoming internal wear, while 
sufficient comes to the surface and the lubricant does not injure the 
rope. 

A USEFUL screw and wire gauge table has been com- 

iled by Colonel A. H. Bagnold, R.E., and is being published 
y our contemporary the Model Engineer. It gives first a 
column of decimal parts of an inch, and last a millimetre column, 
with between them, at the right places, the corresponding 
numbers by the different gauges. A list of Nettlefold’s wood 
screw gauges is also given. 


Tue total power generated and used by the St. Louis 
Exhibition will be in the neighbourhood of 50,000 horse-power. 
Over 80 pe cent. of the electric energy will be in 6600 volt, three- 
phase, 25-cycle current. The Jargest unit will be an 8000 horse- 
power steam turbine, and the next largest a 5000 horse-power 
compound horizontal and vertical reciprocating steam engine. 
The largest steam engine in the Paris Exposition of 1900 was rated 
at 4000 horse-power. 


Tue Italia Militare e Marina states that the new 
Italian battleship Roma was launched at Spezzia on September 20th. 
Her length is 474}ft.; beam 73}ft.; draught, nearly 18ft.; displace- 
ment, 12,600 tons ; engines, 19,000 horse-power ; speed, 22 knots, 
She will carry two 12in. guns in two turrets, with 7-86in. pro- 
tection ; twelve 7-9in. guns in six turrets ; twelve 3in. and twelve 
1-85in. guns; and four torpedo tubes, two submerged. The 
maximum thickness of her armour belt will be 9-8in. Her less vital 
parts will have a protection of nearly 2in. in thickness. 


A parliamentary paper was issued this week by the 
Home-office giving statistics of proceedings in England and Wales, 
during the year 1902, under the Workmen’s Compensation Acts, 
1897 and 1900, and the Employers’ Liability Act, 1880. The 
number of cases under the Workmen’s Compensation Acts dealt 
with by county-court judges and county-court arbitrators was 1269, 
as compared with 1370 in the previous year. The growth in the 
number of cases observable during the two preceding years has, it 
is remarked, received a check, the totals for the four years 1899 to 
1902 being 999, 1145, 1370, and 1269 respectively. 


THREE new cruisers for which the Admiralty invited 
tenders have been placed as follows:—One with the Fairfield 
Company, Glasgow ; one with Armstrong, Whitworth and Co., 
Newcastle ; and one with Vickers, Sons and Maxim, Barrow. 
The cruisers will combine in their construction the armoured pro- 
tection of second-class cruisers, the armament of a battleship, and 
the speed of a first-class cruiser, They will be the most formidable 
yet constructed. Their length will be 480ft., with a displacement 
of 13,020 tons, while their engines will show 24,000 indicated 
horse-power, giving a speed of 224 knots per hour. 


An attempt was made to launch the United States 
15,000-ton armoured cruiser Maryland at the yards of the Newport 
News Shipbuilding Company, Newport News, Va., on Saturday, 
September 13th, but she stuck on the ways. More than 10, 
people witnessed the attempt. The Maryland is 502ft. on load 
water-line; extreme breadth, 69ft. 64in.; trial displacement, 
13,860 tons ; mean draught at trial displacement, 24ft. lin. Her 
armament will consist of four Sin. guns mounted in pairs in two 
electrically controlled elliptically balanced turrets, one forward 
and one aft on the main deck ; four 6in. guns; on the deck a 
main broadside battery of ten 6in. guns, five on each side. On the 
main deck forward and aft will also be located the eighteen 3in. 
guns of the secondary battery. 


An Italian has invented a saturation hygrometer which 
may be used for determining the tension of aqueous vapour 
in the air in small spaces, such as instrument cases ; a portion of 
the air to be examined is withdrawn and saturated with aqueous 
vapour, and the increase of pressure thus caused is noted ; know- 
ing the saturation vapour pressure, it is possible to deduce the 
aqueous vapour pressure of the experimental air. The apparatus 
consists of a bronze receiver fitted with a thermometer ; into the 
receiver passes a glass tube drawn out at the lower end, and con- 
nected at the upper end with a syringe which serves to force in 
drops of water. The receiver may be put in communication with 
the exterior air, and carries at the side a graduated tube of 3-2mm. 
diameter, containing a column of petroleum 2-5 cm. long. 


reservative for 





the energy being taken from the third rail. The cars obtained a 
maximum speed of 45 miles an hour, and fulfilled the contract by 
obtaining an acceleration s of 30 miles after running 30 seconds 
from the start. The multiple unit system is used. 


AccorDING to a parliamentary paper issued last week, 
the amount paid by the railway companies as compensation under 
the Workmen’s Compensation Act was, in 1899:—England and 
Wales: £97,480 ; 1900, £126,808 ; 1901, £133,249 ; 1902, £125,498 
Scotland : 1899, £17,972; 1900, £16,502; 1901, £17,008; 1902, 
£13,595, Ireland: 1899, £3397 ; 1900, £2717 ; 1901, £3671 ; 1902, 
£5062. Totals: 1899, £118,849; 1900, £146,027 ; 1901, £153,928 ; 
1902, £144,155. Taking the Board of Trade returns as to the 
numbers employed, and the average weekly earnings, the amount 
paid as compensation in 1902 works out at under 10s. per £100 of 
wages paid, 

THe disadvantageous physical configuration of the 
French West African possessions has proved a formidable obstacle 
to railway penetration schemes. This colony being singularly 
destitute of _— rivers, the vast inland territories to be 
opened up by the French Sudan Railway are so far removed from 
the influences of the sea that the work of construction has 
— nearly a quarter of a ceatury, and has cost upwards of 
£3,360,000. The progress of this undertaking has been impeded 
by the difficulties in transporting railway plant, which has to come 
across a bar of silting sand at the ——7 of the Senegal River. 
The work is now progressing actively. In 1902 the constructive 
works extended to the 258th mile; in 1903 they will cover a 
distance of 311 miles and reach the terminus at Koulikoro in 1904, 
Hopes are confidently entertained that the entire line—350 miles— 
will be open to traffic in 1905, 





Ir takes nearly 130,000 of some of the screws made in 
an American watch factory to weigh a pound. The pivot of the 
balance wheel is only 3}; of an inch in diameter, and the gauge 
with which pivots are classified measures to the ;y545, part of an 
inch, Each jewel hole in which a pivot fits is about z;4;5 of an inch 
larger than the pivot to permit sufficient play. The tinest screw 
for a small-sized watch has 260 threads to the inch, and weighs 
zsdes0 Of a pound, Jewel slabs of sapphire, ruby or garnet are 
first sawed into slabs 7; of an inch thick, and are shellaced to 
plates so that they may be surfaced, Then the individual jewels are 
sawn or broken off, drilled through the centre, and a depression 
made in the convex side for an oilcup, A pallet jewel weighs 
isdsos of a pound ; a roller jewel a little more than gz7/555+ 


Tue statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register, shows that, 
during 1902, the gross reduction in the effective mercantile marine 
of the world amounted to 872 vessels of 700,690 tons, excluding 
all vessels of less than 100 tons, Of this total, 301 vessels of 
408,363 tons were steamers, and 571 of 292,327 tons were sailing 
vessels. As regards steamers, the present return exceeds the 
average of the previous eleven years by 21 vessels and 46,396 tons ; 
as regards sailing vessels it is below the average by 204 vessels and 
67,716 tons. The figures relating to steam and sailing tonnage 
owned in the United Kingdom are below the average 40,863 
and 30,908 tons respectively. Apart from vessels broken up, 
condemned, &c., the United Kingdom steam tonnage lost during 
1902 is below the average of the preceding eleven years by about 
48,000 tons, while the tonnage owned has increased during that 
period by nearly 47 million tons, or 56 per cent, 





—— 


MISCELLANEA, 


Tue opening moating of the session of the Birmingham 
Association of Mechanical Engineers will be held at the Grand 
Hotel, Colmore-row, on Saturday evening, October 3rd, 
chair will be taken at seven o’clock. 


AccorDING to the approximate traffic return the Man. 
chester Ship Canal receipts in August amounted to £83,050, as 
compared with £30,463 in August last year. « For the eight months 
the receipts have totalled £251,004, which is £27,847 more than in 
the corresponding period of last year, 


At a meeting of the Manchester City Council, held on 
los 28th last a Special Committee was appointed to con. 
sider the subject of the establishment by the Dorpeeation ofa 
labour bureau, with instructions to make inquiries, tabulate the 
results, and report to a future meeting of the Council, 


A pEspATCcH dated September 16th has been received 
at the Foreign-office, from H.M. Consul-General at Antwerp, 
reporting that an important direct service of steamers between 
Antwerp and Canada will be inaugurated on November Ist, 1903, 
This line is owned by the Canadian Pacific Railway Company. 


Tue chief minerai industry of Trinidad is the mining of 
asphalt, which occurs in large deposits in the north-west parts of 
the island. In 1878 the quantity exported was 7848 tons; since 
that date the demand for asphalt as a paving material has rapidly 
increased, with the result that the output from the island in 1900 
amounted to 158,752 tons, 


Amone the plans for the improvement of Lima is a 
project for the acquisition of refuse destructors. The municipality 
is now anxious to secure these furnaces, but for want of funds the 
- is bei! pereenes. Callao, Arequipa, Cuzco, Piura, 

Tujillo, in fact almost all Peruvian towns, are worse off than Lima 
as regards sanitary arrangements of every kind, 


Te noteworthy improvement in several branches of 
German commerce and industry which it was possible to record in 
the latter half of 1902 has been maintained more generally and in 
a higher degree during the first six months of 1903, says a Consular 
report, In fact, the economic situation of Germany may be said 
to be better than at any time during the last two years. 


Tue Waterworks Committee of the Manchester Cor. 
poration have adopted a report in which ba f point out that as 
soon as the second line of ~t has been laid to Thirlmere they 
will pee with the third. It is also necessary that further storage 
should be provided in connection with the supply from Thirlmere, 
as the existing reservoirs at Prestwich are quite insufficient to 
cover all contingencies, 


AGRICULTURE in Senegal has og. bom neglected, but 
the organisation and enco' ement of this important enterprise is 
now receiving the attention of the Government. The advancement 
of — is sure, sooner or later, to find expression in increased 
purchases of agricultural implements. Business in this branch of 
industry would seem to admit of development, as the natives 
readily appreciate the benefits derived from their use. 


One of the largest contracts for nickel steel since the 
days when that material first formed the armour plate of war- 
ships will be awarded shortly, when the contracts are let for the 
new Blackwell’s Island bridge across the East River at New York 
City. According tothe engineer’s estimates, there will be 42,965 
American tons of steel in the bridge, of which 4500 tons will be 
34 per cent. nickel steel, which will be used exclusively for 
eyebars and pins. 


Ir is reported that the Commonwealth Government 
are about to establish a State arsenal for Australia. Major- 
General Hutton, Commander-in-Chief, has furnished the Australian 
Minister for Defence with a report on the subject, in which he says 
that a suitable site has been found near Sydney, where access by 
sea would be easy, and where coal and iron would be readily 
available. An arsenal erected at this place would meet the 
demands of the Australian squadron. 


CALIFORNIAN redwood has been found exceedingly use- 
ful in the construction of the big pipes used for the conveyance cf 
water to many of the electric power houses in the northern part of 
the State. ese pipes are built up and banded. They cost less 
than metal gm and are more durable. It will outlive all other 
woods when kept constantly moist. Moreover, it burns much 
more slowly than any other kind of timber used for building 
purposes, as it contains no inflammable oil or resin. 


Some idea of the extent of the educational work carried 
on in the Regent-street Polytechnic may be gathered from the fact 
that last session 14,400 students attended classes. A special 
feature of the work in this school is the comprehensive courses of 
instruction at nominal fees, arranged to meet the requirements of 
various trades, For example, fora sum of 12s, 6d. a mechanical 
science course ticket, admitting to classes in ten subjects apper- 
peony Shor engineering, may be taken for every evening weekly 
from September to May. 


TE Dover Harbour Board’s proposals for the accom. 
modation of the Transatlantic traffic have been published. Pre- 
vious to the building of the Marine Station, the Board have 
arranged to connect the Prince of Wales Pier with the railway 

stem by a line carried across the docks and over a bridge to the 
Hoshone Station. Contracts have been invited, returnable in a 
fortnight, and the line can be built in time to meet the require- 
ments of the Hamburg-American service next July. At the same 
tima railways are to be constructed round the docks, parliamentary 
sanction having been granted last session. 


One of the latest industries to be established in the 
West is that of window glass making. According to the British 
Consul at San Francisco a factory has been opened at Stockton, in 
California, which turns out about 45 tons of glassa week. Stockton 
was apparently selected as the site of the factory on account of 
its natural position within easy communication by water with 
San Francisco, plenty of fuel, and a specially good ony of 
sand found close at hand, The Stockton factory will probably in 
the immediate future copoly te whole of the glass used on the 
Pacific slope. To-day it is hardly able to meet all the calls made 
upon it, 

Recent inquiries received by American machine tool 
builders indicate that the limits of the demands made by users of 
steels for high-power machines have not yet been reached. One 
concern asks for a lathe warranted to take a chip lin. Goon, with a 
feed of }in., at as of 130ft. to 150ft. per minute. achine 
tool men, appreciating the difficulty that would arise in designing 
a drive that would meet these requirements, and also in providing 
a method of supporting the work under the tremendous strains 
that would be set up, look askance at the proposition, and, accord- 
ing to the Zron Age, each prefers to have some one else make the 
experiment, 


NEGOTIATIONS are going on at present between the 
Manchester Ship Canal Company and the Warrington Corporation 
with regard’to the river Mersey. The company pro’ that the 
river from near Walton Arches to the reach beyond Monk’s Forge 
shall be impounded, and made practically into a dock by the 
creation of a river diversion, with lock and sluices. The level of 
the water in the river around Warrington is to be maintained at 
1lft. 6in, above Ordnance Datum. For these advantages the 
Corporation was asked to pledge its credit for the whole cost of 
the works, the interest and sinking fund to be re by the 
Canal Company in yearly instalments until the loan is liquidated, 
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PUBLISHER'S NOTICES. 


>." During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*.* With this week’s number is issued, as a Supplement, a Two-page 
Drawing of a 20-Ton Travelling Steam Jib Crane.  Kvery 
copy as issued by the Publisher includes a copy of this Supplement, 
and subscribers ave requested to notify the fact should they not 
receive it, 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 

ts that letters of taquiny obtivenel to tha suntie, snd inti 

insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

Sess Ses WY Sa Gf eRe SN, a comply with these 
tructions. 


4a” All letters intended for 
questions, should be accompanied by 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4a =We cannot undertake to return d or manuscripts ; we must, 
therefore, request correspondents to keep 


REPLIES. 


B. P. Co, (Walbrook).—The publishers of Mr. Collet’s book are E. and F. 

N. Spon, 

E. R. E.—You are pretty sure to get what you want by advertising in a 
service paper. 

W. A. H.—There is no particular age limit, but you cannot be bound 
after the age of twenty-one years. Between the sixteenth and 
eighteenth year is the best time to enter. The premium may be any- 
thing from nothing to £500 or more. The less it is the better both 
for the youth and his parents. 

J. R.—(1) You will find the loss of heat by radiation from hot surfaces 
treated of in D. K. Clark’s ‘‘Rules, Tables, and Memoranda,” and 
Box’s ‘‘Treatise on Heat.” You can see both works in your Free 
Library. (2) You can take out as many provisional protections as you 
like for substantial improvements on the original invention. 

A. J. A. (Finsbury).—An additional pair of wheels under the middle of 
the coach would, with their —_ and traversing axle-boxes, weigh 
much more than the truss rods now employed, and the lormance of 
such wheels over points and crossings is very far from being satisfac- 
tory or even safe. The double bogie railway coach is the result of 
trial and error. It is in the fullest sense of the word a survival of the 
fittest. 


INQUIRIES. 


HYDRAULIC VALVES. 

Sir,—I shall be glad to receive some illustrated price lists published 

by makers of hydraulic valves, There are many firms of the kind, but 

1 cannot find any particulars of what they make. 
Leith, September 18th. 
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WARSHIPS OF MODERATE DIMENSIONS. 


THe old cry for “moderate dimensions’’ has 
recently been raised again both in service publica- 
tions in this country and in the French Press, 
Here no doubt it is the aftermath of Admiral Sir 


;| John Hopkins’ appreciation of the Italian Vittorio 


Emanuele III. type; in France the extraordinary 
success of the Russian battleship Tsarevitch seems 
to have led to the question coming again to the front. 
Both types are of about 12,000 tons displacement, 
and are remarkable, for one thing because they have 
the armour and armament of the “ mastodons,” as 
the French delight to call 15,000-ton battleships. 
We very much question, however, whether this fact 
has much to do with the subject being raised at this 
time. Moderately sized ships carrying the guns 
and armour of heavier types are common enough. 
The Libertad, Alabama, Maine, Braunschweig, 
Wittelsbach, and Kniaz Potemkin Tavritchesky 
are all cases in point that have not been cited. 
Indeed, it is more or less accepted that the prime 
advantage of the heavier class lies chiefly, if not 
entirely, in superior steadiness, strength, and so 
forth. Where the two moderate-sized ships of 
which we hear so much have come to the front has 
rather been on the question of speed. 

In the matter of speed the Vittorio Emanuele is 
designed for 22 knots, which is a very good cruiser 
speed ; indeed, it means that she could sweep some 
80 per cent. of existing cruisers off the sea without 
much trouble to herself, unless the cruisers hunted 
in formidable squadrons. However, the ship is not 
yet afloat, and it is generally understood that the 
question of introducing a similar type into our Navy 
rests till we see how the Vittorio Emanuele does on 
her trials and in service. She depends for her 
speed on novel lines, and these are not regarded 
with universal favour here. It is certain that we 
should not embark upon a squadron of Vittorio 
Emanueles without considerable experiment, and 
this we can, perhaps, glean just as well from the 
Italian trials as by building an experimental vessel 
ourselves. Long as the Italian ship may take to 
complete, it would probably take us still longer to 
design and build a similar craft. Such, at least, 
appears to be the official attitude, and perhaps it is 
hardly one with which much fault may be found. 
The Vittorio Emanuele, being an Italian ship, is 
naturally designed to operate in the relatively smooth 
waters of the Mediterranean, and the odds are 
against her exhibiting qualities that will warrant her 
bodily transportation to the ruder seas in which 
British battleships will have to act. It isimportant 
that this point should be kept well in mind. 

The case of the Tsarevitch is entirely different, 
and the ship has been brought forward, we fancy, on 
account of a misapprehension. We have heard a 
great deal about her being a ‘‘20-knot battleship ” 
—the French Press has been full to repletion of it. 
Undoubtedly a battleship that can be relied upon to 
exceed 19 knots quite easily is a very formidable 
craft ; but having watched this vessel very closely 





we cannot admit that the position accorded to her 
is altogether correct in so far as “type” is con- 
cerned. She was designed for the very ordinary 
speed of 18 knots. Her boilers supplied so 
much steam that the nominal horse-power was 
greatly exceeded, and she ran for some hours at 
well over 19 knots, now and again touching 20. 
This, we cannot but admit, was extremely creditable 
to the boilers—Bellevilles made at the St. Denis 
Works—but in the eulogies on the Tsarevitch this 
point is altogether overlooked. We are treated to 
columns of appreciation of French design, of “ the 
finest battleship in the world, the product of French 
genius,” and what not, and all because the boilers 
more than answered to all demands made upon 
them. Were all this credit taken for the boilers 
and machinery generally, the position would be 
intelligible, but the credit is taken for the ship en 
bloc. Now, that she is a very fine ship we have 
always contended, but the statement that there is 
any specially novel virtue in her lines and general 
design is absurd. To all intents and purposes her 
hull is a replica of the hull of the old French battle- 
ship Jaureguiberry slightly enlarged to meet the 
increased displacement. The lines are relatively 
identical, and so, too, the disposition of weights. 
The Jaureguiberry was designed for 17-8 knots, and 
on a short full-power trial touched 18:1 over a mile 
run, with the now extinct Lagrafel D’Allest type 
of boiler. 

Clearly, therefore, though we may pardon the 
French enthusiasm for the Tsarevitch, those over 
here who are advocating replicas of the Russian 
vessel as the recipe for a battleship-cruiser are 
moving a deal too fast. The Tsarevitch in the 
matter of armour is superior to our Duncan, partly 
because she carries more—30 per cent. being ex- 

nded in armour—but partly, too, because the 

ench system as now applied gives better protec- 
tion per ton than the older style to which we still 
adhere. Our barbettes, for instance, weigh almost 
double what those of the Tsarevitch do. This, 
however, has nothing to do with the Tsarevitch 
type alone, and altogether there is no reason to 
sup that a Tsarevitch doing her designed 
18 knots would be better value to us than our 19- 
knot Duncans or 18-knot Queens. The Queen, for 
instance, is some 2000 tons heavier than the 
Russian vessel with the same armament. That 
her armament is not proportionately greater 
is a matter of regret, of course. Still, it has 
so long been our policy to use 15,000 tons for what 
other nations do on 12,000 or thereabouts, that it is 
rather late in the day to carp. Our policy is based 
on the fact that British warships may have to 
operate in any seas and any weathers, and they 
have to be built accordingly. On paper these 
advantages—if they exist—do not show, and their 
existence cannot be proved exactly without a big 
war. We have to take them on faith. This all are 
not disposed to do, but they will not dispute that a 
Tsarevitch on British lines would be decidedly 
inferior to the Russian ship as turned out by the 
French in either armour, armament, or horse- 
power, simply because British policy is what it is. 
The attacks made on Sir William White in connec- 
tion with this ship are therefore manifestly unfair. 
More, they are ridiculous, since attention would 
never have been focussed on the ship but for the 
success of her boilers. What the captious critics 
are really doing is to blame Sir William White 
because twenty Bellevilles in a Russian battleship 
gave more steam than the designer thought they 
would. Thus plainly put, the absurdity of the 
attack on the late Chief Constructor is evident, 


THE GERMAN COAL SYNDICATE. 


THE uncertainty which has surrounded the future 
of the Rhenish-Westphalian coal syndicate during 
the past few months has now been practically 
removed by the decision arrived at to renew this 
combination on an extended basis, which renders 
its operations of even greater international im- 
portance and interest than has hitherto been the 
case. Its international aspect, on the one hand, 
takes the form of competition with British and other 
coal at Hamburg, and various ports in the North 
Sea; and it is reasonable to conclude that this 
rivalry will become accentuated in the future as a 
result of the accession of strength gained by the 
combination, whilst at the same time it is possible 
that attempts will be made by the syndicate to 
invade the ports in the Baltic, where the coal 
furnished by the Upper Silesian coal convention 
can only compete with British coal with difficulty, 
which increases during the dry season, when trans- 
port along the inland waterways is not an easy 
matter owing to shallow water. On the other 
hand, the Westphalian coal syndicate is of inter- 
national concern, inasmuch as it constitutes the 
foundation of the German iron and steel syndicates, 





830 


THE ENGINEER 


Oct. 2, 19038 





—_—... 





and with the renewed life of the former, the posi- 
tion of the latter becomes more secure, in con- 
sequence of the stability imparted to them by the 
prolongation of the raw material syndicate in ques- 
tion, and they are thus assisted in proceeding with 
the new scheme for attempting to regulate, in 
addition to the present control of the inland 
market, the export trade in regard to all classes of 
steel in the future. When these facts are amplified 
by the explanation that the Westphalian syndicate, 
which fifteen years ago only controlled a production 
of 33,000,000 tons per annum, is now able to turn 
out 62,000,000 tons, as compared with only 
19,000,000 tons in the case of the Upper Silesian 
coal convention, which is the only other coal 
syndicate in Germany, it will be manifest that the 
combination plays an exceedingly important part in 
the industrial life of that country ; more especially 
in the particular iron and steel districts from which 
British firms experience keen competition in 
England, and in the neutral markets of the world. 

It has already been stated that the Westphalian 
coal syndicate has been renewed on a more compre- 
hensive basis. In the first place, the combination, 
in addition to selling the coal of the associated pits 
for contracts of not less than 5000 tons per annum 
for inland consumption, has been given such 
extended powers as will allow of the acquisition of 
coalfields and shares in coal concerns, and also 
permit of participation in other enterprises relating 
to the storage and sale of fuel. The expenditure 
in connection with these transactions, as is usual 
with the ordinary expenses of the syndicate, will be 
defrayed by a levy upon the members; but the 
total sum cannot exceed 3 per cent. of the annual 
accounts without the consent of nine-tenths of the 
votes represented at a general meeting of the 
colliery owners concerned. The object of authoris- 
ing the syndicate to purchase or obtain a financial 
interest in new enterprises is, of course, to prevent 
the creation of fresh competition, whilst existing 
members are debarred from disposing of pits to 
outsiders, and thus the possibility of a syndicated 
pit being sold and used as a weapon against the 
combination is entirely out of the question. In the 
second place, the Westphalian coal syndicate has 
absorbed the coke syndicate with a production of 
about 7,500,000 tons per annum, and also the 
briquette combination, which manufactures approxi- 
mately 1,750,000 tons a year. The amalgamation of 
the two latter with the former is, however, not of con- 
siderable significance, because most, if not all, the 
members of the coke and briquette combinations 
have also simultaneously been partners in the coal 
syndicate for a long time past; and their interests 
will in the future be watched over by committees 
of the coal syndicate in substitution for the two 
syndicates hitherto existing respectively on an 
independent basis. 

It will be seen that the coal syndicate as amal- 
gamated has the control of a possible production of 
over 71,000,000 tons of coal, coke, and briquettes ; 
but this is far from fulfilling the ambitions of the 
promoters, who seek to consolidate the whole of the 
coal industry in that part of Germany, and thus 
render the present monopoly more powerful than at 
any previous period. The most important out- 
standing pits are those owned by various ironworks, 
as, for instance, the Deutscher Kaiser, the Gutehoff- 
nungshiitte, the Krupp Company, the Bochum 
Verein, the Rhenish Steel Works, the Dortmund 
Union, the Hoesch Steel Works, and several others, 
which represent a total annual production of 
11,000,000 tons of coal. It is not intended to 
syndicate that portion of the coal output of these 
ironworks that is required for their own individual 
consumption, thus removing one of the obstacles 
and severe heart-burnings of the past, and it is 
therefore probable that the so-called ironworks pits 
will be eventually included in the enlarged coal 
syndicate, more especially as it is understood that 
most of the companies are prepared to join if the 
remainder can be induced to do so. On the 
assumption that all these become members, the 
syndicate would then be able to regulate the dis- 
posal of over 80,000,000 tons of fuel per annum ; and 
we can readily understand that the inland market 
would be handled in such a manner as to allow, as 
in the case of the iron and steel syndicates, of the 
export trade being extended to the disadvantage of 
British exports to the ports in the North Sea and 
the Baltic. In fact, the stronger the position of the 
syndicate becomes inland, the more severe will be 
the competition in external markets ; and those who 
will suffer from the increased strength of the syndi- 
cate will be the inland consumers and exporters 
from Great Britain. 


LOCOMOTIVE PERFORMANCE. 


_ Our readers will, we believe, think with us that 
the locomotive performance recorded in another 





page by our Italian correspondent is very remarkable, 
and as they follow out the details of the work done, 
they will find much that deserves careful considera- 
tion. It is not every day that a passenger engine 
hauls a load of over 400 tons at 62 miles an hour; 
or in the ordinary discharge of its duties a train 
weighing, with the engine and tender, about 
540 tons. Another engine on a hilly and crooked 
road has hauied a gross load of 600 tons, and with 
a light load has attained a speed of 79 miles an 
hour. We cannot call to mind any other perform- 
ance quite equal to this, and we fancy that a good 
many engineers will ask with us, how it is done ? 

Those who have carefully followed Mr. Rous 
Marten’s records of locomotive performances at 
home and abroad in our pages can scarcely have 
failed to notice the curious absence of reasonable 
cause and effect. The relations obtaining between 
the dimensions of a locomotive and the work it does 
are to the last degree vague and uncertain. We 
find abroad engines of a given size and weight doing 
work that apparently cannot be done in this country, 
but we also find that proportions of boiler and 
cylinder and grate that suffice on one line to carry 
on the traffic will not at all satisfy the conditions on 
another line. Yet, so far as can be seen, these very 
conditions are practically identical in both cases, the 
speeds, loads, and inclines being the same. Re- 
viewing the practice in Great Britain and Ireland, 
France, Italy, and the United States, we are 
left entirely at sea as to what are the 
best proportions and the best arrangements of an 
engine. We begin to understand why so many 
types exist; and we have more respect than ever 
for the late Mr. Beyer’s dictum that “ anytings vil 
do vor a locomodiv.’” The truth is that a locomo- 
tive, and a passenger train, and a railway together, 
constitute a very complex machine, each part of the 
three acting and reacting on the other two in ways 
not fully understood, or, indeed, not known at all. 
Indeed, the working of the locomotive depends on a 
most delicate adjustment of conditions to secure the 
required end. Thus, for example, success or failure 
—keeping time being the end in view—may be deter- 
mined by a small fraction of an inch more or less 
in the length of a slide valve. The maintenance of 
steam, or the failure to keep it, is settled by a 
fraction of an inch more or less in the diameter of a 
blast pipe, or the position on the grate of a few 
shovelfuls of coal under the brick arch, or under the 
fire door. When, however, every possible allowance 
has been made for such facts as these, we are still 
driven to believe that in other countries, for unex- 
plained reasons, train resistance as a whole must be 
less than it is in this country; or in some way just that 
combination of ruling conditions precisely the best is 
hit upon more often abroad than itisat home. Itis 
possible, indeed, that some of our comparative lack of 
success is due to workmanship which is too good. 
During the Trent brake trials, when the finest engines 
thatthe different companies possessed were present, it 
was noticed that some of the best running was made 
by a North-Eastern locomotive—small, old, and 
worn. Much has been done, with very moderate 
success, to ascertain the resistance of a train; 
but next to nothing is accepted as proved con- 
cerning the resistance of a locomotive engine at 
speed. 

Leaving, however, general] questions of this kind, 
about which there are as many opinions as men 
holding them, we may turn, perhaps with a little 
profit, to a matter of detail. The work done 
obviously depends largely for its amount on the 
volume of steam the boiler can make. That is 
supposed to depend, in its turn, on the heating 
surface. After fifty years of railway work it ought 
to be possible to trace a direct connection between 
heating surface and the weight of a train hauled on 
any particular line. If, however, any such relation 
exists at all, it is of the loosest nature. Thus 
1500 square feet of surface is supposed to be enough 
to haul trains of about 300 tons at express speeds. 
But no one dreams of hauling 100 tons with 
500 square feet of surface. During the first 
race to the North, the Marmion or the Waver- 
ley, with about 1070 square feet, was held to 
be fuily loaded with 80 tons. We find on one line 
1200 feet hauling heavy passenger trains with 
a most gratifying certainty of timekeeping. A 
number of new engines are required to do the 
same work. The heating surface is cut down to 
1000 square feet, and yet nothing suffers. Again 
we have the curious fact that of two engines, 
one working with 150 1b. steam and the other with 
175 lb., the last will keep time best. It will not 
burn less coal—probably, indeed, it will burn more 
—but it will keep better time, and that with heavier 
loads. We cannot, indeed, resist the conclusion 
that much of the splendid work done on the French 
lines is, in the main, due to the very heavy pres- 
sures carried. Furthermore, it is constantly for- 
gotten that the words “ heating surface’ are very 





indefinite. One boiler has 1000ft. of surface, another 
has 1200ft. The difference is that the tubes arg 
longer in the latter than the former. Couche’s 
experiments show that about one half of the whole 
quantity of steam made is produced from the fire-hox 
and the first 2in. or 3in. of the tubes, representin 
one-tenth of the whole surface—that is to ou 
50 per cent. of the evaporation is effected by 10 per 
cent. of the heating surface. In this portion of 
Couche’s boiler the evaporation reached to yer 
nearly 35 1b. of water per foot of surface per hour 
while at the chimney end it fell to a little under 
2lb. The tubes were 12ft. 4in. long, and a triffg 
under 2in. in diameter. The boiler tried wag 
divided up into four sections, each 3ft. long. There 
were 125 tubes. The surface in each section was 
79 square feet. If the last section had been gyp. 
pressed, and the tubes reduced to a length of Sf, 
4in., the loss of steam would have been 350 lb. per 
hour out of a total of 61361b., or, say, 6 per 
cent. loss of evaporation caused by the suppression 
of 33 per cent. of the tube surface. When we hear 
that heating surface is augmented in any particular 
type of engine, it is well to ask at which end of the 
boiler the augmentation has taken place. No doubt 
there are large numbers of locomotives now running 
which would keep time just as well as they do 
if 3ft. of the leading end of the boiler barrel was 
cut off. There would be a small diminution ip 
economy, no doubt, but that is all. Ifthe leading 
end of a locomotive boiler is to be made useful, then 
the first couple of feet should be partitioned off 
from the rest of the boiler by a light diaphragm, not 
necessarily water-tight, and into this section the 
feed-water should be delivered. The best use would 
be thus made of the comparatively cool products of 
combustion by employing them to raise the 
temperature of comparatively cold water. 


We referred not long ago to a method of con- 
struction which consists in putting the cylinders in 
advance of the smoke-box. This was done years 
ago in some Belgian locomotives, and it is the 
system adopted for the new Italian engines. In 
order to get space for a big grate the whole 
boiler has been moved back on the frames. It 
is merely a detail that the engine runs footplate 
first. The fire-box end being carried on a bogie with 
comparatively small wheels, the designer had a 
free hand in determining on the proportions of the 
fire-box. No doubt the engine is bizarre in appear- 
ance, but that does not in any way militate againsi 
its efficiency. Itis, beyond question, an enormously 
powerful machine. It is one solution of the difh- 
culty which is exercising the minds of locomotive 
designers all over the world, and as such it ought to 
be carefully considered by railway men. 


THE EXPLOSION IN ICKNEILD-SQUARE, 


On May 19th an explosion occurred at the works of 
Messrs. Belliss and Morcom, engineers, Ickneild-square, 
Birmingham. Two men were killed, two others were 
badly scalded. The story of the explosion has been 
fully set forth in the report just issued by the Board of 
Trade. It is peculiarly interesting, because no possible 
precautions that could ensure safety had been omitted by 
Messrs. Belliss and Morcom. In this respect the catas- 
trophe was quite unlike the general run of boiler 
explosions, which are, in the main, due to neglect of 
some kind by some one. The boiler in question was one 
of four Babcock and Wilcox boilers. A tube burst. The 
inquiry carried out by the Board of Trade was intended 
to tind out the cause. We learn from the report that 
there had been a succession of failures, tube after tube 
bulging and being renewed. The water was said to be 
greasy. It was replaced by water from another source 
specially purified. The change does not seem to have 
done much good. Messrs. Howard Smith and I. H. 
Hallet, the Board of Trade Commissioners, say:—‘ We 
find that the explosion was due to overheating, which 
caused the metal of which the tube was composed in the 
neighbourhood of the fracture to waste, and finally to 
stretch until it ruptured under the ordinary working 
pressure, and we find that this overheating was due toa 
deposit near the point of rupture, which was formed 
from scale which had been left in the boiler and which 
had been carried by the action of the water into the tube, 
where, when the circulation was retarded, it adhered to 
the metal.” Mr. Seaton, who examined the fractured 
tube, says that he found a black deposit adhering to the 
metal, which consisted of magnetic oxide of iron, 
the result of the action of “superheated steam 
coming into contact with hot iron.” He does not 
attempt to reconcile this statement with the argu- 
ment of the advocates of superheating, who say that 
their pipes do not wear out. We are disposed to think 
that Mr. Seaton has made a mistake, not as to the 
presence of the oxide, but as to its cause. The whole 
report is very suggestive, and the account of the elabo- 
rate precautions taken by the owners of the boilers is 
instructive, and may be commended for imitation to other 
users of water-tube boilers. There are two or three 
amusing misprints in the report. It appears that the 
boiler usually evaporated about 2500 square feet of water 
per hour, and Mr. Seaton reports the discovery of a bulge 
lin. in circumference. 
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THE MOTOR CAR TRIALS. 


try the exception of some additional hill-climbing 
ote took vlaee at Westerham on Monday, and 
which were necessitated by the difficulties encountered 
in the former trials up this hill, to which we alluded last 
week, the end of the 1000 miles trial was reached on Satus- 
day last. The run was to Brighton and back, a distance of 
91) miles, the route taken being vid Purley, Merstham, 
Redhil], Horley, Crawley, Handcross, and Cuckfield, on 
the outward journey, and, with the exception of a diver- 
sion to enable the cars to take Handcross Hill, the return 
was made over the same roads. Seventy-five cars started 
on Saturday, fifty-four made “ non-stops,” ten stops of 
less than five minutes, while nine lost more than five 
minutes, and one car retired. The “non-stop ” runs were 
made by the 5 horse-power Baby Peugeot, the Stanley 
steam car, the 6} horse-power Cadillac, 6 borse-power 
Elswick, 6 horse-power De Dion, 5 horse-power Oldsmo- 
bile. 6 horse-power Swift, 9 horse-power Argyll, 9 horse- 
power Eagle, 9 horse power Mohawk Manon, 8 horse- 
power M.M.C., 9 horse-power Darracq—the selling price 
of none of these cars exceeds £300—12 horce-power 
Albion, 10 horse-power Hallamshire, 10 horse power 
Argyll, 12 horse-power Wolseley, 10 horse-power 
Wolseley, 12 horse-power Georges-Richard, 13 horse- 
power Rex, 7} horse-power Wolseley, 10 horse-power 
Spyker, 12 horse-power Darraca, 12  horse-power 
Sunbeam, 12 horse-power Gladiator, 14 horse-power 
Brooke, 10 horse-power Peugeot, 12 horse-power Star, 
16 horse-power Argyll, 12 horse-power Dennis, 10 horse- 
power Lanchester, 16 horse-power Maxim, 12 horse- 
power New Orleans, 10 horse-power Renault, 20 horse- 


. power Thornycroft, 15 horse: power Germain, 18 horse- 


power James and Browne, 24 horse-power Wolseley, 
10 horse-power Gardner-Serpollet, 24 horse-power 
Georges-Richard, 16 horse-power Dennis, 14 horse-power 
Renault, 18 horse-power Martini, 10 horse-power White 
steam car, 24 horse-power Darracq, 20 horse power 
Germain, 20 horse-power Humber, 16 horse-power De 
Dietrich, 15 horse-power Charron-Girardot et Voigt, 16 
horse-power Rochet-Schneider, 20 horse power M.M.C., 
22 horse-power Daimler, 22 horse-power Daimler, 
24 horse-power De Dietrich, and 14 horse-power 
Brush. The run was accomplished without accident, 
and seemed to be treated very lightly, coming 
after so many long trips. A representative of Tur 
ENGINEER, through the courtesy of Captain H. H. P. 
Deasy, enjoyed a highly pleasant ride on _ his 
Martini car, which has earned for itself a splendid 
reputation by its performances and smooth running in 
these trials, and also recently on the Continent. This 
car was built in Switzerland, and derives its name from 
the part inventor of the well-known rifle. It has many 
characteristics in common with the Rochet-Schneider 
car, which was also entered by the same owner. Its 
principal features are a petrol engine with four vertical 
cylinders, 100 mm. diameter by 130 mm. stroke. The 
power from these cylinders is transmitted by a central 
clutch and shaft to a box containing the change speed 
mechanism and differential gear, much on the same lines 
as in the Panhard cars, and from these the motion is 
transmitted direct to the road wheels by means of chains 
and sprockets in the usual way. The car is fitted with a 
new type of radiator for cooling the jacket water, which 
has proved highly effective during the runs, and the 
ignition is effected on the magneto system. The engine 
has mechanical inlet and exhaust valves, which are easy 
of access. The speed of the engine can be readily varied 
by the movement of a single lever on the steering wheel. 
Oo Saturday last the car carried its four passengers 
throughout the day without a hitch. Handcross Hill, 
up which the climbing tests were taken, measures 800 
yards long, has a total rise of 153°95ft., an average 
gradient of 1 in 17°15, and the steepest portion is 1 in 
10°31. The Martini car accomplished this ascent in 
1 min. 20 sec., unofficial time, thus giving about 12 horse- 
power at the wheels, calculated in accordance with the 
formula adopted by the judges in allotting marks for the 
hill tests—a very creditable performance. The Martinicar 
was admirably driven throughout the whole of the trials 
by M. Martini, jun. 

On Friday there were 76 starters on the Winchester 
run of 1834 miles, vid Leatherhead, Guildford, l'arnham, 
Alton, and Alresford, and 46 cars completed the day’s 
itinerary without a stop, and 29 had slight delays. On 
Thursday, 24th ult., 77 vehicles started for Bexhill and 
back, 1214 miles, and 47 made “non-stop” runs; on 
Wednesday, 23rd ult., 83 cars took part in the Southsea 
trip, a distance of 1444 miles, and 41 completed the run 
“non-stop.” It is interesting as showing how far the 
cost of a car and trustworthiness coincide, that of the 
75 cars left in the competition on Saturday 1 was 
entered at the selling price of £125, 10 at £200 or less, 
7 at £200 to £300, 14 at £300 to £400, and 15 from £400 
to £550, making a total of 47. A synopsis of the daily 
running throughout the whole eight days shows that :— 
Four cars made “non-stops”. every day, viz., 8 horse- 
power M.M.C., 10 horse-power Argyll, 12 horse-power 
Wolseley, and 22 horse-power Daimler. Five made 
seven “non-stops,” and incurred one loss of five marks 
or less, viz., 10 horse-power Wolseley, 10 horse-power 
Lanchester, 10 horse-power Renault, 10 horse-power 
steam Gardner-Serpollet, 10 horse-power (steam) White 
Steam ; two made seven “non-stops ” with one loss of 
more than five marks, viz., 74 horse-power Wolseley and 
20 horse-power M.M.C.; seven made six “non-stops ” 
with two nos of fiye. marks or less, viz., 12 horse-power 
Georges-Richard, 10 horse-power Star, 18 horse-power 
Martini, 12 horse-power De Dion, 12 horse-power Albion, 
24 horse-power Wolseley, 10 horse-power De Dietrich. 
The 10 horse-power Peugeot made six “ non-stops,” with 
one loss of under five.and one of more than five marks. 
Three cars made six “ non-stops,” twice losing more than 
five marks, viz., 12 horse-power Sunbeam, 12 horse-power 
New Orleans, and 24 horse-power De Dietrich. The 
16 horse-power Rochet-Schneider made five “ non-stops,” 





with three losses of five marks or less, while the 10 horse- 
power White Steam also made five, but with two losses 
of five and one of more than five marks. Eight cars 
effected five “ non-stops,” with one loss of five or less 
marks, and two of more than five, viz., 14 horse-power 
Cadillac, 6 horse-power Swift, 10 horse-power Spyker, 
15 horse-power New Orleans, 24 horse-power Georges- 
Richard, 20 horse-power Germain, 15 horse-power C.G.V., 
22 horse-power Daimler, and the 16 horse power Argyll 
made five “non-stops,’ with three losses of more than 
five marks. 

The following table gives the results of the speed trials 
carried out.at Bexhill on-Sea over a course of #80 yards 
with flying start :— 


; Second Third 
Firet “ey Place. Place. 
Class. Miles per Miles pcr , Miles per 
Name. hour. No. hour. No. hour. 
Al Century Tandem ... 31-8 — _ — — 
A hh p. Clyde... ... 33-0 li. 82-1 14 -28-8 
B 8hb.p.M.M.C.,.. ... 29-5 28 8929-0 35 = 26-3 
C 12b.p. Wolseley ... 35-1 41 35-0 tt 32-7 
D 12h.p. Gladiator ... 41-3 92 «39-3 i 29-2 
E 10hb.p. Gardner- 9.2 9.9 £97) 
Serpollet 42-8 M4 42-3 jy¢g;7 40-5 
F 2hpMMC. ... 44-6 120 42-4 130 41-3 


G 24hp. De Dietrich 42-4 137 59-4 136 30-8 

The following table gives the particulars of the per- 
formances of the first twenty cars on the Handcross Hill 
climb on September 26th, 1903. Rise of 154ft. in 880 
yards; average gradient, 1 in 17°15; worst gradient, 
1 in 10°31 :-— 


Car No. HP. Make. Spee 
105... 10 Gardner-Serpollet ... ... 26-70 
.... me Martini ... Pepe > 
3 an De Dietrich... ... ... .. 21-73 
rae James and Browne ... ... 20-69 
Re Gladiator ... ... ... ... 20-69 
130. ... 16 Rochet-Schneider ... ... 20-18 
102 24 |, ee 
133... 20 Motor Manufacturing, ... 18-87 
113... 14... Regault... pdt: hue ed 
Ws... 1 :.. Fiat Miah fate! sce uae done 
Fae xs. SS: Rn a ed ae 
BE og: | pce SR, Ae) eee es 
Be... WW... Tso se ce ere a ee 
w... ¥ New Orleans Guy) leas. coke 
ye: 2) ee ee 
126... 16 ig errr 
i - Chelmsford... ... ... ... 16-57 
ee Se Georges Ricbard see, woe, SO 
| ee eee 4. a a on Se 
91 12 De Dion Bouton... . 15-82 


The following are the particulars of the Hindhead 
Climb on Wednesday, September 23rd, 1903. Rise of 
432ft. in two miles; average gradient, 1 in 24-4; severest 
gradient, 1 in 13 :— 


CarNo. H.P. Make. a 
105... 10 Gardner-Serpollet ... ... 33-86 
[: ee Motor Manufacturing ... 26-37 
114 ... 18 |. Se 
ify... 3 Rochet-Schneider ... ... 25-46 
100 ... 18 ... Jamesand browne ... ... 25-04 
137 .. 22 ... Daimler Rea ees’ eee Nan, 
a ee, ee 
i Seer Cen Gc iu ee 
140 24 De Dietrich... ... ... ... 23-57 

97 15 New Orleans... ..._ .... 23-15 
91 ... 12 ... De Dion Bouton... ... ... 23-06 
eS ee SEE 
116... 10 ... WhiteSteam Car ... ... 22-78 
- ne ! SD." Se ee Ree 
106 24 Georges Richard... ... .. 22-36 
127 . MUM e sc cis aw Gees 
S:... @ New Orleans eee | 
re > eae 
108 16 BOI cok) nes che, ate , oo) 
118 ye | ene 20.94 


The following are the particulars of the second trial on 
Westerham Hill of cars claiming to have been impeded 
at Westerham on the Eastbourne run. Run again on 


Monday last :— 

Car No. H.P. Make, —k 
16... 10 Gardner-Serpollet ... ... 22-23 
toe. is 36 Rochet-Schneider ... ... 14-44 
i a De Dietrich... ... ... ... 14:36 

| ee: Se: eee ee 
ee See. ers 
100... 18 Jamesand Browne ... ... 11-52 
126 16 De Dietrich... ... ... ... 10-92 
(a CONE on ace nce ine 
Seo. Ee Georges Richard... ... ... 6-97 
19 6 E'swick...  ... at, ont 


As far as can be gathered from the “non-stop” per- 
formances, the British built vehicles have come out of 
the ordeal very well. Indeed, the four cars which have 
made “non-stop” runs on each day are all of home pro- 
duction. These are the 8 horse-power M.M.C., the 
10 horse-power Argyll, which, however, has a French 
engine; the 12 horse-power Wolseley, and the 22 horse- 
power Daimler. At the same time, the non-stop marks 
may possibly have been gained by the loss of other marks 
for making repairs either before or at the termination of 
the day’s run, or from other causes. It is, therefore, 
necessary to await the judges’ awards before the correct 
positions of the competitors in their respective classes 
can be gauged. 

There has been some complaint amongst competitors 
of the undue severity of the trials upon the engines owing 
to the fact that no cleaning or oiling up was allowed 
without loss of marks. Although the conditions applied 
equally to all, it would seem that some allowance might 
have been made in this respect, as the dusty state of the 
roads must have interfered materially with the efficient 
working of the cars. Still, on the whole, the manner in 
which the trials have been conducted deserves nothing 
but praise, and the judges will have an unenviable task 
in making their awards. 

A special word of praise is due, too, to Mr. E. Shrap- 
nell Smith for his untiring devotion to the services of the 
numerous Press representatives who have attended the 
trials, and to Mr. Basil Joy, the technical secretary of the 
Automobile Club, for the excellent manner in which the 
tests have been carried through. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions o7 our 
correspondents. ) 





TRIAL OF THE IMPERIAL RUSSIAN TRANSPORT VESSEL OCEAN, 


Sir,—In THE ENGINEER of 24th August, 1903, page 219, will te 
found dimensions and data of one = trial of this vessel. 
On the definite mechanical principles which I have advanced : may 
I submit the approximate analysis and synthesis of the elements 
which influenced the result, assuming the vessel to have been 
floating freely in the usually favourable trial circumstances ; these, 
by simple calculations may be deduced, or are nigh a matter of 
direct observation of the one speed trial of a vessel. Ouly, note 
carefully the condition : on a range of speeds, these must be due 
to variations in the motive power alone, and no other change of 
circumstance, since it is to unnoticed changes that false theories 
and all the difficulties of steamship propulsion have arisen. Two 
facts have to be determined for one range of speeds, and a vessel 
may present two or even three ranges which differ from each other 
to a greater extent than in markedly dissimilar vessels. 

First, What is the gross piston pressures under which the pistons 
will first begin to move / 

Secondly, How many revolutions of the engine skaft will then 
take place before the vessel begins to move? (for simplicity, direct- 
acting cylinder engines are assumed). Answers to thece queries— 
reasons for whiih may be obvious in the sequel—are as follows: 
In this vessel whenever the sum of the mean diagram pressures on 
the eight ergine pistons exceed the pressure, which would arise 
from a pressure of 65-141b. upon every square inch of the areas of 
the two, 30-6in. diameter, high-pressure pistons, the pistons 
would begin to move, and when the engine shafts bad made 
5-027 revolutions the vessel would begin to move. Hence, 
the stroke of piston being 3-6lft., the power developed in 
the interval between movement of pistons and of vessel, neces- 
sarily has the value denoted by the symbol / = @ x 65-14 

< 5-027. Understanding the cylinder function @ to have the 
value defined by the product of the conjoint areas and stroke 
of the high-pressure pistons, constant coefficients, and Watts 
divisor, 33,000 foot-pounds per minute, as the unit of horse pov er, 
2d?s _ 2 x 30-6? x 3-61 217 L 
21,010 21,010 ee eee 
= -8217 x 65-14 x 5-027 = 105-35 indicated horse-power. 

Thus, generally denoting the cylinder function by ~. In 


we then have, ¢ = 





Ocean we have, @ = -3217, and log. @ = -1-5075 
The starting unit piston pressure by /. In Ocean we have, 

J = 65-141b, and log f = 1-8138 
The starting revolutions for vessel by m. In Ocean we have, 

m = 5-027, and log. m = +7013 
The starting power for vessel by 6. In Ocean we have, 

= 105-35 indicated horse-power, and I>g. 6 = 2-0226 


{Sum = log. O fm. 
On the Ocean’s trial— 
When the engines developed E = 11,060 indicated horse-power 
the engine shafts made N = 101 revolutions per minute, 
Observed speed of vessel V = 18-9n, miles. 


The first direct and simple relation of these elements is stated by 
the equation E = @ P N, which is satisfied by the value of @ in 
the foregoing, and the quoted data values of E and N, by which 
we determine the value of P = sum of the mean diagram piston 
pressures. The general values cf the factors are as follows :— 


" 2d7s 
Leg. = ~1-5075 = log. 
8 @ ins ie 21,010 
Log. P = 2-53820 = log. f+ (a-n)V 
Log. N = 2-0043 = log. mVinv 


Sum, log E = 4-0438 = log. b V + aV 
By taking differences of first member and first term of second 
member we have— 
Log. P - log. f = (a-n)V 


Saas Loegyg Be 7182 
= 2-5820 - 1-81388 = -7182 “.a-n= a = +038 
Log. N - log. mV = nV ; 
= 2-0043 - 1-978 = -0265 n= Ao = -0014 
Log. E - log. 6 V=aV 
= 4.0488 - 3-2991 = -7447 a = 4487 | .ogo4 
ls-v 


We have now obtained the values of coefficients in four different 
general equations, eacb of which will be found to give the same 
value of E for a speed V. 

Geaeral formulas. Special for Ocean. 

(L)E = @PN Log. E = log. -3217 PN 
(II) E =bV107Y eon = Peg. 105-85. V + -0804 V 
(IIL) BE = of N1@-™V,, = log. 20-955 N + -038 V 
(IV.) E = D? v107 V-%X) = log 279-9 V + -0394(V-X) 

Now, write (IV.) in the form, log. ~ = log, Dé + a (V - X). 
The general value of the power per mile at the speed V. 

Under it (II.) in the form, log. © = log. b + a V. The differ- 
ence of the members of these, obvicusly, is— 

0 = log. D® — log. b - aX. 
(V.) . . Consequently, Ieg. D® = log. b + a X, 
And making X explicit— 
x= te DP - ded oe, eng 
a 

It has been shown, the values of a and / for Ocean are -0394 and 
105-35 respectively, and it is easily seen formulas (V.) and (VI.) 
are satisfied by the values log. D’ = 2-4470, and consequently, uu 
trial, the displacement D = 11,975 tons, and X = 10-7716. ‘Thus, 

Log. D? = log. b + a X = 2-0226 + -0394 x 10-7716 
= 2-0226 + -4244 = 2-4470, 
x = log. Dé — log. b _ 2-4470 ~ 2.0226 _ -4244 
-0s¥4 “0394 


Again, : 
¢ 
= 10-7710. OBB. aoe. 0 s GEER) 


Similarly, write (III.) in the form, log. - = log. of + (a-n)V 
The general value for power per revolution at the speed V. 
And under it (I.) in the form, log. - = log. @ + log. P. By 


the difference of members, we have— 
0 = Ieg. f + (a—n) V — log. P. 

(Vill.) . .. .. log. P= log. f+ (e—2)V. The genera 
value of gross piston pressures at the speed V. 

Again, write (II.) in the form, leg. E = log. ) V + a V = log. 
ofmVt+aV. 

And under it (III.) in the form, log. E = log. pf N + (a-2x) V. 
By the difference of members, we have— 

0 = log. ™Y + nV. 
og N nr 

IX.) . . . «*. log. N=logmV+2V. The general value 
of the revolutions at the speed V. 

These prove the general values of P and N, the special values 
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for Ocean, I have given in the early part of this letter. (VI.) and 
(VII.) admit of a simple geometrical proof, - diagram on the 
i BERT MANSEL. 


Cartesian co-ordinate system 


Penge, London, §.E., September 15th, 


THE PROPULSION OF WARSHIPS. 


Sir,—I much regret that Mr. Quick’s ideas on screw propellers 
are, to your readers, “‘ fixed ideas” in the abyss of nothingness, 
for he has only given a conditional ee of considering promul- 

tion ‘‘ perhaps when the shipbuiiders and the Admiralty give all 

ils of their private experiments.” As ideas on paper differ 
from those in being, one can understand that any inventor inform- 
ing the Admiralty that they know how to build ships, but that he 
can improve their —— would not be welcomed with open 
arms, For there must be great hoards of propeller knowledge at the 
Admiralty, but attenuated staffs cannot spare literary dustmen to 
assort it ; and busy shipbuilders and engineers may be similarly 
circumstanced, 

Your remarks as to propeller dimensions being the result of 
‘‘ glorified guesswork” are apt, the inutility of tank experiments 
being well known, for these did not obviate the having to test some 
two dozen different propellers in « warship about twenty-two years 
ago before final choice was made, nor in these later high-speed 
days have they obviated the frequent scrapping of propellers till 
the cost of propellers finally adupted has ane about £2000 a 
ton of propeller, trials and scrappings included; and in the 
matter of the in-running screws, which tank experiments are 
credited with forecelling as being gainful, it is fairly evident tbat 
this system renders the getting of the indicated horse-power 
easier, but with less speed than by using out-running screws. 
Coupled with this disadvantage there is also the lack of handiness 
in working a ship with in-running propellers in a harbour, and also 
increased rack of hull resulting from the different working. 

Doubtless in the future your columns will still be open to pro- 
peller problems, among them the questions of using three or more 
propellers, of ‘‘ straddle ” of tail shafts, of the numbers of blades 
as dependent on the maxima and minima torque and resistances 
during each revolution, the positions of the blades with reference 
to the cranks, and the slight differences in dimensions or positions 
of opposite propellers, these bearing on the subject of vibration. 
Recognising that vibration depends on behaviour of machinery 
and on strength of hull, I have long held the opinion that there is 
no more reason for making marine engines vertical than for so 
making locomotive engines ; reversion to the horizontal should find 
favour, as the mechanical difficulties thereof have long since been 
overcome, ordinary and trial-trip steaming would be better 
supervised, the task of the warship designer would be lightened, 
and greater safety to machinery in action would be secured. 

Concerning dimensions of propellers, it is desirable that they 
should be apportioned with as much certainty of the highest utility 
as those of the engines ; the very great differences between pro- 
pellers of sister ships should not exist ; the aim should be the 
greatest speed for the least cual -out of the bunkers, and the 
indicated horse-power propeller should be abolished—this culprit, 
of small diameter, coarse pitch, small blade area and slips from 16 
to 26 per cent., is much in evidence. 

In warships the total distance given by weight of machinery 
pius wuight of “coal should be the criterion, and the trial tri 
should be continuous from full to empty bunkers, beginning an 
ending by a spurt. Only thus can behaviour of boilers, engines, 
and propellers be gauged as to fitness for meeting all exigencies of 
war service, 

Having been a tabulator of propellers for some years past, I may 
at some future time ask for space to inflict my gleanings on your 
readers. Please allow me to convey my hearty g wishes to 
Mr. Quick that the efforts of his pen will shortly produce his pro- 
peller in being. W. J. H. 

September 21st. 





THE WATERLOO ACCIDENT. 


Sirn,—Referring to your interesting leader last week, it seems to 
me that, whilst offering a plausible explanation—so far as it goes— 
of what happened, it — short of—I cannot exactly say fails to 
—satisfactorily account for all the evidence. The same, but in a 
different way, may be said of Major Druitt’s report. 

I feel some diffidence about putting forward my views, as I have 
not had the opportunities of Major Druitt and the company’s 
officials of examining the wreck, in statu quo, and sifting the 
evidence. I am almost entirely dependent for my data upon a 
newspaper version of the said report, which may not be verbatim 
or 7s correct, I speak, therefore, under correction. 

Firstly, I would draw attention to these facts. All the spring 
bridles of the four-coupled wheels were broken, and three of these 
springs were ‘‘ missing.” Two of the latter—both belonging to 
the right-hand side—are accounted for, though apparently with 
some confusion, viz., the trailer, found in the 6ft. way, ‘‘nearly 
buried in the ballast”—unexplained—and “practically un- 
injured ;” and the driver, with ‘‘marks on it, and a plate dis- 
placed.” Both appear to have been found about the same spot, 
viz., 46 yards from the footbridge, or near where Major Druitt 
seems to locate the point of derailment, and some 10 yards further 
from the footbridge than where he says the line begins to be 
‘very much damaged.” 

Now, I agree that the right trailer broke first. Then, I think, 
the extra weight violently jerked on to the right driver broke 
off that also. That this spring—the damaged one—rolled over— 
perhaps was partly kicked—between the two right coupled wheels, 
and was run over by the trailer. Possibly it may have caught the 
frame fork. In either case, or both, the right side of the engine 
— bodily clear of the rails, and the left side slipped down 
inside the rails—note the evidence. The engine being now out of 
alignment, with probably only the left hind buffer receiving the 
thrust of the train—the right buffer having got above its com- 
panion—was slewed round, and forced, in that remarkable way, 
seven or eight feet laterally towards the inside of the curve and up 
the ramp. The right front buffer caught the pillars and staircase 
of the footbridge, and the rest requires, I think, no explanation to 
ap engineer. 

If you again read Major Druitt’s report caretully, you will, I 
think, find that the evidence corresponds in every detail with my 
theory. You will note that both the driver and the man up the 
telephone pole—an excellent point of view—describe the engine as 
suddenly rising right up. 

In any case, there seems to be no question but that the initial 
cause of the disaster was the breaking of a spring pin. Why did 
it break? It may have been amply strong enough for its normal 
work, but we have ample evidence that the jolting round this 
curve was often abnormal!. 

One more remark. Weare told that ‘‘it isa common occurrence 
for springs to be dropped.” Is this unavoidable? I should think 
not. In view of what has happened in this case, and even without 
it, the possibilities of mischief from such an occurrence are 
enough to make any engineer shudder. EpwakD H. Youna. 

Liverpool, September 28th. 


EXTERNAL FURNACES AND STEAM BOILERS. 


Sir,—Your review of Mr. Rowan’s book, in your issue of 25th 
inst., raises several interesting questions :— 

(1) Why is it essential to have the fire as close as possible to the 
steam-generating surfaces ! 

(2) What is the cause of loss of efficiency by the use of external 
furnaces in ordinary use / 

As regards (1), is it a necessity? If true, would not such a 
serious drop in the heating power of the coal prevent the possibility 
of utilising—to any advantage—the waste gases from refuse 
destructors? Yet it is known that general ashbin refuse has, in 





fact, some considerable value for steam-raising purposes, and under 
conditions which necessitate external furnaces, 

As regards (2), I am not an expert in ironworks, but I believe 
that in the case of a reheating furnace a smoky atmosphere in the 
furnace is consid necessary to avoid loss of iron by oxidation 
—a recent ‘‘smoke nuisance” prosecution in Sheffield was, I 
believe, defended on that very ground, viz , that the production 
of smoke from ironworks was a chemical necessity. This smoky 
atmosphere implies incomplete combustion, which is hardly 
favourable to economy of coal, since a large proportion of its 
calorific value is lost. But it is hardly fair to blamo “ external 
firing ” for this. in, considerable inrush of cold air at more 
or less frequent intervals tends to lower the temperature of the 
flue gas, and attacks the efficiency. More or less consider- 
able loss by tion from the walls of the furnace would account 
for further loss of heat. 

A knowledge of the type of boiler you allude to is necessary to 
enable one to judge the result, you give, satisfactorily. For 
example, the old egg-end or Rastrick boiler gave, J believe, very 
poor ts, 

Theoretically, is not a very high farnace temperature greatly 
conducive to fuel economy! And is it not chemically wrong to 
chill the combustible gases by contact with eaagartatvely cold 
plates before they have had time to oxidise thoroughly ! 

Lastly, has the system of external firing ever been tried with 
the primary wry oe of raising steam? I have never heard of such 
an experiment being made, and should be much obliged for details 
concerning it. 

My own idea of such a furnace would be to enclose the whole in 
an air-tight casing, through which the cool air would be drawn to 
supply the fire, being warmed by the radiated heat from the walls 
of the fire-box in its passage. This would tend to cut off wasteful 
radiation. Since there are no plates in contact with the fire, an 
intense heat could be created. The completely oxidised gas 
would then be passed over the heating surfaces of the boiler. In 
the case of a Lancashire boiler it would, no doubt, be necessary to 
protect the end plate nearest the furnace by brickwork, or dis- 
tortion of plates might occur, asin the case of the old types of 
furnace-fired boilers, Gro. T, PARDOE, 

September 29th. 

[There is no admission of cold air to the reheating furnace while 
a heat isin. The whole bottom of the boiler is enveloped in flame 
for a distance of 20ft.or so. The flash flue is only about 4in. deep. 
The flame is a clear red. Anderson has explained the reason why 
a smoky flame is more efficient as a steam maker than a clear 
flame. External furnaces fur boilers have been patented and tried 
over and over again in France, Germany, and the United States. 
The facts are as we have stated thent—Eb. THE E.] 


DEFECTIVE VALVE GEAR. 


Sir,—When recently called in to report upon the plant of an old 
works, using a number of small steam engines to drive separate 
shops, it was necessary to make some trials of the various engines. 
One of these, which was said to be forty-two years old, gave such 
an extraordinary indicator diagram, and was generally in such a 
bad state, that its case may be interesting to your readers, and 
instractive to the users of machinery, as showing how extremely 
unwise it is not to keep a close watch u the performance of 
their engines, &c. Had this been done in case which is referred 
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to, many hundreds of pounds would have been saved, asit was easy 
to show that the saving in coal per annum, as the result of installing 
a more economical engine, wana have paid for such a new engine 
every year. 

The engine was a simple horizontal, double-acting, non-con- 
densing one, with an ordinary D slide valve and Watt governor, 
governing by throttling. The cylinder was 12in. in diameter and 
the stroke was 24in. Neither the cylinder nor the steam chest was 
lagged. The slide valve was loose on its spindle, the play being 
about lin., and hence the extremely late admission, as shown by 
the accompanying indicator diagram. On removing the bac 
— cover it was ible to pass a wooden 2ft. rule between 
the piston rings and the cylinder walls. This space on measure- 
ment proved to be fin. wide, tapering to nothing on either side, 
the extreme arc of the gap sub-tending an angie of about 120 deg. 
at the centre of the piston. A. 8S. E, ACKERMANN, 

47, Victoria-street, London, S8.W., 

September 24th. 


THE VALUE OF WHITE PAINTS. 


Sir,—I must thank your correspondent ‘‘8.” for the opportu- 
nity he has given me of emphasising the point on which I wish to 
insist, namely, that li oil and whitelead do not form any 
combination on being mixed, or ‘‘ ground” together. He insists 
that they do. I most emphatically insist that they do not. I, 
too, only seek to establish the truth, and I have good reason to 
know the trutb, because I was about to make public use of the very 
argument ‘‘S.” employs, viz., that whitelead is attacked or 
destroyed by the oil ; but on looking upall the books on chemistry 
in English, French, and German, I could not find one chemist of 
repute who gave an analysis showing any linoleate, or any other 
organic salt of lead, as existing in commercial whitelead ground in 
oil. It was my interest to use that argument, but, before com- 
mitting myself, I made a most careful examination of hundreds of 
samples of paint without finding any combination; and I then 
synthetically composed a paint containing the linoleate of lead, and 
I found that the paint was useless, and that the linoleate could be 
detected down toone partina million—i.e., to 0-000001 per cent. 
—and I did not find even this minute trace in any of the paints I 
tested. Therefore, in the interests of truth, I was compelled to 
abandon the use of this fallacious argument. My contention 
is that whitelead and oil never combine, butonly mix br yrecore: fl 
just as other pigments do, and both can be recovered absolutely 

y dissolving out the oil by ether, benzol, chloroform, carbon 
tetrachloride, or other neutral solvent; and, by filtering, the 
original oil can be recovered in its full weight, and the original 
weight of whitelead left on the filter. This I have repeated 
hundreds of times, both with commercial samples and with white- 
lead I have mixed in the laboratory, most accurately, by my own 
hand. 

I again state that exposure to the air is absolutely necessary 
to the drying of paints, 

Whitelead paint becomes attenuated by the weather, for reasons 
quite other than that ‘‘ whitelead paint is miscible with water,” 
and certainly not because it becomes combined with the oil into 
linoleate of lead. i 

I simply use the nomenclature which all chemists use, and 





— 


cannot see any point in “ §,’s” criticism ; but it is news to chem; 
kegs a that bod — b-. the — = on a carbonate . 
ra e@ carbon dioxide, and leave the oxi 
ecrae g ; ide of the metal 
Let us narrow the matter to the actual dispute. 8.” insists 
that ‘‘ the basic hydrate of lead in whitelead is transformed into 
linoleate,” wh » by hundreds of experiments, I have proved 
there is no such action. I challenge ug to produce any white. 
lead in which any eminent chemist or analyst will certify that this 
transformation has taken place. 
J.B. Hannay, F.R.S.E., Fellow of the 
Institute of Chemistry, 








September 28th. 


Sin,—Whitelead mixed with boiled linseed oil alone makes a 
ey which will not dry, at all events for a long time. White. 
ead mixed with unboiled linseed oil and turpentine will dry, in fing 
weather, in about thirty-six hours. Whitelead and boiled linseed 
oil require the addition of terebine—about a gill to the quart of 
oil—to make it yg 4 

Whitelead, as bought, ground with oil, must be kept under 
water, or it will set hard, even to the centre of a big lump. 

Piaistow, September 29th. MULLER, 


DOUBLE REFRIGERATION, 


S1r,—In your edition of the 18th inst. we noted a paragraph in 
which it is stated that a new departure has been mado in the 
fitting of the refrigerating machinery on Messfs, H. and W, 
Nelson’s steamer Highland Brigade, by which frozen meat can be 
carried at an extremely low temperature in some of the holds and 
chilled meat ata higher temperature in other holds, 

This statement is, however, somewhat misleading, as in May, 
1898, we fitted the s.s, Gothic on our own system, designed to 
effect the same object, and since that date we have fitted almost 
all the meat-carrying vessels installed by us in a similar manner. 
with entirely satisfactory results. ‘ 

The Houlder Line have been carrying all their cargoes on this 
system for the past two years. 

We think we may fairly claim, therefore, that we have been con- 
siderably in advance of the above ‘‘ new departure.” 

For J. and E. Hall, Limited, 
BERNARD Goprrey, Director, 

23, St. Swithin’s-lane, E.C., 

September 29th. 


THE MICROSCOPIC STRUCTURE OF IRON, 


Sir,—Can Mr. Stead, or any other authority on the microscopic 
structure of iron and steel, supply information, or refer me to a 
source of information, concerning the relation which exists between 
the “ pattern ” formed on molten cast iron in the ladle and the 
character of the pig melted? My own experience is that coarse- 
grained pigs give a — pattern and fine-grained pigs a small 
pattern. Ihave asked many foundrymen, and find that their 
rience coincides with mine. LADLE, 
alsall, September 29th. 


ex 








ADVANCEMENT OF APPRENTICES. 

THE following scheme for the advancement of apprentices 
employed at the Hartlepool Engine Works will be adopted from 
October Ist, 1903, for a trial period of three years :— 

At the end of September in each year, each apprentice will be 
awarded marks as cet 

For each approved examination in science or in 
practical mathematics passed during the year 
For time keeping, a maximum of ae 40 marks 
For good duct, persev , and progress 
in the workshops, a maximum of ... ..._... 40 marks 

An examination in practical mathematics will be held at these 
works in May of each year for apprentices who have attended not 
less than twenty-five lessons in this subject at the evening classes 
during the session, but who have not passed the Science Examination 
in Mathematics, Stage 1. 

Marks for time keeping will be deducted at the rate of one mark 
for every three hours lost, but no deduction will be made for 
special leave, or for sickness if certified by a doctor. 

Conduct marks will be awarded by the chief foremen of depart- 
ments on the following scale :— 

Very good, 40 marks ; good, 30 marks; fair, 20 marks; moderate, 
10 marks ; bad, nil. 

An apprentice obtaining 60 marks will have the sum of 6d. added 
to his weekly rate of pay for the ensuing year, and for marks in 
excess of 60 his rate will be proportionately increased. 

For example :—An apprentice who passed in two science subjects 
at the evening science Hw last May will be entitled to 40 marks; 
for very good time keeping during the past year, 40 marks ; and 
for general good conduct, perseverance, and progress in the work- 
shops oo year, a maximum of 40 marks; total, 
120 marks. is will entitle him to an increase of 1s. per week on 
his rate of pay from October Ist, 1903, for one year, but payments 
under this scheme cease on the termination of apprenticeship or on 
dismissal. 

Should an apprentice obtain, say, 30 marks for time keepivg, 
and 40 for conduct, perseverance, and progress, or a total of 
70 marks, his rate of pay would be increased 7d. per week, and 
so on. 

No payment under this scheme will be made to apprentices 
obtaining less than 60 marks, and apprentices who fail to obtain 
any marks for time keeping, good conduct, perseverance, and 
progress will be subject to dismissal. 

Apprenticescommencing theirapprenticeship between October Ist 
and March 3lst will be entitled to half rates for their first year. 

Promotion in the workshops and admission to the drawing office 
will depend on marks obtained. 

Richardsons, Westgarth and Co., Limited. 
D. B. Morison, 
Managing Director. 


20 marks 





Hartlepool Engine Works, 
September, 1903, 








IRON AND STR8EL INSTITUTE: MEETING IN THE UNITED STATES.— 
At the conclusion of the general meeting at Barrow-in-Furness, 
Mr. Charles Kirchoff, of New York, .tendered, on behalf of the 
American members of the Iron and Steel Institute, an invitation 
to the Institute to hold its next autumn meeting in New York. 
This invitation, which was endorsed by the American Institute of 
Mining Engineers, the American Society of Mechanical Engineers, 
the American Institute of Electrical Engineers, the Franklin 
Institute, and the American Foundrymen’s Association, was, on 
the motion of the president, accepted by the general meeting with 
acclamation. It is proposed that the autumn porag: Be 1 take 
place in New York on October 24th, 25th, and 26th, 1904. After 
the meeting there will be an excursion to Philadelphia, Washing- 
ton, Pittsburg, Cleveland, Niagara Falls, and Buffalo, returning to 
New York on November 10th. During the trip night travelling 
will be avoided, and every endeavour will be made to obviate 
fatigue. The two Sundays will be spent at Washington and at 
Niagara Falls. The approximate cost of the stay in the United 
States is estimated at £25. For the convenience of members 
desirous of visiting the St. Louis Exhibition, arrangements will be 
made for a limited number to leave Pittsburg for St. Louis and 
Chicago, reaching New York on the evening of November 10th. 
This trip will necessitate three nights being spent in sleeping cars, 
and the approximate cost will be £35. 
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STEAM .JIB. CRANE 


JOHN H. WILSON AND CO, LIMITED, SANDHILLS, NEAR LIVERPOOL, ENGINEERS 





20TON STEAM JIB CRANE. 


THE accompanying illustration, together with those which | 
we give in our two-page Supplement, show a 20-ton steam | 
jib crane, made by Messrs. John H. Wilson and Co., Limited, | 
of Sandhills, near Liverpool. Two cranes of this size are in | 
operation on the new harbour works at Dover. Each crane | 
has been designed to lift a load of 20 tons direct from the 
barrel at a radius of 70ft., with a two-part wire rope. The | 
length of the jib from centre to centre is 90ft. There are the | 
usual four motions—lifting and lowering, slewing, derricking, | 
and travelling—all of these being worked from the main | 
engines. The crane is mounted on a triangular base, and | 
runs on a travelling bridge of 100ft. span. As may be seen | 
in the engraving, which is made from a photograph taken of | 
the crane whén at work, the crane itself. runs on a bridge or | 
staging. There are three bogies, one at each corner of the | 
triangle, there being 45ft. between the centres of those on | 
the side away from the crane, which is mounted at one of the | 
corners of the triangle. Sixty-five tons of pig iron ballast | 
can be carried, if necessary, on each of the rear bogies. The | 
bogies run on rails laid to the standard gauge of 4ft. Sgin., | 
and there are, of course, two sets of these, the centres being 
35ft. apart. 

The engines have double cylinders, 12in. diameter by 12in. | 
stroke. They are fitted with link-reversing gear. The boiler 
is ft. in diameter and 12ft. high, It is fitted with four | 
cross tubes, and is constructed for a working pressure of 80 1b. | 
on the square inch. The shell of the boiler is made of | 
Siemens-Martin mild steel, double riveted in the vertical | 
seams, and single riveted in the circumferential seams. The 
fire-box, like the boiler, is made of mild steel. A water tank | 
of 400 gallons capacity for supplying the boiler is fitted on the | 
driver’s platform, as is also a coal bunker. | 

For lifting, either a single or double purchase may be | 
employed, the two ends of the lifting rope being wound on to | 
the drum at the same time. If single purchase is used, then 
the pinion A is slipped along its shaft.so as to gear with the | 
spur wheel C, and hence the winding barrel shaft. If double | 
purchase is required, then the pinion A is slid into gear with 
the spur wheel D, which drives the spur wheel C through the | 
pinion B, The pinion B is fixed so that the intermediate | 
shaft always revolves, and the barrel is consequently always | 
under the control of the brake, which is fixed on that shaft. | 
The lifting barrel is 42in. in diameter, and the lifting steel | 
wire rope lin. in diameter. The full load of 20 tons is lifted | 
with the double gear and with the double-wire rope at the | 
rate of 14ft. per minute. A load of 3 tons is lifted with 
single gear, but with double rope at the rate of 100ft. per 
minute. There is sufficient length of rope to deal with a 
depth of 110ft. below the rails. 

The derricking of the jib is brought about by means of the 
spur wheels E and F' gearing with the spur wheel C, which is 
driven in the manner already explained. The clutch on the 
left-hand side is employed for throwing this derricking gear 
into and out of action. The jib cannot be derricked without 
at the same time actuating the lifting mechanism. The 
combination is so arranged that when the jib is being raised 
the load is being lowered, and the two motions tend to 
balance one another, the load remaining at approximately 














the same height from the ground. The derricking clutch 
only acts in one direction, and is automatically thrown out of 
gear as soon as the crane starts lifting the load. In order to 
lower the jib the clutch is put in gear, while the ratchet and 
pawl on the derricking barrel is thrown out. The jib is 
then lowered by means of the brake on the intermediate 
shaft. 

The slewing motion is actuated by the worm and worm 
wheel G and H through the double-friction cones, the mitre 
wheels i andj, and the tooth wheels K, L, M, and N. Slew- 
ing can, by means of the double-friction cones, be in either 
direction, no matter what the direction of rotation of the 
engine. Should the crane be revolved so far round as to 
come against one of the tie girders, the cones will slip and 
prevent damage to the gear. A wind brake is fitted to prevent 
the jib being blown round, and the same precaution is taken 
with respect to the travelling gear. 

Not only the actual travelling of the crane itself on its 
three bogies, but also that of the moving of the bridge on 
which it runs is worked from the engine. The motion of the 
engine crank shaft is transferred by means of the wheels 
O, P, Q, and Rto a vertical shaft, and through this and 
other wheels connected to it, to the bevel wheels V and W. 
The wheel P is keyed on to’ the boss of the mitre wheel Q, 
and this runs loose on the intermediate shaft, and works 
quite independently of it. On the shaft carrying the wheel 
W there are two dog clutches. If it is desired to travel the 
crane only, then the left-hand clutch is thrown into gear. 
This not only actuates through a train of gearing one pair of 
wheels on the bogie immediately under the crane mechanism, 
but also, through shafts and bevel pearing, ‘one pair of wheels 
on each of the rear bogies, this on ges to avoid cross 
strains and to ensure easy running. The shafting necessary 
to bring this motion about is carried in bearings suspended 
from the undersides of the three triangularly placed and one 
cross girders, forming what is really the bed-plate of the 
crane. If, on the other hand, it is desired to move the bridge 
on which the crane runs, then the clutch on the right-hand 
side of W is thrown into gear. This gives motion, through 
the bevel wheels 9, 10, 11, and 12, to.a.3%in. square shaft, 
which runs from side to side of ‘the bridge. The drawings 
show exactly how the motion of this square shaft is trans- 
ferred to the wheels carrying the bridge. The drawings also 
set out the nature of the end carriages of the bridge. 

The total weight of the crane in working order is 120 tons, 
end there is a working load of 30 tons of ballast on each back 

gie. 








AMERICAN NOTES. 


(From our own Correspondent.) 
Ngw York, September 16th. 


Reports received to-day from a number of engineering plants 
and large foundries throughout the country furnish material for 
a pretty accurate estimate of probabilities in the market for 
mechanical appliances of all kinds. ‘The — tenor of advices 
received is that the demand for tools and machinery and equip- 
ment, which slackened up somewhat during the summer, will now 
improve. Propositions have been recently submitted for consider- 
able quantities of machinery and machine tools, Two or three of 





of the large ar bagyy gros Tat ieahitetountoen 

ie ts. provement is to je on 
the different Canadian railways, the funds for this e having 
already been set aside. Upwards of one million dollars is to be 
expended in the erection of large shops at Winnipeg. The Grand 
Trunk Railway have arranged to build extensive . Canadian 
machine tool builders are sold up, and are not in a position to take 
much of the new work in sight. The requirements of the Federal 
Government in the equipment of yards and docks will be very heavy 
during the coming twelve months. The work which will be given 
out by the Government soon will bly tax the available capacity 
for some months to come of all the plants capable of handling the 
work. The builders of large boilers and engines are in sight of 
some very important contracts. Quite an amount of narrow gauge 
railroad work is also to be taken care of. 

In the steel industry — are holding their own both in crude 
and finished material, In crude iron the tendency is still down- 
ward, an additional drop having been made within a few days. 
In bars, sheets, plates, and shapes the market is quiet, but the 
fundamental conditions are all favourable to a very heavy demand 
of rolling mill products in a short time. The stee!makers are able 
to hold their own against the pressure for lower quotations. 
Crude iron capacity has been temporarily curtailed with a view of 
making long delayed repairs. Bar iron is the weakest cn the 
entire li Merchant steel has not been shaded excepting in a 
few cases where the buyers purchased enormous quantities. Rail- 
way material is still high and firm, 28 dols. per ton being the price 
for standard sections of steel rails. Very little further weakness 
is probable in iron, and no decline is immediately probable in steel. 
The os Railroad Company, in order to offset the com- 
petition the Wabash Railroad in Western ‘Pennsylvania, has 
gone through the form of buying up the great coal-producing com- 

ies of that section and a em back to the former owners. 

@ object of this is to control the traffic and prevent competitors 
from sharing in it. This isa bold stroke, but it will not prevent 
the consummation of the railroad competing interests that are fight- 
ing their way eastward to the Atlantic Coast. 

Reports from all over the United States, especially with 
reference to crops, are of a satisfactory nature. The wheat, corn, 
and cotton crops in the aggregate will exceed those of former 
years. Prices of all cereals and cotton are higher. A great deal 
of spinning capacity in the New England States is idle on account 
of high-pri cotton. The distribution of textile products con- 
tinues at maximum proportions. The cotton mills will be obliged 
to strain every capacity to meet the demand for the coming spring 
that will soon be presented. 

Industrial conditions are most satisfactory, with the exception, 
of course, of the strikes which are still rumbling in various sec- 
tions. The long-spun-out contest between employers and work- 
men in the building trades of this city is finally on the eve of 
adjustment, which involves a number of features which look like 
surrender upon the part of the workmen. 


New York, September 23rd. 


While there are some enco’ ing evidences of an improving 
market demand for crude and finished iron in all the markets of 
the country north and south this demand is not of such magnitude 
to afford assurance to pig iron makers that the downward tendency 
in prices has exhausted itself. Quotations vary in all the leading 
markets. The northern managers are in some cases soliciting 
business, and in other cases are refusing to consider orders at 
prices offered by buyers. Southern irons are being offered in 
northern markets at prices which have a most unsettling effect. 
Quite a number of new blast furnaces have blown in within six 
months, and the managers of these furnaces are making what 
appears to be an unnecessary scramble for business. The general 
tendency in pig iron is still downward. It is impossible to predict 
with any degree of certainty as to how much lower iron will go, 
or as t2 how much iron will be bought at this time. Most of 
the present buyers are small consumers who are practically out of 
stock, and their present activity is a matter of necessity rather 
than choice. Reports from Western Pennsylvania shows that 
matters are practically at a standstill. No large contracts have 
been placed for steel rails, and railway builders, after having 
had the assurance that they can be accommodated at any time, 
are resting quiet. Light sections are being pasbaael in a 
moderate pe ea’ 32 dols. to 36 dols. The bar mills throughout the 
country are ly able to keep running fulltime. The cutting of 
prices continues, especially on large orders. Notwithstanding 
these shadings the larger consumers, such as the car builders, 
whose business is most anxiously sought for, are taking no interest 
in the market. Iron bars have po” ape low as 1-40. Very large 
orders are most exceptional. There is more bar mill capacity than 
can be kept fully employed. The bar iron makers have always had 
the worst of it, and it is probable that they will come in for a good 
share of competition. The sheet mills throughout the United 
States are fairly well engaged, but some of the managers are show- 
ing apprehensions of a weakening market by privately making cut 
rate prices with some of the very large buyers, particularly for 
black and galvanised sheets. The agricultural interests are pursu- 
ing a very wise and conservative policy in the placing of orders, 
but these orders are no doubt due to special inducements which 
are being privately made. ll of the agricultural plants are work- 
ing full time. Some of them have work that will run them till the 
end of the year. A great deal of new territory is being reduced to 
cultivation, and with good prices for cereals the markets for 
implements are strong. 

Advices from the lake ore regions show that stocks of ore are 
increasing all along the lakes, and that the limit of stocking 
has about been reached. The entire ore transporting capacity 
from lake ports to furnaces is engaged. Furnace companies are 
accumulating stocks rapidly, and are increasing their storage faci- 
lities in many instances, 

Bridge-builders have recently been invited by some of the leading 
railway systems of the country to submit estimates for work to be 
done in bridge construction during the winter and spring. Ter- 
minal facilities in Chicago and some other Western cities will pro- 
bably absorb a good deal of structural material. Inquiries are also 
coming from quite a number of growing cities in the South for 
structural material and plate, with which to prosecute improve- 
ments in the way of bridge construction, terminal, and warehouse 
facilities, 

The situation has improved somewhat within a week, and steel 
makers are now regarding the prospects for the next few months 
more favourably. The downward course of prices has dope much 

ood. Steel, however, is too high, but the steel makers — to 

in a position to dictate their own prices. This is especially true 

of steel rails. The buyers of billets have given up all hopes of 
obtaining concessions, 








THe Junior Institution or Enoingers.—Mr. J. Fletcher 
Moulton, K.C., M.P., F.R.S., has been elected President of this 
Institution in succession to Col. Edward Raban, C.B., R.E. 


THE FaraDay Socrety.—Arrangements for an interchange of 
‘publications between the members of the American Electro- 
Phemical Society and the Faraday Society have recently been made, 
so that in addition to their own “ Proceedings,” members of the 
Faraday Society will in future receive the “‘ Transactions” of the 
Awerican Society, free of c! e. The exchange will take effect 
with vol. iv. of the American “ ions,” containing the papers 
= before the recent meeting of the Society, held at Niagara 

alls, 
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THE WIDENING OF LONDON BRIDGE. 
No, IV. 

Tus heaviest part of the work at present in progress for 
the widening of London Bridge is now so well advanced that 
an early completion of the whole undertaking may be con- 
fidently anticipated. In previous articles* we have described 
and illustrated the construction and erection of the temporary 
footbridges, and of all staging, scaffolding and false works, 
which the nature of the operations carried out required to be 
of a very solid and substantial character. The permanent 


is termed the plug-and-feather process. This operation con- 
sists in drilling a series of small holes about jin. in diameter 
8in. in depth, and 3in. apart. The holes, which are in 
rows, are then filled with plugs, which are successively and 
repeatedly tapped down. A breaking line of least resistance 
becomes thus established, along which the stone ultimately 
' fractures. In the foreground of the engraving are the rail- 
| heads of the crane and wagon ways. 

The profile view in the engraving, Fig. 3, shows the lifting 
of one of the corbel stones, weighing three tons, from the hold 
of the steamer to the upper rail track, with a gauge of 12ft. 








Fig. 1-QUARRIES AT DARTMOOR 


work comprises the supply, cutting, dressing, and fixing of 
all the granite stonework, including the cantilevers 
and the open balustraded parapets which are  sub- 
stituted for the former solid design. Some of the old stones 
were used, but the greater part of the granite stonework has 
been obtained, shaped, and dressed at the quarries belonging 
to Messrs. Pethick Brothers, the contractors for the widening. 
The quarries, shown in Fig. 1, taken just after blasting opera- 
tions, extend over 2000 acres, and in many places have a 
face height of 200ft. The fact of this stone being selected for 
twosuch important undertakings as New Vauxhall Bridge and 
the one under notice, is a proof of the soundness of the material. 
In colour, composition, and quality, it is in no respects inferior 
to the best productions of Scotland, Cornwall, and elsewhere. 
telignite is the explosive usually employed, but ocasionally 
ordinary blasting gunpowder is used. In both instances the 








for the electrical cranes running on the platform built over 
the roof of the foot bridges. The cantilever trestles, or under- 
frames, with the ends of the bridges resting on them, and the 
| timber staging supporting the upper platform and bridging the 
gap between the top booms of the girders over the piers, appea’ 
very clearly. The funnel of the steameris laid flat, hard abaf: 
under the archway. All the crane tackle is of steel wire rope, 
and each crane in working order weighs 18tons. After being 
landed on the overhead crane tramway, as in Fig. 3, th« 
corbel stones are lowered and placed in position, as seen in 
the engraving, Fig. 4. Of these corbels the total numbe: 
is 650, of which a few only remain to be fixed. Their clea: 
projection or length of leverage is 5ft. 6in., and they bond int« 
the solid masonry to the extent of 5ft. 9in. The spaces 
between the fixed ends, which are virtually encastrées, arc 
filled in with cement concrete, which is also run in for a dis- 





Fig 2—REPAIRING THE ARCHES 


charges are invariably fired by electricity. The quarry 
installation comprises a complete outfit of electrical and 
pneumatic tools and appliances for sawing, turning, dressing, 
and polishing the granite. Compared with hand dressing, 
the pneumatic process affords a much finer and smoother 
surface, and occupies considerably less time than the older 
method. As an example of the size of the monoliths which 
can be quarried ew masse, a large specimen has produced 
iow blocks, which, sawn and dressed, weighed each four 
ons. 

After being quarried, the original blocks are split up 
and reduced to the required shapes and dimensions by what 





* Tas Enoinggr, December 5th and 19th, 10902 ; January 23rd, 1903. 


tance of a couple of feet behicd them. A good deal of very 

careful lining, levelling, and nice adjustment was necessary 

in setting this portion of the work. Any want of uniformity, 

however harmless in itself, would be attended with exceed- 

ingly unpleasant results in the elevation of the altered 
| structure, as seen from the river. 

Another view of the corbels is given in Fig. 5, in which the 
mortices are cut ready for the dowelling of the cornice 
stones, which are further secured to the corbels by cramps 

| and bars fixed to these stones, as seen in the next figure. 
| The parapets are erected on both sides of the ae as far as 
the middle of the second span from the Surrey end, and con- 
sist of open balustrades with solid stonework at regular 
intervals, as shown in Fig. 6. The balusters were turnedin 





a lathe with a circular cutter. Over the corbels granite 
slabs are set, which are paved over with two layers of Pyri- 
mont Sessel asphalt jin. thick. It was originally intended 
to place the lighting installation, which will consist of high- 
pressure gas, in the centre of the roadway, but it has now 
veen determined to put it at the sides, 

The efiect of this alteration will be to increase the width of 
the footyaths, where additional space is most wanted, 
to 15ft., leaving the breadth of the roadway practically 
che same as before. Double lamps will be providedon the centre 
span, and single ones over the others, and at the junction of 
the bridge and the side approaches. Formerly, no provision 
was made except the side scuppers for the drainage of the 
bridge. Now, when the surface is swept at night the water 
and refuse matter will flow into gullies connected by an 
earthenware pipe 6in. in diameter, discharging at each 
end into the town drainage. The gradient at the approach 
on the Surrey side is 1 in 30, and 1 in 55 on the Middlesex. 
Among minor and contingent works connected with the 
widening may be included the repairs to the soffit of the 
existing arches. The whole of the masonry was scraped and 
cleaned, and all the joints raked out and re-pointed in cement 
mortar. The repairs were carried out by means of Palmer’s 
travelling stage. Wire ropes were stretched from one foot- 
bridge to the other, passing beneath the intrados of the 
arches. To these ropes the stage was slung up by suitable 
tackle, and was provided with small pulleys or rollers, which 
rested on the ropes, along which the stage travelled back- 
wards and forwards a la Blondin. The whole disposition is 
represented in the engraving in Fig. 2, which also shows a 
portion of one of the steel cantilever trestles and the 
temporary timber protecting dolphin. The widening works 
are from the designs and under the superintendence of Mr. 
A. Murray, F.R.1.B.A., City Surveyor; and Mr. E. Cruttwell, 
M. Inst. C.E. Mr. W. B. Cole, A. M. Inst. C.E., is the 
resident engineer, and Mr. W. Muirhead, A.M. Inst. C.E., is 
the engineer for the contractor. 








DEVELOPMENTS IN AUTOMOBILE CONSTRUC- 
TION.* 


By T. CLarkson. 
(Concluded from page 313,) 

Various forms of valve for the distribution of steam to the 
cylinder have been tried under the special conditions pertaining to 
automobile service, including those of the piston, mushroom, and 
slide types, both balanced and unbalanced. The type of valve 
which I have found to give the best results is the slide valve of 
circular instead of the ordinary rectangular form. The usual 
locomotive practice of connecting the valve to the valve-red by an 
encircling yoke has been adopted, and in the case of the circular 
sliding valve this forms an exceedingly simple construction, per- 
mitting the valve to rotate and so equalise wear, obviating 
perhaps what is the greatest trouble of the sliding valve, viz., the 
tendency to score and wear in grooves, especially at the ends of 
the steam ports. The effect of making the valve circular and per- 
mitting it to rotate is very remarkable, the surface of the valve 
burnishing up like a mirror, and producing a similar surface on 
the port face of the cylinder, although this, of course, does not 
revolve. Another important feature in this connection is that the 
valves are placed beneath the cylinders, which are ho-izontal, and 
in this way allow the water of condensation to automatically drain 
from the cylinders when startirg without necessitating the use of 
drain cocks or relief valves. 

Another important detail is the proper construction of pumps 
ased for feeding the boiler, and for pumping the fuel and 
lubricating oil, as well as returning the water of condensation from 
the hotwell, back to the tank for use again. One standard form 
of interchangeable pump and valve box has been devised, as a 
result of experience with many forms, the valves being in the form 
of flat discs, with about ,j;in. lift, and the whole of tue valve box, 
including both suction and delivery, is conveniently got at by 
slackening a single screw. This form of valve box I have found to 
work extremely well at very high speeds, even as high as 
900 double strokes, or 1800 single strokes per minute, and so long 
as dirt is excluded by fitting a strainer on to the suction side, I 
have néver found them to fail, or even to need grinding. The 
valves are not ground originally, but fitted to the vaive box 
directly as they leave the machine. 

Another imrortant detail in pump construction is in dispensing 
with the ordinary form of stuffing-box, the use of which, as 
already mentioned, requires certain experience and judgment, 
otherwise leakage takes place around the plunger through defec- 
tive packing, or the friction on the plunger is greatly increased by 
screwing the packing too tight. In place of the ordinary packing 
[ have substituted a solid ring, made on the hydraulic principle, 
which may be conveniently slipped over the plunger, and requires 
ao attention for adjustment. When the plunger begins to show 
signs of leakage the ring may be replaced with a new one in a few 
minutes. The rings are made accurately to gauge, and will run 
for 1000 miles without renewing. In this connection it is important 
that the plunger be of suitably hard material and accurately 
machined, as any irregularities or roughness of its surface would 
soon injure the packing ; also the avoidance of all lateral strain or 
movement is desirable, and for this purpose I have found a ball 
joint on the connevtion, between the plunger and its operating 
excentric, to give the best results. 

One of the most important details affecting the engine is the 
provision of automatic lubrication to every bearing. It is neces- 
sary to divide the lubrication into systems. First, dealing with 
the internal lubrication of piston and valves, which are in contact 
with the steam—these require a special grade of cylinder oil—and 
an independent system dealing with the other bearings of the 
engine, such as slides, journals, and valve motions, which are not 
exposed to the direct action of the steam. This may be classed as 
external lubrication. The life of the machinery and its general 
efficiency is largely governed by the effectiveness of lubrication, 
and I therefore call special attention to the means of securing the 
most reliable lubrication with the smallest attention on the purt of 
the driver. Forms of lubricators, or devices for feeding the lubri- 
cant to the working surfaces, are simply innumerable. Much 
ingenuity has been displayed in their construction, with the object 
of securing a regular feed and avoiding stoppages, which would 
speedily have disastrous consequences, 

A lubricator consists of a reservoir and one or more feeders. It 
may be portable, as in the old-fashioned oil can, which is perhaps 
the most elementary form of lubricator. Usually the lubricator is 
fixed close to the bearer it is to serve, or, should this be in- 
accessible, it may be fixed at a distance, and a connecting pipe 
used. The use of anoil can is extremely wasteful in lubricant, and 
should the interval between the successive feedings be too long, 
permanent injury to the bearings is likely to result, The same 
general conclusion applies to all devices which depend for their 
action upon human adjustment and attention, and I have no 
hesitation in affirming that to expect a driver to regularly fill and 
periodically inspect and adjust a lot of lubricators in a car is highly 
unreasonable. Even with a careful driver, some may be overlooked 
—or in the act of filling, foreign substances may get in—besides, 
the filling operation is messy and disagreeable, and therefore 
likely roy postponed unduly. In preparing a car for service, 
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and could this be 
shortened and the 


attention to lubricators forms no small part, 
entirely done away with, the time would be 
pleasure of using a motor greatly increased. 

_ Speaking broadly, there are two systems of lubricating a bear- 
ing. In the first the rat» of feeding is adjusted as far as prac- 
ticable to the actual requirements. 2 * the second the bearing is 
liberally flooded and the large surplus. recovered for use again. 
It would not serve y purpose to attempt to describe the 
innumerable forms of lubricators which come under the first 
category, all of which depend individually for their action upon 
human adjustment, since I am entirely opposed to such human 
adjustment and individual inspection. The long rows of sight- 
feed dips which are sometimes seen on a dash board are veritable 
instruments of torture, and it is perfectly unreasonable to expect 
the driver to look at them. With such an instrument the poor 
driver is between Scylla and Charybdis—either he must largely 
overfeed, or risk a stoppage and a ruined bearing. 

The quantity of good oil n to maintain a film between 
the workiog faces of a well-constructed bearing is very small 
indeed. To approximate the rate of feed to this small quantity 
means a very smalldrip outlet, and a very small drip outlet means 
that a tiny particle of dirt or extra thick oil will stop the supply 
altogether. To avoid this the feed is habitually extravagant, and 
the cost for wasted lubricating oil may easily be ten or more times 
of what is actually used. The system of liberally flooding the 
bearings and a the surplus implies that all the bearings 
are effectively encl , not merely to exclude dust—which is a 
good thing in itself—but to catch the surplus oil and collect it in a 
common reservoir. 

The oil may be supplied to the bearings either by the splashing 
of the mechanism in a bath of oil, or the oil may be pumped over 
the bearings. Both ways have the advantage of starting and 
poe es the lubrication simultaneously with the running of the 
machinery, and without the intervention of the driver, which is a 
correct principle. The waste of oil is extremely small—if the case 
is properly made—and consequently the best quality does not 
become an expensive item, when one gallon will last fora thousand 
miles. Splash lubrication answers well in some cases, where all of 
the bearings are in a position to benefit by the splash distribution ; 
but this is not always the case, and the violent agitation of the 
body of oil tends to preserve in suspension any fine solid particles, 
either of dirt or metal, which should be allowed to settle. For 
the above reasons I advocate pumping the oil under pressure. 
A force pump working under the extremely favourable conditions 
of dealing with iubricating oil will run for years without attention, 
and its action may be instantly tested at any time when running 
by momentarily pressing a button. 

The next step is to ensure that the oil which is pumped is going 
to all of the i On an automobile I do not advocate a 
separate pump for each bearing—one pump for all the bearings is 
enough, only we must be sure they all get a proper share. One 
arrangement is for the grt to deliver the oil into a distributing 
main, fitted with branch pipes, which connect with the several 
bearings. The objection to this is that some of the branch 
pipes may become fouled after prolonged use, and the rest 
of the branches will obligingly take their brothers’ share. 
Or, if some of the branch pipes are longer than others— 
which is practically inevitable—the short ones take more oil 
than the longer ones. This means that the circulation in the 
larger pipes is less vigorous, and this is the first step to becoming 
sucgish and finally stopping altogether. Such an attempt at 

ual sharing or commution must fail, and I can only see one 
effectual remedy for it—namely, to compel each of the branch 

tubes in turn to take the whole of the oil delivery for a fraction 
of the time, instead of attempting to take a fraction of the 
delivery all the time. From this conclusion—which, it will be 
noted, professes nothing more than ordinary common sense—it is 
a short step to construct such a distributor. 

In a distributor which I have found to answer perfectly and give 
no trouble, the oil is delivered by the pump into a pipe, and 
fills a box, from which the only outlets are a ring of holes, 
each of which communicates with a bearing. This ring of holes 
is covered by a circular disc, which is eae revolved by the 
motor. On one side of the disc a segment is cut out, so as to un- 
cover one hole at a time, and the desired result is accomplished. 
Care is to be taken to make the segment wide enough to partially 
open the next hole before closing the last. Any number of branches 
may be used. The arrangement works perfectly ; it has never 
given the slightest trouble since it was made. After running over 
3000 miles, a ‘‘ Chelmsford” engine fitted with it was taken to 
pieces and examined. The surfaces were found in perfect condi- 
tion, and there was practically no wear ; the engine was as good as 
new, and would certainly run a distance equal to the circumference 
of the earth before needing repair. The consumption of lubricat- 
ing oil is very smal], and the relief from attention to lubricators has 
added a great charm to driving. The oil is strained each time it 
circulates, and any solid particles are submitted to quietly settle to 
the bottom of the oil well, where they candono harm. A drain 
tap is provided at the lowest point, and replenishing is done 
through a large inspection hole in the top of motion case. It is 
not necessary to carry a reserve of lubricating oil, or even an oil 
ean, except for steering and brake motions. One filling of the 
well—say a gallon—will last quite a thousand miles on a large car. 

Secondly, with regard to cylinder lubrication. As the long- 
distance steam car is required to recover the water of condensation 
for use again, and as it is desirable to have this water as pure and 
free from grease as ible, the less oil that is used in the 
cylinders the easier will se tion become. Owing to the inter- 
mittent character of the service of pleasure cars, and to their 
remaining out of commission for days at atime, during which 
cylinders and valves might corrode, it has not been found 
practicable to dispense altogether with cylinder lubrication, or 
to trust altogether to graphite, a film of oil being necessary to 
preserve the surfaces against oxidation. 

The great point in cylinder lubrication is to use the smallest 
possible allowance with regularity, since it is useless to send an 
excessive quantity of oil into the cylinders—much of which is 
wasted, and merely throws extra work upon the separator—and 
then to have a long interval, during which no oil is supplied, when 
injury may result to the working surfaces. There is no doubt that 
the question of separation of oil is entirely bound up with that of 
provision of a perfect form of oil feeder to the internal parts of the 
engine. Lubricators on the sight-feed and displacement principles 
I have not found to be satisfactory. The only satisfactory form 
which I have found is a positive pump, which forces a measured 
quantity at regular intervals into the cylinders, during all the time 
they are in operation. One difficulty experienced in pumping so 
small a quantity of oil positively was to safeguard against the 
effect of minute leakage back to the pump, but this has now been 
overcome in a practical manner, and the supply of oil to the 
cylinders made entirely automatic, and removed from the care of 
the driver, who has merely to replenish the oil reservoir about 
every 1000 miles. 

Another important detail in the fitting of steam cars is the pre- 
vention of leakage from pipe joints. Brazed joints have not been 
found satisfactory, and screwed joints are objectionable, as it 
means using a heavier weight of pipe than is n to resist 
the pressure, in order to provide the extra thickness at the ends 
necessary for screwing. On the other hand, copper not having 
proved reliable, I have adopted solid drawn steel pipes for all the 
service. lines on the car. @ thickness of this tube is about 18 
gauge, and is of abundant strength to resist any possible internal 
pressure, but it is not thick enough to weaken by screwing at the 
ends, This difficulty is overcome by making a special form of 
union, and by flanging the ends of the pipes, me union joining the 
flanges together with a jointing ring between, Since adopting 
this form of joint not the slightest trouble has been experienced 
through leakage, and one of the greatest causes of stoppage and 
annoyance has been eliminated. 

Coming now to the general question of the comfort of travelling 


on the road by motor car, several difficulties are met with, chief of 
which may be noted the problem of the tires and the dust. The 
use of pneumatic tires unquestionably gives greater smoothness, 
especially on bad roads when travelling at high speeds, but there 
is always present the liability of puncture. For moderate speeds, 
up to 25 miles per hour, I have found properly-constructed solid 
tires, combined with a good spring suspension, to give practically 
the same freedom from vibration, and giving substantial comfort 
in the knowledge that one is not liable to be stranded on the road 
at any moment by puncture. The construction of solid tires bas 
latterly been much improved, by making them endless, and by 
attaching them to the rim of the wheel by bolting between a 
couple of steel flanges instead of the ordinary form of channel fixed 
on the rim. I repeat that, with speeds up to 25 miles per hour, 
riding upon these tires is as comfortable as upon pneumatics. 
Further, although- itis not fashionable in automobile circles at 
present to speak against speeds in excess of 25 miles an hour, I 
think the sooner the high speed craze comes to an end the better 
for automobilism. 

I submit that a speed of 25 miles per hour need never be ex- 
ceeded for any commercial purposes, and, with the exception of a 
small sporting section of automobilists—the importance of which 
will gradually diminish—this speed will generally be considered as 
ample and sufficient for all purposes of pleasure also. I do not by 
any means pretend to say that a speed of 25 miles per hour is 
always permissible, as everyone must recognise the impossibility 
of fixing any limit which will be safe and reasonable under all 
conditions, & I beg to lodge a protest against the outcry that the 
automobile industry is doomed merely because the indulgence of 
the very high speeds is discouraged. The sooner the speed 
question settles down within common-sense limits the better for 
everybody. 

Next as to the dust problem. This is partly connected with the 
speed question, as the dust is not such a serious difficulty to other 
users of the road when cars are travelling at moderate speeds. 
The dust problem is divided into two parts. * First, as affecting 
other users of the road, and, secondly, the occupants of the car. 
A nioderate speed, combined with improvements in the preparation 
and treatment of the surface of the road, may go a long way 
towards settling the question altogether, but as it will be a long 
time before the general road surface of the country is materially 
altered, I submit that the solution of-the dust problem for the 
occupants of the car is to adopt a covered form of car rather than 
the dpen and exposed type, and there is already a decided 
tendency noticeable in this direction: 

In the early days of railway locomotion the passengers were 
carried in open trucks, where they had the full benefit of the 
breezes, but had no protection from the sun, rain, or dust. It was 
soon found necessary to cover them in, and no one now asks for an 
uncovered railway carriage. The same thing is likely to be 
repeated in the design of automobile bodies for the conveyance of 
passengers. Observation of the condition of a car at the end of a 
journey will show that practically the whole of the dust is on the 
rear of the car, the front parts being fairly clean. The explana- 
tion of this is, that the front of the car is for the most part 
travelling in a clear atmosphere, but the dust raised by the 
wheels is sucked after the car in the partial vacuum produced by 
its movement through the air, and if the rear portion of the car is 
effectively enclosed and made dust-tight, the front and sides may 
be left fairly clear. 

Amongst the other advantages of covering in the body I may 
enumerate protection from rain, sun, wind, and flies. Comfort- 
able travelling in all conditions of weather, without the necessity 
for using a special, and more or less disfiguring, costume. Suit- 
ability for either day or night service, also for warming the 
interior of the car in cold weather, which may be done inexpen- 
sively by the use of a little of the waste heat of the engine, and in 
this connection I desire to indicate a new source of pleasure and 
enjoyment to be derived from touring through the country in the 
winter time, even with several inches of snow, when passengers 
may enjoy the scenery while remaining as comfortable and snug as 
at home. 

Another advantage possessed by the covered car is that it pro- 
vides a safe storage for the property of the owner, and one’s wraps 
and personal effects may be locked up in the car while the owner is 
away ; also there is ample space available on the roof for luggage, 
without incommoding the passengers. Still another advantage of 
the covered car is that it permits the employment of very effec- 
tive, yet unobtrusive, means of obtaining a good natural draught 
for the removal of the products of combustion. This is a special 
advantage to a steam car, for although the products of combustion 
may -be got rid of laterally, or underneath the car, there is no 
doubt the best result is obtained by permitting the gases to ascend 
in the direction they are natarally disposed to take, I think it 
would be an advantage for all cars, whether steam or petrol, to 
discharge the products vertically upwards, instead of as at present. 
In this way any objectionable fumes would be dissipated more 
quickly, and without leaving an objectionable trail on the road, 
which is offensive to the public. 

Finally, I beg to urge upon all interested in this great develop- 
ment of engineering, which is sure to have so large an effect on 
the general welfare of the community, to discourage the indulgence 
of high speeds—which are unnecessary and prejudicial—and to 
enco' e manufacturers to specialise in the production of one 
standard useful size of motor, which may be applied to many 
different purposes. Only in this way can manufacturers hope to 
combine the highest excellence of construction with the low cost of 
production, which will enable this country to challenge the com- 
petition of the world. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Midland market just now is somewhat unsettled by reason of 
the downward movement in Scotch and Cleveland warrants, but an 
early recovery is anticipated, as oa gran continue good, and 
stocks, it is noticed, are exceptionally low. Pig iron producers 
quoted to-day—Thursday—from 6d. to ls. higher figures than 
recently, owing to the general advance in fuel which comes into 
force to-day—October Ist. Consumers did not seem at all willing 
to give the extra money, but kere and there it was obtained. 

In the manufactured iron trade the bar and plate mills of the 
list houses are well engaged upon the production of superior 
material, specifications for which have been coming in steadily of 
late, and since there is a considerable quantity of further material 
of this class needed in the district in connection with various 
engineering contracts locally held, the position and prospects of the 
list houses are cheerful. 

The South American and South African demand for galvanised 
corrugated sheets remains satisfactory. 

The threatened recrudescence of American competition has not 
been experienced yet, although advices which reached the Mid- 
lands from the other side spoke of it recently as imminent. 
Opinion is divided as to how the Midlands would influenced if 
the difficulties which at present appear to be surrounding the 
Trust should thicken. Some believe that, in that case, the 
dumping policy would be carried on more bg eape than ever, 
with the result that American material would be offered in the 
Midlands and other parts of the kingdom at very low prices more 
freely than ever before, greatly to the disadvantage of Midland 
steel firms. Others, again, do not take this view, but hold, on the 
contrary, that the Trust would, under such circumstances, be all 
the more likely to confine its operations to America, where prices 
for its production are, thanks to the Protectionist system, so much 
better than can be obtained in Europe. 





Staffordshire-made Bessemer billets are quoted to-day £4 12s, 6d., 


but the Trust is believed to be selling its steel billets in America 
at from 26 dols. to 274 dols., which is = to £5 4s. or £5 9s. per 
ton. If they are to compete locally with Midland-made billets, the 
Americans must therefore be prepared to accept, to start with 

from 11s. 6d. to 16s. 6d. per ton less than they are getting at home 
now. But 15s. or 16s. per ton must also be allowed for freight and 
other transit charges. So that, apparently, the American pro- 
ducers would have to make up their minds to be worse off than at 
present by from £1 6s. 6d. to £1 12s. 6d.—or, say, broadly, an 
average of £1 10s. per ton—before they could offer steel billéts in 
the Midlands on a par with local-made material, to say nothing of 
underguoting it. Thirty shillings per ton is not an amount which 
any steelmaking concern can afford to throw away heedlessly 

whether that concern is American or British, and we may be quite 
sure that before resuming European operations on an active scale 

the Trust will make certain that all home requirements havo been 
filled, and some advices from the States are by no means affirma. 
tive on that score. 

The advantages of the new Frankley reservoir have been very 
marked recently, and were freely commended at a meeting a few 
days ago at the Water Committee of the Birmingham City Council, 
One reason why the reservoir has proved so useful is that owing to 
certain circumstances it was not —— in July nor in part of 
August to draw on the river Blythe, which meant a reduction of 
six million gallons per day from the ordinary sources of suyply, 
The compensation found in the 200 million gallons stored at 
Frankley was, therefore, very welcome. The rainfall in the Klan 
Valley up to the end of August was 52hin., which was 3in. in 
excess of the total rainfall for the whole of the year 1902. The 
Craig Goch reservoir has been overflowing for the past three \ecks, 
Yet, locally, the rainfall registered at Whitacre amounted t. only 
19}in, up to the end of August, which was about half an inch less 
than the same period of last year. 

The inauguration took place on Tuesday of the new Aston 
electric power and lighting station which has been built by the 
Aston Manor Urban District Council. The engine-house, 80ft: long 
by 45ft. wide, with fadilities for extension, contains three com- 
pound engines direct-coupled to dynamos, and running «t 200 
revolutions per minute. Two of the engines are of 80 horse- 
power each, whilst the third is of 400 horse-power—n iking 
2000 horse-power in all. The dynamos produce 1250 kilowatts, 
In the boiler-house are three pairs of tubular boilers fitted with 
automatic stokers, The slack is brought from the canal side by 
conveying machinery and deposited in hoppers above the boilers, 
whence it passes into the feeder bins. The conveyor buckets 
descend at the opposite end of the building and pass beneath the 
floor in front of the fires, carrying off the ashes. A 300ft. a:tesian 
well has been sunk by the Council for the necessary water supply, 
whence the water is raised by electric pumps to a 20,000-gallon 
storage tank placed on the roof. From the tank the water passes 
through a softener, and is then heated in an economiser, which is 
fired by waste gases from the furnaces ; and from the heater it is 
fed into the boilers by electric feed pumps. The station has been 
designed and carried out by Mr. R. P. Wilson, and the building 
work has been successfully executed be Mr. Lee. At the 
inaugural ceremony the light was switched on by the wife of one 
of the councillors—Mrs. Frederick Smith—and congratu!atory 
speeches were made as to the way in which this handsome and 
useful new engineering undertaking has been carried out. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Very little change can be reported in the situation 
generally throughout the engineering trades of this district, 
except, perhaps, that in some branches complaints of slackness are 
becoming more general, and reports, taking them all through, are 
not at all satisfactory. Apart from a few firms who have 
specialities, and electric work, engineering establishments as a 
rule are not more than moderately engag Indications generally 
searcely point to any — material substantial improvement, 
except that there is a more hopeful sign in the prospect that the 
cotton trade may before long regain its normal conditiun. A 
return to activity in this important Lancashire staple industry 
would no doubt tend towards a more healthy condition in other 
branches of trade, in which engineering and the textile machinery 
sections would no doubt largely participate. 

In the iron trade the continued downward move in Middles- 
brough and Scotch brands is altogether disorganising the market 
here, and during the week business has been in a very 
unsettied condition. To a large extent, as I have previously 
intimated, anticipations of renewed exports of American pig iron 
to this country are assigned as one cause of the present break up 
of prices. During the Psa fortnight there have been inquiries 
from America for offers from this district for pig iron, but so far, 
I do not hear of actual business having been negotiated within the 
last few days. Merchants have received offers of American pig 
iron at about 55s., delivered Manchester docks, This, however, 
in the face of Middlesbrough iron obtainable, delivered by rail 
Manchester, at 52s. 4d. to 52s. 6d., and Eglinton at Manchester 
docks at about 56s. 6d. net is not a sufficiently tempting 
price, and until American iron comes substantially lower, it 
is not likely to find a market here. The opinion of some 
of the leadi: merchants, however, is that we shall have 
American iron ‘dumped down,” perhaps in large quantities, on 
this market before the close of the year. The shipments of cotton 
from the United States for ire have now commenced, and 
a great deal will depend upon whether vessels are in want of 
bottom weights for their cargoes, and consequently the freights at 
which they will be willing to bring over pig iron practically as 
ballast in the cotton ships. During the last exportation of 
American iron to this country, which at that time seriously 
—— the markets here, it was brought from Alabama to 
the Manchester docks at freights ranging from 10s. up to 13s. per 
ton. Whether low freights like these will again be available is 
open to question, but if the makers in the Alabama district have 
a large surplus to di of, questi of price will be no real 
barrier, as sales would be made on such terms as could be got, and 
this is a contingency which, amongst many iron trade representa- 
tives in this district, is regarded as more than probable. 

The iron ’Change meeting at hester, on Tuesday, brought 
together about an average attendance, but with little in the way 
of actual business doing. The situation with regard to the probable 
large importation of American pig iron, already referred to, was 4 
a deal discussed, but apart from this, the general unsatisfactory 

nancial position throughout the country was considered as having 
a seriously depressing effect upon trade, and as probably being 
one contributing cause to the further slump in the warrant 
markets. ‘[he continued downward move in pig iron prices 
necessarily checks buying, consumers only giving out orders as 
they are compelled, and where business of any moment is put 
through it is not on the basis of current rates, but at special 
prices, which sellers are not disposed to divulge. y 

For No, 3 foundry brands of pig iron quotations of Lancashire 
makers are rather easier, 53s. 6d. being about the full average, 
with Lincolnshire 50s. 6d., and Derbyshire 53s. 6d. to 54s, 6d. net 
delivered Manchester. Middlesbrough iron, which has dropped 
about 3s. per ton during the month, quoted about 52s, 4d. to 
52s, 10d. net by rail Manchester ; with Scotch iron, delivered Man- 
chester docks, about 56s. 6d. to 56s, 9d. Eglinton, 58s. to 
58s. 6d. Glengarnock, and 59s, 6d. to 60s. Gartsherrie. Forge 
qualities remain nominally without quotable change at about 50s. 
to 50s. 3d. Derbyshire, and 50s. 2d. Lancashire and Lincolnshire 
brands delivered Warrington, but practically little or nothing 
doing to really test prices. Forhematites only a very slow inquiry 
is reported, with prices easier, makers ha given way about 6d. 
upon last week’s rates, and No. 3 foundry is now quoted about 














65s. 6d. to 66s. 6d. net delivered Manchester, 
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‘A hand-to-mouth sort of business continues the seme report 
in the finished iron trade, new orders comi orward very 
indifferently, and most of the forges running short time. The 
associated bar iron makers maintain their basis quotations at 
£6 10s., but outside makers are bog | as low as £6 7s, 6d. to 
£6 83. for good gay ere North Staffordshire bars remain 
£6 10s. to £6 15s. for the leading brands, but £6 53. quoted by one 
or two of the makers. Hoops and sheets are unchanged from the 
quotations last given. , See . 

I understand a scheme which has been initiated in the Lancashire 
district is beiag put forward for a combination of the various 
finished iron makers’ associations throughout the country, and the 

reliminary proposals for carrying this project into effect have been 

laced before the trade. In a dition to a combination of the 
finished jron manufacturers’ associations, the project, I am informed, 
js also to include the co-operation of the merchants. It is sug- 
ested that whilst the manufacturers bind themselves to maintain 
acertain stipulated price, there is to be some sort of apportion- 
ment with regard to the selling of the iron through different 
merchants, who practically would become commission agents to 
the makers. The manufacturers would settle the price for the 
jron, and the merchants would sell at a commission which would 
be a matter of arrangement between them and the respective 
makers. It is hoped by these means that more stability may be 

iyen to prices generally, and that the trade may be placed on a 
more healthy —. 

Steel billets are, if anything, rather easier, the average quotations 
for local makes being about £4 12s. 6d. to £4 18s. 6d., according to 
delivery, with £4 15s, still a nominal price, and German billets 
£4 7s, 6d. delivered in this district. Steel bars are also not quite 
so strong, £6 5s, to £6 7s. 6d. being about full average figures. 
Low quotation continue to be made for plates, tank qualities being 
obtainable at from £6 to £6 5s., with boilermaking qualities 
quoted for locomotive purposes or outside boiler specifications 
£6 12s. 6d. to £6 15s., with the Association basis still £7 23. 6d., 
but this is to a large extent little more than a nominal figure. 

In the course of a paper on ‘‘ Tar Distillation,” read before the 
Manchester District Sealer Gas Association on Saturday by Mr. 
Harold Smith, of the Bury Corporation, the reader incidentally 
mentioned that during the recent South African war the Govern- 
ment stopped the exportation of carbolic acid, one of the extracts 
obtained in distilling tar, and which is largely used in making 
picric acid, one of the ingredients of lyddite, because the Boers 
wore obtaining supplies of lyddite from Germany. In the mean- 
time, however, the Germans, with their usual inventiveness, bad 
discovered a substitute for carbolic acid, and our market for 
carbolic acid was, consequently, now very much worse than it was 
before the South African war, 

A continued want of animation characterises the coal trade 
throughout this district, and four days per week is still the full 
average that pits are running, with supplies of all descriptions 
of fuel plentiful, and except that house-fire qualities maintain 
late rates, there is rather a weakness than otherwise in prices 
generally. 

Even for house-fire coals the demand continues slow for the time 
of the year, and many representatives report inquiries slackening 
off rather than increasing, with the present restricted output 
ample to meet all requirements. Under these conditions there 
has been no advance in prices with the close of the month, nor is 
there any present indication of any upward move. 

The demand for ironmaking, steam, and general manufacturi 
purposes remains indifferent, and the lower qualities of roun 
coal are barely maintaining late rates. To move away surplus 
output, especially in the inferior sorts, collieries frequently quote 
specially low figures, and for inland sale 7s. 9d. to 8s. is not at all 
an unusual figure for the commoner sorts, with good ordinary 
qualities scarcely averaging more than 8s, 3d. to 8s, 6d., and any- 
thing upon this is only got for some special sorts. 

Supplies of engine fuel continue in excess of requirements, 
largely owing to the curtailed requirements for mill consumption 
There are, however, anticipations that before the close of the 
present month full time will be generally resumed at the cotton 
mills, and that, with the requirements for the numerous electric 
power stations, which have become large users of slack, the 
surp'us output will soon disappear from the market. At present, 
however, collieries have a considerable quantity of slack hanging 
upon their hands, and to move this away special sales are 
frequently made to large consumers at low quotations. Current 
market rates, however, remain without quotable change, and at 
the pit mouth average 4s. to 4s. 6d. common, 5s. to 5s. 6d. medium, 
and 6s, to 6s. 6d. better qualities, up to 6s. 9d. for some of the 
special sorts of slack. 

The shipping trade is very quiet, especially in steam qualities of 
coal, and, with collieries having a good deal of surplus of this class 
of fuel on their hands, low quotations are made to secure cargoes, 
ordinary descriptions of steam coal delivered at the ports on the 
Mersey being readily obtainable at about 9s. per ton, with quota- 
tions for special qualities about 9s. 3d. up to 93. 9d. per ton. 

A very firm tone is being maintained with regard to prices for 
all descriptions of coke, and makers are moving away without 
difficulty all they are producing at full rates. 

Barrow.—There is a better feeling in the hematite pig iron 
market, not because the demand has improved, but because 
prospects are brighter, and because there is every indication that 
a better demand for hematite pig iron will soon clear the 
accumulated stocks in the district, but necessitate putting in blast 
some of the furnaces now standing idle. There are only 30 furnaces 
on hematite, one on spiegel, and one on charcoal iron, compared 
with 37 in the corresponding week of last year, but makers have 
disposed of some large  ramne of iron, and warrant iron in the 
stores has been iderably reduced in bulk of late. There is now 
only 14,367 tons in stock. Prices are nominally at 57s. 6d. per ton 
net f.o,b, for makers’ iron, while warrant iron is at 55s, per ton net 
cash sellers, 2d. less buyers. Some sales have been made to 
America, The Askam Pier has now been opened for the shipment 
of pig iron. It will be a great advantage to the Millom and Askam 
Company, for it will mean cheap carriage, and in many cases, secure 
orders which it was impossible to accept under old conditions. 

Iron ore is in steady demand at 11s. 6d. per ton net at mines for 
good average native sorts. Spanish ores are in smaller consump- 
tion, and at about 15s. 3d. net at West Coast ports, 

There is a better spirit in the steel trade, and orders are well 
held for heavy rail sections. Some orders have also come to hand 
for steel girder tram rails, and an occasional order is secured for 
light rail sections. There is more business doing in the Siemens- 
Martin department, and the acceptance of several orders for shi 
and boiler plates has brought about full activity at the mills, whic 
are now working night and day. It is confidently expected that 
a fuller business will be done ia this department later on in the 
season. Other steel sorts are in fair but not brisk demand. There 
is, however, a better outlook in heavy steel castings, and chilled 
steel castings are in brisk demand. 

Shipbuilders are re ring to be busier in harmony with the new 
orders recently booked. It is estimated this week that Messrs. 
Vickers, Sons and Maxim have booked an order from the Admiralt 
for a first-class cruiser of the Duke of Edinburgh type. This, wit 
the other work in hand, ‘will induce great activity, and especially 
so as other orders are pending. 

Coke and coal remain quiet and cheap. 

The shipments of benien week reached a total of 8027 tons, and 
steel 13,559 tons, a total of 21,586 tons, as compared with 27,143 
tons last year, a decline of 5557 tons. The shipments of iron and 
steel this year now stand at 681,375 tons, as compared with 736,097 
tons, a decline of 54,722 tons, 











THE SHEFFIELD DISTRICT. 


: (From our own Correspondent.) 
Iv is now certain that the advance decided upon in South York- 
shire house coal of from 6d. to ls. per ton will fs general over the 


various districts. This rise, which was imposed on October Ist, 
has been discounted by general expectation, as values have been 
erage getting firmer during the whole of September. The 
South Yorkshire coalfield is better off in business than its neigh- 
bours, the London demand, as well as that for the Eastern Counties 
and on local account, having been maintained quite up to the 
average of previous years. Winter stocks are now being laid 
in, but the spell of fine weather has militated against any 
rash of orders. Best Silkstones are now quoted at from 13s. to 
13s. 6d. per ton.; Barnsley sorts making from 10s. 6d. to 11s. 6d. 
per ton in the better qualities, and secondary sorts in proportion. 

Rather more steam coal is being ordered by local manufacturers, 
but the weights delivered to railway companies have fallen con- 
siderably, and there is less doing with the Humber ports, though 
a large tonnage is still being taken there. Small coal is reported 
as being in light demand, owing chiefly to the short time now 
worked ia the Lancashire textile industries, and the depressed 
state of the local glass works. Quotations are unchanged, but we 
hear of underselling, which shows that the market is weakening. 
The demand for coke is still maintained, both for home account 
and for export. The values, however, are not quite so firm as 
they were. Good ordinary smelting coke fetches 12s, to 12s, 3d. 
per ton in owners’ wagons at the pits. 

In the heavy industries there is no improvement in the condition 
of affairs. Nearly all our large iron and steel establishments are 
short of work, very few orders are about, and what there are yield 
little balance of profit. It was expected that the Admiralty would 
ere this have given out more work in connection with the new 
vessels to be built, but beyond the three cruisers—one of which has 
gone to Vickers, Sons and Maxim—these hopes have been dis- 
appointed, with the result that the outlook in armour, forgings, 
projectiles, and other accessories of military material is not at all 
bright. Manufacturers are hardly put to it to keep their staffs 
together, and the continued lack of employment is affecting work- 
men seriously. This depression in the military material trade, 
unfortunately, coincides with a similar condition of affairs in rail- 
way and shipbuilding work. The railway companies continue to 
order no more than they need for immediate requirements, and as 
the powers of production in both classes of work have been greatly 
increased, lack of orders at present is more keenly felt than at any 
previous time. 

Although considerable improvement is reported from the new 
territories in South Africa, more particularly in the Transvaal, the 
development of these markets proceeds very slowly. Nearly all 
our manufacturers had made special pre tions to meet a large 
business as soon as the work of regeneration could be begun. The 
labour difficulty, however, is telling against the development of 
trade, both in and out of the country. There are not sufficient 
hands for the mining industry and railways together, hence the 
decision of Sir Arthur Lawley to stop the construction of new rail- 
ways, and to suspend the extension of old lines. No doubt the 
mining industry is the most important, but it is evident that the 
laboor problem has been brought to a head by this decision, and 
something must soon be done tomeetit. In that case, the demand 
from Sheffield manufacturers for their specialities could not be 
otherwise than important, and would greatly help our local 
industries. 

There are rather more cheering reports in the file and edge tool 
trades, Although the home and foreign markets are considered 
to be looking up in several directions, the condition of the ship- 
building yards of the East and West do not encourage hope for a 
great deal of business from these quarters. Representatives state 
that the shipbuilding yards are doing less in files, hammers, and 
other tools than they have done for a long time. A similar remark 
applies to light tools; not even offers at exceptionally low prices 
induce business. In the old staple trades of the city, such as 
cutlery, silver, and electro plate, there is no change whatever for 
the better. e only market where anything like a fair business 
is being done is in the district south of London ; the larger centres 
of the metropolis and various provincial places yield very unsatis- 
factory results. Nor is there much hope with the opening of the 
Christmas quarter of any improved business. Last year’s supplies 
were not cleared off, and until merchants’ shelves are relieved to a 
considerable extent there is little hope of goods being largely 
ordered except in such novelties as attract special attention at any 
time. 

Messrs. Edgar Allen and Co., Limited, Imperial Steel Works, 
who recently took over the business of Askham Brothers and 
Wilson, Limited, have just secured important contracts for points 
and crossings for the Derby and Manchester Corporation Tram- 
ways, 

At the annual meeting of the shareholders of the Sheepbridge 
Coal and Iron Company, Limited, held at Sheffield on the 28th 
inst., the chairman réferred to the new colliery at Dinnington. 
One shaft was down nearly 300 yards, and the second shaft nearly 
200 yards. Coal, it is hoped, will be reached about the depth 
criginally estimated—between 600 and 700 yards. The money for 
this colliery has been — out of profits, and there is a 
substantial sum in hand towards the new colliery at Maltby, 
known as the Scarbrough coalfield. Nc sinking would be com- 

d in this coalfield—the Barnsley seam extending to some 
5000 acres—for eighteen months or two years, as it was necessary 
to wait for the North-Eastern Railway connection. The company 
is arranging for additional coal to complete the area thought 
necessary. Sir Charles MacLaren, M.P., one of the directors, said 
he never remembered a year in which more friendly relations 
existed between employers and employed in the coalfield. He 
should be glad to see a sort of offensive and defensive alliance 
between coalowners and miners, for the purpose of keeping up the 
price of coal and producing the largest quantity of stuff at the 
best possible price. The proper motto of every coalowner was :— 
‘* High prices, low cost, and the biggest output you can get.” 

The shareholders of Charles Cammell and Co., Limited, Cyclops 
Works, Sheffield, received on October Ist a circular intimating 
that provisional arrangements had been made for amalga- 
mation with Messrs. Laird Brothers, shipbuilders, Birkenhead. 
The consideration for the purchase, which is to date as from 
June lst last, is partly in ordinary shares, partly in preference 
shares, and partly in cash. This will require an increase 
of capital, and it is proposed to offer existing holders of 
ordinary shares in the first instance new shares in the proportion 
of two ordinary shares for every complete set of five shares held 
by them of that class at a premium of £3 per share. The name 
of the company is to be altered so as to include the name of Laird, 
and two of the directors of Laird Brothers, Limited, are to join 
the Cyclops Board. Messrs, Cammell’s directors, in the circular, 
state that the average profit of the Laird Company over a period 
of years is sufficient to pay more than twice, and during the last 
two years more than three times the amount of dividend on the 
necessary amount of preference capital proposed to be issued in 
connection with the purchase. When this amalgamation is com- 
pleted, all the three great Sheffield works—Vickers’, Brown’s, and 
Cammell’s—will be shipbuilders. H.M. battleships Royal Oak, 
Mars, Glory, and Exmouth were built and engined by Messrs. 
Laird between 1890 and to-day, and the armour for these vessels 
was mainly supplied by the Cyclops Company. 

There was a remarkable gathering at the Artillery Drill Hall, 
Sheffield, on Saturday night, when Colonel J. E. Bingham, J.P., 
entertained his workpeople on the « ion of his busi jubilee. 
The workpeople, who numbered over 2000, presented the Colonel 
with his statue, life size, executed in Portland stone. It is 
exceedingly creditable to Mr. Frank Tory, the well-known 
sculptor, of Sheffield, who was assisted in his production by his two 
able sons. On the front of the pedestal, in a recessed panel, sur- 
mounted by a past-master’s badge of the Cutlers’ Company—the 
Colonel was twice Master Cutler—is the following inscription :— 
‘Colonel John Bingham, J.P., Master Cutler of Sheffield, 1881-2, 
1884-5, head of the firm of Walker and Hall. Given by his work- 
people to commemorate fifty years’ connection with the firm, and 











to record their affection for him as an employer, their high opinion 


of his upright and faithful character, and their admiration of his 
genius and business attainments. 1903.” : 

To the much-respected wife of the Colonel the workpeople pre- 
sented a Sheraton secretaire, which also bore an appropriate 
inscription. 

Atadinner, over which Colonel Bingham presided, with Mrs, 
Bingham on his immediate right at ie. A. E, Bingham on his 
left, a large number of friends were present, including Sir 
Howard Vincent, Alderman Langley, Air. Samuel Roberts, 
Aldermen Franklin, Gainsford, Senior, Clegg, many repre- 
sentatives of the City Council and other public bodies, Mr. 
H. H. Andrew, Mr. R. G. Holland, Colonel Tozer, Mr. J. L. 
Potts, &c. The Lord Mayor of Sheffield was unable to be present, 
but sent a most interesting letter reminiscent of his association 
with Colonel Bingham, socially and in business, for over forty- 
three years. ‘I have a very vivid recollection,” stated the Lord 
Mayor, ‘‘of Mr. Walker, who first brought electro plate into 
Sheffield ; and your uncle, Mr. Henry Hall, I saw even more 
frequently. Your firm had a fine reputation even in those 
days, and under your skilful, energetic, and persevering 
management, it has grown with striking rapidity. It may 
be interesting to you to know that during the fifty 
— of your business career the weight of silver goods that 

set pana the Assay Offices has increased from something like 
80,000 ounces to nearly a million and a half, and that at the same 
time the market price of standard silver has fallen from 614d. to 
2743d., a fall of over 55 = cent. I should not like toclose this letter,” 
continues the Lord Mayor, ‘‘ without recognising your services 
to Sheffield in connection with the establishment of a Gold Assay. 
Your perseverance has been rewarded by Parliament passing the 
Gold Assay Clause, in reference to which both you and I, along 
with others, gave evidence before the Lords’ Committee. It may 
be too much to expect that the gold manufacturing trade in 
Sheffield will grow as rapidly as the silver has done, but at all 
events I think we may look forward to the new power conferred 
upon the Assay Office having very beneficial results.” 

The presentation of the statue to Colonel Bingham was most 
suitably made by Mr. Heber Ward on behalf of his fellow- 
employés, 

Colonel Bingham, who had a very enthusiastic welcome on 
rising to reply, made a most feeling response, in which he made 
special reference to the good feeling which had always prevailed 
between the firm and their employés. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tuts has been probably the most unsatisfactory and unsettled 
week that has been experienced in the pig iron trade of the North 
of England for upwards of two years, and especially in the early 
part was the tone gloomy and pessimistic. The price of Cleve- 
land pig iron warrants, which had been falling somewhat rapidly 
from the first week in September, declined even more quickly this 
week, touching on Tuesday as low a figure as 43s . cash 
buyers, a fall of close upon 1s. on the day, and of 3s. 8d. trom the 
best price reported in September, while from the highest rate of 
the year the decline was no less than 9s, 8d. The drop in Sep- 
tember was in striking contrast with the condition of the market 
in the three previous months, for over that period quotations did 
not fluctuate to the extent of even ls. per ton, Under such 
circumstances as have prevailed this week, business has been 
practically almost at a standstill, and the ‘‘bears” have been 
makin the most of the reports that have been received from the 
United States, and of the financial depression that is being ex- 
perienced in our own country. They succeeded in frightening 
some of the weaker holders of warrants, who hastened to get rid 
of what they had, and thus played into the hands of those who 
were manipulating the “‘slump.” And while this was going on, 
regular business was at a standstill. But the ‘‘slump” was over- 
done, and on Wednesday there was a reaction, which brought 
about an improvement of 6d. in Cleveland warrants, and the 
tendency is rather more encouraging than it was in the early part 
of the week, when the price of warrants reached a lower level 
than has been reported since January, 1902. 

In Cleveland iron this week the transactions have been very few, 
and on Monday and Tuesday prices were practically nominal. The 
leading makers have neither quoted nor accepted anything less 
than 45s. per ton for No. 3 Cleveland pig iron, but they are not 
badly off for orders, and did not want to sell at the low prices of a 
panicky market, thus helping the speculators in their endeavours 
to beat down the value of iron. Butsecond hands and some of the 
makers did offer No. 3 at 44s. on Tuesday, but as 43s. 34d. was all 
that would be given for warrants, buyers were not prepared to pay 
even the lowest price asked for makers’ iron. On Wednesday, 
there being a reaction in the warrant market, with an advance of 
6d. per ton, the price of No, 3 was raised to 44s. 6d. No. 4 foundry 
hasbeen at 44s., and the same figure was also asked for grey forge ; 
indeed, some traders expect to see it dearer than No.3. Mottled 
iron is at 43s. 6d., and white iron is unquotabie, as there is practi- 
cally none to be got, for the little that is turned out is needed to 
fulfil orders that should have been executed some time ago. 

The hematite iron trade is not in a satisfactory condition, but it 
has not been so much affected by the diso: ised state of the 
warrant market as Cleveland iron has, Mixed numbers have been 
reduced to 54s. per ton, which is 6d. below the best price of last 
week, and No. 4is at 51s. The production of hematite pig iron in 
this district has been much reduced on account of the depression 
in the steel trade, and that has lessened the consumption of Rubio 
ore. After having been long out of proportion with the value of 
pig iron, the price of ore is now easier, and consumers will hardly 
pay 15s. per ton c.i.f. Tees. 

The exports of pig iron from the Cleveland district during 
September were good. They were in excess of those of August, 
but fell short of those of September, 1902, It is satisfactory to see 
the large increase in the shipments oversea as compared with 
August, all the more so because last month Cleveland sent not a 
ton of pig iron to the United States, whereas in September last 
year no less than 29,196 tons were forwarded. The continental 
demands have been better, but consumers oversea have bought 
little this week on account of the very unsettled character of the 
market. The total shipments of pig iron during September were 
101,910 tons, as compared with 97,371 tons in August and 110,606 
tons in September, 1902. The stock of Cleveland pig iron in the 
public warrant stores was reduced nearly 5000 tons during the 
month, which is an indication of the scarcity of pig iron in makers’ 
hands. 

At the annual meeting of the Weardale Steel, Coal and Coke 
Company, Limited, this week, the chairman said that they ex- 
pected to have the blast furnaces at the Cargo Fleet Ironworks 
in operation early in 1904, and the steel works, which they are 
removing from Tudhoe to Cargo Fleet, will be ready for work 
before the close of that year. Originally there were five -blast 
furnaces at Cargo Fleet, but these were all pulled down, and 
two are being put up capable of producing as much iron as the 
previous five, ith respect to the steel works, the chairman said 
he believed they would be second to none, either in this country 
or abroad, and would enable the company to prodace steels more 
cheaply and better than those of any other country. 

In all branches of the manufactured iron and steel industries 
business is very slack, and, generally, work is irregularly carried 
on. Even for rails the demand has fallen off again, and producers 
do not speak so hopefully as a short time ago. Heavy steel rails 
can now be obtained at £5 net at works. The makers of iron ship 
plates have officially reduced their quotations 2s. 6d. per ton, 
and are now taking £6 7s. 6d., less 24 per cent. f.o,t. But no 
change has been made in the price of steel ship plates, which is 
kept at £5 12s. 6d., less 24 per cent. f.0.t. Steel ship angles are 
at £5 10s. ; packing iron, at £5 10s. ; iron sheets, £7 10s. ; steel 





sheets, £8; iron ship and girder rivets, £7 15s. ; steel ship 
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rivets, £8 10s.; common iron bars, £6 7s, 6d.; and best bars, 
£6 17s. 6d., all less 24 per cent. f.0.t. 

The official statistics compiled on behalf of the Bradford Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 
North of England, and showing the extent of the deliveries and 
net prices rea'ised for manufactured iron in the district, pee to 
be more satisfactory for the two months ending August 3lst than 
was looked for, so far asregardsthe prices. Quoted prices during the 
months named were on the downward tack, but under every head 
realised prices exhibited an improvement as compared with the 
May-June figures. 

At the annual meeting of the shareholders of Sir W. G. Arm- 
nie Whitworth and Co., Limited, Sir Andrew Noble, who 
presided, dealt with the experiments that the company are carry- 
ing on at their Openshaw Works in the manufacture of armour 
plates. Over these experiments the company has spent large 
sums of mcney, and it is claimed that it has the most improved 
armour-plate factory existing. The experiments were reported tobe 
successful. The firm has made a number of under-water discharge 
torpedo tubes, and experiments have been carried out with these 
in Aus‘ria, Holland, and Sweden. A great number of experiments 
his a's> been made with explosives for propelling the projectiles 
from guns, and with high expl:sives for artillery. As to the 
amount spent on mountings and gun carriages, the chairman said 
the gun trials had been made from eight of H M. war ve:sels. 

The demand for coal is slack in several branches, but there is no 
complaint to be made about business in the steam and gas coal 
departments, the deliveries of which classes of fuel are as good as 
at any time this year, and the prices are firm, best steam at 
103. 9d, seconds at 7s 3d., and goud gas coal at 93. Bunker, 
manufacturing, and coking coals are in poor request. Coke is 
in lessened demand, and ssllers cannot keep up the price in the 
face of the falling values of pig iron. The Maiusforth Colliery 
near Ferryhill, which was closed twenty-one years ago, is shortly 
to be re-opened. Practically over £12),000 was then spent over 
the colliery, and yet the work of opening the place was far from 
completed. Very little coal was raised, but the immediate cause 
- of the stoppage was an inrush of water into No. 2 shaft while 
under construction, with wh‘ch the company could not cope. The 
colliery has been acquired by the Carlton Iron Company, which is 
more succassful in dealing with the water than the original 
pioprietors. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market was closed on Monday, which was the Glas- 
gow autumn holiday. On its re-opening on ‘l'uesday the tone was 
exceediagly depressed, and the feeling on ’Change was altogether 
of a gloomy description, owing to the crisis in the money market 
and on the Stock Exchange. 

A smart drop occurred in the prices of pig iron warrants, and it 
is supposed that while this is due mainly to speculative account 
being affected temporarily in an adverse manner, yet the state of 
the home and Amsrican markets generally bas also had a depress- 
ing influence. Business has been done in Cleveland warrants at 
433. 74d. to 43s. 4d. cash, and 43s. 6d. to 43s. 44d. one month. 
Scotch warrants are quoted 50s, and Cumberland hematite 55s. 
per ton, with practically no business doing. 

There isa steady business in Scotch hematite pigs, which are 
nominally 593. 9d. per ton for delivery at the West of Scotland 
steel works, but it is believed that transactions are being pri- 
vately effected considerably under that figure. 

The prices of G.M.B. ironare down about ls. per ton, in sym- 
pathy with the depression in the warrant market. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6941 tons, compared with 9998 in the corresponding 
week of last year, showing a decrease of 3057 tons. 

Stocks of pigs in the warrant stores have been reduced since 
last report about 160 tons, and the total stock at the time of writing 
does not exceed 11,800 tons. 

There is a good market in Scotland for Cleveland iron, and as a 
consequence the imports are large. In the past week they 
amounted to 10,105 tons, against 5814 in the same week of last 
year, showing an increase of 4291 tons, 

The output of Scotch pig iron has since last report been some- 
what increased. An additional furnace has been put in blast at 
the Calder Ironworks of Messrs. Dixon, Limited. There are now 
85 blowing in Scotland, compared with 83 at this time last year. 

The finished iron trade of the West of Scotland is fairly steady, 
with a moderate business doing. The accountant of the Scottish 
Conciliation Board certifies that during July and August the 
average net price of manufactured iron at the works was 
£6 4s. 9-83d. per ton. This price does not admit of any change 
in operatives’ wages, which will accordingly remain without 
alteration during the next two months, 

In the steel trade there isa moderate amount of business passing, 
but new orders are wanted and prices are unsatisfactory. 

A decrease of over 40,000 tons in the shipments of coal from 
Scottish ports is largely due to holidays. ‘he total shipments 
were 224,983 tons, being 41,305 less than in the preceding week, 
and 22,021 behind the quantity despatched in the same week of 
last year. There is practically no change in coal prices either for 
shipment or home use. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It is evident that dock enterprise on the Bristol Channel coast is 
not slumbering. In eariy days, when Aberystwith and Cardigan 
were the leading ports, most of the now prominent places of ex- 
port were designated as creeks—the ‘‘creek cf Cardiff, cf New- 
port,” &c. Lately, I have referred to dock movement at New- 
port; now Swansea is moving, and long-planned intentions are 
about tobe made. It is stated that specifications are nearly ready 
for the construction of the new dock, which will cover an area of 
over 70 acres, with 11,000ft. of quays. Preliminary to the issue 
of tenders, which will be called for early, I may state that the 
intention is to accommodate the largest ns: afloat. There 
will be a depth of 12f+. of water—minimum—on the outer sill 
at low spring tides, and 19ft. Yin. of low water at neap tides ; 
five new railways will feed the docks ; the entrance channel is 
to be improved, and the half-tide basin of the South Dock enlarged. 
The complete acreage will be 125. Expenditure estimsted at two 
millions, This is expected to grapple successfally with the coal 
development now going on and the new industries that are being 
affiliated, as nickel, silver, and fuel. 

The great Bristol enterprise, the energy now shown at Newport 
and by the Cardiff Railway, all are given as proof that the new 
year promises well; by which time well-wishers to Llanelly and 
district expect to see the harbour gates question settled and all in 
going order. 

I am pleased in notifying good progress with another large 
scheme, the Wentwood waterworks of the Newport Corporation. 
These were officially inspected this week and marked satisfaction 
exp Up to the present £370,000 has been spent, and when 
completed the reservoir will contain 400 million gallons, stated to 
be equal to the needs of a population double that of the present. 
At the gathering, ending the survey, it was suggested that, seeing 
the attention of Midland manufacturers was directed towards 
Newport as the site of new industries, every aid should be given, 
and certainly preferential rating on assessment. Mr. I. Macdonald is 
the resident engineer, Mr. Baldwin the consulting engineer, for 
whom Mr. J. D. Evans acts as representative. 

It is satisfactory to note that an improvement in tin-plate ship- 
ments is taking place, Last week over 66,000 boxes were 
despatched, and 43,497 boxes came from the works. Stocks are 





down to 60,000 boxes. Large quantities of black plate and Russian 
oil sheets are being turned out, but in the finishing a = agen 
there is slackness. Ty Newydd Works, idle since July, are 
re-started. Mr, Ben Tillett, speaking upon the recent dispute and 
settlement, was gratified that matters had been arranged. From 
the first he had advocated arbitration, He took the opportunity 
of telling his hearers that the tin-plate trade was in a critical state, 
Practically, they had the oa against them. He believed, 
however, that business co-operation would effect an improvement. 
This week some important meetings are to to be held. It is stated 
that a little slumbering dissatisfaction prevails. This may vanish 
before better trade. This week buyers and sellers do not seem to 
pull together, and the result is that works are not so fully going as 
one could wish. 

Latest iron, steel, and tin-plate quotations are as follows :—Pig 
iron, Glasgow warrants, 49s. 64.; Middlesbrough No 3, 43s. 34d. 
Hematite mixed numbers f.o.b. Cumberland, 54s. 3d.; Welsh 
bars, £6 to £6 5s.; sheet iron, £7 15s. to £8; steel, £7 153. to 
£8 2s. 6d.; steel rails, heavy, £5 5s. to £5 10s ; light, £6 5s. to 
£6 103.; Bessemer steel tin-plate bars, £4 10s.; Siemens best, 
£4 123. 6d. Tin- plates remain nominal. Short working in 
tin-plate bars. Block tin is quoted at £112; spelter, £20 17s. 6d.; 
lead, £11 5s.; copper, £54 cash ; iron ore remains at 143, 9d, In the 
Swansea Valley allied industries are busy. Mannesmann tube 
works, Baldwin, temporarily affected by the tin-plate strike, but 
now prepared for active operations, Kirby and Rees busy, also 
Pentrepoeth, Old Bridge, and Morriston. Mond nickel sheds 
brisk. Steel-producing plant nowhere very active this week. 
During last week Swansea imported 1768 tons pig iron from 
various quarters, 1500 tons ore, chiefly Spain, 347 tons blende ore, 
105 copper pyrites, 1030 tons copper ore, and a small quantity of 
lead ore. Loadings this week include two for America, seven for 
Holland, and one Russia, 

Although reports from South Africa to Wales imply that, owing 
to political matters, a good deal of hindrance has been ca to 
industrial enterprise, yet it ic evident that in railways movements 
are going on. Last week a cargo of 825 tons steel rails and 
790 tons miscellaneous railway iron and material left Newport for 
Natal and Delagoa Bay, and this week, from the same port to the 
same destiaation, 1846 tons of rails were despatched. Periodical 
consignments of rails continue on Great Western account, and a 
large and steady despatch of iron from Newport to Bristol. 
During the week there has been an average number of cargoes of 
iron ore received from Spain. 

On ’Change, Swansea, this week, it was the subject of strong 
comment that considerab'e quantities of steel tin-plate bars con- 
tinued to be imported from Germany, and re-shipment was as 
steady, upon which a heavy tariff is imposed, while, said one 
member, they had been in and out cf this country free. It was 
also forcibly put by the concluding comment, ‘‘ that the quantity 
now being imported was sufficient to keep the whole of the Welsh 
works in steady operation.” 

In the coal trade Iam unable to report any distinct improve- 
ment. Steam coal last week was not very brisk. Coalowners say 
tha‘ what with high wages, irregular attendance of colliers, making 
dead work heavy, &c., times are not good ; and colliers in various 
quarters have their complaint that pits are too crowded, and five 
men are doing the work of three. Several notable coal properties 
which have returned good dividends are now not declaring any. 
Bwillfa and Merthyr Dare Steam Coal Company indicates a some- 
what better state of-things, as directors at their next meeting 
will declare a dividend of 12 per cent, per annum for the six 
months ended June on the cumulative rreference shares, and 
£2 5s. per share on the deferred shares. There is no reference to 
ordinary, but £2900 balance was carried forward. In one or two 
places summonses against colliers for abstention from work have 
been held over, s» as to be submittsd to the Conciliation Board. 

Coalowners say they are now getting near the contract season, 
and are hopeful that about the end of October more distinctive 
signs of improvement will be shown. At presenta lot of small coal 
for Italy is held over. Sales of large steam have taken place at 
14s., and Monmouthshire semi-bituminous coals have dropped 64. 

Active business this week in the freight market. Mediterranean 
steadier, Spanish ports and the Piate irregular ; somewhat weak. 
Bay and coasting inactive, affected by stormy weather. 

Coalowners and railway stock affected by financial crux and 
falling Consols, and should this continue it will have a bad effect 
on mining developments. 

At Swansea the trade of the port is reported upon favourably. 
Coal trade tolerably good, and large shipments making to France 
and Italy. Russia is importing strongly in patent fuel. 

The boiler of a large locomotive burst this week at the South 
Wales pottery works, killing the stoker and seriously injuring the 
engine driver. 

‘The seamen’s dispute continues at Cardiff. On Tuesday there 
was almosta general signinz-on of seamen and firemen at £4 10s. 
per month. 

Five thousand colliers have struck work in the Aberdare 
Valley. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


AT pretty firm prices a moderately good business is being done 
in pig iron on the Silesian market, although output is rather con- 
siderably higher than consumption. Quotations are M. 55 p.t. to 
M. 57 p.t. for forge pig, and M. 59 p.t. to M. 60 p.t. for foundry 
pig. Scrap iron isin better demand than formerly, but has not 
changed in price. Also in the malleable iron industry activity has 
increased ; Berlin dealers have placed contracts for over 10,000 t. 
with the Upper Silesian rolling mills, The fact that the mills have 
refused to be tied down, in regard to prices, further than the end 
of the present year, shows that they expect to realise better prices 
later on. There is, generally, a more lively tone felt in some 
branches of the iron industry, and the amount of work secured 
during the week has been less limited than before. Girders con- 
tinue fairly well inquired for, considering the time of the year, and 
the sheet trade has been pretty lively, too, but there is still no 
improvement whatever to be noticed in plates, 

Owing to a very limited export the tone of the crude iron business 
in Rheinland-Westphalia has been more than ordinarily quiet 
during the week, but a decrease in prices, fortunately, has not 
taken place. 

For billets and blooms a good inquiry is experienced, especially 
on foreign account. According to the Cologne (/azette the Union 
of Billet Consumers on the 25th inst. resolved to ask the Billet 
Convention to reduce the prices for billets and raw bars M. 5 p.t., 
as consumers have been working with a loss for some time 
already. 

The works ‘‘ Deutsche Kaiser,” near Ruhrort, having last month 
blown in a second blast furnace, is now reported to have com- 
menced building a third blast furnace. 

In the plate trade a languid sort of business only is transacted, 
and there is nothing of special interest to be told regarding sheets 
and girders, demand remaining moderate and prices the same as 
before. The machine industry is reported to be in better occupa- 
tion than formerly, 

Current list quotations for raw and finished iron are as under :— 
German foundry pig No. 1, M. 66-50; No. 3, M. 65:50; white 
forge Pig, M. 56, free Siegen; Luxemburg-Lorraine basic, M. 61 
to M. 62, free Luxemburg ; Luxemburg foundry pig, M. 52, free 
Luxemburg ; German Bessemer, M. 67-50; spiegeleisen, M. 67, 
free Siegen; malleable iron bars, M. 120; the same in steel, 
M. 112; girders, M. 117 to M. 122-50, free Westphalian works ; 
sheets, M. 137-50; plates in basic, M. 140 to M. 145; Siemens- 
Martin p'ates, M. 160, all per ton. 

On the Silesian coal market the demand for house coal has been 
fairly strong during the week, in consequence of the cold weather 





— 


that set in a few weeks ago; dealers purchase freely, Also in 
steam coal a moderately strong trade is done, and prices all round 
are firm, the winter quotations recently fixed, which are higher 
than those of this time last year, being willingly accepted. The 
consumption of coke in Silesia has been so strong during the last 
few weeks that a rise in output became necessary, On the Rhenish. 
Westphalian coal market consumption is about equal to production 
although shipments to the Upper Rhine and to South Germany 
are still somewhat limited. Medium sorts of house coal are in 
improving request, and rather more life has also been stirring in 
steam coal. Never before has the business in briquettes been so 
brisk as it is now, and coke, too, meets with good call at very firm 
rices, 

F The annual and the half-yearly accounts given by the Austrian 
Iron Company show the business transacted in iron and steel 
during the past few months to have been limited in the extreme, 
All round the tendency is depressed, there being no hope of an 
improvement ; on the contrary, some articles which met with 
moderate request during the building season are as neglected now 
as in early spring. . Only rails continue fairly well inquired for, and 
are likely to improve in demand, as the requirements for the Alpine 
railways will increase in winter. 

Production on the Austro-Hungarian coal market is much higher 
than demand, and so coalowners, by means of exceedingly low 
prices, are trying to reduce stocks as much as possible. The coke 
trade is animated in consequence of an active demand that comes 
in from Russia and Hungary, the cement works and sugar mills 
placing many contracts. 

A slow but unmistakable upward movement can be noticed in 
the French iron industry ; in all districts, except in the Ardennes, 
activity has been neveneing, and a stiffening tendency is felt in 
prices. The iron market in Paris has shown more life than formerly, 
merchant bars No. 1 realising 165f. p.t., honps 180f., and wire nails 
220f. to 225f. p.t. 

Coal meets with lively request in the Nord, and is moderately 
well inquired for in the Pas de Calais district. where the pits find 
some difficulty in renewing old contracts. Stagnation prevails in 
the coal trade of the Centre, 

The Belgian iron industry last week has heen active in most 
departments, increasing animation having been felt cf late, 
especially in merchant bars, and in the angle and hoop business, 
Foundry pig and basic show much firmness. Malleable iron meets 
with limited request, and girders and er plates, too, area tritls 
languid, in consequence of the untiring and often successful com- 
petition of the German works, 

The rail trade is brisk and firm. 

Also of the coal trade in Belgium good accounts generally are 
given, the tendency being remarkably firm, Engine cval meets 
with ready request, and the demand for house coal is getting more 
lively from week to week, prices varying between 9-50f. p.t., 
11-25f., and 12-25f. p.t. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal market firmer, especially for forward shipments, 
House coal still keeps quiet. The quantity of coal shipped for 
week ending September 26th was 83,718 tons—foreign, 67,050 
tons ; coastwise, 16,668 tons. Imports for week ending September 
29th :—Jron ore, 5870 tons; zinc ore, 100 tons; scrap, 160 tons; 
steel bars, &c., 4662 tons; and pitwood, 5321 loads. 

Coal :— Best steam, 12s, 9d. to 133.; seconds, 11s, 6d. to 11s. 9d.; 
house coal, best, 15s.; dock screenings, 8s.; colliery sma!l, 7s. to 
7s. 34. Pig iron :—Hematite warrants, 543. 104d. f.o.b, Cumber- 
land prompt; Middlesbrough No. 3, 43s. 94d. Iron ore :— 
Rubio, 14s, 6d.; Tafoa, 15s. 6d. Steel:—Rails, heavy sections, 
£5 5s. to £5 10s.; light do., £6 5s. to £6 10s. f.0.b.; mer steel 
tin-plate bars, £4 10a,; Siemens steel tin-plate bars, £4 12s, 6d, 
all delivered in the district, cash. Tin-plates nominal. Pitwood, 
18s. 6d. to 18s, 9d. ex ship. London Exchange telegrams :— 
Copper, £53 12s, 6d. to £53 17s. 6d.; Straits tin, £111 5s. to £112, 
Freights steady. 








REFRIGERATOR CaRs.—We are informed that the refrigerator 
cars which we illustrated in our issue of the 18th inst. were not 
ordered by the Cape Government Railway, as stated, but by a 
private firm which will run them on the Cape Government Railway 
lines, 

AIREDALE IRONWORKS.—Our readers will remember that in 
July last the works of R. Cundall and Sons, Limited, of Shipley, 
was the scene of a disastrous fire, which destroyed a great part of 
the buildings. The company immediately set about repairing the 
damage, but instead of re-erecting shops on the old site, they 
secured some land not far distant, but more advantageously 
situated, and on that the new shops have now risen, ‘The ground 
has an area of 23 acres, is equidistant from London and Edin- 
burgh, and is contiguous to the Midland, Great Northern, and 
North-Eastern Railway, and has, by canal, direct communication 
with the sea. The main building for the engineering department 
of the new works is 400ft. long by 120ft. wide, and will be com- 
pleted in a few weeks; a separate building for the pattern- 
making and wood-working department, which is 90ft. square, is 
already erected. 

Tue Hastines AND St. LeonaRDS Motor Omnipuses.—In addi- 
tion to Eastbourne, whose motor omnibus service was described in 
Tue ENGINEER of September 18th, the gare ge tg of Hastings 
has now the benefit of a similar public service, but under some- 
what different circumstances, whilst the vehicles also differ from 
those at Eastbourne in important respects, At Hastings the 
undertaking is due to private enterprise, the Hastings and 
St. Lzonards Omnibus Company, Limited, having put on two 
vehicles to run between the fish market at the former place and 
West Marina at the latter. The motor omnibuses are of 16 horse- 

wer, worked by petrol in the usual way, and built by the Milnes- 

aimler Company, of London. Unlike the Eastbourne ‘buses, 
they have seats on the top, carrying eighteen passengers outside, 
on nine garden seats ; sixteen can find room inside, besides two on 
the front seat at the driver’s side. The interior has leather- 
covered seats, and four windows on each side, which are not made 
to open, The time allowed for the trip of 24 miles is fifteen 
minutes, calling at the Memorial, the central point of modern 
Hastiags, five minutes after starting from the fish market at the 
old part of the town, 

Nava. ENGINngER APPoOINTMENTS,—The following appointments 
have been made at the Admiralty :—Engineer commanders: John 
M. Downer, to the Royal Arthur, additional, for the Katoomba; 
appointment to Royal Arthur, additional, and the Royal Arthur for 
the Katoomba, on commissioning, cancelled ; H.C. McLean, to the 
Duke of Wellington, for the Ramillies ; C. McK. Norris, to the 
Minerva; H. J.J. Moon, to the Duke of Wellington, for the 
Cwsar; W. Milton, to the Pembroke, for the Goliath; W. W. 
White, appointment to the Wallaroo cancelled. Engineer lieu- 
tenants: Charles W. Bolt, appointment to the Vivid, for the Arro- 
gant, cancelled ; W. H. Glasspole, to the Wallaroo, on recommis- 
sioning ; W. G. Colquhoun, to the Duke ‘of Wellington, for the 
King Alfred ; H. W. Grant, to the Dukeof Wellington, for the 
Suffolk; H. G. T. Howes to the Empress of India; E, A. E. 
Crowley, tothe Royal Oak ; G. R. Taylor, to the Royal Sovereign ; 
C. E. Eldred, to the Mersey ; A. J.C. Moore, to the Vivid, for the 
F, Graham, to the Pembroke, for the Goliath ; A. 
the Pembroke, for the Leopard ; H. R. Denson, to 
the Vivid, for the Angler ; C, B, Lzcky, to the Duke of Wellington, 
for the Enchantress ; J. Bowing, to the Orion, for the Mallard ; 
E. M. Foster, to the Vivid, for the Thorn. Engineer sub-lieu- 
tenants: Frank A. Butler and Sydney G. Roch, to the Pembroke, 
for the Diadem, and the Diadem on commissioning ; appointments 
of A, V. Eldridgeand J. W. Hopkins, to the Diadem, on commis- 
sioning, cancelled, 
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LAUNCHES AND TRIAL TRIPS. 


TunmMA, large side-tank steamer ; built by, Wm. 
ase and ih Limited ; to the order of, Messrs. 
Trechmann Brothers, West Hartlepool ; dimsn- 
sions, 336ft., 47ft. by 24ft. 10in.; engines, triple- 
exvansion, 25in., 40in., 65in. by 42in., pressure 
1659 lb.; constructed by, Central Marine Engine 
Works of builders; the trials were highly 
satisfactory ; trial trip, September 19th. 

KILDARE, steel screw steamer ; built by, Craig, 
Taylor and Co., Thornaby-on-Tees ; to the order 
of, the Kilsyth Shipping Company, Limited ; 
dimensions, 316ft. by 44ft. by 22ft. 6in.; to carry, 
cargo; engines, triple-expansion, 22in., 36in., 
58in. by 39in., pressure 1601b.; constructed by, 
North-Eastern Marine Engineering Company ; 
launch, September 22ad, 

Repwoon, steel screw collier; built by, the 
Blyth Shipbuilding Company, Limited; to the 
order of, the Tyneside Line, Limited ; dimensions, 
230ft. 9in. by 33ft. 6in. by 17ft. 2in.; engines, 
triple-expansion ; launch, September 22nd. 

BROCKLEBANK, steel tug ; built by, John Cran 
and Co.; to the order of, the Alexandra Towing 
Company, Liverpool ; dimensions, 92ft., 20ft., by 
12ft.; launch, September 23rd. 

Ecret, steel screw steamer ; built by, Swan, 
Hunter and Wigham Richardson, Limited; to 
the order of, Cork Steamship Company ; dimen- 
sions, 260ft. by 344ft.; engines, triple-expansion ; 
constructed by, the Neptune Works; launch, 
September 23rd. 

NirvANA, twin-screw steam yacht ; built by, 
David and William Henderson and Co., Limited, 
Partick ; to the order of, Comtesse M. de Bearn, 
Paris ; dimensions, 262ft., 29ft. 9in. by 18ft. 6in.; 
engines, two sets triple-expansion, 18in. 29in., 
and two 82in. by 33in., pressure 2001b.; con- 
structed by the builders, at their Finnieston 
Works, 

FREDERIC FRYER, twin-screw suction-pump 
dredger; built by, Wm. Simons and Co., 
Limited ; to the order of, the Indian Govern- 
ment ; engines, triple-expansion ; fitted with two 
centrifugal sand-suction pumps; launch, Sep- 
tember 24th, 








CATALOGUES. 





M. Glover AND Co., Holbeck-lane, Leeds.— 
Pamphlet setting forth the advantages of the 
‘‘Tdeal” saw guards, 

Buck AND HickMAN, Limited, Whitechapel- 
road, London.—TIIlustrated list of sizes of iron and 
steel bolts, nuts, &c. 

COCHRAN AND Co., ANNAN, Limited, Annan, 
Scotland.—Class A, catalogue devoted to patent 
vertical multitubular boilers. 

INTERNATIONAL ELECTRICAL ENGINEERING Com- 
PANY, Surrey-street, Strand.—Bulletin No. 18, 
describing the ‘‘ Universal” electric crab. 

FULLER, MACLEOD AND Co., 9, Red Lion-court, 
Cannon-street, London.—Section T catalogue of 
telephones, switchboards and accessories, and 
sundry pric lists. 

HOLDEN AND Brooke, Limited.—Lists Nos, 43, 
51, 52, 54, dealing with the ‘‘ Expulsor” steam 
pump, valves and fittings, ejector heaters and 
thermo regulators. 

Smith PREMIER TyPEWRITER Company, 14, 
Gracechurch-3treet, London.—Brcchbure illustrat- 
ing and describing the principal features of the 
Smith typewriter. 

JAMES B, PETTER AND Sons, Limited, Nautilus 
Works, Yeovil.—-Cireular illustrating and giving 
dimensions and prices of an improved petroleum 
engine with new automatic ignition. 

B. W8AVER AND Co., 22, Rosoman-street, 
Clerkenwell, London, — Illustrated sheets and 
prices of standard ‘‘ Ebonestos” insulating switch 
handles, bushesand nipples, which can be delivered 
from stock, 

TANGYE TOOL AND ELkcTrRic Company, Limited, 
Birmingham. Catalegue No. 58, devoted to heavy 
lathes for high-speed cutting.—The illustrations 
and typography employed in the production of 
this little book are of equally high class. 

Campers, Scorr anD Co., Dalziel Engineering 
Works, Motherwell. — A pamphlet of supple- 
mentary sheets illustrating plate straightening, 
cold sawing, and planing machines ; overhead 
travelling jib and portable cranes, 

OLIVER TvPEWRITER CoMPaNy, Limited, 75, 
Queen Victoria-street, London. —Brochure describ- 
ing and illustrating very clearly the construction 
and operation of this machine, which has as a 
special feature a new form of type bar. 

ASSOCIATED PORTLAND CEMENT MANUFAC- 
TURERS (1900), Limited, 72, Fenchurch-street, 
London, E.C.—This is a tastefully got-up book 
relating to standard brands of the highest class 
of Portland cement manufactured in this country. 
The book contains excellent illustrations of some 
of the large engineering works in which the 
associated companies’ materials have been used. 








TRADE AND BUSINESS ANNOUNCE: 
MENTS. 


THE Unbreakable Pulley and Mill Gearing 
Company, Limited, has appointed as sole agents 
for Western Australia Messrs. Saunders and 
Stuart, Da eo & Buildings, Freemantle with 
branches at Perth and Kalgoorlie, 

Mr. T. Vickers, C.E., who for over two years 
has had the control of the special track con- 
struction works of Messrs. Askham Brothers and 
Wilson, Shetfield, has resigned and joined the 
tramway department of Hadfield’s Steel Foundry 
Company, Sheffield, 

THOMAS PaRKER, Limited, electrical engineers 
and contractors, of Wolverhampton, vem ap- 

inted Mr. Ealey Hodgson their representative 
or the city of London and district. The offices 
a at Mansion House Chambers, 20, Bucklers- 

ury, Queen Victoria-street, London, E.C, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 





4@7 When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


16th September, 1908, 


19,903. RatLway Siemeers, F. L. Teel, Kingston-on- 
Thames. 

19,909. Cask Hoops, N. K. Bowman, Kingston-on- 
‘lhames 


19,910. Toastinac Apparatus fur Gas or Vapour 
Srovas, Harkins and J. B. Willis, Kingston- 
on-Thames. ; 


19,911. Caairn, H. Edwards, London. 

19,912. Beapine Epos of Boor Urrgrs, C. J. Fish 
Wellingborough. 

19,918, Sertne Horsgswor, J. Hillman, Newport, 


on. 

19,914. Daawine Boarns and Tez 8q7args, W. Starley, 
Coventry. 

19,915, Exeaspixa Banos Arracament, 8. Mendel, 
Manchester. 

19,916. WaTER- PURIFYING APPARATUS, A. Woodall, 
Halifax. 

pie Bgpsteaps, E. Bethel and H. Mason, 


ax. 

19,918. Apparatus for TesTING Motor Cars, E. H. Hill, 
Sheffield. 

19,919. Siens for Apvertisine, &c., 8. H. Millard, 
London. 

—_ Automatic Sewacz Distrisutor, T. Coleman, 

lerby. 
19,921. ConverTIBLE Motor Spzctaciz, H. Vale, 


Birmingham. 

19,922. Tent Pao, J. J. Schofield and T. E. Ardern, 
Stockp rt. 

19,923, Sorrorts for TramcaR Sreps, H. 8. Conrau, 
Liverpool. 

19,924. Retort, R. Simpson.—(D J. R. Simpson, 


Transvaal.) 

19,925. Lockosa Winpow Sasues, R. L. Stone and J. D. 
Sibree, Hull. 

19,926. Scipine SasuH Wiwpows, 8S. Blight, Blackpool. 

19,927. Swircn Guars, H. W. Clothier, Manchester. 

19,928. Pass for Couptinc Trams, T. H. Francis, 
Eristol. 

19,929. Gawgrators for PowazR Gasms, E. Catier, 
Manchester. 

19,980. Tire Covers, G. T. Shilton and A. Schultze, 
Glasgow. 

19,93!. Maxine Oorger Cases of Martcu-nexss, C. 8. 
Nyberg, London. 

19,932. SrgamM Boirers, J. E. Grace, Ashton-under- 


yne. 

19,933. Exrractinc Moisturg from Arr, J. Gayley, 
Liverpool. 

19,984. Surpino Saarra and Matt-carts, A. Chilton, 
Birmingham. 

19,935. Rirte Rest, J. Connor, Manchester. 

19,936. Beartxas, C. W. Webster, Bradford 

19,987. Servietre Riso and Su:penpgr, 8, Ahrons- 
berg, Birmingham. 

19,988. Cycte Drivinc-wHeet Hvps3, W. Parker, 
Bradford. 

19,939. Torsivgs, C. P. Horton, Birmingham. 

19,940. Brovcte Carrier for Veaicies, C. B. Lawson, 
Glasgow. 

19,941, Cuutivator, G. G. Jackson, Gillingham, Kent. 

19,942. Rorg Grip for Boats, J. Hamilton, jun., 

lasgow. 

19,948. MANURE-DISTRIBUTING Macuing, J. Marshall 
and H. McFadzean, Glasgow. 

19,944. MANURE-DISTRIBOTING MacuHtIxg, J. Marshall 
and 0. R. Baird, Glasgow. 

19,945. Jomsine Rais, A. H. Dunbar, Glasgow. 

19,946. Sreamsniep Propucsion, W. Garroway, 
Glasgow. 

19,947. OpgRaTING Tramway Rav Points, T. Gregory, 
Manchester. 

19,948. Ispuction Motors, L. J. Hunt and The Sandy- 
croft Foundry Company, Limited, Liverpool. 

19,949. Inpia-RcBBER Tings, W., T. W. H., and P. C. 
Philipson, London. 

19,950. VengTiaN BLinps, B. Middleweek and J. Laird, 
London. 

19,951. Hanogr for MANTEeL-saetves, J. C. Ruck, 
London. 

19,952. Hooks for Garments, F. J. Norman, London. 

19,958. Saucepans, J. P. Bowen, London. 

19,954. Sack Fastengr, F. Freebvra, London. 

19,955. GENERATING ACKTYLENE Gas, G. W. Cooper, 
London. 

19,956, ConTROLLING the Toe of Exposurg of Paoto- 
@rapHic PcLates, A. Frayn and U. J. Rawlicson, 
London. 

19,257. ProszctiLes, H. Burrows, London. 

19,958. Hook and Cup, T. G. Morpeth and A. Gaddes 
London. 

19.959. TreatiInc PaoxocRaPH Recorps, B. Oaksford 
London. 

19,960. Inwer Tuses of Pseumatic T.rE3s, W. A. and 
H. 8. Hollis, Hove. Brighton. 

19,961. ELtecrricat. TOMBLER Switcugs, Sir H. Maxim 
Electrical and Enginecring Company, Limited, and 
J. Ha‘ rington, London. 

19,9€2. Mans for the Concentration of SaccHARINE, 
F. Meyer. —(J. W. Meyer and J. W. Arbuckle, 
Trinidad ) 

19,963. Eve for Aycuors, A. Kraus, London. 

19,964. Liquip Dirruser, W. Schwarzhaupt, London. 

19,965. Etectric Lamps, W. C. Head, W. A. Srfape, and 
R. C. Vollard, London. 

19,966. Wire Grip, J. C. Logue J. A. L. Dearlove and 
A. Graham, Londor, 

19,967. Nut Locks, F. G. Stark, London. 

19,968. Courter for Ramway Cars, H. Turner, 
London. 

19.969. Gotr Batis, J. P. E Henery, London, 

19,970. Rests or Stanps fur Music, J. W. Tilley, 


ndon. 

19,971. Permutation Locks, O. Smith, London. 

19,972 Mawnvuracturs of Boots and Saogs, W. R. Lake. 
—(J. P. Wakereld, United States.) 

19,973. CoLourinc Matrtrers, G. W. Johnson.—(Kalle 
and Co., Germany.) 

19,974. TroLtey MxcHanism, F. W. Massey and T. C. 
Perkins, Birmingham. 

19,975. PaHorocrapus, C. Joly, London. 

19,976. Hetm Sienauine for Saips, W. D. Kilroy, 
London. 

19,977. Wgavine Looms, T. F. Naylor and O. 8. Hal), 
Manchester. 

19,978. SgcmmnTAL Corner for CaBtnets, C. H. Green, 


mdon. 

19,979. Trg Fastener, H. W. Potter, Greylands, Man- 
chester. 

19,980. CapsutEs for Watcuss, C. Zender, Berlin. 

19,981. Luminous Siens, A. Janvier and H. Boldés, 


ndaon. 
19,982, Fastentna for Footwgar, A. F. Raymond, 


ndon. 

19,983. [spICaTING IRREGULARITIES of RatLway TRACKS, 
J. Livtschak, London. 

19,984. SEPARATING GoLp from Sweepines, 8. W. Price, 
London. 

19,985. TvpEwRitine Macurngs, W. E. Evans.—(Union 
Schreibmaschinengesellschast mit beschrinkter Haftung, 


Germany 

19.986. ARTIFICIAL TgaTs, J. W. and A. T. Cussons, 
London. 

19,987. Lupa:cator, R. Bensley and F. Pattison, 
London. 

19.988. ReGuLatine the Frepine of Anrma.s, J. C. W. 
Thompson and J. H. Smith, London. 

19,989. Vatve MecuanisM, H, 8. Chapman and A. D. 
Jarvis, London, 





19,990. Sotrp VeHIcLE Tires, G. Green ani J. Miller, 
London. 


19,991. Papzr Mitt Esonves, C. 8. Elder, Liverpool. 

19,992. MgasuRING SEMI-FLUID SupstTances, G. Latham, 
Liverpool, 

19,993, Bortine-pcws Apparatus, W. Greiner, Liver- 


pool, 
ag Apparatus for Testing Eacs, R. E. Oddy, 


nm. 
19,995. RaversinLkE OJtpoor Sats, R. E. Oddy, 
ndon, 
19,996. Automatic Biocg SIGNALLING, A Ocsterreicher 
and L. Nemelka, London. 
19,997. GramopHone Discs, H, Lowitz, London. 
19,998. Lavatory Fiusaine Cisterys, L. E. Butcher, 


mdon, 
19,999. Grapa for Excavatine Mop, &:., J. W. Neil, 
Lond 


on, 
20 000. Rectiryixc ALTERNATING ELEcTRIC CURRENT, 
G. Bamberg, London. 


17th September, 1903. 


20,001. Renperinc Sitver UsrarnisHasre, 8. O. 
Cowper-Coles, L. Sterne, and the Cowper-Coles 
Inventions’ Development Company, Limited, 
Loadon. 

20 002. Firinc the Cuarce in InTzgRNaL ComBusTION 
Enotngs, J. W. Seal and the Seal Motor Company, 


mdon. 

20,002. Crustgr Lieut for Gas Burxerye, B. W. Smith, 

artlepoo 

20,004. Prosgcritzs, T. 8. Forbes, Glasgow. 

20.005. Power ATTacHMENT for Hosizry Macutnzs, O. 
Tabberer, A. Lorrimer, G. O. Tabberer, M. Lorrimer, 
¥. S. Shipp, W. H. Tabberer, and J. E. Ellis, 
Leicester. 

20,006. Pottey Wuxxg.s for Motor Cycixs, I.J. Hobden, 

isbury. 

20,007. Saips’ ‘Sipe Scurrizs,” L. Denny and A. 
Porterfield, Glasgow. 

20,008. Bat-wine Fornace Bars, J. W. Watkivus, Ash- 
ton-under-Lyne. 

20,009. Paorzctor for Srgam Borers, W. Ba: ker and 
W. B Dixon, Burnley. 

20,0:0. Rosp Carriage Gagarino, &c., J. C. King. 


ndon. 
20,011. ArracHinc Tis to Cotrars, H. J. Young, 


London. 

20.012. Caste Termrnat, T. Ballard and W. Howard, 
Sheffield. 

20.018. Pazumatic Tires, E. B. Killen, Bangor, Co. 
Down. 

20,014. UsrgrituaB_e Bortiez, G. Smith, Durdee. 

20,015. Brusu Stock for Revo.vine Brau:Hes, J. Mac- 
lean, Glasgow. 

20,016. Casu Carck Tixts, B. T. O’Brien, Manchester. 

20,017. Fre_p-MaGNET Boxsins for Morors, J. Maclean, 
Glasgow. 

20,018. Workmen's Boxes, &c., D. Macfarlane, 


gow. 

20,019. Matcu-soxe:, J. H. Topham —(Raif Effendi, 
urkey 

20.020. ImproveMENTs in Szats, G. F. Beckett, 


ry. 
20,021. Treatinc Trapgz Errivents, J. Turner, 
Huddersfield. 
20,022. Corn-countine AtTacuMENT for Gas MerTeErs, 
J. D. C. Burley and A. E. Gilmore, Birmingham. 
ag | Carriack Lamps, J. Reuben, sen., Hudders- 
é 


20,024. Puotocrara Hoipine Apptianceg, A. Meldrum, 
Dundee. 

20,025. Treating DisTILLERY Errivents, A. M. Cowie, 
Glasgow. 

20 026. Procrimmue Culp, J. Ogilive and J. D. Lowe, 
Glasgow. 

20,027. E.ecrric Swircs, A. D. Smith, Keighley. 

20,028. Brick Kiins, P. J. Sadler, Oldbury, Worces- 
tershire. 

20,029. Fouptsa Hoops for Cars, A. Harris and W. 
Hobday, Birmingham. 

20 030. Basy Cars, A. Harris, Birmingham. 

20,031. Toys, G. F. Priestley, London. 

20 032. Srove: for use as Cooktne Ranags, R. Crane, 

mdon. 

20,038. Incupnators, G. B. Shaw, London. 

20,034. VARIABLE-SPEED Mecuanism, R. J. White, 
London. 

20,085. Saget Hackirna Macurngs, J. Mackie and J. 
Horner, Belfast. 

20 036, Exastic Tings fur VenicLe WHeEErs, J. Voet, 
London. 

20,037. Taine IontTIon in Expioston Cuamp3rs, J. 
Puch, London. 

20 038. Makina Cyantpe of Potassium, J. H. Lee, 


London. 
20,039. Vatves, J. Lapthorae and J. 8. Warburton, 
ndon. 
20 040. Device for ADVERTISING PorpossEs, E. E. Mack, 
ndon. 
20,041. MovanLe Sanpwich Boarp, W. W. de Laney, 


London. 

20.012. Frre Baicxs, H. Parker and W. H. Baker, 
Lordon. 

20.043. Exxgcrrica, Gtow Lamps, J. R. Crawford, 
London. 

20,044. Repzcine Picrurss for the Press, A. Bonnin, 
London. 

20,045. Lock for Ra).way CaRRiacE Doors, P. Ford, 
London. 

20,045. Avscstise Lapres’ Dresses, F. W. Groschel, 
jun., London. 

20,047. Ligatine Evec:ric Carriacgs, J. R. Quiin, 
London. 

20,048. Dgtacninec Hoxsgs from Vguicxss, T. £ullivan, 
Londen. 
20,049. Propuctne CuemtcaL Reactions in Gasgs, F. 
W. Howorth.—(S. Eyde and K. Birkeland, Eweden ) 
20,050. Power Gear for Bicycies, &c, G. Hildred, 
London. 

20.051. Apparatus for Sontine Gran, T. G. Martyn, 
London 

20,052. Esnvetopss, F. Albon and A. J. Clark, 
London. 

£0,053. Rartway VeniciEs, H. R. Keithley, London. 

20 054. CanDiEsticks, I. Walker, London. 

20,055. Wuext for Motor Cars, F. W. Brampton, Bir- 


mingham. 
20,056. Fire Extinauisuine Device, E. B. L. Morris, 
London. 


London. 

20,058 O1t-pistriBuTING Runes for SHarra, J. A. 
Baird and E. O. H. H. Sass, London. 

20,059. Apparatcs for Buryine Liquip Fost, P. 
Davies and The Hydroleum Company, Limited, 
London. 

20,060. Biorrer, R. J. Schou, London. 

20,061. Recgetvers in WirELEss Communication, G. 
Morin, London. 

20,062. Hors Boor, J. F. Bryant, London. 

20,063. Cigar SoLvution of Casgin, A. P. Horn, 
London. 

20,064. Crostna Davices for Botrizs, G. Wiberg, 
London. 

20,065. PAPER-FEEDING Macuinery, F. W. Vickery, 
London. 

20,066. Apparatus for PRopELLING Cycies, W. S. 
Simpson, London. 

20,067. Borrtuse Macutsg;, R. Pfaff, London. 

20,068. Hay Coutiecror, E. C. Blackstone and R. E. 
Watts, London. 

20,069. MakING ALKALINE PrussiaTEs, G. E. Davis, 
London. 

20,070. Watst-Lingz ApJusiment for Biousss, B. Pett, 
London. 

20 071. Artirictat Harr Prait, I. Herz, London. 

20,072. Cors Mecuanism for Meters, E. du Bois, 
London. 

20,078. Tension Gear for Presses, A. Rosenfeld, 


ndon. 
20.074. RecTILiIngEAL Gorprne for Parser, A. Rosenfeld, 
London, 





L. Spiegelhalt.r, 


mdon. 
as AppaRatos for Hzatinc Water, H. Junkers, 
ndon, 
20,077. Knitrzp Garments, W. Langham, London 
20,078. FootBoarps or Steps fur Vawicixs, A. Reyle, 
Liverpool. 
20,079. Ventcte Braxgs, BE. Chadwick, Liverpool, 
20,080. AntiriciaL Stowrg, L. Delphin, Liverpool. 


18th September, 1903. 

20,081. InspzcTiInc Banpacep Parts, J. Otterbein, 
Baden, Germany. 

20,082. Su: rrinc Spanyer, G. P. Williams, Llanelly. 

20,088. SHapinc Hat Baims, E. Edwards and Battersby 
and Co., Limited, Manchester. 

20,084. Pressinc Rotiers, T. Thomson and T. Watson, 
Blairgowrie. 

20,085. BaLancinc Motor Harvesters, A. C. Arter, 

m, Kent. 

20,086. Ruvotvine Press, G. E. Walker and A. Pea- 
cock, Scunthorpe, Lincolnshire. 

20,087. Gas Stoves, Fletcher, Russell and Co., 
Limited, and A. and W. R. Neil, Manchester. 

20 088. Nut Lock, J. G. Brandon, Kingston-on- 
Thames. 

20,089. Bepstzaps, J. D. Smock, Kingston-on-Thames. 

20,090. AutomaTic SLoT PHonocRapa, T. W. A. Comben, 


oo ConwzctINc CHIMNEY, 


ur ae 

20,091. Pir Smvxtino, J. W. Eardley, Derby. 

20,092. Low-waTgR ALARM for Bouers, W. J. Pickering, 
Birmingham. 

20,093. InrzRNaL ComBusTION Encines, J. Scuthall, 
Worcester. 

20,004. HorticttturaL Contrivancg, J. Proctor, 
Guernsey. 

20,095. Bossrns, H. B. and J. R. Burton, W. H. Rake, 
and N. Hartley, Manchester. 

20,096. CiuTcHss for Daivine Mecuann M, E. D. Unitt, 
London. ’ 

20,097. Brake Mgonaniem for Cycigs, P. A. Dingley, 


London. 
20,098. Drivine Betts, J. H. A and M. A. Hendry, 


gow. 

20,099. IncanpgscentT Gas Bonnegzs, C. Ryan, 
Glasgow. 

20,100. Rorary Hare Bruss, J. Maclean, Glasgow. 

20,101. ARMaTUREs for Dynamos, J. Maclean, Glasgow. 

20,102. Beaacker AtTacamest for Pests, J. Gray, 
London. 

20,103. Fotprnc TaBxe, 8. Laughton, Huil. 

20,104. Warprope, C. M. Goldsack, Kenilworth, 
Warwickshire. 

20,105. Cramp, W. G. Gass, Bolton. 

20,106. Cotour PHomcrapny, E. J. Gooch and W. 
Rowlands, Liverpool. 

20,107. VaRIABLE Spe¥D GeaR, The Hub Two Speed 
Gear Company, Limited, C. H. Keynolds and W. H. 
Palmer, Manchester. 

20,108. Dragssrnc Yarn, R. White, C. K. Sagar, and F. 
H. Gosling, Manchester, 

20,109. VariaBLeE Resistaxces, J. W. Hame, Mat- 
chester. 

20,110. Rotary Enorngs, J. Fleming.—(J. D. 8. Fleming, 
Canada. 


nada. 

20,111. Cooxtye and Hezatine Sroves, H. C. Rocholl, 
Manchester. 

20,112. Hyprocar Bon O11 Lamps, H. C. Recholl, Man- 
chester. 

20,118. Sprnniyc TexTILe Fipees, W, Pickard and F, 
Barker, Manchester. 

20,114. Ocorpoor Sgats for Tramcars, G. Brown, Man- 
chester. 

20,115. Taamcar LirgouarD, W. Pullen, T. H. Starkey, 
and J. White, jun., Birmingham. 

20,116. Hanp Iroys, R. Marston, Liverpool. 

20,117. Recutatine the Spgap of Bicyoxgs, F. T. and 
W. G. Fletcher, Derby. 

20,118. Raptators, L. P. Perkins and J. G. A. Kitchen, 
Manchester. 

20,119. HyprocarBon Burners, J. G. A. Kitchen and 
L. P. Perkins, Manchester. 

20,120. SzLF-acTiInc Pomps, J. Worthington, More- 


20,121. SEL F-FASTENING Bac, H. E. Taaffe, London- 


erry. 

20,123. SuppontTine Garments, S. G. Ginner, Kingston- 
on- mes. 

20,128. Corron Gins, C. J. McPherson, Londor. 

20,124. Fisisninc BiruMENiseD Paper, W. Briggs, 
Dundee. 

20,125. Toys, A. J. Keck, London. 

20,12¢, Process for Dayvine Marerrats, H. Hezeke, 

mdon. 

29,127. Daivixe Device for Motor-noats, H. W. Hell- 
mann, Berlin. 

20,128. Evectric Licntixo, B. G. Larame, London. 

20,129. Trousers for Usk on Avto-cars, N. J. Paquin, 
London. 

20,130. CIGARETTE Macuine Printine Dir, |. Waller, 


ndon. 
20,131. Water Vatvgs, H. L. Doultcn and RJ. Pleace, 
London. 
20,182. Mecnantsm for Firtnc Guns at Sa, J. M. 
Ashmorv.—(G. P. Ashmore, China.) 
20,133. Nursery Caairs, E. E. Holliday, London. 
20,184. Proves, E. Whitaker, London. 
20,135. Spgip Gear for Motor Bicyciss, J. Honey, 


London. 

20,136. MecHani M for Caarniess Bicycies, B. Taylor, 
Londen 

20,187. Improvip Evectric Arc Lamps, J. W. Ewart, 
London. 

20,188. PLATE-PRINTING and Emp ossina Macuings, W. 
S. Eaton, London. 

20,189. Construction of Weis for Motors, W. R. 
Fasey, London. : 
20,140. Sketcuine Easgx and Sroot, H. F. Horsnaill, 

Canterbury. 

20,141. Kiivs for Caconmne Liwestong, R. Booth and 
F. Crosland, London. 

20,142. FounTaIN Pens, A. E. Schaaf, London, 

20,143. Firtine Sprines to Burrars, I. A. Timmis, 
London. 

20,144. Courter Sprines, W. A. Matthews and I. A, 
Timmis, Lordon. } 

20,145. Busk Prorrctor, L. Pailet, London. 

20,146. DopLicaTING APPARATUS, The Oliver Type- 
writer Company, Limited, and J. ‘armer, 
London. 

20,147. HIGH-PRESSURE CENTRIFUGAL Pumps, B. Jackson, 
London. 

20,148. OpgnING BottiEs, C. Toope, London. 

20,149. SPARK ARRESTERS, J. Whitehouse, London. 

20,150. VeutciEs, C. Renart, London. 

20,151. MAKING ANTHRACENE COLOURING Matters, J. 
Y. Johnson.—(The Badische Anuin and Soda Fabrik, 
Germany.) 

20,152. Corsets, C. H. Lawrence, London. 

20,153. Apparatus for DiaaING PotaToss, R. Battersby, 
Liverpool. c 

20,154. Knives, J. R. Bromley, Liverpool. 

20,155. E.ecrricity Meters, P. Rieunier, Liverpool. 

20,156. Uriisrinc Exuaust of Enorngs, J. Latham, 
Liverpool. 

20,157. SpannzRs, H. Rudge, Liverpool. 

20,158. Friine of Documents, A. H. Taplin, Liv. rpool. 

20,159. Sowine Szeps, J. H. Howard and G. Gibbs, 
London. 

20,160. Recorpixc Movements of a Vesset, R. T. D. 
Brougham, London. 

20,161. Sivkine Weis, A. E. C. Jacobsohn and O. 
Weber, London. 

20,162. WaTER-PURIFYING Apparatus, J. C. W. Carter, 
London. 

20,163. Treatine Liquips, A. G. Bloxam.—(£. Dillan, 


Germany. 

20,164. Muntipre-stack Gas Torping, T. Reuter, 
London. 

20,165. Friction Ciutcues, H. H. Lake.—(F. Krupp 
Aktiengesellschaft Grusonwerk, Germany.) 

20,166. Typewritine Macurng, J. C. Fell. —( The Union 
Typewriter Company, United States.) 
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as Srongs for SHarpenine Knives, J. N. Briggs, 
mn. 


ndon. 
20,168, Hxeatine Burprines, J. W. Mackenzie.—(C. 
Svensson, Sweden.) 
20,169. Srsgrinc Devicsg for AEROPLANES, A. Bratschie, 
di 


on. 
20,170. View, C. J. Haggstrom, J. E. Hutibery, R. G. 
Simpson, O. Gustapson, A. Lindmark, and J. Ahlgren, 


London. 

20,171. Furnaces, R. Simms and B. F. Schubert, 
London. 

20,372. Toot for Hoiprne Botts, A. F. and L. Schlehr, 


on. 
20.173. mre Carts to Crores, E. W. Franklin, 
jon. 


19th September, 1903. 
20,174. Boor Preserver, D. Woodhouse, Flixton, 


cs, 
20,175. Heaters, F. W. Brackett and P. Pryce-Brown, 


20,176. Comes for Dressinc the Harr, G. C. Taylor, 
Southampton. 

20,177. Brusugs for Scovurrinc Purposss, G. C. Taylor, 
Southampton. 

20,178. Guarps for Domestic Fire-PLaces, R. Kister, 
Bradford. 

20.179. Loox and Key for Boxss, T. Arthur, Dunkirk, 

Votts. 


N 
20,180. GoLr Cus, W. P. MacBride and M. St. J. Maule, 


Bristol. 
Ssutrizes for Looms, M. Brooks, Whalley, 


Lanes. 

20,182. Sprywine Frame Sprxpigs, F. G. Goodbehere, 
Manchester. 

20,188. Crrcutak Saw Bencuss, W. S. Hull, Man- 
chester. 

20,184. Door Furnrrurs, Lockerbie and Wilkinson, 
Limited, and C. F. Gray, i 5 

20,185. Borcusrs’ Saw, W. Bakerand C. H. Breakwell, 
Birmingham. 

20,186. ApvertiseRs for TrRamcars, G. Chisholm, Bir- 


mingham. 

20,187. Asus, A. J. H. Moffat and R. E. Muirhead, 
Glasgow. 

20.188. Desten of Corsets, H. T. Bolt, Newcastle-on- 


Tyne. 

20.189. Meraop of Po.tsHine Articies, A. Round, 
Birmingham. 

— Drytne Matt on Froors, H. Davies, Liver- 


20191. Device for Dgapgntne Noiss, J. Williamson, 
G Ww. 
20.192. Covermes for Srgam Pipgs, J. Crabtree, 
Halifax. 
20,193. Preventine Insuny to Hanps by Presszs, R. 
Cc. ester. 
Beardmore and Co., 
% 


w. 
20.195. Tank for Hotpinc Frozen Mixtorg, J. Wilson, 


ndon. 

20,196. Toastrsc Device and Piats Support, W. B. 
Hughes, London. 

20,197. DevgLopinc PHoTOGRAPHS, 
Kingston-on-Thames. 

20,198. Trimmine for Taste Covers, C. Gebiihr, 
Manchester. 

20,199. Device for SupgRHEATING Srgam, A. Boiton, 
Manchester. 

20,200. Surrts and Unpgrcarments, G. H. Roberts, 
Manchester. 

20,201. **Cirp” for UspERGRounD Hav.aag for Borrom 
Rops, J. W. Chicken and T. J. Temple, Newcastle- 
on-Tyne. 

20,202. Ornaments for Bepsteaps, T. Bessant, Bir- 
mingham. 

20,203. Batt Baarines, W. Swindell.—({A. Johnston, 
United States.) 

— Bookmarker, M. A. Bourne, 

ent. 

20,205. Hines or Pivor for Wixpows, J. C. Moore, 
Lond 


G. A. Hagner, 


Bromley, 


on. 

20,206. Fre Pepats for Motor Cyoxgs, B. 8. Young, 
London. 

20,207. Maxine a Woop Po.isu, E. Heine, sen., 
London. 

20,208. Grispine Mixt, J. H. Rief, Hamburg, Ger- 


many. 
20,209. SgLF-REGISTERING DraRigs, W. J. Downes, 


London. 
20,210. Watt CaLEnpaR and Decoration, G. Harrison. 
—(Berlin Neuroder Kunstanstalten Actiengesellschaft, 





ny.) 
— Burwers for Incanpgscent Licut, J. Moeller, 


on. 

20,212. Burners for Incanpgscent Licut, J. Moeller, 
London. 

20,213. FPaxcat CanponisgEr, F. Whitham, London. 

20,214. Mans for Grartine, T. B. Smith, Birming- 


ham. 
20,215. PHonoorarus, C. W. Phillips and H. G. A. 
Wieder, London. 
20,216. BLastine Composition, M. Bielefeldt, London. 
20,217. ConGRaTULATORY and like Carps, O. Kellner, 


on. 

20,218. SHoz Macutngs, W. Jackson and H. N. Pochin, 
on, 

20,219. Evectric Traction, W. 8. and C. R. Boult, 
London. 


on. 

20.220. Ve~pisc Macuing, 8. S. Bromhead.—{The 
Vending Machine Company, United &tates.) 

20,221. Coat Biocks, W. F. Collins, London. 

20,222. AuroMaTic RecuLators for Liguips, F. W. 
Weller and the Dental Manufacturing, Company, 

i , London. 

20,228. Propucts of Conpgnsation, W. P. Thomypson.— 
(Moller and Linsert, ny.) 

20,224. Borrte Sroppgrs, A. Schroedter and £. Wern- 
scheid, Liverpool. 

20,225. Saapune Staves for Casxs, J. W. Rigby and R. 
H. Moore, don. 

20,226. Ai Gas Generators, L, Bié¢riot, 

ndon. 

20,227. Townes, P. M. Justice.—(0' Rourke Engineering 
Construction Company, United States.) 

20,228. MeraLLic Srructores, P. M. Justice.— 
) aay Engineering Construction Company, United 
States. 

20 229. Devices for Mzasurine Ligquips, H. C. Dehn, 
London. 


20,230. Automatic Circuit Breakers, E. P. Wetmore, 
London. 


Bt ees Foding? I ee ae and the 

Elastic Me ic and Engineering Compan 

Limited, London. “peeve 

20,232. Maxine Merat Maps in Rewier, A. Chobert, 
London. 


20,233. REFRIGERATING VaGinaL SpecuLuMs, O. Imray. 
—(D. Morezova, Russia.) 

20,234. Maxine Topgs from Cement, A. Caspersen, 
London. 

20,235. TronmnG Macutygs, W. J. Asher, London. 


21st September, 1903. 
20,236. Mirre Corrine, &c, W. Holder, Newport, 
on. 
20,237. Utitistise Rerusg, L. Steup, Dtisseldorf, Ger- 
many. 
20,238, Sty_es of Manirotp Writine, J. W. Setten, 
irmingham. 
cone Naits, A, Latham and G. T. Fuery, Birming- 
mm. 
20,240 Wetnoina Macurnes, Entwisle and Kenyon, 
Limited, and L. Crawshaw, Manchester. 
20,241, TURNING OveR Music Leavas, R. 8. W. Baird, 
Glasgow. 
20242, Frex Wueets, W. and A, Chamberlain, 
Leicester. 
20,243. Typewriter TaBie, L. Chandon, Baden, Ger- 


many. 

20,244, Crnpgr Sirrer, W. Wales, Leeds. 

20,245. ELecrricas. Rukostats, R. F. Hall, Birming- 
™. 





20,246. Guns, G. L. Jeffries, Birmingham. 

20,247. Boxgs, J. McAinsh, Dundee. 

20,248. Muutiptey Sreep Gear, F, A. Pilkington, 
Dunham Massey, Cheshire. 

20,249. Expropine Gas Enoings, W. Macaulay, Larne, 


reland. 
20,250. Tearrine Racs, C. Wilman and T. Staines, 
Dewsbury. 
20.251. Separatine Ort from Stream, W. J. Baker, 
Scarborough. 
20,252.. Srrips of Croru, A. Marr and J, Scott, Man- 
te: 


chester. 
20,253. Brusues for Crzaxine Boots, W. J. Robinson, 
lasgow. 
a Cugansine Compounn Liquips, T, F. Edgeworth, 


mdon. 

20,255. Pairtine Macurine Rouxer, J. R. Haw, Stock- 
ton-on-Tees, 

20,256. Sarety Ruigr, C. G. E. 8. Nash, Queenstown, 
Co. Cork. 

20,257. Pickers or WEAvVING-BIRDS, E. T. Leupold, 
Berlin. 

20,258. Pistons or PLunogrs, C. Heidensohn, Berlin. 

20,259. Game Apparatus, J. Chaboty, New York, 
United States. 

20,260. Lans Stergoscopgs, M. von Rohr, Jena, Ger- 
man. 


y- 
20,261. Baaxe Vatvr, F, H. Boulton, Congleton, 
Cheshire. 
—— Imitation Stong, J. Lauder and A. Ferguson, 


iw. 

20,263. Crank Drive for Cycies, W. Goodlet, Had- 
dington, N.B. 

20,264. InpIa-RUBBER Stamps, J. D. Campbell, Sun- 
derland. 

20,265. Gas-propucine Pant, J. Dunlop, Glasgow. 

20,266. InrgRNAL ComBustTion Encines. W. Beardmore 
and Co., Limited —( The Deutsch Krastgas-Gesellschajt 
mit beschriinkter Hastung, Germany.) 

20 267. Toes, R. Martz, Berlin. 

20,268. AGRICULTURAL Macurngs, J. J. F. Zinke and C. 
G. Dachsel, Berlin. 

20,269. Bopices, C. Schmid, Berlin. 

20,270. Srmgeninc Trams, A. Fraser and C. Smith, 
Aberdeen. 

20,271. Screw Tractors for Vesseis, W. MacLeod, 


London. 

20,272. Rirte Sicut, R. A. Rogers and F. Cantelo, 
Brading, I. W. 

. EaRTawaRE and Stoneware Jar, W. R. Wells, 


th. 

20,274. Erecrricat Casine, Sir Hiram Maxim Elec- 
trical and Engineering Company, Limited, A. W. 
Hill, and J. Harrington, London. 

20,275. Cigansine Guiures, W. J. and J. W. Hudson 
and W. B. Burkinshaw, London. 

20,276. mngR for Saucepans, W. H. Burton, 
London. 

7. Burtrer Cuurns, H. W. Dreyer, London. 

Supports for Rais, 8. E. Page. — (The 
eber Railway Joint Manufacturing Company, 
United States.) 

20,279. Carrs for Rarzs, 8. E. Page.—(The Weber 

Railway Joint Manufacturing Company, United 


States.) 

20,280. The Screwpown Pive Tap, J. C. Rickus, 
London. 

20,281. Surety for Psgumatic Tires, 8. C. Godfrey, 
Surbiton. 

20,282. Tones for Gripping ArticLEs, G. Green, 

mdon. 

20,288. CARBURETTER for Prtrotzum, G. Rhodes, 
London. 

es oes Decorative Taste Marts, H. R. Sennett, 


mdon. 
aa Macutng for Szparatine Orgs, W. Blackmore, 
jon. 
20,286. TicuTentne Device for Garments, A. Striih, 
London. 
20,287. SypHon Cisterns, G. A. Harrington, London. 
20,288. Propuctnc DvLL-coLouRED IMPRESSIONS on 
Marat Pcartss, A. G. Brookes.—(The Berliner Blechem- 
ballage- Fabrik Gerson, Germany.) 
20,289. Rartway Inpicator Boarps, A. H. Gawthorp 
and D. Foster, London. 
20,290. Notiryinc Resutts at Sport, R. B. Echlin, 
London. 
20,291. Exxzcrric Frrrines, C. F. Ritchel, London. 
20,292. Kyuire and Toot Ssarpgner, W. R. Clark, 
London. 
20,298. Fotprnc Fiap for Macurngs, A. G. Bloxam.— 
(Firma Gebruder Tellschow G. m. b. H., Germany.) 
20,294. Trarin-prpe Coupiines, A. J. Boult.—({J. £. 
Forsyth, United States.) 
20,295. Venicte Brakes, H. Bremer, London. 
20,296. Macuine for Maxinc Borties, J. Forster, 
London. 
20,297. Laprgs’ Harr Supports, C. A. Orlob, London. 
20,298. CiruTcuEes, W. Reavell and Reavell and Co., 
Limited, London. 
20,299. SELF-PLAYING INSTRUMENTS, J. Suter and W. 
Lenk, London. 
20,300. YARN-TWISTING APPARATUS, H. Engels, jun., 
E., and H. Engels, London. 
20,301. Commutator Brusugs, The Morgan Crucible 
Company, Limited, and C. W. Speirs, London. 
20,302. CommutaToR BrusHgs, The Morgan Crucible 
Company, Limited, and UC. W. Speirs, London. 
20,803. CommutaTor Brusges, The Morgan Crucible 
Company, Limited, and C. W. Speirs, London. 
,804. AUTOMATIC VacuuM RaILway Brakes, J. and 
H. E. Gresham and G. Kiernan, London. 
20,305. Brake VaLvxs, J. and H. E. Gresham and G. 
Kiernan, London. 
20,306. Mans for AcruaTine Brakes, E. Hatton, 
London. 


20,307. 
London. 

20,308. Switcues for Raitways, E. B. Entwisle, 
London. 

20,309. GoverRninc Devices, J. 
Arquembourg, London. 

20,310. TRaNsMITTING EnERGy, J. Grouvelle and H. 
Arquembourg, London. 

20,311. Maxine Presectites, R. A. Hadfield and 
A. G. M. Jack, London. 

20.312. Conrro.urcG the Dravaut of Furnacgs, J. M. 
Stratton, London. 
20,313. Propucine a Harp Porous ELEcTRODE Mass, 
G. A. Wedekind and H. P. R. L. Pérscke, London. 
20,314. PortaBLe Heap Rest, C. R. Jenkins, London, 
20,315. Furwace for Maxine Coxe, W. K. Strenge, 
London, 

20.316 Cagst Expanper, T. Barth and W. Kampschulte, 
London. 

20,317. AtrscumeEnt for the Tips of BrtuiaRp Cusgs, A. 
Heyne, London. 

20,318. Srwine Casz, W. P. Thompson.—(IV. G. Dinkel- 
meyer, Germany ) 

20,319. PortsBLE Dovucuss, H. Brandes, London. 

20,320. WaTER-TUBE Borers, E. Roux, London. 

20,321. Frxine Work to Tass, J. Schmitz and E. H. 
Kotz, London. 

20,322. Means for OPERATING Frre-EscapEs, J. Kaiser, 
Liverpool. 

20,323. Lusericators, C. B. and F. W. Hodges, 


TABLE - aDsusTING Device, E. Hughes, 


Grouvelle and H. 


mdon. 

20,824. Propuctne CoLourFp Straw, R. B. Ransford. 
—(L. Cassella and Co , Germany.) 

20,325. PHotoorapHio Parser, A. Zimmermann.—(The 
Chemische Fabrik auf Actien (vorm. EB. Schering), 
Germany.) 

22nd September, 1903. 


20,326. ACETYLENE GenERaToR, G. F. Elliott, Drifficld, 
k: 


Yorks. 

20,327. Tuk Nowsutip Motor Porgy, E. Banks, 
Nottingham. 

20,828. Tarcet Inpicator, T. L. Woollatt and W. 
Slater, Walsall. 

20,329. Fixtne Ngxepies in Cases, R, Wheatley, jun., 
Birmingham. 

20,830. Gas Enricument, H. Pooley and A. Poulson, 
Liverpool. 





20,381. Exnaust Ggar of Exornzs, F. E. Morris, Liver- 
IL. 


20/332. Wrineinc Macuryers, A., R. R., and A. Hirst, 
Halifax. 

20,883 Bearines for Revotvine Suarrs, H. Smith, 
Sheffield. 

20,3834. Opgnina Winpow Sasugs INv-ARDLY, J. Waugh, 
Glasgow. 

a. SELF-PROPELLED Motor VEHICLE, J. M. Fleming, 
iw. 


20,386. ProygctiLes, T. 8. Forbes, Glasgow. 

20,387. Magnetic Munper for Iron Surps, G. G. Jackson, 
Gillingham, Kent. 

20,888. Szecurinc Wueets of Venicie, C. Challiner, 


anchester, 
20,839. Hotpgr for Puppine Borers, D. Macfarlane, 


wow. 

20,340. Cormn-rregp AvTromatic Macurngs, H. C. 
Campbell, ee 

20,841. Lockrne Tram Doors, W. T. Kirk and J, 
Gardner, Glasgow. 

20,342. Securine Articies of Dress, W. J. Dawson, 


anchester. 

20.3848. Gotrine Ciuss, J. R. Brown, Glasgow. 

20 344. Gotrine Civups, J. R. Brown, Glasgow. 

20,845. Gotr Ciuss, T. B. Wilson, Glasgow. 

20,346. Frames Usep in the Manuracturs of Lapigs’ 
and Man's Fett Harts, H. Blower, Atherstone, 
Warwickshire. 

20,347. Sprinnine Macutnes, R. Moult, jun., and H. 
Reynolds, Manchester. 

20,348. Ruppgr Burren Brakxs, J. W. Muse, 
Sunderland. 

20,349. NegpLe Tureapers, J. Darling, Glasgow. 

20,350. Arr-cooLine ApPaRatus for Motors, 8. J. Rose, 
Birmingham. 

20,851. Daivinc Gear for Surps, P. St. G. Kirke, 


ugby. 

20 352. Caver Frame or Borrtz Houper, F. M. 
Chatterley, Birmingham. 

20,358. Meruop of Dagssiccatine Peat, R. Carson, 
Belfast. 

20,354. ApsustgR for Wispow B.iyps, J. Barnes 

arrow. 
20,355. Vatvg, F. Coe, Derby. 
20 356. Untons for Nozztxs of Taps, W. H. Freeman, 


mdon. 
20,357. Macuings for Sweerinc Lawns, A. Sowden, 


ifax. 

20 858. Locks, The Wormald Patent Locks Company, 
Limited, and A. H. Wormald, Manchester. 

20,359. Tyres for Bioycote WureExs, C. C. Hanmer, 


an er. 
20,360. Kite, S. C. Bolton, London. 
20,361. Or. Cakg-rormine Apparatus, E, C. Bisbee, 


Glasgow. 
by = > Loosk Lear Brypgr Frames, F. Grimme, 


gow. 

20,863. Boox Lxar, F. Grimme, Glasgow. 

20,864. INcANDESCENT STREET Lames, 
London. 

20,865. ATmospHEeRIC Gas Burners, J. Moeller, 
London. 

20,366. Coverines for Etgcrrica, Wires, L. Frank, 
Birmingham. 

20,367. Apparatus for Propuctne Latusgr, R. Schilling, 
Birmingham. 

20,3868. Sock for Boots and SxHoxs, &c., E. Sharp, 
London. 

20,369. Cusntons,C. Glass, Magdeburg. Germany. 

20,370. Drawine Orr Osty Fiuips, W. H. Schmidt, 
Magdeburg, Germany. 

20.371. Draucut Excruper, A. Parker, F. L. Jackson, 
and E. E. Prior, London. 

20,372 Bruspers for Sazers of Papsgr, J. T. Steele, 
London. 


J. Moeller, 


20,373. Tap Connection, W. Charter, London. 

20,374. Vatvs, P. Settino and R. Pugliese, Kingston- 
on-Thames. 

20,375. Sanpina Raits, J. 8. Bridges, Kingston-on- 
Thames, 

20,376. TicutENtne Bets, A. Anderson, Kingston- 
on-Thames. 

20,377. Firg-Escapg, P. R. J. Willis.—(F. S. Cormier, 
Hon. A. D. Richard, B. T. Gaudet, and J. P. Sherry, 
Canada.) 

20,373. Weienina Macurng, E. F. Deléry, Kingston- 
on-Thames. 

— Game Apparatus, F. E. Hunt, Kingston-on- 


mes. 
20.380. Navau and Miirary ArtTILLErRy, G. C. Topp, 
ndon. 

20,881. Castor, R. A. Josty, Cardiff. 

20,382. Boors, T. Joslin, London. 

20,883. Fastenine Devices for Corsets, T. Joslin, 
London. 

7 RTROL Enoive Sicencers, N. W. H. Sharpe, 


20,385. aoa ATTACHMENT for Borr.gzs, G. L. Cule, 
20,388. “Gawan-comenvontno Devices, J. B. Blaw, 
20,887,  Ooenane Gas Evyoings, F. Reichenbach, 
20,388. Cask for Measurine Tarsgs, L. 8, Starrett, 


ndon. 
20,389. Cans, D. Fisher, London. 

20,390. Kwittinc Macutygs, E. Parkinson, London. 
20,391. VENTILATING RaILway Carriagss, J. H. Julian, 


on. 
20,392. Eypiess Bett Drivina Gear, 8. Flower, 
Birmingham. 


20,393. Pottgys for VaRyinc Sprep, 8. Flower, 
Birmingham. 

20,394. Brakes, G. J. Conaty and F. C. Seurs, Bir- 
mingham. 

20,395. Tires, P. D. Thropp and A. de Laski, London. 

20,396. Piangs, E. Funk.—(E. Becker and C. Kambeitz, 
Germany.) 

20,397. ScREW-cUTTING Stocks and I1es, J. Vorbach, 
London. 

20,898. Sprines for Carriacgs and Vans, J. Farlam, 
London. 

20,399. Curtain Poigs, Z. 8. Koch, London. 

20,400. ReauLatinc Dravout in Frogs, J. Stott, 


London. 
20,401. Swircugs, C. E. Hunter and W. H. Warren, 


mdon. 
20,402. Lasts for Boots and Suors, A. G. Brookes — 
(Krentler-Arnold Hinge Last Company, United States.) 
20,403. CLEANING MeTaLLic ArticLEs, G. P. Greenway, 
Liverpool. 
20,404. ARTISTs’ 
iverpool. 
20,405. Propuctne Raprp ELEcTricat OsciLiations, F. 
Schrottke and Gesellschaft fiir drahtlose Telegraphie 
m. b. H., Liverpool. 
20,406. Sitos or Biys for Storine Gran, P. Turner, 


Stanps or Easgrs, L. W. Horn, 


on. 

20,407. Eaa Beattne, R. and R. Thorpe, Blackpool. 

20,408. Rasr and Fires with Raisep Epogs, G. C. A. 
Lynn. Feltham. 

20,409. Ropeway, T. H. Hearson.—(Bleichert and Co., 
Germany). 

20,410. Potato Diacrr, J. Vorbach, London. 

20,411. CLostne ks, Johnsen and Jorgensen, 
Limited.—(£. Caurette, France.) 

a et Maxine Gas, H. 8, Elworthy and 8, Williamson, 


ion. 

20,413. OsciLLaTING Ort Lamps, G. E. Lloyd, Sutton. 

20414. Stamps for Hanp Imparxssino, M. C. Craig, 
London, 

20,415. Brakes, W. W. Hayward, London. 

20.416 Umprerca Forwiturg, A. V. Williarns and C. 
D. Godwin, London. 

20,417. Boxzs, R. Mangold, London. 

20,418. Pomps, N. K. F. Hanson, London. 

20,419. Separation of MINERALS from Ores and 
fag H. L. Sulmanand H. F, Kirkpatrick-Picard, 


jon. 
20,420. Manvracturg of Fort from Peat, M. Ekenberg, 


on, 
20,421. ManuractuRgof ARtTiFictaL Stong, F, Howett, 
London. 


* 





———<————— 


20,422. TypzwritiInc and Rxgcorping 
Macuings, A. J. Boult.—(American 
Company, United States.) 

— Dynamo Etgorric Macuines, H. M, Hobart, 


Carovrator 
Arithmograp), 


n. 
20,424. CommutTaTiInc Dynamo Macuings, F, Punga 
n. " 


n 

20,425. Mans for Fastentna InsvLator Brock 
ro H. J. Haddan.—(Schonzenbach and he ont 
many. 

20,426. Macuinm for CopRuGATING PapEr, J. W. Mac. 
kenzie.—(W. L. Allen, United States.) , 

20.427. Can, M. Gheers, London. 

20,428, ILLUMINaTED Sions, G, C. Marks.—(7he Pulsifer 
and Larson Company, United States.) 

20,429. Siontsand Firrinosof Sma. ARs, J.T, Pe, ldie, 


London. 
20,430. Trussxs, M. E. J. B. B. Miller, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


730,938. Feep-waTrer Heater, F. W. 
Philadelphia, Pa,—Filed January 9th, 1908. 
Claim.—(1) In a feed-water heater, the combination 
with inclined trays for the passage of the water, of 
means arranged for delivering steam directly toward 
and on to the inclined faces of all of the trays. (2) In 
a feed-water heater, the combination with a steam. 
supplied heater shell, of water trays in the shell, 


Luedke, 




















doors for the shell and at opposite sides of the water 

trays, and water conductors carried by the doors, said 

water conductors and water trays being arranged 

when the doors are closed, to deliver the water to each 

other. 

731.193. Cusniontna Device ron Steam Vatvrs, J. 
D. Lovekin, Philadelphia, Pa.—Filed June 23rd, 


1902. 

Claim —(1) The combination in an engine of a steam 
receiver, a reciprocating valve, an auxiliary cylinder 
having a port in its side at a distance from its lower 
end, a cut-off piston in said cylinder connected with 
the reciprocating valve and having an adjustable cut- 
off edge for cutting off the steam entering the auxiliary 
cylinder, and a steam pipe for supplying steam to the 
port. (2) The combination in an engine of a steam 


[731193] 


— _ See os 


receiver, a reciprocating valve, an auxiliary cylinder 
having a port in its side at a distance from its lower 
end, a cut-off piston in said cylinder connected with 
the reciprocating valve and having an ad justable cut- 
off edge for cutting off the steam entering the auxiliary 
cylinder, a steain pipe for supplying steam to the 
port, a high-pressure steam pipe, a steam pipe lead- 
ing from the receiver, and a valve device for supplying 
steam to the port and its pipe from the pipe leading 
from the receiver or high-pressure steam pipe. 


731,399. Riverine Macutyr, M. W. Wilkins, Glovers- 
ville, N.Y.—Filed May 28th, 1902. Sa 

Claim —(1) In a riveting hine, the cc ion 
of a horizontally reciprocating plunger, an anvil 
carried by the plunger, a horizontally reciprocating 
rivet-carrying bar having an upward extending arm, a 
rivet carrier in the head of the arm, and a lever con- 
nected to the plunger and the rivet-carrying bar and 
arrar ged to move these members in opposite directions 























\ 





and the bar in advance of thé plunger. (2) Ina rivet- 
ing machine, the combination with a vertical support 
formed with a horizontal seat at its upper end, asleeve 
secured in said seat and formed with parallel side 
slots, a reciprocating rivet-carrying bar, slidably and 
horizontally arranged in the base of the support and 
formed with an upwardly extending arm at its front 
end, a rivet carrier in the head of the arm, of a plunger 
slidably mounted in the sleeve, cam pieces secured to 
the plunger and projecting through the slots in the 
sleeve, an anvil in the end of the plunger, and nippers 
actuated by the cam pieces and interposed between the 
rivet carrier and the anvil. 
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CONSERVATION AND INCREASE OF 
SUBTERRANEAN WATER. 


By E. 0. Mawson, Executive Engineer, P,W.D, 


Taere are three main sources from which a supply of 
water can be obtained, each being specially adapted toa 
articular purpose. The first is the natural flow of 
se in rivers and streams, which, if clear and un- 
polluted, is suitable for potable supplies, but when turbid 
and silt-laden, only fit for irrigation, unless purified by 
some artificial process. i 4 ' 

The second is the storage of rainfall in reservoirs— 
natural, as in the case of lakes and ponds, and artificial, 
when the rain water is impounded in tanks. By retain- 
ing the run-off, which would otherwise flow to waste, 
reservoirs accumulate a store of water during rains, 
which can be gradually used in dry seasons. 

The third is the subterranean water, due to the seepage 
of the surface flow through permeable strata, which is 
stored in the lower porous soils and rocks. The permeable 
strata is superimposed on impermeable rocks, and an 
immense underground reservoir is thus formed. This 


/and rainfall, which accumulates in the lower portion of 
_the porous measures. 


The bed of this reservoir, repre- 
sented by the impervious strata, has a general slope 
towards the sea, while the upper porous strata, having 
also a general inclination in the same direction, are inter- | 
sected by numerous depressions, approximately at right 
angles to the main slope of the surface, down which the 
streams and rivers flow. The surface is, moreover, 
broken up by mountain es and hills, which form the | 
collecting {pro unds for the subsoil reservoirs beneath the | 
plains. e greater part of the rainfall flows to waste | 
down the rivers, and only a very small proportion soaks 
into tbe land, gradually finding its way to the subter- 
ranean reservoirs. 

We may now consider how the natural absorption | 
may be supplemented by artificial means and the level | 
of the subsoil water raised; thus increasing the storage | 
capacity, and at the same time facilitating the rise of the 
water by reducing the height to which it has to be raised 
to make it available on the surface. 

The mountain ranges with a heavy and assured rainfall 
are succeeded by the foot-hills and plains with gradually 
decreasing slope and rainfall. The formation usually met | 
with is represented in Fig. 1, the upper strata being 














merous seit! De 





Fig. 2. 


“Tene Exonsuman” , 


article deals only with the last source of water supply, 
and the means whereby it may be conserved and 
increased. 

The subsoil water has always been preferred for 
drinking, and the clear and cool well and spring water is 
much more palatable than that derived from rivers and 
lakes. This is principally due to the fact that subsoil 
water always carries in solution some proportion of salts 
which it has dissolved and assimilated in its passage 
through the earth. The water from rivers and storage 
tanks often carries in suspension earthy matter which, 
though it may be innocuous in itself, yet colours the 
water and renders it unpalatable; while, on the other 
hand, subsoil water is generally pellucid and clear. 
Water derived from depths where it is unaffected by 
atmospheric changes is cool and nearly constant in 
temperature, while surface flow, directly exposed to the 
heat of the sun, is often unpleasantly warm in summer. 
River and lake water can be much improved by artificial 
filtration, and nearly all the organic matter and other 
impurities removed ; but though it can be converted into 
a serviceable drinking water, it never acquires the 
refreshing properties of natural spring water. 

Although underground water is derived and replenished 
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generally gg in varying degree, ahd the lower strata 
impermeable. The bottom of the porous layer becomes 
saturated by the constant infiltration of the surface flow; 
the saturation level, at any point, depending on the 
amount of rainfall and the porosity of the strata. The 
whole body of water thus stored has a very slow move- 
ment towards the sea. The rate of fiow is greatest near 
the foot-hills, where the impermeable strata have a steep 
slope, while the subterranean reservoir is fed by the heavy 
rains on the hills, with a consequent rise in the satura- 
tion level, often to near the surface of the ground. The 
water, which cannot find its way quickly enough through the 
porous strata, is forced through cracks and fissures to 
the surface, where it appears in the form of springs. 
Numerous variations of the general conditions occur in 
different localities. The upper formation may consist of 
a succession of layers of permeable and impermeable 
strata. Again, the top porous strata may contain brackish 


or impure water, due to the excessive solution of salts, 
or to pollution from surface drainage ; while the lower 
porous strata contain pure water, which can be tapped 
by tube wells, piercing the impervious layer separating 
the upper and lower subterranean reservoirs. In such 
cases the water in the lower porous strata is usually at a 
























from the surface flow, the porous strata through which it 
slowly percolates, forms such an immense filter that all 
impurities are removed, and the constitution of the water 
chemically changed. Wells for potable purposes have 
fallen into some disrepute, owing to their generally being 
situated near houses, from which the sullage, seeping 
through fissures in the soil, enters the wells and con- 
taminates the water. This is more especially the case in 
towns, where in the course of time, under the old systems 
of sanitation, the whole of the upper layers of earth 
became saturated with sewage. With modern improved 
drainage systems, coupled with the scientific selection of 
the sites for wells, this danger may in future be avoided. 
It is questionable whether a return to the ancient practice 
of obtaining the drinking supply from the subsoil water, 
instead of attempting to artificially purify the con- 
taminated flow on the surface, will not in the near future 
be again resorted to. If the source of contamination be 
removed, polluted wells may often be purified by the 
simple process of continued pumping, till the constant 
inflow of pure water washes the polluting matter out of 
the soil. 

The crust of the earth being composed of a layer of 
more or less porous material, superimposed on im- 
pervious strata, forms an immense subterranean reser- 
voir, replenished by the absorption of the surface flow 
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Two causes have-militated seine a greater success 
being achieved by means of well irrigation :—First, the 
wells being usually or. by the agriculturists, 
are seldom carried to a s ent depth to tap the best 
sources of underground supply, the cost and difficulty of 
construction in water-bearing strata increasing rapidly 
with every foot in depth; so that only the upper surface 
of the underground water is usually reached. 

When the excavation becomes difficult owing to ex- 
cessive seepage water,.a bore or tube well may often, 
with advantage, be driven at the bottom of the pit, so as 


|to tap the lower sources of supply generally at high 


pressure, when the water, rising through the pipes, aug- 
nents the supply of the well to an extraordinary degree ; 
the discharge depending more on the depth to which the 
well is sunk than on the diameter of the bore. Secondly, 
in India the ancient and laborious methods of raising 
water have been adhered to, and practically no advantage 
has been taken of modern inventions; the old custom of 
raising water by “‘ moats,” worked by bullock power, being 
almost universal. A trustworthy windmill and pump 
can now be cheaply obtained and easily erected, ensuring 
ap almost constant supply of water, and by the simple 
addition of a small storage reservoir the periodical 
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failures of the wind may be guarded against. These 
small reservoirs, easily constructed by enclosing small 
areas near the wells by low earth banks, possess a great 
advantage in permitting the rapid use of water in large 
volume. The amount of water, which, if delivered in a 
small stream, will hardly suffice to irrigate two acres of 
land, will, if rapidly applied, be sufficient for ten times 
that area. Such success has been attained in America 
by this mode of irrigation that the system deserves more 
appreciation in India and South Africa than it has 
hitherto obtained. Before describing the means whereby 
the natural subsoil water storage can be supplemented 
by artificial means, it is necessary to briefly consider how 
access to the subterranean reservoir may be gained. 

The most ancient method of tapping the underground 
water is by sinking wells, while of almost equal antiquity 
is the use of horizontal galleries driven into the foot-hills 
of the mountain ranges, where the soil is sufficiently 
compact to permit of a tunnel being constructed. The 
water, dripping from the roof and sides of the bore, 
collects on the floor and flows to the outlet. Such 
galleries are much used in Afghanistan and the adjacent 
country forirrigation. In India, the Mahomedans resorted 
to a somewhat similar method of obtaining water, by 
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considerable pressure, and will rise in the tube to a 
greater height than the top of the strata from which it is 
derived. The slope of the formation may be so great 
that artesian conditions occur, the pressure of the water 
collected at the outcrop of the lower porous strata being 
sufficient to force the outflow to such an altitude that 
the water will rise above the surface of the ground when 
the impervious layer is pierced by a bore. For potable 
purposes the purity of the water is the most important | 
int, while for irrigation the quantity available, and the 
eight the water has to be raised, are the primary con- 
siderations. 

Wells are liable to fail after a series of years of drought; 
the surface of the subterranean reservoirs, which in years 
of ordinary rainfall maintain their normal level, being so | 
depressed that a sufficient inflow of water is not avail- | 
able; or the height to which the water has to be raised | 
before it can be applied to the land may be prohibitive | 
of its successful use for irrigation; while in exceptional | 
cases the wells may run altogether dry. The area of land 
irrigated from wells is greater than is usually supposed, 
more especially in tropical countries. In India the area 
watered from wells is almost exactly equal to that | 
irrigated from the Government canals, and forms more 
than a third of theirrigation from all sources in the whole 
country. 
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cutting an open trench and afterwards roofing it in, as for 
instance, at Ahmednagar in the Deccan, where the 
collecting galleries are from five to seven miles in length, 
radiating in different directions from the city. 

The system of boring for water is also very old, and 
has been practised in China for thousands of years, a 
most ingenious combination of hollow bamboos being 
used in place of the modern iron pipes, by which great 
depths were reached. 

The invention of sinking double tube wells, from which 
the water is raised by aération, is of recent date; but 
whatever type of well or collecting gallery is used, the 
effect on the subsoil water is the same, the surface level 


| near the draw-off being lowered, while the supply is 


replenished by percolation from the surrounding strata. 
On the cessation of the withdrawal the depression fills 
up, reducing in a minute degree the level of the surface 
of the adjacent subsoil water. If the supply equals the 
demand, no depression will occur, while if greater the 


| level of the subterranean reservoir will gradually rise. 


The surface of the subsoil water gradually attains a 


| permanent slope towards the well, the steepness of the 


inclination depending-on the porosity of the strata and 


| the amount of water withdrawn. Although the ease with 


which the water can pass through the soil plays an 
important part in determining the supply which can be 
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derived from a well, there are other factors to be con- 
sidered. These are the storage capacity of the sub- 
terranean reservoir, the amount of rainfall, and the | 
catchment area from which the recoupment due to surface 
flow is derived. If the rainfall is deficient, or the area of 
the catchment basin small, as compared with the quantity 
of water drawn from the wells, the subsoil water level 
will be permanently depressed. This effect is much more 
pronounced in arid than in humid climates, and wells 
which have a sufficient gathering ground to givea copious 
supply in years of average rainfall, may fail altogether 
after a series of seasons of drought, just when the water 
is most valuable. 

Again, though the rainfall may be ample, the outcrop 
of porous strata may be so limited that the surface water 
cannot be absorbed rapidly enough to keep up the subsoil 
supply, and a large proportion of the rainfall may in con- 
sequence run to waste. In many instances wells have 

. been sunk near rivers with the intention that the supply 
should be derived from the flowing water by percolation 
through the sand and gravel bed of the stream, the water 
being purified by filtration between the river and the 
well, This has proved to be a mistake; the bed of the 
river being rapidly coated with slime prevents the 
infiltration of the water. It was soon apparent that the 
main supply came not from the river but from the sub- 
soil flow from the higher lands, by gradual percolation, 
while the supply from the river, at first ample, was 
gradually reduced owing to the accumulation of slime 
and silt on the river bed. Unless the force of the flow in 
the stream is sufficient to prevent or wash off the deposi- 
tion of mud, it must inevitably follow that the under- 
ground flow from this source will gradually fail. As the 
quantitative capacity of wells sunk near rivers decreases 
the qualitative results improve, the decrease of the rate 
of infiltration from the river producing a corresponding 
increase in the purification of the water, while the 
reduction in the quantity augments the supply from the 
purer land sources. 

The first and most obvious means of increasing the 
underground storage is to retain the rainfall on the 
surface for as long a period as possible, so that the 
maximum absorption may ensue. 

All vegetation and woods and forests have a consider- 
able effect in this direction. As the rainfall collects on 
the surface of the ground it tends to tlow down the 
slopes, forming small rills, which, gradually increasing 


was first drawn to this means of conserving rainfall 


to increase the subsoil storage by observing during the 
recent Indian famines the effect of “ road dams,’’ or 
“ Trish bridges,” consisting of a simple masonry wall on 
the down-stream side of an earthen bank, originally 
designed only to improve the fords on unbridged rivers. 
Where such “ road dams” had been built, the sandy river 
beds above them were saturated, water standing in pools 
on the surface at the end of the drought, the wells 
near the banks maintaining nearly their normal level, 
while similar rivers without dams dried up, and the 
supply of water in the neighbouring wells always 
decreased, and often failed entirely. It would appear 
that, owing to continual absorption, extending over a 
long series of years, the water had penetrated to a con- 
siderable distance on each side of the stream, raising the 
general subsoil water level of the surrounding land, and 
forming a large subterranean reservoir, from which the 
supply to the wells was maintained. 

When the upper porous strata are of considerable 
depth, and have a sloping surface, artificial subsoil 
reservoirs can be formed with advantage by constructing 
underground walls of puddled clay, founded on the 
impervious substratum, somewhat on the plan illustrated 
in Fig. 6. Such underground storage is in any case of 
very considerable value for supplying moisture to the 
roots of crops and trees, and it is not necessary that the 
pipe shown in the drawing be inserted in the puddled 
wall; though in most instances this will be advisable, 
allowing excess water to be drawn off, and preventing 
waterlogging. 

The conditions which govern the capacity of an under- 
ground stream are the depth and porosity of the strata 
through which it flows, and the amount of rainfall and 
extent of the outcrop where the rain-water is absorbed. 
Although the underground conditions may be favour- 
able, and the infiltration area of ample extent, the 
rainfall may be deficient. 

It often happens that there are surface streams or 
canals flowing at higher levels than the outcrop of the 
porous strata, from which water can be diverted on 
to the outcrop to compensate for the insufficient rain- 
fall, and by percglation increase the storage capacity 
of the subterranean reservoir. The means whereby 
this may be done are illustrated in Fig. 7. A canal 
or channel is dug from the stream to the upper 
edge of the outcrop of porous strata, the bed fall being 
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in depth, make the run-off more and more rapid year by 
year. 

Streams and rivers act in the same manner, their beds 
becoming steeper and the velocity greater as their beds 
are scoured out. Woods and forests increase the 
absorption by lengthening the period over which the 
showers last and by breaking the force of the falling | 
rain, allowing it to drip, instead of beating the ground. | 
Grass and herbage form a carpet covering the soil on | 
which the rain can fall without eroding the surface, the | 
run-off being retarded owing to the water having to find | 
its way through a mass of leaves and stalks. It may, | 
however, often be impossible to resort to vegetation as a | 
means of protecting the soil from erosion by rainfall. | 

If the surface of the ground is devoid of vegetation, | 
low ridges of earth, as shown in Fig. 8, may be con.- | 
structed at intervals across the sloping ground. The | 
surface flow is retarded by the formation of a series of | 
shallow basins, which rapidly dry up on the cessation of | 
the rain. 

The next step is to reduce the velocity of the flow of | 
streams and rivers, to prevent the erosion of their beds | 
by floods, and where possible to retain part of the flow. | 
Obstructions, such as brushwood dams, formed of the 
branches of trees, held in position by wire ropes, will so | 
retard the flow of a stream as to prevent the scouring out | 
of the bed during periods of flood, the general régime of | 
the river being undisturbed. Permanent works are, how- | 
ever, preferable to the best of temporary devices, as they | 
entail no recurring expenditure for maintenance. The 
erosion of the bed of the river may be prevented, and at | 
the same time a part of the flow stored, by building low | 
masonry weirs at intervals to such a height that the 
storm-water can pass over them without undue heading 
up, which would cause damage to adjacent lands by 
flooding. In this way rivers can be converted into a 
consecutive chain of shallow tanks, retaining a very 
considerable amount of water, most of which is gradually 
absorbed. 

Such weirs also considerably increase the soakage into 
the banks of the stream, owing to the raising of the 
surface level of the water during periods of floods. 

In the case of broad and shallow streams, such as are 
oftea met with in the plains, where weirs are inadmiss- 
ible, owing to the low height of the banks, cross walls of 
masonry or trenches filled with puddled clay may be 
constructed in the sand and pac of the river bed to 
conserve the underground flow, as shown in Fig. 5. Such 
walls, whether of puddled clay or of masonry, should 
always be carried down to impermeable strata; if this is 
done a series of subsoil tanks will be formed in the bed 
of the river, the effect of which will closely approximate 
that of the weirs, except that the level of the surface 
of the water will be below ground. My attention 








| changes necessary to alter its constitution. 
very variable, depending largely on the composition and 


kept as low as possible. It is generally feasible to carry 
the channel along a contour so as to avoid deep cutting. 
The water diverted from the stream may be distributed 
over the area of porous soil by means of low check ridges, 
or banks, similar to those shown in Fig. 3, thus forming 
a series of shallow basins; or if may be led into any 
natural depressions and allowed to sink into the soil; or, 


| again, the distribution may be carried out by a system of 


ditches ; but whatever means is used for spreading the 
water over the surface, it can generally be used for 
irrigation. As the amount of water which can be 
absorbed on the surface depends on the quantity which 
can flow through the porous strata, it is necessary to be 
able to regulate the quantity taken from the river, other- 
wise the infiltration area may become waterlogged 
through over-saturation. When the diverted water is 
used for irrigation, there is no fear of the inflow being 
blocked by the formation of slime, as is the case with 
rivers and filter basins, as the constant tillage of the 
ground and vegetable growth keep the surface always 
open. Grass and fodder plants are most suitable for this 
form of irrigation, as they tend to spread the water more 
evenly over the land than other crops. 

When ditches or basins are used to distribute the 
water they should be constructed in series, so that the 
surface slime can be removed alternately from each 
without interfering with the general rate of flow in the 
underground stream. A rise in the level of the water 
in the filter basins, with constant flow from the supply 
channel, shows that the filters require cleaning. The 
addition of any considerable amount of water by the 
method described above tends to the formation of 
springs on the Jower lands, from which a supply of 
water may be obtained without resorting to pumping 
from wells. 

If the supply absorbed by the outcrop is greater than 
that required by the wells, their water level will be 
gradually raised, so that to some extent the level of the 
wells can be controlled by the amount of water applied 
to the outcrop. To change the river water to well water 
a certain minimum period is required to enable it to be- 
come equalised in temperature, and undergo the chemical 
This time is 


porosity of the filtering strata. The suspended matter is 
mostly retained on the surface of the infiltration area, 
the mechanical purification being completed in the upper 
layers of the porous strata. 

To determine theoretically the correct rate of flow is 
impossible, but a series of bores along the course of the 
underground stream will enable the water to be analysed, 
and its velocity and volume ascertained at various points. 
The composition of the water and the amount of the 
supply can thus be estimated with certainty. Hydrology 





is an exact science, and whereas, until very recently the 
selection of the site for a well and the supply that might 
be expected from it were considered mere questions of 
chance, both points can now be accurately determined. 

The artificial increase of the subterranean storage of 
water, with its purification by natural subsoil filtration, 
will doubtless play an important part in sanitary 
engineering in the future. 








EXPERIMENTS WITH A NEW TYPE or 
COMPOUND LOCOMOTIVE IN ITALY. 
(From our Italian Correspondent.) 

No, II.* 


Tue trials with the experimental locomotive demon. 
strated the possibility of hauling 400 tons over the most 
difficult portion of the road—Florence to Rome—so a 
number of trains were then run through from Florence to 
Chiusi with a load of 355 tons throughout, and with 
results nearly the same as in some trials that had been 
previously made. The composition of the train was for 
the greater part of four-whe:l stock—two bogie cars 
only—in total, nineteen vehicles with forty-four axles, 
which, including locomotive and tender with a mean 
of coal and water, represented a gross load of 445 tons, 
The vans were of the type for perishable goods used in 
express service, weighing 9 to 11 tons when empty ; and 
the total resistance to traction of the whole train was 
equal to one made up of six-wheelers, or else of four. 
wheelers with the modern long wheel base, and, there. 
fore, in excess of the resistance offered by vestibuled 
bogie stock. The whole of the train had the Westing. 
house brake in service during the trials. On the levels 
with the load of 855 tons the speed was maintained at 
50 miles per hour, occasionally attaining 56} miles per 
hour, and even, exceptionally, 60 miles per hour and 
more. The force transmitted to the draw-bar varied 
from 600 to 750 horse-power, according to the character 
of the profile. In the cylinders the corresponding power 
developed was from 870 to 1100 horse-power, based upon 
the mean ratio between the indicated work and the useful 
work, which, in this journey, was 1°44 + 1°47. As, 


however, this ratio augments with the speed, and as for 
high speeds the values of 7 t ascertained were presum. 


ably a little infrequent, the maximum indicated work 
may be considered as having been rather greater. 

The average speed up the incline Montevarchi to 
Bucine was 81 miles per hour, and with a minimum of 
24 miles per hour near the summit on a stretch of 1 in 100, 
with 500 m. S-curves. The tractive force on the draw-bar 
was maintained at 4000 kilos. and over, and the useful 
effort, taken also at the draw-bar, was 800 horse-power in 
the first section of the gradient, and 600 to 650 horse- 
power in the second section. In the whole run, Florence 
to Arezzo, the average useful work developed was a mean 
of 500 horse-power, including the distances run with closed 
regulator, as also the periods of starting, in which, in spite 
of the great initial effort, the work per second is, of 
course, less than that Tr developed with a train at full 
speed. In the running in the opposite direction there is 
less interest, for the regulator is always closed for con- 
siderable distances, while the train, by force of gravity 
alone, travels at all speeds up to the regulation limit of 
56 miles per hour, and sometimes even with the brake 
employed to moderate the velocity acquired. 

The limitations to speed on this line vary from 50 to 
56 miles per hour in different localities. Between 
Montevarchi and Indicatore the limit is 47 miles per 
hour, while between Pontassieve and Incisa only 44 miles 
per hour are permitted by the permanent way authorities. 
Thus, although it would have been possible to have run 
at a very high speed on the return from Arezzo to 
Florence, and also to have increased the load—already 
equivalent from Chiusi to Florence to a vestibuled bogie 
train of 400 tons—the conditions of the road allowed 
no prospect of practical results for such speeds and for 
such weights—at least at the time of those trials—so the 
load was maintained at 355 tons. 

The average production of steam from Florence to 
Chiusi and back, and from Chiusi to Arezzo, varied 
between 18,000 lb. to 19,000 lb. per hour, and the boiler 
pressure of 200 lb. to 215 lb. was maintained without 
difficulty. 

On June 18th a very interesting experiment was carried 
out by the engine crossing the Apennines to Bologna. 
This road is so familiar to tourists, with its snake-like 
windings, its great number of tunnels with their elaborate 
system of ventilation, the double-storey viaducts, and the 
wonderful runaway sidings, often built out on viaducts 
or burrowed under the hills, that the whole subject is 
attractive to the mechanical, the civil, and the electrical 
engineer alike. The maximum gradients, nearly all on 
curves, are 1 in 39; the track is single, the rails, Vignoles 
type, 95 lb. to the yard and 12m. in length, screwed 
to oak sleepers, sixteen per rail. : 

The new engines were intended eventually to work this 
line when the track had been re-laid and improved 
according to long-existing proposals, but up to the 
present the only realisation consists of a doubling of the 
track now in progress between Florence and Prato. 
Awaiting these improvements, all train service over the 
Apennines is still operated by the most powerful eight- 
coupled goods engines owned by the company, having— 
those of the old Sigl type—a tractive effort of 6800 kilos. at 
rail contact, and at 20 kiloms. per hour, and these take the 
place of the four-coupled expresses at Pistoja on the one 
side, and at Poretta on the other side, of the mountain 
chain. 

The rule for working here is that when the train exceeds 
148 tons the motive power must be doubled. With two 
goods locomotives the maximum weight for passenger 


* No. I. appeared October 2nd. 
+ Ni, indicated H.P.; Nu, useful pull at draw-bar in H.P, 
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.. :, 960 tons, while for goods trains it is only 
a Both locomotives work up to the summit at 
Pracchia, and run down the opposite slope to Porretta. It 
is preferred, however, to divide the train rather than double 
the engines, for with double traction there is always a not- 
able loss of engine efficiency— aggregating 10 per cent. 
However, 28 this division of important international corri- 
dor trains would not be practical, a pusher is nearly always 
employed from Pistoja onwards, and for reasons of com- 
fort for the men aboard the pusher it runs backwards all 
the way up to Pracchia and down to Porretta, the tender 
being, moreover, fitted with a fresh water reservoir from 
which a spray of steam and water could be inhaled by 
the enginemen, through suitable mouthpieces provided, 
e the tunnel air became asphyxiating from any 
failure of the ventilating plant. The speed on the 
inclines for passenger and gi trains is 12 and 9 
miles per hour, and for expresses 19 miles per hour. 
With a load of 180 tons propelled by two single-expansion 

oods engines, the regulator in starting is opened full, and 
the admission to cylinders is from 50 to 60 per cent. of 
the piston stroke, while, when under way, the normal 
running cut off is 380 per cent. The locomotives and 
tenders in working order weigh together about 80 tons ; 
2 x 80 = 160 tons, or near about 90 per cent. of the useful 
load in the train just quoted. Incidentally it may be re- 
marked here that this line is one of the striking examples 
of railways whereon the transmission of the required mo- 
tive power by electric current would be economical, from 
the lessened deadweight of electric locomotors as com- 
pared with locomotives but without including the 
saving of ventilation costs, which ventilation might 
still be necessary even with electricity. The electrifica- 
tion of the line is, in fact, being schemed. 

The new express compound locomotive, with its large 
driving-wheels—such as are rarely seen anywhere on 
mountain inclines—ran all the way through from 
Florence to Bologna hauling the special known as the 
“R.N.,” and timed for faster running than the ordinary 
erpresses. The car load was limited to 115 tons. 

The whole 19 miles up the hill from Pistoja to Pracchia 
was made without a stop in 444 minutes, including three 
special slacks. Upon the up grade of 1 in 40 the average 
speed was as much as 22 miles per hour. The boiler 
pressure was maintained throughout from 200 lb. to 
215 lb. At such a speed the eight coupled goods 
engines now seis ed for the work could not have ex- 
ceeded a net | of 100 tons, but, on the other hand, 
they would have done the work more economically, 
for the steam consumed by the compound between 
the two ?_w just mentioned amounted to 7700 
kilos, while the goods engine, with the same load, 
but at a lower average speed of 18} miles per hour, 
would not have consumed on average more than 
7400 kilos. Thus, the comparatively slow speed made 
by the compound, the disposition of its valves, and the 
large diameter of its drivers, all militated against its 
normal efficiency upon such steep curved gradients. 
But with driving wheels the diameter of those used for 
the expresses of the Gothard, and with valves suitably 
adjusted, the same engine would undoubtedly be superior 
to many mountain passenger engines at present working 
in Europe. The tractive power exerted at the draw-bar 
during the entire climb was 3500 kilos., or, for this train 
of 115 tons, equivalent to at least 6300 kilos. at the point 
of rail contact. 

After a brief interval at Bologna, the engine ran back 
over the Apennines to Florence with an express train 
load 239 tons net. At the very start the fire threatened 
to give trouble later on. The engine, however, started 
away with the remarkable acceleration for which it is 
noted, though the the heavy grades of 1 in 77 and 
numerous curves began to tell against the machine, 
particularly between Marzabotto and Porretta, due to 
the fire not being able to keep up a full pressure. The 
train, nevertheless, arrived to time at Porretta, whence, 
for the relatively short stretch of lin 40 up to Pracchia, 
a tank engine assisted, while, of course, from Pracchia 
down to the plains at Pistoja the fire of locomotives 
only serves to keep the brake pump going. 

After various methods of firing on the level grate 
of this engine, the best practice found was to keep a 
comparatively thin fire of a height, cay, of 1ft., and, 
with the corners of the box given a little extra, this 
height being kept as constant as possible by frequent 
and rapid stoking, so that the fire is always kept incan- 
descent, and a minimum of smoke produced by the 
introduction of new fuel. Under this condition of work- 
ing the blast nozzle of the Exhibition engine No. 3701 
was generally opened to 33 square inches, equivalent 
to a diameter of 6}in., while on the level, or while 
going at full speed, and recourse was only made to 
smaller openings when on a long bank, or towards the 
end of a long run when the fire began to get 
“dirty,” and then the nozzles were screwed up, but 
with a minimum of opening rarely less than 180 square 
centimetres, or 6in. diameter. Sometimes the steam- 
ing efficiency of the engine in the latter cases was 
best maintained by the blower, so avoiding back-pres- 
sure on the pistons. The degrees of cut-off which were 
most employed, and which gave the best results with 
this experimental engine as fitted with two independent 
reversing gears were as follows :— 

H.P. 40 per cent. L.P. 50 to 60 per cent. ( On levels from 


in cas 


yy 45 pe » 55 to 65 is , 44 miles per 

» SOS 5 » 60 to 65 i ( hour upwards. 

ss ( On inclines be- 
é ” 65 per cent. tween 25 and 40 


» 60 5 65 to 70 per cent. ( miles per hour. 


At high speeds the longer cut-off in the low-pressure 
cylinders was found to be productive of good results, 
and the valves of later engines were set accordingly. 
The pressure in the receiver at full speed on the level 
varied from 1°6 kilos. to 3 kilos., and on inclines from 
3 kilos. up to 4*2 kilos. The vacuum in the smoke-box, 
with the nozzle openings previously given, varied from 
2}in. to 4gin, 





The comparative trials of the three types of locomotives 
—the series “ 180,” “ 180 bis,” and the Exhibition engine 
8701—showed the power developed by the three when 
employed at full speed on the up-grades, Chiusi to 
Arezzo, to be as follows :— 


Grossload Power inH.P. Power inH P, 


hauled. at draw-bar. in cylinders, 

Tons, (N u.) (Ni.) 

264... ... 400 to 450 ... 630 to 700 Type 180, 
845... ... 550 to 600 ... 780 to 850 .. Type 180 bis. 
445... :.. 600 to 750 ... 870 to 1100... Engine 3701. 


For the three types of engines mentioned the steam 
production was, taking the average throughout, respectively 
6°3 kilos., 6°9 kilos., and 6°5 kilos. per kilo. of coal— 
which was a mixture of somewhat low calorific value. 
Had the compound engine been provided with a brick arch 
in a boiler of the type now at work, and all three engines 
been allowed a superior mixture of coal, the relative 
steam productions would have been nearabouts for the 
three, 7 kilos., 7°5 kilos., and 7°5 kilos. The latest 
series of the compounds evaporates up to 9 litres of 
water for each kilo. of coal. To explain the generally 
inferior steaming capacity of the boilers, as compared 
with English locomotives, it should be added that the 
coal is not altogether of the best, although it all comes 
from Cardiff. That which was used during the trials was 
a mixture composed of half briquettes of 34 kilos. weight, 
and half small coal or slack, yielding with the Thomson 
calorimeter values of 7800, and 7800 to 7900 calories re- 
spectively, 17 to 184 per cent. and 21 to 27 per cent. 
respectively of volatile matters, 6 to 114 and 4 to 6 per 
cent. respectively of ash. 

The compound engine No. 370 on the full runs from 
Florence to Chiusi, produced an average of 8900 kilos. of 
saturated steam per hour, and consumed, without deduc- 
tion for priming, condensation, &c.,in the same direction, 
26 lb. of steam per indicated horse-power per hour, 
or 38 lb. per useful horse-power—at the draw-bar— 
which was equivalent to 0°296 kilo. per virtual ton- 
kilometre, or 0°194 kilo. per virtual ton-kilometre gross 
load, locomotive included. 

The coal consumption per virtual ton-kilometre hauled 
and measured for the whole run to Chiusi and back to 
Firenge, was 0°0486 kilo., or 00306 kilo., including the loco- 
motive ; equal, therefore, to 2°65 kilos. for each horse-power 
per hour work on the draw-bar, or 4 lb. per horse-power 
indicated per hour. 

The virtual ton-kilometre here mentioned takes into 
account the difference of effort in the work of ascending 
and descending a hill or a mountain. It is usual in 
England to say an engine burns so much per train mile, 
without taking into consideration whether the regulator 
is open or shut for the whole or part of that distance, or 
even whether the engine is hauling 100 or 400 tons 
behind the tender. For the purpose of any useful com- 
parison of work done, every factor notably effecting the 
resistance should be stated. The method adopted by 
the Strade Ferrate Meridionali for the calculation of the 
virtual distance, and regularly employed for deciding the 
amount of the premium for coal saving to be allowed 
the engineman, is to add to the real distance one extra 
kilometre for each 5 m. of superelevation attained, and 
to deduct as much for each corresponding drop in eleva- 
tion, provided that the falling gradient does not exceed 
the figure of 4} per thousand, but if it does then 
10 kiloms. of real length are reckoned as one virtual 
kilometre. In this estimation of distance nothing less 
than one kilometre of virtual length is reckoned between 
any two stations, in order to allow for the coal consump- 
tion due to starting and for the action of the brake in 
stopping. Virtual kilometres are always stated in round 
figures, and approximately this is amply sufficient. 
Curves are converted into fictitious gradients by adding 
to the real inclination on up grade and diminishing the 
inclination on down grades. To give an example of the 
coefficients adopted, and without formule :— 

Fictive incline equiva- 


Curves of metres lent, resistance in 


radius. kilos. per ton. 
800 0-8 
700 1-0 
600 1-2 
500 1-5 
450 1-7 
400 2-7 
350 2-4 
300 2-8 
250 3-4 


Once the virtual length of the line are ascertained, the 
ton-kilometres are obtained by multiplying the gross 
tonnage of the vehicles, according as the load varies from 
place to place, by the length of the virtual kilometre run. 
For the resistance of the locomotive alone—tender ex- 
cluded—every ton of its weight is reckoned as three. 

In the sum total of the trials between the different 
classes of locomotives mentioned, the relative maximum 
loads for each engine on lines of easy grade—as from 
Milan to Piacenza and Chiusi to Florence—were fixed as 
follows :—200 tons for series “180,” 278 tons for series 
“180 bis,” and 384 tons for the experimental engine 
No. 3701. 








Tne mileage of track in New Zealand open for traffic 
at the end of the year terminated March 31st last was 2291 miles, 
against 2235 in March of last year. The average miles worked was 
2262 during the year. In ascertaining the results of working, the 
capital cost of the open lines has been taken as £19,081,735, and 
the net earnings, £630,623, gives a return of 3-30 percent. The 
capital cost, as represented by the figures quoted, does not, how- 
ever, include that portion of the lines now incorporated in the 
Westland and Nelson sections, and which originally formed what 
was known as the Midland Railway Company’s line. It has been 
ascertained that the capital cost to the Colony of these lines was 
£576,413, and adding that amount to the £19,081,735 quoted above, 
gives a total of £19,658,148. The net earnings for the year, viz., 
£630,623, give a return of 3-21 per cent. on the capital cost as 
ascertained in the manner indicated. 


THE INSPECTION OF MATERIALS. 
By A MANUFACTURER, 
No. VL* 


Fottow1ne next in the specification wé were discussing 
last week will come the “ Time Clauses ”’: and these, contrary 
to the usual custom, require very careful consideration and 
framing. Usually these clauses are inserted for good and 
pressing reasons as regards the mere urgency of the workin 
hand, but also, most usually, are they inserted without the 
slightest regard to the other requirements also embodied. 
It is, I know, the fashion now-a-days to be in a hurry— 
“quick work” is the order of the day,‘and this must be 
had irrespective and quite independent of everything 
else. It is a great question whether mushroom enter- 
prises are ever healthy signs of growth. Forced life is 
ever weak life, and sooner or later the weak life will go 
to the wall. Sc long as the world is old have strong 
movements, strong nations, strong buildings, and solid 
enterprises been of slow and steady growth. Says one, 
“The times are changing; because our fathers were 
plodding and slow is no reason for us: we must be up 
with the times.” The question as to the truth or false- 
hood of these arguments is not within the scope of this 
paper. The engineer is no moraliser; but the man who 
is proud of his work loves to watch its growth, to make 
it enduring, and to dream of his handiwork living after 
him, and he cannot but sigh for the loss of the op- 
portunity for all this, and the necessity there is for him 
to cultivate the mushroom, the only measure of whose 
success is the probable hardihood it may develop, and 
the days it may be of service, for maturity is not for it. 

How does the present: aspect of affairs appeal to the 
engineer? More or less in this way. His clients or 
superiors having put off the evil day until the very crack 
of doom, suddenly desire much work in very little time. 
Matters are “most urgent,” delay is impossible; work 
must be done. The mere fact that in other countries 
reports tell us of prodigious engineering feats being con- 
summated in days as against months is quite sufficient 
for the buyer: his supply must be equally expeditious. 
There is no valid reason why work should not be done 
here just as quickly—given the same conditions ; in fact, 
it can be done, and as well or better done, given these. 
But the conditions must be here. Nothing is easier than 
to keep a retail shop and cut off yards as customers come 
in from the stock bales. But when the retailer has run 
out of stock, or goods are demanded that are not usually 
stocked, he is in the same position exactly as the British 
structural maker—with this difference, that the latter 
never carries stock and always has specially to manu- 
facture for his customer. The American market is the 
retailer—it stocks its goods to a great extent. The home 
market can never do this under present conditions; and 
in this lies the difference. There is nothing magical in 
stocking and so being able to produce at a moment’s 
notice just those goods that are always being asked for, 
whilst there is nothing disgraceful in procuring to order 
articles not in stock. Until home markets are governed 
by the conditions controlling foreign markets, it is ob- 
viously a most unfair proposition to expect the same 
celerity and attention in measuring out requirements. 
Some of this the engineer understands, and it is not, 
perhaps, altogether his fault that he cannot appreciate 
properly the whole of it. Makers as a body have never 
tried to show him this, and, strong in their traditions, it 
is not to be wondered at that the profession has, therefore, 
failed to measure the trade wholly. It is equally 
apparent to himself as to his clients that time has been 
annihilated under somewhat similar circumstances 
abroad, and he has not sufficient grasp of things practical 
to be able to set enthusiastic clients right on the point. 
He generally accepts their mandates unquestioning, 
prepares his plans, and then, finding that only a fraction 
of the original time mentioned remains, forces on the 
manufacturer a totally inadequate time, with a most 
stringent penalty clause. It may be argued that this is 
the manufacturer’s fault, and that he should not accept 
these impossible times. The stress of competition for 
any work that may be in the market is a quite sufficient 
answer to this objection. The manufacturer is, after all, 
but the pawn in the game, and he has to be moved 
whether he will or no, and be sacrificed at times whether 
he protests or is quiescent. 

Knowing, then, by experience that work in this 
country riust and does take longer than in some other 
countries, and knowing little or nothing of the cause, 
the designer shunts his lack of knowledge by this 
rigorous penalty clause. Against a penalty clause as 
such, or in combination with a suitable time clause, 
there can be no reasonable objection, since it is the great 
safeguard against a lax and unwilling or stupid con- 
tractor, and so is justified. But how many penalty 
clauses can be characterised as “ reasonable,” read in the 
light of the rest of the specification? Occasionally one 
meets with them, be it granted. At the time of writing, 
for instance, one of our great railway companies has for 
competition two footbridges over their line; time limit six 
months, penalty thereafter £20 per week. He would 
indeed be a caviller who said that the time allowed here 
was insufficient, although the rest of the specification 
will require some compliance. Rather does the time err on 
the long side; but the almost certain result will be a 
particularly satisfactory job. It may be quoted, though, 
in the other direction that tenders are also being asked 
for a large roof, delivery and erection in six weeks, coupled 
with a most searching specification, and £5 per day 
penalty. There is also another inquiry for workshop 
roofing, time three weeks, quantity 73 tons, penalty £50 
per week. It is not suggested that the times, as times, are 
utterly unreasonable in these two latter instances. There 
are scores of firms able to give these deliveries in Eng- 
land were they not tied down bythe other stipulations of 
the specification. There are “ odd sections ” in the draw- 
ings perhaps that may take weeks to secure—there are 








* No. V. appeared October fxd, 1903, 
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ing clauses that eat up the time, there 

re inspection difficulties to be met, and a thousand-and- 
re hindrances to the progress of work. Give the 
interested firms a free hand when extraordinarily rapid 
deliveries are required, and they will prove that they can 
do every whit as well as the foreigner. - 

It is not being unreasonable surely to ask for some little 
agreement between the stipulations given and the time 
allowed. If the specification to be covered is rigorous 
and exacting, due allowance should be made for this 
when fixing the time limit. If rigorous inspection and 
testing are to be enforced, much more time must of 
necessity be allowed than if these were absent. Arrange- 
ments for these things cannot be made in a day, and 
hustling is not for the Dp olecyc job. Besides, it should 
always be bornein min that the mere fact of an inspector 
being appointed for the work means at least a pee 
five per cent. lengthening of the time taken. It could 
not well be otherwise, since unless the inspector is to be 
a cypher, he must take up much time that would without 
him be saved. This then is where the great error is 
made. If work must be done quickly, there is no time 
for it to follow the normal course, and conditions must 
consequently be framed that are directly conducive to 
quick output. The engineer generally frames his 
drawings, drafts his specification, and then considers 
his time clause. The procedure should be reversed. 
The time allowed must dictate the course of the 
work; this is only rational. If there are only three 
weeks in which the workshop must complete, both 
drawings and specification should directly help in this 
direction. With a good firm possessing a reputation, 
there is really no need for any inspection except that of 
the finished work, and mills’ test sheets can be freely 
accepted. Were this only properly realised by our 
engineers, it would be found that, although every 
job is different and no two alike, yet as quick deliveries 
could be given in this country as can be got anywhere 
else, even where each new job is but a duplicate of one 
just turned out. 

Let it be properly understood that the utmost length of 
permissible time should be accorded the manufacturer, 
not from motives of sentiment or even of purse, but 
merely for the sake of the resultant work. But where 
time must be annihilated, shape every stipulation 
accordingly, and there is less likely to be disappointment 
at results. It should be borne in mind that the quickest 
of all work is punched work, and the slowest is drilled 
from the solid ; that all smithed work is slow, and pressed 
work quick; that every item, in fact, that goes to make 
expensive work makes slow work, and that simplicity, 
therefore, in everything must be the keynote of the quick 
job. Get as many like parts as possible, duplicate every- 
where, simplify ; in fact, lessen the work in the job to the 
lowest minimum, and then put on the minimum time 
clause if you like. But if you will insist on trying clauses, 
at least lengthen the time given compatibly with them. 

After the time clauses, instructions as to the particular 
work in hand may usefully follow. Locality will always 
have much to do in shaping the work, and directions as to 
minor points will not be out of place. One or two small 
matters may also be decided, such as scraping, cleaning, 
and painting, packing for shipment, forwarding instruc- 
tions and the like; always remembering that the fewer 
the directions or stipulations the cheaper will be the 
work, as also the quicker. 

The foregoing will serve to outline the desirable and 
nezessary points to be embodied in a structural specifica- 
tion, whilst most of the remarks will apply with eqval 
force to specifications for all engineering projects. If a 
locomotive has to be specified, so far as the material and 
workmanship goes, this will serve to regulate require- 
ments, whilst the axiom that “ verbosity spells costs” 
will apply with particular force. No matter what the 
work that the specification may be drafted for, it should 
be as condensed, pithy, and restrained as is possible, and 
everything not of necessity germane to the subject ruth- 
lessly eliminated. This is necessary not only to secure 
that prices shall not be unduly inflated, but in order to 
make plain beyond doubt the real meanings, so that 
quibbles and questionings shall not arise as to interpreta- 
tions during the progress of the work. 

There is one clause often found embodied in specifica- 
tions that has not yet been touched upon—the one 
dealing with possible disputes on any point. It is 
becoming increasingly the custom to emhody one touch- 
ing this possible contingency, and it may not be out of 
place to just glance at it en passant. The reason for it 
is not far to seek—it has directly arisen through the 
multiplication of conditions and the too often roundabout 
way of inditing them that has been adopted. In many 
instances a contractor has presumed, if the term may be 
used, on a specification. Ridiculous conditions have been 
stated that are not even practicable to observe, and 
glaring evidences of the lack of technical ability have been 
only too evident. It was not possible to tender seriously 
on the conditions named. He has, therefore, put in 
his prices, based on what he knows can be done, trusting to 
luck, or the indulgence of an ignorant man, that the useless 
clauses shall not be enforced. It has possibly happened 
after all that the engineer has been a better policeman 
than lawyer, and has detected the variations from his 
specification. Then has ensued wordy discussions, re- 
criminations—perhaps, open rupture and a law-court case. 
It mar be argued that this is the contractor's fault; he 
should have refused to tender on such conditions, and 
not have afterwards slyly attempted to evade them. 
There is more than one word may be said on this. Every 
contractor knows the unwisdom of trying to educate his 
engineer, and so of the’ two evils, the one of evasion has 
been generally chosen. The number and frequency of 
these disputes has directly led to the introduction of this 
“ Arbitration” clause, as it is generally termed, and it 
does not séem an undesirable feature either, looked at 
from both points of view. - The principle of arbitration is 
one that is generally accepted and preferred, and so long 
as neither disputant possesses influence with the arbi- 
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trator, there is small objection that can be urged against 
it. Buton this point hangs everything. The judge in 
any tribunal must be absolutely without prejudice. and 
above suspicion. If, then, an arbitration clause is drafted 
which refers all disputes on any point to an absolutely 
independent judgment, neither side can have cause to 
complain of the verdict. But the trouble is that this 
clause is being used to establish only the more securely 
the divine right of the designer to impose any condition, 
and to interpret any clause he pleases in his own way. 
Architects are perhaps more guilty of this than engineers 
even are. It is a favourite practice of theirs to say: 
“Should any cause of dispute arise on any matter touch- 
ing either the drawings or this specification, or the 
reasonable interpretation of both, the architect shall be 
the sole judge of same, and his decisions shall be accepted 
as final.” Obviously this clause secures that there shall 
be someone to settle all disputes, but it is a trifle more 
than the ordinary contractor can fathom that one of the 
parties thereto should have the sole voice in settling them. 
It is a gross abuse of power that any man should so arrogate 
to himself such sweeping conditions, and to the outsider 
it looks uncommonly as though he dreaded the result of 
appeal to independent parties, and also had a wholesome 
terror that his drawings or specification were so flimsily 
constructed that disputes would be the natural outcome. 
It is only common sense and common justice that if 
there should arise a difference of opinion on any point 
between the framer of that point and the one 
who has to carry it out, that an independent, 
unbiassed and unprejudiced mind should decide 
on the ruling entirely on the merits of the case. 
The architect or engineer should rise superior to the petty 
temptation to keep the dictation of everything in his own 
hands, and if deeming an arbitration clause necessary, 
should be quite content to stand by his own work whether 
good or bad, and if in fault, accept the consequences of 
it according to reasonable ruling—not shelter himself and 
his probable mistakes under a general “ dictator ” clause. 
Only plain language, and the careful elimination of 
ambiguous phrasing, can secure this desirable freedom 
from after disputations, and of itself is no mean advocate, 
therefore, for a simple, straight specification. 

From what has been said, it is hoped that it has been 
made quite clear that the first essential to a good job— 
good in the all-round sense of being best value obtainable 
for money—is that the specification shall be correctly 
drafted. On this more than on anything else hangs all 
the designer’s peace of mind—to say nothing of the 
manufacturer's. The problem of writing this document 
in such a way that everything considered desirable shall 
be included, and yet that this shall be done with the 
utmost economy obtainable, is no light one toface. With 
all the help and direction that might be afforded by the 
suggested publication of a standardised specification, 
there will be no royal and easy road to the drafting of one 
for any particular job. The “standard” would set at 
rest vexed questions of tests and treatments, but could 
not possibly indicate the only right way for the ever 
changing character of the designs we have in this 
country. Much must be left to personal initiative 
and intuition—much that may make or mar the finan- 
cial success of the job—ard nothing but careful and 
uvremitting study and attention to the practical side of 
structural work will teach any man the way in which he 
shouldwalk. It is by the specification that all inspection 
must be gauged. So far as it goes, and no further, is the 
inspector justified in pushing his inquiries. In the same 
way, if he falls short in exacting its standard, so is he 
guilty of neglecting bis employer's interests. 

It is instructive, and also at times very amusing, to 
collect a number of different specifications and compare 
their chief clauses. Even our Government cannot agree 
as to what it shall exact, and its different departments 
each possess their several specifications, differing most 
radically in even their simple requirements. It is, how- 
ever, only a characteristic of our race that there should be so 
much personal prejudice and insularity—the pity of it is 
that such little traits should have been allowed to stand 
so Jong in the path of the forward progress of the nation. 
“ Unity is power” is drilled into us as children, but we 
treat it through life with the contempt felt generally for 
abstract as distinct from concrete truths, and we are now 
likely to feel the penalties of our disregard. In no other 
profession probably is there so little cohesion amongst 
its members as in engineering —every man is a law unto 
himself. That this makes for the advancement of 
science by fostering individual effort is often urged, and 
with a fair show of truth; but it also has the effect of 
limiting the commercial spirit of a great industry, and 
of blinding our eyes to the possibilities of its wide appli- 
cation. It is not the engineer’s fault that commercialism 
is the great god of the day, but its truth does not need 
the less recognition on that score. It is to-day the only 
road to success and the supremacy of markets, and for 
these, if for no other reasons, must the engineer be alive, 
and adapt himself to existing conditions. A Standard 
of Appeal is an absolute necessary to these ends, and will 
unfailingly come sooner or later. 








RaILwayY DEVELOPMENT IN IRELAND.—The directors of the 
Great Northern Railway Company, Ireland, at an extraordinary 
meeting of the proprietors convened at Amiens-street, Dablin, on 
Tuesday, October 6th, passed the necessary resolutions authorising 
that company under the powers conferred upon them by the 
Castleblayney, Keady and Armagh Railway Extension of ‘Time 
Act, 1903, to subscribe the necessary capital, namely, £350,000, 
for the construction of the ae Bo Keady and Armagh 
Railway, which will now be proceeded with. A Bill for the con- 
struction of a line from Drogheda to Mullingar in connection with 
the steam packet service to that port organised by the Lancashire 
and Yorkshire Railway was last session of Parliament, the 
capital for which is £350,000, The engineer for both these lines 
is Sir Benjamin Baker, C.B., K.C.M.G., and the contracts for 
construction, amounting to £613,000, have been placed in the 
hands of Mr, Robert Worthington, of Dublin. 





THE RAILWAYS IN OUR NEW SOUTH 
AFRICAN COLONIES. 
(By our recent Special Commissioner in South Africa.) 

A pocumEnT, to the publication of which I have long 
been looking forward, has just reached me from the 
Transvaal Government. It is the first report on the 
working of the Central South African Railways since 
they became such. In other words, it is the first com- 
prehensive official document of any sort which has been 
issued on the subject since the railways of the Transvaal 
and Orange River Colony came under British control. 
The report is by the general manager, Mr. T. R. Price, 
C.M.G., and is addressed to the Commissioner of Rail- 
ways, Colonel Sir Percy Girouard, R.E. It deals with 
the six months which began in July and ended on 
December 31st of last year. It was in July that. Mr. 
Price retired from the management of the Cape Govern- 
ment Railways to take up, perhaps, the most difficult 
task that has ever fallen to the lot of a railway manager— 
the civil and commercial administration of these two 
railways after the war. Previous to his appointment 
these lines were known as the Imperial Military Rail- 
ways, and were administered entirely as such. Before 
that, of course, they were under Boer control, as the 
Netherlands Railways. 

The world will probably never know very much of the 
manner in which they were worked during the military 
régime, as, for obvious reasons, the details of railways 
running under such conditions are not made public. And 
yet it would prove a useful and interesting history, and 
one which would reflect credit on all concerned if we 
could peruse it; for the marvellous manner in which 
Sir Percy Girouard and his able staff kept things going 
during and after the war, especially in the way of rapid 
and effective repairs of Boer and other damage, would, I 
am sure, show a record in the annals of the military 
management of railways. When I was in Johannesburg 
the Commissioner of Railways was good enough to allow 
me to look at some of the reports in connection with that 
period, but only on the understanding that I would not 
make use of them in any way. 

The post of Commissioner of Railways still exists 
in the Transvaal and Orange River Colony, and is 
presumably to be a permanent one. It is still held 
as a civil appointment by Sir Percy Girouard, and 
in him is vested the entire control of the Central 
South African Railways. As part and parcel of this 
concern, the business administration, including, of 
course, the locomotive superintendence and all that 
appertains to the working of the lines actually open, is 
under Mr. Price, while railway projects, surveys, con- 
struction, and so forth, is worked as a separate depart- 
ment directly under the Commissioner. On this subject 
of railway extension I have already dealt very fully in 
your columns, and I point out here the methods which 
obtain in the administration of these particular railways, 
to make clear the reason why in the report here dealt 
with there is nothing which touches on railway extension. 

In the first instance, Mr. Price sets forth the abnormal 
conditions obtaining when he took over the management, 
and points out that comparisons between existing con- 
ditions and those before or during the war would be 
misleading. His difficulties, as compared with those that 
had to be faced after the Civil War of 1861-5, in the 
United States, and after 1870 in France and Germany, 
were far greater owing, first, to the enormous distances in 
South Africa; secondly, to the elaborate methods 
employed for repatriating the Boers; thirdly, to the 
inadequacy of the rolling stock ; and fourthly, and more 
particularly, to the fact that there was no local food 
supply. There is a fifthly, which he does not mention, 
and that is the difficulty of obtaining adequate labour. 
When we think of the enormous requirements in the way 
of food alone of these two Colonies after the war, and of 
the influx of population which even the permit system 
could not altogether check, coupled with the fact that 
practically everything which goes to keep body and soul 
together had and has to be brought from the coastal 
Colonies, we can appreciate the severity of the strain on 
the Central South African Railways in their then crippled 
condition. ‘“ How narrowly we escaped complete break- 
down on several occasions,” says the report, “in our 
efforts to cope with traffic, and the unfortunate con- 
sequences that would have followed, is known to you.” 
The unfortunate consequences would have been the 
choking. of the only channels through which the food for 
the inhabitants of these inland Colonies could be brought. 
The administration had to adopt one of two policies at 
that critical period in its career. 

It had either to restrict the volume of traffic to be received 
from the Coast Administrations to the extent that cou'd con- 
veniently be dealt with, with the facilities at our disposal, or else 
to receive whatever quantity the Coast Administrations were able 
to — to us at the borders, and then dispose of it as best we 
could. 

From a merely railway working point of view, tte former 
alternative would obviously have been preferable, and infinitely 
less exhausting to the raiiway staff and the resources of the 
Administration. But the needs of the two new Colonies were so 
great and so various, and the destitution and distress so wide- 
spread alike in country and towns, that the adoption of the latter 
alternative became a duty, and was accordingly the course that 
has been followed. 

Mr. Price pays a well-deserved tribute to the members 
of his staff and the work carried out in these more than 
trying circumstances, and then plunges into the very real 
grievances of his subordinates—grievances which should 
now be redressed as far and as rapidly as possible. 
Adequate, and even decent, accommodation was not pos- 
sible for more than a few of them. Homes were scarce 
and often unobtainable, and the rapacity of local land- 
lords was such that the very high pay, and the extra 
allowances made by the Government to the railway staff, 
were swallowed up by the increased cost of board and 
lodging. Extensive building schemes by the Government 
have been the result, and accommodation is now being 
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found for the men at a maximum rate of 15 per cent. on 
their wages. 

During the six months under review 1,501,380 passen- 
gers were carried, which brought in a revenue of £566,654. 
Goods traffic during the same period rose month by 
month, and showed a total of 1,749,481 tons, which 
brought in £1,727,870. The live stock traffic also 
increased satisfactorily. 

The expenditure for the half-year amounted to 
£1,180,168, or 47°4 per cent. of the receipts. This is 
wonderfully low, when we bear in mind the abnormal 
conditions and the extremely high rates of wages. 

This expenditure of £1,180,168 was made up of— 
£840,359 or 33-8 per cent. 

110,577 or 4-4 a 
22,5l4o0r_ -§ 

65,155 or 2-6 

67,675 or 


Salaries and 
a 
Water seen tae 
Other materials 
Stores and stationery .. 
Other expenditure, includin 
hire of rolling stock 


wages ... 


73,888 or 3-0 


£1,180,168 or 47-4, 


Tkat over 71 per cent., or approximately three-fourths 
of the total expenditure, incurred in the working of the 
railway should have been spent in salaries and wages will 
naturally arrest attention. The following clause would 
seem to point to satisfactory prospects in the way of orders 
for further plant :— 

The pressure upon our resources in all branches during the half- 
year under review, as well as during the present year so far, has 
not enabled us to devote that attention to repairs and renewals of 
rolling stock, permanent way, and buildings, that could have been 
wished, and probably a larger amount may be incurred under the 
heading of ‘‘ Materials” for the purpose during this and the next 
few years. But after making due allowance for this probability, 
the proportion of expenditure under salaries and wages to the total 
is not likely to be materially diminished. Experience in the 
working of railways in the other South African Colonies is very 
similar to ours in this respect, and of late years increasing attention 
has been paid—especially in America—to this aspect of railway 
working expenditure. 

And here is some practical advice to those artisans who 
believe that they have only to go to South Africa to find 
themselves in a species of working man’s millennium. 

It has to be borne in mind that the amount of pay received does 
not necessarily nor even usually represent the measure of the 
employé’s prosperity. It has been the frequent experience with 
railway employ és—especially in the case of married men with 
fami ies—that an increase of pay has not benefited the employ é 
materially, but the person or persons supplying his necessities, and 
this has been done virtually at the public expense. Remembering 
that a large proportion of the employés are liable from the nature 
of their duties to frequent removal, and to be stationed at places 
where the fullest adv:.ntage cannot be taken of the means at their 
disposal in purchasing, in renting houses, and in other directions, 
what benefits such employés most is to place them and those 
dependent on them in the position of living in decent comfort, of 
having the opportunity of educating their children, and of having 
a fair amount of recreation and change, with the prospect of 
superannuation and other similar privileges, all at the minimum 
of cost. Such a policy, while undoubtedly in the general public 
interest, is at the same time not advantageous to a section thereof, 
who are in a pcsition to make themselves heard, while an outcry in 
favour of increased pay and lessened duties is at all times an 
economical means of acquiring popularity at the public expense. 
The usual experience of the employés supposed to be championed, 
however, is that after the cry has served its purpose they seldom 
find themselves beriefited, and occasionally find the reverse to be 
actually the case. 

The cry for cheap focd, and as a means to that end 
cheap railway rates, though popular with the public, does 
not always meet with a hearty response from the rail- 
ways which are called upon to make the reduction. Mr. 
Price, however, not only cordially approves of the reduc- 
tions already agreed to at the recent conferences, but 
further urges the reduction of rates as a commercial 
policy of these railways. Want of rolling stock alone is 
checking the practical pursuance of this. This defect, 
however, is being remedied. In view of the increasing 
requirements of these railways, the present water supply, 
already precarious, is deemed totally inadequate. There 
should be, therefore, an extensive demand for plant which 
has to do with well boring, pumping, and water convey- 
ance and storage. 

After treating practically with questions of expenditure 
and accounts, native employés and treatment of staff 
and other matters, the report concludes with a gratifying 
statement to the effect that large numbers of the Boers 
who fought against us during the war, but who have 
since taken the oath of allegiance, have applied to the 
railways for employment, and have been taken on. These 
men, it is stated, “ are performing their duties cheerfully, 
loyally, and to the best of their ability.” They are 
contented and genuinely friendly with their British 
co-workers. This is what we all want to see above 
everything else in South Africa. 

After the report are a number of appendices, all of 
which record progress made, and point to more to come. 
Striking improvements are taking place in the handling 
and storing of coal on these railways and at the mines. 
Thirty-ton self-discharging trucks, which were tabooed 
under the Kruger régime, are now the order of the day, 
and nearly ali the gold mines are to have their private 
sidings to facilitate direct delivery. Up to the date from 
which this report starts all goods were carried at 
“owner's risk.” During that time thefts of goods in 
transit were continual, as is always the case when a 
country is demoralised by war. Claims on the railway 
in these early days of reorganisation are very numerous, 
and active measures are being taken to put a stop to 
pilfering. The red tape, inseparable from the working 
of a Crown Colony, is the cause of much delay in the 
delivery of stores ordered by these railways. Owing to 
“ the elaborate routine necessary before the stores are pur- 
chased at home,” the delay in delivery is so great that 
there is a shortage in many departments. Even the 
supply of stationery is insufficient, and a large number 
of the staff are without uniforms. It is satisfactory to 
note that this delay is not laid to the account of the oft- 
abused manufacturers. 

The following new lines have been opened for traffic 
during the period of the report :—Bloemfontein Water- 
works (Ladybrand extension), Droogegrond Cantonment 





(Roberts’ Heights), Zuurfontein-Modderfontein (Dyna. | 
mite Branch line), Harrismith-Aberfeldy (20 miles). | 

Extensive new works are advocated as immediately | 
necessary for coping with “ the enormous expansion and 
actively increasing traflic to the Rand goldfields.” Among 
these are :— 

(1) The doubling of the line from Witbank to Pretoria, 
and thence to Germiston. 

(2) Doubling of the line from Randfontein to Johan- 
nesburg. 

(3) A fourth line between Germiston and Johannesburg. 

(4) A second line—Brakpan to Springs. 

(5) The establishment of additional sidings on all main 
route lines—more particularly between Germiston and 
Pretoria, and thence to Witbank. 

The system of paying the staff “by results” has been 
experimented with, and has been sufficiently successful to 
warrant an extension of the policy. As this is one of the 
questions of the day in the railway world, I venture to 
quote, in extenso, from the report the remarks under this 
head :— 

One of the most important features lately introduced into our 
working is the application of the principle now so universally 
adopted in large ieAustrial enterprises of ‘‘ paying by results.” In 
America the secret of their success has been in devising means of 
identifying the interests of the staff with those of the employer, 
and cf recognising intelligence and ingenuity when such was dis- 
played and applied. While in detail many difficulties present 
themselves for settlement, in adapting the system to railway prac- 


with the whole work. There are to be very large 
indents for machine tools and other plant in this depart. 
ment in the early future. 
Owing to the very great increase in the weight and 
length of the locomotives and rolling stock generally now 
| used, enormous and costly alterations will have to take 

place in the permanent way. Bridges and culverts are 
| mostly too light for the present traffic, and many of the 
| turntables are too short for the longer engines. 

Exclusive of articles received under the £1,000,000 
vote, and of indent material ordered through the Agent- 
General, the receipts for stores amounted to £878,677, 
The gross weight of railway material imported is esti. 
mated at 50,000 tons. 

There are 135 railway telegraphic offices open, 1250 
miles of pole lines, and 1560 miles of wire, as far as can 
be ascertained. 

Road traction is undertaken by these railways, and in 
a country of this sort is animportant item. This depar. 
ture, however, owing to the bad state of the material it 
took over, and the inferior nature of the roads, is stil] in 
too chaotic a condition to make it a fair subject for 
comment. Here, again, the extensions necessary point 
to a large field for the manufacturer. 

The most interesting and instructive of the tables in 
this report is the following, which shows the relative 
value of the traffic between the various railway adminis. 
trations in South Africa for the six months :— 


Value of Traffic on South African Railways. 


Central South 


Value. Railway: 
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Portuguese 


African, See Natal eee 
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473,936 17 8 
54,497 11 
91,279 15 
2,600,193 14 
3,219,907 


£ 
Passengers... 215,264 


Parcels 25,474 

39,260 
1,317,199 
1,597,199 


Live stock and vehicles ... 
Gcods... 
Totals ... 





tice, Iam more than satisfied that our greatest success lies in 
fostering any principle which will induce the men to exert them- 
selves to at intelligently, so that their emoluments, to some 
extent, shall be regulated by the work accomplished. ; 

I am aware that the ‘‘ contract system ” for the purpose of station 
working has been resorted to, but, in my opinion, the objects to be 
aimed at can be equally secured departmentally by the introduc- 
tion of payment in the form of bonuses, according to the nature of 
the work upon which the employé is engaged. , 

We bave tried the experiment in five ways on these railways, 
viz. :—(1) Paying the running staff by mileage instead of overtime. 
(2) Payment per ton to checkers on every ton of goods handled 
over a stated average. (3) Bonus to trolley drivers for each trolley 
load delivered over and above a stated weekly average. (4) Pay- 
ment of white labour per truck for unloading instead of per day. 
(5) Payment of trolley drivers for care and appearance of their 
animals. And it is proposed to still further extend the system. 

I am aware that there are men, both interested and disinterested, 
who are lukewarm about the adoption and extension of the prin- 
ciple. I venture to observe that a large proportion of the com- 
plaints against the railways can be satisfactorily remedied, and 
complaints avoided, with more co-operation and intelligent interest 
on the part of sections of the staff. Too strict reliance upon 
detailed instructions, and more often the unintelligent manner in 
which instructions are carried out, lead to all the mischief about 
which we hearso much. My experience convinces me that one cf 
the most important considerations in railway working is the per- 
sonnel of the staff, in the selection of which we are guided too much 
by sentiment, and too little by merit. 

We hear much about the under  ayjoreeoes of the staff, and 
generally the statements are grossly exaggerated and quite 
erroneous. Taking the expenditure as it stands, the amount paid 
is liberal, but my contention is that the scales of payment are such 
as to kill zeal and energy. The problem before us is to regulate 
remuneration and appointments amongst the general staff on a 
more strict basis of selection, irrespective of service. Labour 
troubles are very common in America, but I do not know where 
the extension of ‘‘ payment by results” has created a position of 
unrest amongst the men, or operated detrimentally to their 
interests. Generally speaking, a man should be paid for what he 
does, with the prospect of promotion and rapid advancement as 
the outcome of merit. 

It was hardly to be expected that during those | 
troublous times there should have been no friction 
between the railways and their employés. On two 
occasions the voice of the agitator became very nearly 
strong enough to bring about strikes. By great tact and 
some sacrifice, however, on both sides these difficultics | 
were smoothed over. To show how wages have risen, it 
is only necessary here to quote the fact that those of the 
running department have increased, per 100,000 miles, 
from £3666 to £4187 in twelve months. The total num- 
ber of locomotives working on these lines was increased 
during 1902 from 353 to 420, which at first sight does not 
appear large; but it must be remembered that many of 
the engines taken over from the Boers were either worn | 
out or damaged beyond repair. These have been | 
disposed of, and no less than 166 of the remaining loco- 
motives had to be completely overhauled before they 
were fit for use. 

Forty-eight new engines—all British—were put into 
traffic during the year. LEighty-nine new locomotives | 
are now under order from Great Britain. During the | 
year 1200 70,000 lb. new bogie wagons, four post-office | 
vans, 40 brake vans, and a crane have been added to the 
rolling stock, and the following have been indented for: 
—104 coaches, 600 hopper trucks (40-ton), 24 brake vans, 
3 accident vans, 52 Kaffir coaches, and 8 steam cranes. At 
the present day the amount of rolling stock possessed by 
these railways has not been ascertained. This is due to 
the ravages of war and the want of system employed 
in taking stock during the Boer régime. Systematic 
numbering is now taking place. 

The number of men employed in the chief railway 
shops at Pretoria has risen from 1020 to 1735 during the 
year. The Bloemfontein Works, though fully employed 
all the time, are condemned as obsolete, and will be 
closed as soon as the other shops are capable of dealing 
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TI’com the above it will be seen that the railways of 
the Transvaal and Orange River Colonies under their 
existing crippled conditions, and without the extensive 
forthcoming extensions, have already outstripped in 
importance even the enormous Cape Government system, 
with the Rhodesian Railways tacked on to it. 

In conclusion, I give the details of the six months’ 
working of the Central South African Railways :— 

£ 8. d, 

Gross earnings... «. 2,485,866 5 4 

Expenditure :— ° 
Maintenance department ... 
Locomotive ie 
eB sean ate 

rathe de ment 
Medical “pie 
Stores expenses ... 
Ganeral charges ... 
Telegraphs ... 

Cartage... 


178,648 


” 


We RS CONT NS te 


1,180,168 4 7 
Net rele ... “soc 8 as me eee 8 So 
Percentage expenditure to earnings... 47-4 
pe ee eee 3 645,701 
Earniogs per train-mile 133. 7-6d. 
Expenditure ,, = * 6s. 5-6d. 

It would seem, therefore, that the Government have 
secured an extremely valuable asset in the railways of 
the new Colonies, which under the present efficient 
management should go some distance towards com- 
pensating us for the immense expenditure occasioned by 
the war. Sir Percy Girouard and Mr. Price and their 
colleagues are to be congratulated on the success of their 
endeavours to bring about order out of chaos in so short 
atime. The most serious difficulty that they now have 
to contend with is the water supply. This, however, is 
only adding one more to their innumerable cares. For- 
tunately, in all other respects their difficulties are 
decreasing. 


Total ... 








ORIGIN AND DEVELOPMENT OF 
ARMOURED CONCRETE. 


Ir would be a very difficult task indeed to discover the 
inventor of armoured concrete, either in principle or applica- 
tion. It is, however, well known that it was in Austria and 
Germany that this method of compound construction first 
came into prominent notice in eae Recently a very 
interesting case, which throws some light on the subject, has, 
according to our contemporary, Annales des Travaux Publics 
en Belgique, been brought before the patent Courts in France. 
It appears that the general design and the forms of many of the 
most modern applications of ferro-concrete building introduced 
into France, constitute the subjects of Patents taken out by 
M. Monier, who is looked upon as the inventor of that 
system. The builders and those engaged in cognate trans- 
actions and negotiations, who in France are in favour of this 
method, and push it forward with the greatest energy, have, 
it is stated, exhibited nothing whatever that is new in their 
own patents, which are therefore legally of no value. This 
view of the case appealed particularly to M. Hennebique, who, 
to some extent, personifies armoured concrete in its latest 
development. It is estimated that the total value of 
armoured concrete buildings erected on the Hennibique 
system amounts to the large sum of £4,800,000. It is 
evident, considering the important interests at stake, that 
there could be but one way of settling the matter, and that 
was by appealing to the laws of the country, with the result 
we are about to describe. j : 

Some time previously M. Boussiron and M. Piketty, 
Parisian builders, had constructed some buildings of armoured 
concrete resembling in certain respects those erected on the 
Hennebique system. Under these circumstances, M, Henne« 
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considering himself aggrieved by what he regarded as 
an infringement of his own patents, brought an action against 
them for damages. On the other side, MM. Boussiron and 
Piketty contended that the patents of M. Hennibique should 
be annulled, and the case went for decision before the 
tribunal of the Seine. The patent obtained by M. Henne- 
bique in 1892, and the additional certificate granted in the 


following year,claimed as the very essence of the invention 


bique, 
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and a balanced slide valve with a single steam port admission 
and single port for exhaust. These valves will be referred to 
as the double-ported and single-ported valves, 

Fig. 2 draws a comparison between the double-ported valve 
and an ordinary D slide valve. The rectangular figures 
indicate the smallest area through which the steam is to pass 
on its course to and from the cylinder at the various notches 
of the reversing lever. 
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the use of straps or stirrups, which, while uniting the armour 
bars under a tensile stress in the lower part of the girder, 
with the concrete in the upper part acting in compression, 
were intended to resist the shearing stresses. So far so 
good, and, had no rebutting evidence been forthcoming, the 
patent of Hennebique would no doubt have been valid. But, 
in 1878, Monier, who had, the year previously, taken out a 
patent for various applications of armoured concrete, specified 
in a subsequent addition to it, the particular form in which 
he employed his system of construction as applied to beams 
and girders. It was clearly shown in the drawings attached 
to the patent that Monier built up his armature of upper and 
lower iron bars, which were united by rods in the shape of a 
U, of which the ends were bent over to get a good grip of the 
cement. The similarity between the two patents is very ap- 
parent. It mattered nothing that Monier might have intended 
to add other constituent parts to his original armature, as they 
would not have affected the result to be achieved by the 
patent. Again, with regard to a rival patent, the omission to 
specify some of the constituent parts of the Monier beams 


would not, per se, constitute an invention, especially if it is | 


not claimed that the omission would produce any novel and 
better result. It is to no purpose that M. Hennebique con- 
tends that the characteristic feature of his patent consists in 
the possibility of erecting and fixing in place armoured 


concrete beams and girders owing to the mobility of the iron | 


stirrups. No mention of such a contingency is made in his 
patents, and besides, this property is common also to the 
Monier system. So far as concerns the patent procured by 
M. Boussiron in 1899, it presents so strong an analogy to that 
of M. Hennebique, as virtually to amount to an infringement. 
It is, in fact, doubly invalid, 5, so rendered by Monier’s 
patent, taken out in 1877, and also by that of M. Hennebique, 
procured in 1892, which was found to be overridden by the 
former. The definite settlement of these rival claims is un- 
questionably a matter of considerable importance alike to 
engineers, builders, and manufacturers in France and else- 
where. After hearing the whole case, the tribunal of the 
Seine decreed that the patent obtained by M. Hennebique in 
1892 was null and void, inasmuch as he claims for armoured 
concrete girders, in which iron bars are inserted in the lower 
part, and bands or clasps are used to maintain these bars 
apart. It also declared that the patent taken out by M. 


Boussiron in 1899 was equally invalid, since it related to the | 


same object. The tribunal rejected the claims for damages, 
and ordered M. Hennebique to pay the costs of the action. 








DOUBLE-PORTED SLIDE VALVE—LAN- 
CASHIRE AND YORKSHIRE RAILWAY. 


THE accompanying engravings illustrate a slide valve 
designed by Mr. Hoy, chief mechanical engineer, Lancashire 
and Yorkshire Railway. The construction and action of the 
valve will be readily understood from our drawings. It pre- 
sents certain advantages, although perhaps it is not altogether 
novel. It will be seen that it is similar to that which is 
universally used as a low-pressure valve in marine engines, 
but with the exception that it only has one admission port, 
whereas the marine valve has two admission and two exhaust. 
It is balanced on the Richardson principle, exhausting out of 
the back. Advantage has been taken of this to get a double 
exhaust, as shown. The sole object of the valve is to obtain 
a free exhaust, and to prevent as far as possible any throttling 
of the steam during its passage from the cylinder to the blast 
Pipe orifice, which is the only place where throttling should 
take place. The sectional area of the S cores are arranged so 
that when exhausting there isno wire-drawing, and the double 
outlet ports have the full benefit of the area. 

Fig. 1 draws a comparison between a balanced slide valve 
with single steam port admission and double port for exhaust, 


The following are the advantages of the double-ported 
valve :— 

(1) A much improved passage for the exhaust steam as the 
engine is notched up towards mid gear. 

(2) It will be observed that in all positions of the reversing 
lever, the area for steam is less in the double than single- 
ported valve. This is an advantage, for the reason that if 
the same amount of steam is to be got into the cylinders, it 


is necessary to run the engine at a later steam cut-off with | 


the double-ported valve. By doing this the duration of 
the exhaust opening is prolonged, and also compression is 
reduced. 

Although, at starting in full gear, the area of the steam 
port is less with the double-ported valve, this is not of much 
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AMERICAN LAW AND ELECTRICITY. 
(From a Legal Contributor.) 

Tue fact that American law is founded upon our English 
system .of jurisprudence naturally renders the decisions of 
the Courts in the various States of the Union exceedingly 
interesting to English lawyers. Yet it must not be thought 
that the principles enunciated by American judges are binding 
upon our own Courts. They are treated with respect, and are 
frequently referred to for the purpose of clearing up points 
which have not yet been elucidated in this country. 

In dealing with electricity, which in comparatively recent 
times has commenced to occupy an important place in com- 
merce, the lawyer is sometimes at a loss to decide the rights 
and wrongs of the case which is brought to his notice. The 
electric lighting Acts are all too meagre to be anything like a 
complete guide, and in so far as they do attempt to define the 
rights and liabilities. of those who manufacture and supply 
electricity to the public, they are often so obscure as to make 
confusion worse confounded. This state of things has partly 
arisen owing to the fact that the Acts themselves are for the 
most part reproductions of statutes passed in connection with 
the supply of gas, the word ‘‘electricity” being substituted 
for ‘‘ gas.’’ Numerous questions have arisen with respect to 
electricity for which one looks in vain to the English law 
reports for assistance ; and although it is an English maxim 
that ‘‘ignorantia legisnon excusat,’’ one isfain toconsult Ameri- 
can law reports toclear up many doubtful points. A number of 
causes are at work to make the American law reports a 
source of interest and instruction to English lawyers. In 
the first place, each State has its own statutes and its own 
law reports, with the result that all kinds of cases are con- 
stantly reported. Secondly, the telegraphic system is for 
the most part in the hands of private companies in America. 
The result is that telegraph companies, whose interests so 
often conflict with electric lighting and traction companies, 
are often before the Courts, whereas in this country the 
Postmaster-General—the official head of the telegraph depart- 
ment—is able to shelter himself and his subordinates behind 
the great maxim of the Constitution, namely, that ‘‘ the 
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King can do no wrong.”’ 

In these circumstances it may be of interest if we cull a 
few American decisions from the last volume of the 
| ‘* American Annotated Digest,’’ which contains a note of all 
| the important cases reported in England and America during 
| the latter half of 1902. 
| To deal first with the relationship of company and con- 
| sumer. As is well known, an English electrical company 
| which supplies electricity under parliamentary sanction has 
| no right to give a preference to one consumer or class of con- 
| sumers in the district. 

The fact that the company charges one consumer less per 
unit than another is not always conclusive of the point that 
there has been an undue preference. So in an English case 
a company, empowered to supply a certain district, which 
| agreed to supply a customer for five years at 4$d. a unit 
| upon his taking the whole of his supply from them. They 
| were supplying another customer for two years at 4d., but he 
was a large consumer, and took his supply in the daytime, 
| which was an advantage to the company. It was decided 
| that this was no undue preference. 
| It is interesting to notice that the same doctrine holds 
| good in America. Thus, in the Clinton Electric Light 
Company v. Snell (1901), an electric light company autho- 
| rised to supply the inhabitants of a municipality with 
| electricity for lighting purposes refused, without pay therefor, 
| to furnish a customer with the use of a transformer, neces- 
| sary to protect the house from fire. No extra pay therefor 
| was demanded from other customers, and it was its general 
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importance when the engine is running slowly, the difficulty 
not being in supplying the cylinders, but rather in ridding 
them of steam, and especially so when running at a high rate 


| of speed. 








A CONFERENCE of local authorities has been discussing 
the possibilities of carrying out a scheme for the improvement o 
the navigation of the river Dee. The scheme, to a great extent, 
involves the building of training walls, and is estimated to cost 





something like £411,000. A committee has been formed to ascer- 
tain how the necessary funds can be raised. 


| practice to furnish them free. It was held to be an unjust 
discrimination, and the company was compelled by 
mandamus to furnish the same without an additional 
charge. But another case shows that in Pennsylvania the 
| law allows an electric lighting company to make different 
| charges to consumers on the outskirts of its district with- 
out holding it guilty of an ‘“‘ undue preference.’’ Thus, in 
| Mercur v. Media Electric Light Company (19 Pa. Super. Ct. 
| 519), it was decided that in the service by an electric light 
company to a county or suburban district, the distance from 
| the main or feed line, the number of lights used, and the 
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ELECTRIC 


“Tex Excuear” 


means of access, whether along a public way or over private 
property, the natural obstructions to be overcome, &c., are 
proper subjects for consideration in determining the rate to 
be charged. 

It is not too much to say that hundreds of cases have been 
decided in America within the last few years in connection 
with the liability of electric tramway and lighting companies 
for accidents caused by short-circuiting. 
naked conductors are more freely used in America than 
in this country, or that less care is taken to prevent the public 
coming within reach of danger, we cannot undertake to say. 
Suffice it that the American re 


3000 kg 


Whether it is that | 


SHIPBUILDING CRANE 





6000 kg 


The two cranes have several points in common, though 
they are not identical, and the same letters have been used 
to designate the same parts in eachcase. In one of the forms 
—that which we shall describe first—there is a travelling 
gantry, on which is mounteda trolley capable of traversing the 
gantry from end to end, and carried on this trolley, and depend- 


ing from it, is a revolving horizontal jib arm which can turn | 
In the other form of gantry there | 
is also a travelling gantry, to which is fixed a turntable, from | 


through a complete circle. 


which depends a revolving horizontal jib crane. It will be 


| noticed that the main difference between the two forms of 


rts are full of cases in which | 


actions have been brought for injuries to horses and persons | 
| axis of the crane remains fixed as regards its position on the 


using the streets in a lawful manner. 

In Hamilton v. Bordentown Electric Light and Motor 
Company (52 A. 290) it was decided that it is the duty of 
those maintaining an uninsulated telegraph wire in the public 


street to use reasonable care that it does not come in contact | 
with an insulated electric light wire so long as to wear off | 
the insulation and direct the current from the electric light | 


wire, to the injury of a person lawfully using the public 
street. 

The following case, which was apparently decided in 
accordance with the laws in force in the State of New York, 


crane is that whereas in one case the revolving crane is 
carried by a movable trolley, in the other case the vertical 


gantry. 
A side view of the first form of crane is given above, and 
details of various portions to a larger scale will be found on 


page 348. As is shown in the above engraving by the dotted | 


ooks, which represent the furthest limits of working on 
either, the crane can place articles outside a vertical line 
drawn downwards from the rails on which the gantry runs. 
With an ordinary overhead travelling gantry crane this would 
be impossible. There are two of these cranes working over a 


| slipway having a span of 91ft. 10in., the span of each of the 


is of interest to the London County Council in relation to | 


their conduit system of trams in South London. 


It appears | 


that the insulator of the conductor rails of an underground | 
trolley railway got out of repair, and the conduit became | 


filled with snow or moisture, thus charging the slot rail 
with electricity. This took place without any negligence on | 
the part of the company. It was decided that it was not | 
liable for injuries to pedestrians caused by the conditions | 
above set out, and could not be so liable unless it failed to 
remedy the defects within a reasonable time after actual or 
constructive notice thereof. 








SHIPBUILDING CRANES AT KIEL. 


Cranes used in shipbuilding have frequently to be of 
special construction, because cranes of the ordinary form are 
not always suitable for the various kinds of work which ship- 
building necessitates. We illustrate herewith, and on 
pages 344 and 348, two forms of crane which are at work in 
the shipbuilding of the Germania-Werft, of Herr Fried Krupp, 
at Kiel. These cranes, which have been constructed by the 
firm of Ludwig Stuckenholz, working in conjunction with the 
technical department of the Krupp firm, have a number of 
distinctive features, and claim to combine the advantages of 
jib cranes with those of the travelling type, and to be especially 
suitable for shipbuilding. In the Germania-Werft, where 
these cranes are at work, there are four building slips, and it 
18 necessary to transfer material from one to the other. 
Ordinary travelling jib cranes were inadmissible owing to lack 
of space, and ordinary overhead travellers could not transfer 
materials from one slip to another. Hence the necessity for 
“ oe of the special cranes which we are about to 

escribe, 





cranes being 46ft. 3in. The crane is composed of agantry a, 
which consists of two girders on rails, on whichrun a travers- 


ing trolley d, which carries a turntable b, which supports the | 
There are in all four continuous | 
| current motors, e, f, g, and h, e working the travelling motion, | 
f the traversing, g the slewing, and / the lifting motions. | 
The girders of the gantry are made up of angleiron, connected | 
this construction having | 
The motor e is | 


revolving crane arm c. 


together with horizontal ties, 
been adopted for the sake of lightness. 
connected through gearing to a shaft which runs from 
side to side of the gantry and gears with the wheels 
on which the latter runs. 
up of angle irons and plates, and has fixed on its upper 
side a wheel path m,on which run the wheels o of the 
revolving portion /, and the crane arm c. The traversing 
motor f drives one pair of the trolley’s wheels through the 


| worm gearing x, which runs in an enclosed oil bath. The 





worm wheel is of phosphor bronze, and the worm of chilled | 


steel. The thrust of the worm is taken up by ball bearings. 

The revolving portion, which is well shown in the three 
upper views on page 348, is built up of plates and angles 
strengthened by diagonals. It is carried on the roller path 
by four wheels, placed at angles of 90 deg. from one another. 
Two of these are placed with their axis parallel to the 
horizontal axis of the crane jib c, and these are connected 
through bevel gearing p and q with the slewing motor g. 
These two wheels are so adjusted as to take nearly all the 
weight, with the object of obtaining the maximum adhesion. 
The other two wheels, which are at right angles to the driving 
wheels, have only enough pressure on them to take up 
oscillations and movements due to the shifting of the centre 
of gravity of the load. There are four guiding wheels, 
placed with their spindles vertical, which run on an inside 
roller | a the function of these wheels being, of course, to 
keep the revolving portion central. 


The traversing trolley d is made | 


S AT KIEL 








The hoisting mechanism is also shown on page 348, and is 
mounted on a platform ¢ on the jib arm. Beneath this is a 
large cage u, which, with the lifting mechanism, serves as a 
counterweight to the load, and in which is fixed the con- 
trolling mechanism. The lifting gear is driven by the motor 

| h, which gears with the winding drum y through the clutch 
V, the worm gear W and the spur wheels H, the larger 
of which is keyed to the winding drum shaft. The load 
is taken by a steel wire rope, and there are two lifts, 
}one of 6000 kilo3z. and the other of 3000 kilos., say, 
| roughly, six tons and three tons respectively. For the 
| lighter lift, the rope is taken over thesmaller pulley Z!. For 
the heavy lift the rope is wound right on to the drum. The 
pulley Z! is made to slide on its spindle by means of a worm, 
with the object of keeping the wind always straight on to the 
drum. The craneman in the cage u can always see the load 
| he is working. 

The electric equipment has been supplied by Messrs. 
Siemens and Halske. The voltage employed is 500. All the 
motors are provided with magnetic brakes actuated by sole- 
noids energised by the current which works the motors. 
These brakes, although they are said to be powerful enough 
to sustain the full load, are principally installed to bring the 
armatures quickly to rest when the current is cut off. They 
act, however, as safety devices, holding the load should the 
current fail for any reason. We have been supplied with the 
following table of rates of travel, hoisting, &c., this table also 
showing the size of motor employed for each motion and its 
speed :— 














Motions and Speed Horse-power Speed of motors 
| s. per minute. _ of motors. revs. per min. 
} { 6000 kilos. 37ft. Sjin. |) 
| Lifting 3000 , 59ft. lin. } 18 5:0 
\ Light In4ft. iia. J 
| 6000 kilos. 65ft. Tjin. |) — 

Traversing {Tight | 1sift. 2hin. |} " 770 
| i i i | 
| Travelling { iene = iin. i} 18 510 
| Rate of revolution at crane 
a Peres Ce 3 770 


The other form of crane, which, as we have already said, 
is similar in many points to that which we have just 
described, has a travelling gantry with a span of about 
27ft. 64in. On this is a fixed roller path, from which depends 
the crane proper. The whole crane, with the details of the 
slewing mechanism enlarged, is shown on page 344. It hasa 
capacity of about six tons, and the radius of the crane jib is 
20ft. 10in. Generally speaking, the construction details are 
the same as in the other type of crane, with the exception, of 
course, that there is no traversing trolley, and that the rope 
pulley at the crane head cannot move backwards and forwards 
on its spindle. The speeds and powers of the motors for the 
lifting, slewing, and travelling are the same. 

The great object with which these cranes have been built 
is so that they may be able to bring material into the build- 
ing in which they are erected by projecting the jibs outside 
the building. They can then practically transfer the 
material into any part of half the building. Two cranes, 
one on each side, would give access to the whole of the 
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building, and this is the method adopted. It might have 
seemed advisable to further prolong the jib, but this has pro- 
bably not been done because, otherwise, there might have 
been danger of the jib ends of the two cranes in either half 
of the building coming in contact with one another. 








LIQUID RESISTANCE SWITCH. 


THE accompanying illustrations represent a new form of 
liquid resistance switch which has just been patented and put 
upon the market by Messrs. Steel, Peech, and Tozer, Limited, 
of Sheffield, and their electrical engineer, Mr. H. E. Bowen. 
It possesses several points of interest. It combines a circuit- 
breaking and direction-reversing arrangement with a regu- 
lating resistance. It consists essentially of a tank A in its 
lower part, which contains the resistance liquid. Into this 
dips a contact plate B, which can be lowered into or raised 

































































out of the liquid by means of a shaft C, which works in aroller 
bearing arrangement D. At its upper end the shaft C is pro- 
vided with a roller E, which works in a slot F of peculiar 
form, made in the cylindrically-shape@ portion G, which can 
by revolved by means of the vertical spindle H and the hand 
wheellI. It will be readily seen that owing to the form ofthe 
slot F tke plate B, which is shown in its highest position and 
clear of the liquid, will be lowered if the hand wheel I is 
revolved either to the right or left hand—these motions 
determining the direction of rotation of the motor to which 
the switch is connected. Just above the liquid in the tank 
will be observed curved overhanging plates O cast solid with 
the tank itself. These are to prevent splashing should the 
switch be mounted on machinery subject to motion. 
Underneath the hand wheel is a box which has an insulat- 
ing base of slate. On this base and concentric with the 
spindle H are three metallic contact rings L,M, and N. The 
inside and outside rings I. and N are complete, but the 
middle ring M is broken in two places, as shown in Fig. 2, 
the space between the two halves of the ring being filled up 
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Fig. 2 


with an insulating material worked up level with the surface 
of the metal. Attached to the spindle H is a bar J of insulat- 
ing material, having arms of unequal length. This is revolved 
when the hand wheel I is turned, and it carries two contact 
pieces, K and K!, the first of which revolves in the space 
between the rings M and N, while the second revolves in 
between L and M. Both contact pieces are provided with a 
spring, which ensures electric contact between those rings 
which it is desired to connect together. . 

A study of Fig. 2, which sets out the electric connections 
diagrammatically, will show how this switching arrangement 
works. The positive main, or terminal, of the generator 
supplying current to the motor is connected to the ring L. 
One half of the ring M is connected to one terminal of the 
motor, and the other half to the other terminal, while the 
ring N is connected to the dipping plate B. The tank, and 
hence the liquid, is connected to one terminal of the motor 





fields, the other field terminal being connected to the 
negative main. Suppose now the contact arm J to be in the 
position shown by the full lines in Fig. 2, then the ring L is 
in electric contact with the left-hand half of the ring M, and 
the ring N 1s in contact with the right half of M by reason of 
the contact pieces K and K!, as already explained. In this 
position the current from the positive main travels from the 
ring L through the contact piece K! to the left-hand half of 
the ring M. From there it goes direct to the right-hand 
motor brush. The left-hand motor brush is connected, as 
already mentioned, to the right-hand half of the ring M. 
The current therefore flows to this, and thence by the 
contact piece K and the ring N to the dipper B, the liquid 
tank and the motor field to the negative main. This disposi- 
tion of the apparatus would cause the motor to revolve in one 
direction. 

If it is desired to reverse the direction of rotation, the arm 
J is moved to the position shown by the dotted lines. The 
current would then travel by way of the ring L, the contact 
piece K! and the right-hand portion of the ring M, to the 
left-hand terminal of the motor, thus passing through the 
armature in the reverse direction, and flowing away by 
the left-hand portion of the ring M, the contact piece K, the 
ring N, to the negative main, through the liquid tank and 
the motor field. The direction of the current in the field is, 
therefore, the same in either case, and the direction through 
the armature only changed. 

Fig. 3 shows three of these liquid resistance switches side 
by side, as they would be placed for a three-motor crarie, for 
example. We understand that the makers have employed 
this type of switch with success in connection with elec- 
trically-worked live roller gear, skids and pull-over gears, and 
in their cogging, billet, axle, tram rail and ordinary rail 
mills, as well as cranes, &c. The motors used are of the 
30 horse-power series-wound tramway type ; indeed, we may 
mention that the switch is only intended for use with series- 











Fig. 3 


wound motors, with which the majority of power working is 
now done. The electrical circuit is always made and broken 
on the liquid, and there is a short-circuiting contact 
arranged on the side of the tank, with the object of cutting 
out the liquid resistance and doing away with sparking on 
the reversing switch and contacts. 








NEW BRIDGE AT NIAGARA. 


Tx Queen Victoria Niagara Falls Free Park, on the Canadian 
side at Niagara, a fine new rock-faced stone arch bridge is 
being built. This new bridge is being constructed by the 
Queenston Quarry Company for the Canadian Niagara Power 
Company. It is one of the notable improvements in Victoria 
Park as a result of the big power development now taking 
place there, and it goes to show how the men and capital 
interested in diverting a portion of the flow of the Falls of 
Niagara for power purposes are willing to study the conditions 
surrounding their works and do nothing, or build nothing, 
that will have a tendency to in any manner mar the beauty 
of the locality. The bridge will span the inlet canal leading 
to the forebay of the Canadian Niagara Power Company. 
The plans for the bridge were prepared under the supervision 
of William A. Brakenridge, consulting engineer of the 
Canadian Niagara Power Company, and the bridge is being 
built under the direction of Cecil B. Smith, resident engineer 
ofthatcompany. We give two views of the bridge on page 352. 

The length of the bridge will be 298ft., including the end 
posts. It will have five spans of 50ft. each, the rises of the 
arches being 5ft. The piers will be 8ft. wide on the face of 
the bridge, 52ft. long inside of the copings, and 66ft. 3%in. 
long to the outside of cutwater. The width of the structure 
over the coping, except at the piers, is 55ft., and at the piers 
there is a projection of about a foot, making the bridge about 
57ft. wide at the widest part. The width inside of the 
coping is 52ft., and of this space 20ft. will be devoted to a 
carriage way, 26ft. to double lines of an electric railway, and 
6ft. to a granolithic side pavement. 

The bridge will be rock-faced throughout. The belts, 
washes, and coping are to be of fine dressed work. The piers 
are set on bed rock, necessitating 4ft. or 5ft. of rock excava- 
tion. The piers below the springing line are pointed. The 
rock used is Queenston grey limestone. Ring stones will be 
setalternately 10in. and 18in, Steelribs, having 3ft. centres, are 
embedded in the concrete of the arches. The abutments are 
built of concrete in which large stones were embedded. The 
roadway is to be of porous gravel or cinder, and possibly 
finished with macadam. The tops of the piers are shaped so 
as to collect the water, and cast iron pipes are provided so as 
to discharge at about the springing line of the arch, The 


—. 


grade of the roadway will be practically level, the gutters 
being sloped from the centre of each arch to the piers 
and catch basins provided in each pier. For the railway 
section the loading required is 5000 1b. per lineal foot on in 
track, and for the carriage way it is 1001b. per square foot 
A conduit having four compartments will be built under the 
pavement to carry electric wires for lighting purposes, Pipes 
being set in each of the main posts. The tops of the arches 
and backs of the spandrel walls are to be given two coats of 
pure Portland cement grout, applied with brushes, and thon 
covered with two thicknesses of felt. This is to waterproof 
the structure and to prevent the dampness coming throuch 
and staining the masonry. ” 

Portland cement is being exclusively used on the work 
The arches and back of spandrel walls and the piers above the 
springing line are to be built of Portland cement concrete 
made of one part Portland cement, two parts sand, and four 
parts broken stone. In the piers below the springing line 
and the abutments the proportions of the concrete are to 
be one part Portland cement, three parts sand, and six parts 
stone. In order that there may be a complete separation 
between the lagging and concrete of the soffit of the arch, the 
contractors are required to place 2in. of mortar next to the 
form and trowel it on. In the work the contractors are also 
required to deposit the concrete from pier to pier in longi- 
tudinalsections, working from the ends simutaneously. While 
the bridge is in building a cofferdam shuts off the water of 
the river. High water will be 1°37ft. above the springing 
line of the arch, which will be a depth of 17,%ft. water in 
the canal. Low water will be 3:93ft. below the springing 
line of the arch, and this will give a depth of 12,°,ft. of water 
in the canal. The mean water level will be 1°83ft. below 
the springing line, equal to 14,yft. of water in the canal, 








THE NEASDEN AND NORTHOLT NEW LINE, 


THe new line by which the Great Central seeks to have 
access to London independently of the Metropolitan Railway 
has for some time been in active course of construction. It 
runs off opposite the Metropolitan Company’s Neasden shops, 
and going through the coal marshalling sidings of the Great 
Central Railway, strikes westwards for Wembley Hill. Here 
it passes close to the celebrated tower, or ‘‘ Watkin’s Folly,”’ 
on the south side, by a widely splayed cutting. This, which 
unavoidably spoils a very pretty bit of wooded country, is 
but short, and will be succeeded by a bit of embankment, the 
line then going under Wembley Hill-road, which will be 
raised for thepurpose. In another wide cutting, commencing 
here, there will be a station, the site being alongside the 
Harrow-road, about seven miles from London, in a locality ripe 
for building purposes. At the far end of the cutting the 
line will pass out under Blind-lane. A good deal of material 
still has to come out of the station ground, a steam navvy 
being engaged upon the operation. Bending slightly to the 
right, a long embankment follows, broken by a fine ‘“N”’ 
truss bridge over the London and North-Western Railway 
about a quarter of a mile north of the Sudbury and Wembley 
Station. The span crosses all four lines of rail. Cross 
girders connect the booms of the girders. Just before this 
bridge is a girder bridge over St. John’s-road, and just after 
it an arch in blue brick over a new road lately laid out to 
develop the building land. The embankment after this point 
is not yet all tipped ; it will be about 5 furlongs in length, 
and end by the 8 rmile-post on the Harrow-road at Sudbury, 
The line crosses the road at a right angle by a girder bridge 
of about 60ft. span, wide enough for four lines of rail. On 
the far side of the road a quantity of spoil has been brought 
and levelled to make a station-yard of considerable extent. 
A footbridge of three spans goes across this area some way 
back from the Harrow-road, and there will also be a subway 
under it close to the latter. A temporary level crossing, with 
gates, has been formed here to carry the contractor's line 
over the highway. Others exist at Wembley Hill-road and 
Blind-lane. 

The new line now begins to closely parallel the Ealing and 
South Harrow extension of the Metropolitan District Railway, 
getting nearer, till at Greenford-lane, where there is another 
temporary crossing, it is only a few yards from the Sudbury 
Hill Station of the District. It will go under the road, and, 
continuing to fall, on a gentle curve to the left, dives under 
the District by a covered way of blue-brick arched work. The 
contractor’s line goes over the District here on wooden piling. 
A large site is being got out after this point, apparently for a 
station to serve South Harrow and Roxeth, a neighbourhood 
now rapidly developing. The cutting again gives way to 
embankment, in which is a girder bridge over the Harrow and 
Northolt-road. This bridge stood quite lately without any 
support on its western side, the road being temporarily 
diverted to pass round it whilst the level of its permanent 
course was being lowered a little under the bridge. The con- 
tractor’s line passes on the south side here. Further on the 
bank is still in a somewhat rough state. The line continues 
to fall slightly till it joins the new line of the Great Western 
about a mile further on near Northolt, at a point on the 
latter 62 miles from where it leaves the old main line at West 
London West Junction. From the junction at Nertholt west- 
wards will be joint Great Western and Great Central pro- 

rty. 

The Neasden and Northolt line, above described, is a few 
yards over six miles in length, and is being constructed by 
Messrs. Thomas Oliver and Sons, of Horsham, Mr, A, W. H. 
Casson being resident engineer. 
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RAILWAY MATTERS, 


Tur first train into Coomassie arrived on Friday last 
with twenty-seven Europeans and the kings and chiefs of Bakwai, 
Kokohi, Adansi, and Abodom, 


Tue London and North-Western Railway is construct- 
ing a new line, 94 miles long, from the main line near Manchester 
to Wilmslow, to relieve the pressure of traffic at Stovkport 
Station. 

Tue list of the principal train accidents which occurred 
in the United States in the month of August includes twenty-seven 
collisions, twenty-six derailments, and six other accidents. ‘Thirty- 
six porsons were killed and 193 were injured. 


Tur Pennsylvania Railroad Company has ordered a 
get of Edison’s new storage batteries for experimental use in train 
lighting. They will be compared with storage batteries of other 
makes now in use on a few cars on the company’s lines. 


A teLEGRAM from St. Petersburg, dated October 5th, 
states that a passenger train from Irkutsk went off the rails at 
Sima, on the Siberian Railway, on September 30th. Three 
railway employés were killed, and five passengers were slightly 
injured, 

iepuCcED railway rates have been accorded to Sicilian 
products on Italian continental railways on a progressive scale, 
increasing according to the distance travelled, and without regard 
to the destination of the goods, whether for the home market or 
for export. 


Tae Board of Trade have recently confirmed the 
following Light Railway Order made by the Light Railway Com- 
missioners, viz., the Llandudno and Colwyn Bay Light Railway 
(Deviation and Amendment) Order, 1903, amending the Llandudno 
and Colwyn Bay Light Railway Order, 1898, 


Tue Board of Trade have recently confirmed the 
following Light Railway Order made by the Light Railway Com- 
missioners, viz., the Llandudno and Colwyn Bay Light Railway 
(Deviation and Amendment) Order, 1903, amending the L!andudno 
and Colwyn Bay Light Railway Order, 1898. 


Tue president of the Baltimore and Ohio Railroad is 
said to have planned improvements to the system which will vir- 
tually make a new line of it, andin which nearly £25,000,000 will be 
spent. Curves will be eliminated, tunnels bored, grades lessened, 
and everything possible done to put the road in shape to handle 
iraffie cheaply. 


We understand that the directors of the Manchester, 
South Junction, and Altrincham Railway Company have under 
consideration the electrification of their line, which connects 
Manchester with Bowdon. Plans and specifications are being 
prepared, and on the acceptance of estimates work will be begun 
without delay. 


Brx.ey Urban Council's electric lighting and tramway 
works were opened on Friday last. About £100,000 has been 
expended, and there are 5} miles of tramways. They extend from 
the terminus of the Woolwich and South-East London tramway 
at Plumstead, and traverse the Old Dover road through Bexley- 
heath to the Dartford.Rural Council’s boundary, beonsking off to 
the left to the boundary of Erith parish. 


Tue electric roads of the United States carried last year 
three times the population of the earth. They ran their cars 
eleven times the distance from the earth to the sun. According 
to the Iron Age, they killed 1218 persons and injured 47,429. 
Their capital was more than twice as great as the tonded debt of 
the United States, and their gross earnings for a year were nearly 
a quarter ofa billion dollars. They paid over 13,000,000 dols, in 
taxes, 


Durine last year the collective capital of the light 
railway lines made by the Société Nationale des Chemins de Fer 
Vicinaux, the company formed under the Belgian Government 
auspices for furthering light railway enterprise in Belgium, 
increased from £5,551,000 to £6,236, 280 ; the total length of con- 
cessions accorded, from 1622 miles to 1768 miles; the total length 
of railways worked, from 1199 miles to 1292 miles ; and the annual 
receipts from £441,079 to £462,667. 


THE Great Western Railway Company's new express 
train from London to Bristol, which is scheduled to cover the dis- 
tance between Paddington and Bath at the rate of 60 miles an 
hour, made its first run on Thursday, October Ist, and succeeded 
in running from Paddington to Bath, a distance of 107 miles, in 
105 minutes, or at the rate of 61-14 miles an hour. At Bath the 
train slowed up and slipped a carriage, and then continued its 
journey to Bristol, according to the new time-table, 


Tue Midland Railway Company annoances particulars 
of its improved service between England and the North of Ireland. 
The new evening North express leaving St. Pancras at 8.30 p.m., 
which first began to run in July, is being continued during 
October, November, and D. ber. P. s by this train will 
be due to arrive at Belfast at 8.35 the following morning. A 
service is also given to Belfast, vid Barrow, by the train leaving 
St. Pancras at 1.30 p.m., by which passengers are due to arrive at 
Belfast at 5.30 a.m. 


Revuter’s Agency is informed that, in view of the 
approach of the Cape to Cairo Railway to the Victoria Falls on 
the Zambesi, Sir Charles Metcalfe, consulting railway engineer to 
tho British South Africa Company, and Mr. J. F. Jones, C.M.G., 
joint manager and secretary of the Chartered Company, have 
left Eagland on a special mission to the United States, the prin- 
cipal object of which is to visit Niagara Falls and inquire into the 
possibilities of the transmission of power, more particularly in 
connection with the utilisation of the immense energy of the 
Victoria Falls, 


Tur whole of the money required by the Great 
Eastern Railway towards the initial cost of the proposed light 
railway through North Essex has, chiefly through the munificence 
of Sir Walter Gilbey, now been‘ guaranteed, and the construction 
of the track will shortly be commenced. The proposed line will 
start from Elsenham Station, on the main (Cambridge) line of the 
Great Eastern Railway, and will run through Henham, Thaxted, 
and on to Finchingfield, thus opening up a considerable area of 
agricultural land. The new light railway will be of the ordinary 
gauge, 4ft. Sin. 


THE first direct fast train from Deal, Dover, and 
Folkestone to Manchester was run on Friday, vid Reading, 
avoiding London, in connection with a new Great Central service 
between Midland towns and the South Coast, over the South- 
Eastern system. The first inward train from the Midlands 
arrived last night. This new departure has followed upon the 
success which has attended the experimental service during the 
past summer. By the new service direct communication is 
obtained with Nottingham, Huddersfield, Leeds, Sheffie!d, 
Leicester, and Bradford. 


A pDEcAPoD locomotive for the heavy suburban traffic 
between King’s Cross and High Barnet is being tried by the Great 
Northern Railway, and has been designed by Mr. H. Ivatt. Its 
length over allis 38}ft. and it weighs 71 tons, of which 58 tons are 
available for adhesion, while it can bring into play a tractive force 
exceeding six tons, which is a higher tractive effort than that of 
any locomotive running. It has been placed in service on the 
heaviest morning and evening trains between King’s Cross, Alex- 
andra Palace, and High Barnet. This line is very steep, including 
a bank at 1 in 55 from Finsbury Park to Highgate. 








NOTES AND MEMORANDA. 


Tue Bureau of Navigation reports 106 vessels of 26,984 
gross tons were built in the United States during August. 


Carpe Town has adopted s wood and. stone street 
paving scheme estimated to cost £2,000,000. The wood required 
will be imported from Sweden. 

THE variety of rocks in which quicksilver is found is 
great, including limest , sandstones, and shales, many kinds of 
metamorphic strata, and massive rocks of every type. 


A scnoot of electricity is to be established in connection 
with the Harris Institute, Preston. The cost will be defrayed out 
of a legacy of £2000 left for the purpose of advancing mechanical 
and electrical engineering. Of the bequest, £1000 will be devoted 
to the electrical engineering department. 





RecENT experiments with the Moissan process for the 
artificial — of diamonds have shown that crystals of per- 
fect octahedral form and transparency may be obtained by the 
fusion of a rock similar to the matrix of the South African 
diamonds, The crystals, however, are only of microscopic size. 


Art the annual meeting of the Governors of the Durham 
University College, held on Monday, it was reported that £50,000 
had been raised, which would enable the Council to complete the 
college buildings, as a memorial of the late Lord Armstrong, and 
to erect a statue of him in the grounds of the Natural History 
Society’s Museum, Newcastle. 


ALTHOUGH sea water is more effective in damping 
down dust on macadam roads than fresh water, in Hastings, where 
it has been used for street watering, objection has been taken to it 
on the ground that it injures the varnish on carriages, while the 
tradesmen complain that the salt-laden dust from the streets 
affects articles of food exposed for sale. 


To prevent blow-holes in cast steel, M. Meslans, of Paris, 
adds fluid steel to an alloy of aluminium with a metal of the alkali 
earth group, or with lithium, Aluminium alone does not act upon 
the nitrogen and hydrogen in the fluid metal. The metals of the 
alkaline earths and lithium possess that property, but they are too 
dear for use alone. An alloy of aluminium and calcium gives the 
effect of each element, so that carbon monoxide and also nitrogen 
and hydrogen can be removed. 


A comparison between the heating properties of acety- 
lene and coal gas shows that the heat units developed per cubic 
foot are 1850 and 630 respectively, the temperature of the acety- 
lene flame being about 2600 deg. Fah. With an acetylene: burner 
consuming 2 cubic feet per hour, one quart of water was brought 
from a temperature of about 50 deg. Fah. to the boiling point in 
84 minutes. Under similar conditions, it required 10} minutes 
for the illuminating gas to accomplish the same result, though the 
burner used 16 cubic feet per hour. 


THE utilisation of acetylene gas in the blow-pipe is an 
accomplished fact, and according to an article by M. André Binét 
in Le Genie Civil, has many advantageous features. Of these not 
the least is the very high temperatures which can be obtained. 
The heat is not absolutely known, but is in the neighbourhood of 
4000 deg., and in any event much higher than the oxyhydrogen 
blow-pipe is capable of. Oxygen is used in connection with 
acetylene, and being of higher calorific power than bydrogen, 
accounts for the increase of temperature. 


Tue Lancet recently contained an article by Dr. C. A. J. 
Wright, in which the author states that he has been successful in 
the treatment of cancer and other forms of malignant disease by 
electric osmose. Of twenty-three cases which he has treated by 
this method only five have proved really successful, but he claims 
that 22 per cent. of successes is sufficiently encouraging to 
recommend this method to the attention of the medical profession 
for a more extended time. Personally, Dr. Wright believes that 
a ‘‘ radioactive salt of strontium introduced into the tissues by 
cataphoresis by high frequency” will prove the panacea for all 
torms of malignant disease. 


AccorpinG to the New York correspondent of the 
Standard, Mr. Edison announces the invention of an electric 
generator, costing £90, with a base 6ft. square and 5ft. high, 
adequate to charge an automobile or light a house by unskilled 
labour at less cost than petroleum, and far cheaper than any 
electric company can compete with on the present basis, The 
generator requires daily 3lb. weight of a substance never before 
used for the purpose. We have heard of so many things of Mr. 
Edison’s which never appear, save in print, that we are tempted to 
ask whether, just for a change, he could not send a sample of this 
new marvel to this country, it might sell. 


A series of official trials of the torpedo boat destroyer 
Itchen, built by Laird Brothers, of Birkenhead, has been carried 
out recently. A four hours’ coal consumption trial at 25} knots 
was first made, and on the full load displacement the speed was 
obtained with about 6800 indicated horse-power, the consumption 
of coal for four hours being under 30 tons. Ona further trial of 
twelve hours’ duration at 13 knots speed the consumption was at 
the rate of 1-61b. per indicated horse-power. On Saturday last 
the full-speed trial was completed, the vessel maintaining a speed 
for four hours continuous running of 25-64 knots, after which the 
steering trials and trials for steam propelling and starting were 
carried out. 


A LarGE chimney has just been completed by the Edison 
Electric Company at South Boston. This chimney, which is of the 
Custodis construction, is 250ft. 6in. in height. The external diameter 
at the base is 24ft. 1l4in.; internal diameter, 19ft. 6in. The ex- 
ternal diameter at the top is 17ft. 4in.; internal diameter, 16ft. 84in. 
The walls of the chimney are 36in. thick at the base for a height 
of 3ft. 9in., above which they decrease 2in. in thickness in every 
16ft. 5in. until a height of 200ft. is reached, for the next 25ft. the 
walls are 103in. in thickness, and for the last 25ft. they are S2in. 
thick. The astragal starts at a height of 240ft. 6in. above the 
ground. The chimney stands on a concrete base 47ft. by 5lft. in 
area, 14ft. 2in. deep. 


A coMMITTEE appointed by the North of England 
Institute of Mining and Mechanical Engineers to investigate the 
question of mechanical coal cutting has just issued the first part of 
its report, which deals exclusively with long-wall machines. It 
appears that compressed-air machines are still in a large majority, 
although electricity is being increasingly used as the motive power. 
Out of a total of 316 machines which were at work in 1900, 
electricity was the motive power in sixty-nine only, but according 
to more recent returns the proportion now is about two driven by 
air to one by electricity. According to the reports of H.M. 
Inspectors of Mines, the average amount of coal cut per machine 
per year was about 10,000 tons. 


PatcuHEs affixed with ordinary rubber solution on the 
inner tubes of motor car tires to repair punctures have been found 
to ‘‘ blow” after use owing to the heat engendered by fast driving. 
This is due toa defect of the solution with which the patch is 
applied. This substance is a solution of crude rubber--not vul- 
canised—in a solvent such as benzine, toluene, ether, or turpentine. 
Unvulcanised rubber is very much affected by changes in tempera- 
ture ; it is soft and elastic between 50 deg. and 100 deg. Fah., 
becomes hard and inflexible below 46 deg, viscous above 212 deg., 
and melts at 340 deg. Motor car owners will be interested to 
learn that a French chemist has devised a method of vulcanising 
the solution without heat, which is claimed to overcome the 
difficulty. 


MISCELLANEA. 


Tue French Minister of Marine has invited French 
builders to submit tenders for the construction of twenty-one tor- 
pedo boats cf 97 tons displacement and 26 knot speed. Each firm 
will probably get three boats to build. 


Tue airship which is being built by Dr. Barton at the 
Alexandra Palace had a narrow escare from destruction during a 
wind storm on Monday, when the building in which it is housed 
was damaged to a considerable extent. 


AccorDING to monthly returns published in the Natal 
Government Gazette, the output of coal in Natal during the first six 
months of the present year amounted to 314,751 tons, as compared 
with 308,604 tons during the corresponding period of 1902. 


ActinG on the advice of their surveyors, the members 
of the Isle of Wight Rural District Council have decided to 
recommend the Local Government Board to 12strict the speed of 
motor cars travelling through the villages and hamlets of the 
island to.10 miles an hour. 


Tue use of liquid fuel on board one of the steamers of 
the Roumanian State Maritime Service in 135 voyages between 
Constanza and Constantinople has resulted in a saving of 40 per 
cent. in the expenses, and it is expected that oil will be used on all 
the other boats in the same service. 


Tue Municipal Committee of “Old Paris’ has decreed 
that the Eiffel Tower shall be pulled down at the expiration of 
1910 of the concession held by the Eiffel Tower Company. The 
city architects complain that the tower interferes with their plans 
for the embellishment of the Champs de Mars. The cost of pulling 
down the huge structure is estimated at £100,000. 


Tue strike of United Kingdom Patternmakers 
employed by Messrs. Harland and Wolff, Belfast, against a reduc- 
tion of a shilling per week, which has existed since July, was 
amicably settled on Saturday, and work has been resumed at the 
old rate of wages, viz., 39s, per week, the reduction made during 
the week they went on strike being restored. Over two thousand 
hands will thus resume work. 


It is estimated that in Teneriffe there are 100,000 acres 
of land which are at present sterile, and which, if irrigated, could 
be devoted to the cultivation of bananas, tomatoes, and potatoes, 
So far, artificial irrigation has been applied to not quite 
20,000 acres, while it is the opinion of experts that if the rain 
supply in the central elevated portion of the island were 
accumulated it would suffice to irrigate some 50,000 acres. 


Tue opening meeting of the Forty-eighth Discussion 
Session of the Manchester Association of Engineers will be held on 
Saturday, October 10th, 1903, when a visit will be paid to Messrs. 
Craven Bros.’ Works, Reddish. Subsequently the members will 
return to the Grand Hotel, where tea will be served, and the 
remainder of the evening wil] be reserved for a musical entertain- 
ment given by members of the Albyn Comic Opera Company. 


A scHEME for the erection of a dust destructor on a 
piece of waste land outside the borough of Windsor, at an esti- 
mated cost of £6000, has now finally been adopted. Two sch 
had previously been adopted by the tion, but the first was 
vetoed by the War-ofiice, and the second was successfully opposed 
by the Office of Works, on the ground that the shaftirg would 
interfere with the facade of Windsor Castle. 


Licut-buoys using electric light, several of which have 
been used for some years in New York harbour to mark the ship 
channel in the lower bay, have now been abandoned, and the 

wer station on Sandy Hook which supplied them with current 

as been closed. The electric buoys have given more or less 
trouble, mainly because of damaging and breaking of the supply 
cables by ice or other causes, ‘They have been replaced by the 
Pintsch gas buoy. 


An order has been issued in the Alderney States pro- 
hibiting the manufacture of explosives on the island. The order 
is said to be the result of an inquiry into a number of mysterious 
cases of death among cattle. Traces of mercury were found in 
the viscera of the dead animals, and in many meadows and 
gardens the herbage was impregnated with mercury powder, 
attributed to an explosion at a factory on September 10th, at the 
time of the recent gale, which scattered the powder broadcast. 


Tue Mayor of Torquay last Friday cut the first sod of 
the new Trenchford reservoir at Tottiford, near Hennock, by 
which the storage capacity of the water supply for Torquay and 
Newton Abbot will be increased from 300 million to 500 million 
gallons. One arm of the reservoir will extend up the valley 
towards the existing Tottiford and Kennick reservoirs, and the 
other and main portion will extend up the neighbouring Trench- 
ford Valley. The storage capacity of the new reservoir will be 200 
million gallons, and its cost £22,000. 


A MOVEMENT has been set on foot in Scarborough with 
the object of securing an extension of the harbour accommodation. 
A meeting of the full committee was held on Tuesday, when the 
report of a special sub-committee, and the plans prepared by Mr. 
E. T. Beard, resident engineer to the Marine Drive, were approved. 
The plans provide for a deep-sea harbour of eight acres in extent, 
and affording a depth of 30ft. at high tide. The harbour would 
be accessible at all states of the tide, as the depth at the entrance 
at low water would be 15ft. The total estimated cost, including 
the provision of additional storage accommodation, is £255,000. 


THE manufacture of agricultural machinery was com- 
menced in Germany about twenty-five years ago, and, although it 
has since made considerable progress, it cannot yet compete 
seriously with imported machinery. Nine firms in the United 
States, two in Canada, and four in the United Kingdom possess 
depéts and agents in Germany, and execute a considerable amount 
of business. But, with the sole exception of mowing machines, the 
import of foreign machinery seems to be gradually but slowly 
diminishing. There exist now several works, each of which manu- 
factures annually agricultural machinery and tools valued at from 
£100,000 to £450,000, and employ from 1200 to 4000 workmen. 


Tue Trinity House authorities have given notice of 
several important alterations at the lighthouses on the South 
coast of England and in the English Channel. The one of the 
greatest importance to all mariners concerned in the navigation of 
the Channel is that which relates to the Lizard Lighthouses. 
Here the two fixed white lights hitherto exhibited have been 
discontinued, and in lieu thereof a white electric light, of great 
brilliancy, is now exhibited from the Eastern tower, flashing once 
every five seconds, and lasting only for about a quarter of a second. 
In addition a continuous light of small power may be visible for 
about twelve miles under certain circumstances. The subsidiary 
fixed white light proposed to be exhibited from the Eastern tower 
will not be shown for the present, 


An experimental test of the Brighton Corporation’s 
telephone system, upon which about £45,000 is being expended, 
took place on Monday, when the Mayor opened the Exchange. 
The area covered by the licence extends to Burgess Hill on the 
north, Shoreham and Steyning on the west, and Rottingdean on 
the east, and the subscription of £5103. per annum for unlimited 
service covers the whole area, without extra charge, while sub- 
scribers may also speak to any other town in the United Kingdom 
over the Post-office trunk wires on payment of the usual fees. 
The switchboard is at present fitted for 1000 subscribers, with an 
ultimate capacity of 5600, and the number of applications having 
already considerably exceeded 1000, the work of extending the 








board is to be proceeded with at once, 
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TO CORRESPONDENTS. 
jo —— 
£7 In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be jf to their destination. No 
notice can be taken of conmmunications which do not comply with these 
instructions. 
4@F All letters intended for insertion in Taz Enonovuse, or containing 
tions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
sar «We cannot undertake to return apa hg manuscripts ; we must, 
request correspondents to teep 


REPLIES. 


C. W. (Constantinople).—Apply to the Commissioner of Public Works— 
Well Boring Department—Cape Town, for a copy. 

T. M.—A very good little book by Popplewell has just been published 
by the Scientific Publishing Company, Manchest 

M. R.—We can only suggest that you should obtain a copy of his com- 

lete specification from the U.S.A. Patent-office, Washington. His 
ail address will be given in it. 

Jusion Deavontsman.—See Unwin’s ‘Machine Design,” Lineham’s 
‘* Mechanical Engineering,” and Innes’ ‘‘ Problems in Machine Design,” 
and get any standard pocket-book, Molesworth or Low’s, or one of the 
cheaper ones. Only experience—and your fellow draughtsmen—can 
teach you how to use formuls wisely. 

G. C.—Many makers issue pamphlets descriptive cf their cars which will 
tell you where to look for defects and how to repair thew. A good 
general descriptive work is Hasluck’s translation of Lavergne’s book ; 
it is published by Cassells. Beaumont’s big book is much better; a 
new edition is, we believe, in the press. All books of the kind get 
rapidly out of date. 

J. A. (Wadsley Bridge) —The ink is brown either because it is not of 
good quality or because it is not thick enough—that is, if you grind it 

ourself. Get the best liquid Indian ink and that trouble will cease 

he ink wiil take perfectly if you dust a little powdered chalk over 
the cloth and »ub it well in witha clean duster. Dust off all that 
remains before beginning to draw. 
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MEETINGS NEXT WEEK. 


Tue Junior InstirvTion oF Enorverrs.—Saturday, October 17th, at 
8p.m. Visit to the New Vauxhall Bridge Works. 

Tue INstTITUT‘ON OF MECHANICAL EnGInEERS.—Friday, October 16th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘ The Newcomen Engine,” by Mr. Henry Davey. 

Tae InsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
ctow.—Monday, October 12th, at 7.20 p.m. Paper, *‘The Design of a 
Town's Tramway Scheme,” by Mr. William McDonald, Graduate. 

Tae InsTiTuUTION oF MINING AND METALLURGY.—Thursday, October 
15th, at 8 p.m., at the rooms of the Geological Society, Burlington 
House, Piccadilly, London, W. Papers, ‘**The Future Gold Production 
of Western Australia,” by Mr. Herbert C. Hoover; “Treatment of 
Telluride Ores by Dry-crushing and Roasting at Ka!goorlie, Western 
Australia,” by Mr. W. Evan Simpson. 
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THE WEAR AND TEAR OF STEAM ENGINES. 


Every year Mr. Michael Longridge, chief engi- 
neer to the Engine, Boiler, and Employers’ Liability 
Insurance Company, brings beforethe manufacturing 
world facts illustrating a phase in the life of steam 
engines, whichis quiteapartfrom theory. Henarrates 
episodes in the history of steam machinery. Buta 
small effort of the imagination is required to trace 
an analogy between the steady old mill engine, 
which has never once failed its employer for more 
than half a century, and the veteran whose term of 
service is even longer, and not less respectable. Then 
we can trace the parallel between the high-speed, 
busy, bustling, modern steam engine and the young 
man brimming over with energy, and burning with 
emulation and the desire to get on. Reports of 
much the same character as those of Mr. Longridge 
are written by other men. But there is always 
something lacking in them which Mr. Longridge 
contrives to supply. He possesses the delightful 
gift of making even commonplace occurrences in- 
teresting. 

Mr. Longridge tells his readers that in drawing 
up his annual report for 1962 he has endeavoured 
to deduce from the daily experience of the company 
such incidents as will convey to users of steam and 
electrical machinery a fair idea of the risks the use 
of such machinery involves, and also, it is hoped, 
some hints as to the means by which these risks 
may be avoided. As we turn his pages we find 
now and then accentuated the difference between 
theory and practice. It is almost a truism that 


there is a use and a place for both. In the 
present day there is a tendency, however, 
to deprecate practice and exalt theory. Mr. 


Longridge deals with the daily life of steam 
engines. He writes about the accidents which 
befall them, the diseases to which they ulti- 
mately succumb. These things have nothing 
to do with thermodynamics; no amount of 
book learning will affect them. There is usually no 
more connection between science and a breakdown 
than there is between a competent knowledge of 
English history and falling down in the street 
because you have trodden on a piece of orange peel. 
Take, for example, the story of the horizontal com- 
pound engine, which had in twenty-nine years made 
207 millions of revolutions. One day one of the 
3in. bolts which held on the cap of the big end of 
the high-pressure connecting-rod broke clean across, 
not in the screw thread, but in the plain part of the 
bolt where it was of the full diameter—that is, of 
course, just the place where the bolt ought not to 





have broken; it should have gone through the 
screwed shank, where the sectional area was much 
less, and the bolt was“ nicked” by the screw thread. 
Here is another. The crank-pin of a condensing 
engine broke while the engine was running. The 
pin had been put in from the back of the crank, the 
shank, or part within the crank, tapering from 7}in. 
diameter at the larger end to 7in. diameter at the 
smaller, where if was joined to the journal, 6in. 
diameter, by a good fillet. Fracture commenced in 
the fillet at the outer side of the pin, where the 
iron was in tension, and ran diagonally into the 
shank, the final break on the inner or compression 
side of the pin being just inside the eye of the crank. 
As soon as the pin broke the knock-off motion came 
into action and stopped the engine before much 
damage was done. The cover at the back end of 
the cylinder, however, was broken, the whole of the 
central part being knocked out, “a clean and 
beautiful sight,” as the inspector described it, 
leaving the flange and bolts attached to the cylinder 
flange, which fortunately was undamaged. The 
cover at the front end was also cracked, the 
connecting-rod and crosshead centre bent, and 
some other slight damage done. The stress on the 
pin at the section of fracture was about 6000 lb. 
per square inch, and the life of the pin about 
270 million revolutions of the engine. The pin was 
a good fit in the crank eye. The cause of fracture 
remains a mystery. Mr. Longridge has never 
known a parallel case. 

We may attribute failures of this kind to disease. 
The incipient crack begins, is not seen, or, if seen, 
regarded as of no consequence. In the end comes 
destruction. Our readers can draw a very obvious 
parallel for themselves. Of a different character 
are the accidents, and these in not a few cases arise 
from the most trifling and—after the accident— 
obvious causes. Thus a big horizontal engine was 
found to have a defect in the governor which wanted 
immediate attention. The engine was stopped. at 
the dinner hour and a fitter employed to make the 
required adjustment, Then the éngine was started, 
and broke down badly at-once. The fitter had used 
a couple of nuts to prop up the governor. He 
had put down one of these in the crosshead slide. 
The nut was forgotten or not noticed, and a bad 
smash followed. Not a few of Mr. Longridge’s 
most graphic stories are too long for reproduction. 
We may direct attention to one concerning a very bad 
smash indeed, brought about by a large mill engine 
running away, because of the failure of the automatic 
emergency stop gear. Two accidents are worth at 
least naming. In one a beam pedestal bolt broke. 
It was found subsequently that the broken bolt had 
been sawn half-way through before it was put in. 
All the bolts were nearly new. They had been made 
by cutting lengths off a ljin. diameter bar, and 
screwing both ends of each length to receive nuts. 
Evidently one of these pieces had been partly cut 
at the wrong place, and the workman, instead of 
rejecting the piece, had cut it further on, and used 
the piece with the first cut remaining in it. In 
another case a crank pin broke. Mr. Longridge 
attributes the failure to the way in which the crank 
pin was fixed in the crank. It was shrunk in, and 
the web by contraction had sheared the pin, and 
started a crack at “a sharp shoulder caused 
by the shrinking of the crank on the pin.” We 
cannot call to mind seeing before in print a 
definite statement that shear can be produced 
in this way, and we are disposed to doubt it, Our 
own experience is that when a crank or other pin 
has been strongly compressed in the way mentioned 
at one end, the distortion of the fibres, brought out 
by etching a section of the pin, will show that no 
shearing has taken place. We are, however, quite 
open to conviction that Mr. Longridge is right. Two 
curious cases of wear in steel shafts are described 
in detail in the report. The record of the diseases 
and accidents to electric machinery is very far from 
reassuring, and goes some way to justify the caution 
manifested by not a few people in adopting motors 
for driving their shops or mills. 

It is a fact worth notice that 30 per cent. of the 
recorded failures of steam engines, and 34 per cent. 
of the failures of gas and oil engines, are due to 
causes never ascertained. While casualties due to 
weakness attributable to faulty design or bad work- 
manship were 23 per cent. for steam engines, they 
were 12 per cent. only for oil and gas engines. No 
doubt the shocks are so much more violent in the 
latter than in the former, that incipient weakness 
does its work at once. 

The story which Mr. Longridge has to tell about 
boilers is full of instruction. We have continually 
called attention to the sale of boilers entirely unfit 
for use. There is not, unfortunately, the least 
reason to believe that sueh sales have ceased, and 
we must once more repeat that the use of dangerous 
boilers is only preliminary to manslaughter in fact, 
if not in law, when it is not murderous. Boilers 
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are offered for sale—and, luckily, submitted for 
inspection with a view to insurance—which are 
weak and bad almost beyond belief. We are not 
surprised to find that Mr. Longridge takes not a 
little pride in the fact that no life has yet been lost 
by a boiler certified by his company. 


THE FUTURE OF THE OIL ENGINE, 


Ir the results of recent experiments may be 
regarded as indicating the direction which the 
development of the internal combustion engine is to 
follow, there can be but iittle question that in a 
few years’ time the introduction of water in some 
form into the cylinder before ignition will be looked 
upon as only secondary in importance to the admis- 
sion of the charge itself. Its value is no longer in 
question, and now that its particular function in the 
cycle is pretty well understood it is not unreason- 
able to believe thai in the near future it will be very 
generally employed. That it had an effect was 
known for many years, but not till 1900, when the 
performance of the Banki motor at the Paris Exhibi- 
tion attracted widespread interest, was there any 
attempt to develop its use in an engine built for the 
market. Since then further attention has been 
called to it by the encouraging results which are 
obtained from the use of alcohol or methylated 
spirits in gas engines, and which are ascribed to the 
water invariably carried by the spirit. - With 
evidences of such material progress before us, it 
may not be out of place to summarise briefly the 
views on the action of water which are now held. 

The early gas engine builders who attempted to 
inject water into the cylinder entirely misunder- 
stood the duty it would perform. The notion was 
held that the steam produced by its evaporation 
might be sufficient in quantity to affect materially 
the power of the engine. That idea is exploded. 
No one now-a-days considers for a moment the 
effect of the evaporation of the water on the pressure 
in the cylinder. The benefit to be derived from it is 
sought in quite another direction. Everystep towards 
higher efficiency that has been made by the gas or 
oil engine has been the outcome of increased com- 
pression ; the use of injected water is no exception. 
Its value is simply and solely that it renders higher 
compression possible. In the ordinary gas engine 
the limit of compression is reached at the point 
when automatic ignition is caused by the increased 
temperature due to that compression. In the alcohol 


engine and in the Banki engine the presence of 
water vapour delays this ignition, probably by 
retarding the rate of rise of temperature, but pos- 
sibly also because it dilutes the explosive mixture. 
Into that question we cannot enter at the minute. 
Hence a high compression is possible and a higher 


thermal efficiency is obtained. The remarkable 
effect of a little water can be shown very 
graphically in any engine firing automatically 
from the heat of the walls. If a plate be fas- 
tened to the back of the piston in such a way as 
to reduce the capacity of the compression chamber 
premature ignition will occur, and the typical card 
with high back pressure will result. Inject now a 
little water with each charge, and observe that by 
regulating the amount it is possible to control the 
point of ignition, either to retard or to advance it. 
The experiment is well worth trying, because it is 
absolutely convincing as to the cause of the benefit 
of injected water. It will, too, help to clear away a 
mistaken notion about the increase of stroke that is 
necessary with alcohol and water injection engines. 
There is nothing in the explosion of alcohol, except 
a trifle less velocity perhaps, that differs from the 
explosion of other gaseous mixtures. There is, 
therefore, no occult reason why a long. stroke 
should be desirable. Length of stroke is purely a 
matter of comparison. What is required is a high 
compression, and that is obtained by increasing the 
travel of the piston so that it draws in more mix- 
ture and compresses it into less space. There is no 
other reason for the long stroke, if we except the 
fact that by its use a slower speed of rotation is 
attained without reducing the piston speed, a con- 
summation which some engineers consider very 
desirable. 

In what has preceded we have spoken of the 
water injection engine and the alcohol motor as if 
the actions in them were identical. There are 
reasons for believing that this is not strictly true. 
Captain Longridge has maintained that the water 
in solution in alcohol plays a chemical, not a 
merely physical, part in the reaction in the cylinder, 
and the very remarkable experiments by Dr. M. A. 
Trillat, which he described in our last issue, support 
this view. This curious investigation seems to show 
that what is termed a catalytic action takes place 
when water vapour is present in a mixture of 
alcohol vapour and air in contact with a hot 
metal. The result is the production of a 
highly volatile and inflammable aldehyde, which 


may cause the ignition of the whole charge at a 
comparatively low temperature. This in itself is 
perhaps not to be regarded as an unmixed blessing, 
since it may be the cause of premature ignition, but, 
on the other hand, the formation of the aldehyde is 
to be encouraged, because, since it is very volatile 
and inflammable, it aids materially in the complete 
combustion of the charge. ‘It is not,” as Captain 
Longridge says, “that the use of water vapour or 
of catalytic action increases the heat units in the 
charge, but it enables more of these heat units to be 
utilised ; it improves combustion.” If this is con- 
firmed by further experiments, and if such a 
catalyser between the carburetter and the engine, 
as Dr. Trillat suggests, is found practicable, then 
the efficiency of the alcohol engine may be raised 
sufficiently to make it, even under present condi- 
tions, a formidable rival of benzine and oil engines. 
The whole question is still nebulous, but that it 
deserves further investigation is obvious. 


THE MYSTERY OF THE STEEL TRUST. 


In America most people have convinced the:.- 
selves that the United States Steel Corporation— 
our old friend the Steel Trust—is in a bad way. 
The value of its securities in the open market is 
generally a pretty close gauge of the company’s 
position, and the common stock of the Trust is so 
little appreciated by investors that 100 dols. of it is 
regarded as worth no more than about 18 dols., this 
being the price quoted. The position is all the more 
extraordinary, because this stock has been carrying 
4 per cent., and one quarterly dividend at this rate 
was paid only the other day. To be sure, it was 
belated, but it was something to find it paid at all, 
and as at the present depreciated price the yield— 
so long as the dividend continues to be paid—works 
out at over 20 per cent. without attracting pur- 
chasers, it is clear that the distrust is general and 
complete. The position is referred to as a mystery. 
While reassuring statements on the subject in 
hand, the net earnings, and the maintenance of 
the dividend, are sent every day from Pittsburg, 
the offering of stock is nearly all from that quarter, 
and has, in fact, been traced to the gentlemen who 
were made millionaires when this reckless deal was 
consummated. It will be remembered that Steel 
Trust Preferred and Common Stock were to a large 
extent exchanged for the stocks of the amalgamated 
companies at the time of incorporation. It is these 
holdings that are now being offered at any price for 
cash, and, being on the part of insiders, one is justi- 
fied in drawing certain inferences. 

The explanation of the position is probably 
threefold :—(1) The falling off of business ; (2) the 
evil effects of the policy of making insufficient 
allowances for depreciation ; (3) fear on the score 
of the unwelcome prominence which the Corpora- 
tion and its profit statements will attain in the 
course of the coming Presidential election cam- 
paign. There is no room to doubt that the Trust 
is badly off not only for forward but for present 
business. It has made several reductions in prices 
since March without attracting purchasers, who 
never buy more than they can help in a falling 
market ; and the other day it was reported to have 
closed down a number of plants, and to have dis- 
charged some thousands of workmen. It is not pos- 
sible to confirm independently the tonnage of work on 
hand which the Corporation publishes occasionally, 
and we should be inclined to say that if the figures 
err at all they do so easily on the side of excess. 
According to the Boston News Bureau, officials of 
the company admit that the net earnings for the 
third quarter ending September 30th, and the un- 
fulfilled orders on the books, will both show a 
decrease compared with the third quarter of 1902. 
In face of this, the statement that the general 
situation remains good seems rather inconclusive. 
A great percentage of the decrease in net receipts, 
which for the quarter is estimated at nearly 
2,000,000 dols., is directly traceable to the closing 
down of many cf the plants—some for repairs and 
for lack of orders. The decrease in unfilled orders 
on the books for the three months period is expected 
to aggregate not less than 200,000 tons. On 
January 1st the unfilled orders were 5,347,253 tons, 
compared with 4,497,749 tons on January Ist, 
1902. On July 1st last the unfilled orders 
amounted to 4,666,578 tons, compared with 
4,741,993 tons on July Ist, 1902. On October 1st 
the unfilled orders are expected to aggregate 
4,300,000 tons, provided there is no unexpected 
cancellation of orders already booked. The presi- 
dents of subsidiary companies report a falling-off in 
demand for light products, but “ business in steel 
rails, plates, and structural material continues firm, 
notwithstanding the prolongation of building strikes 
in Manhattan and elsewhere.” This would indicate 
that while the railroads may be curtailing new 





extensions they are still carrying forward the con- 





$= 
struction of new and the replacement of old bridges 
The greatest falling-off in net earnings of the Coy. 
poration is said to come from the closing down for 
the first time in two years, of many of the depart. 
ments of the Carnegie Company, a in view of the 
fact that these particular plants are, or were at their 
inception, the most efficient of all those compre. 
hended in the grand amalgamation, one is hard put 
to it to find an explanation, the more especially ag 
the system of distributing orders over the whole of 
the works should ensure that the pick goes to the 
Carnegie works. This brings us, by a natural 
gradation, to the reasons given for the unsatisfactory 
position of the Corporation. Criticism has jj 
along been directed against the inadequacy of the 
appropriations out of earnings for depreciation of 
plant, and for various reserve funds which should 
have been—but by this concern have not been— 
recognised and strengthened in view of contingencies 
it being quite patent to all independent observers 
that the wave of prosperity which alone made 
big-looking profits possible would not continue to 
flow down to the end of time. The ebb, in fact 
has begun, and is gathering strength as it recedes. 
and with business falling off and machinery grow. 
ing obsolete, and not much ready cash in the 
treasury, concern for the immediate future jg 
natural. The actual amount put aside for renewal 
of plant looks large, but, placed against the magni- 
tude of the works, and against the capitalisation of 
the united undertaking, it is ridiculously inadequate, 
In the United States they are given to condemning 
machinery much more ruthlessly than we in this 
country, and that, while it makes for efficiency, 
means sacrifices which the Steel Trust has not 
made—sacrifices which, in the peculiar circumstances, 
it is not in a positiontomake. The third reason for 
the recent weakness—fear, or rather the knowledge 
that the Corporation’s methods and earnings will be 
the trump card in the hands of the anti-trust 
campaigners next year—would seem, on the first 
blush, to have been advanced and discounted pre- 
maturely. Nothing of the sort. The preparations 
for a Presidential campaign are made many months 
in advance, and the Steel Trust is such a favourable 
example of that aggregation of capital which is 
se ge to grind the face of the poor, that its 
value to the anti-Trust party is simply invaluable, 
and if the electorate becomes alarmed, there will be 
an end not only to this particular concern, but to - 
the whole race of Trusts. So that in this respect 
also, there is a reason for uneasiness. The three 
explanations, adequately realised, are enough to 
carry Steel Common Stock much below 18 dols. 
before bottom is touched. 

One of the most honest, independent, and fearless 
of American journals—the New York Chronicle, to 
wit—has recently been endeavouring to show that 
the Steel Trust has performed a public service since 
its incorporation by maintaining the value of iron 
and steel products at a lower figure than would 
have been reached but for what is called its restrain- 
ing influence. On the other hand, critics have 
arisen to point out that the Trust has not main- 
tained a low price in any case, compared with 
figures prevailing before combination entered the 
field; that its policy has not been to reduce the price 
of its products to the public, but to put quotations 
to a comparatively high level, and keep them there 
as long as possible. One critic boldly asserts that 
“the whole power” of the Trust ‘has been 
employed to establish a level of quotations far 
above—100 per cent. in many cases—what obtained 
prior to the advent of the combination. The Trust 
stands for high prices.’ What the facts show, 
argues the New York Chronicle, is that the Trust 
has either had no control over the advances, or 
that they have been justified, because (1) prices 
were ruinous as they stood; of (2) the 
advance in wages; (3) the increased cost of 
assembling the materials owing to higher trans- 
portation charges ; (4) the added cost of fuel, and 
(5) the enhanced price of iron and other materials 
to the extent that recourse has had to be had to the 
outside market. 

a ee 


TURBINE STEAMERS FOR THE ATLANTIC. 


Tuat the era of turbine propulsion has now fully 
arrived, fresh evidence is almost every day being furnished, 
and that not only for small specialised craft, either for 
naval or mercantile purposes, but for cross-Channel and 
ocean-going services, where high speed and the acme of 
comfort are .desirable. The undoubted success which 
has followed the adoption of the Parsons steam turbine 
machinery on board steam yachts, on river steamers on 
the Clyde, and on mail and passenger steamers crossing 
the Channel, has forcibly brought the question of its 
adoption before owners of passenger ships generally. 
Not only are three additional steamers for Channel 
service at present under way in which steam turbines will 
form the propelling motor, but W. Denny and Brothers, 
Dumbarton, who have, so far, provided the hulls for most 
of the turbine vessels extant, are about to commence 
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tions on a turbine vessel intended for long- 
ce steaming between Australia and New Zealand, 
to the order of the Union Steamship 
Company of New Zealand, Limited. She is to be 
of 18 knots speed, and this demand upon the 
ropulsive machinery, maintained as it must be over 
riod, and under weather conditions more analogous 
to what is usual in general ocean service than in cross- 
Channe! work, should form a fair criterion of the ultimate 
capabilities of the turbine system. The Atlantic crossing 
has all along formed the arena for the demonstration of 
what is newest and most advanced in pani sar9 naviga- 
tion, and in this quarter already there are definite indica- 
tions of fresh and potential development. The principals 
of the Allan Line Company have had the question of 
turbine propulsion more or less closely under considera- 
tion for a number of years past. Indeed, only a year or 
go after Mr. Parsons’ exhibition of the capabilities of the 
Turbinia at the Naval Review at Spithead in 1887, Mr. 
James A. Allan commissioned a well-known yacht 
designer to design a large steam yacht, to be propelled by 
steam turbines, but the project of building her lapsed. 
Experience has been gained since then, and the times are 
now riper for its realisation, and Messrs. Allan have now 
intrepidly shot ahead of the project on the smaller scale, 
and have decided to take the highly-important step of 
fitting turbines into a first-class Atlantic liner. They 
have just placed an order with Workman, Clark and 
Company, Limited, of Belfast, for a steamer for their 
Liverpool to Canada mail and cargo service, which will have 
a gross tonnage of about 12,000 tons, and in respect of 
cargo and passenger arrangements be an improved sister 
of the Tunisian and Bavarian, which are the company’s 
largest vessels at present. The new vessel, however, 
will be of 2000 tons greater tonnage, and will have a speed 
of 17 knots—about two knots faster than the present 
vessels—attained not through the ordinary reciprocating 
engines, but through the Parsons turbines, actuating two 
lines of shafting and propellers. The Allan Line Com- 
pany, it may be recalled, led the way in the matter of 
the adoption of mild steel for ocean shipbuilding, and it 
is not unfitting that they should again be well to the 
front in regard to a movement which, to say the least, 
may have equally great consequences in the development 
of ocean transit. Although the problem presented by 
the case of a 17-knot Atlantic liner is not by any means 
so exacting as that involved in the projected new 
Cunarders of 25 knots, this step of the Allan line will, 
without doubt, have considerable influence on the 
attitude of the Cunard directors, if not also on the 
Commission of Expert Inquiry now at work on the 
question of turbines for the new leviathans, 


opera 
distan 
the latter 


IRONWORKERS’ WAGES. 


A saTIsFactory feature, as engineers and members of 
the iron and steel trades approach the winter season, is 
the settlement of ironworkers’ wages in the North of 
England and in the Miilands, until part way through 
December. It is always an advantage to have this 
important element in costs of production agreed upon as 
far as possible ahead, so that the iron and steel trades 
may not be harassed by uncertainty, or by the possibility 
of vexatious disputes. The iron trade in both districts 
has had as much as it could do to hold its own against 
poor trade and foreign competition for more than a year 
past, and this fact renders all the more acceptable 
the existing system of mutual arrangement between the 
two leading iron and steel producing centres of the 
kingdom, whereby they are relieved from what might 
otherwise prove to be a serious difficulty arising from 
inequality in the rates of wages paid in the two parts of the 
country. It was more than a year ago—in July, 1902— 
that the resolution was passed by the Midland Iron and 
Steel Wages Board granting their men an allowance, 
under certain conditions, to compensate them for what 
are known in the trade as “‘ Northern extras;” and this 
week the same Board has once more put this resolution 
in force, as they have done several times since it was 
originally passed. The new average selling price for 
July and August, just declared for the Midlands, is 
£6 15s. 10°87d., and under the sliding scale this would 
carry a wage of 8s. 6d. per ton for puddlers, with mill- 
men in proportion. The Board, however, have, in 
accordance with the above - mentioned resolution, 
decided to give the operatives an increase of 34., 
since otherwise the desirable normal relationship 
between the Midlands and the North would have been 
disturbed. This makes the new rate for puddling 8s. 9d. 
per ton from October 5th to December 5th; and 
so far as wages costs are concerned, it will put producers 
of iron and steel in the two parts of the kingdom upon 
“all-fours”” when competing with each other in the 
supply of some of the lenting classes of engineering 
material. This equality as regards engineering contracts 
is an important matter for both centres just now, as a 
great deal of work is in hand and in prospect, both on 
home and foreign account, requiring abundant supplies 
of iron and steel. It is somewhat singular that whilst 
the new Midland average selling price is a decrease over 
the previous bi-monthly return to the extent of nearly 
1s. 3d., the recently declared North of England average 
—£6 6s, 1:98d.—was an improvement to nearly the same 
extent. Throughout what has been a trying period for 
iron and steel firms ironworkers’ wages have been kept 
remarkably uniform, having remained unaltered in the 
Midlands for fifteen months, and in the North of England 
for a slightly longer period. 


WELL BORING BY THE FREEZING PROCESS. 


Non-TecHNIcaL journals should either hold aloof from 
technical subjects or else should take the trouble to 
verify statements before they publish them. There is a 
class of paper which seems to rejoice when it imagines 
that it has discovered something in which Britons are 








backward. No doubt such papers would regard as an 
insult any suggestion to the effect that they were lacking 
in patriotism. One morning half-penny sheet, while 
referring to some pit-sinking now being carried on at 
Dawdon Colliery, near Seaham Harbour, relates with a 
flourish of trumpets how that, during the operation of 
sinking, water-bearing strata were penetrated and water 
entered the workings in a quantity too large to be coped 
with by pumping. Then, continues our contemporary, 
“the best engineering skill of this country being baffled, 
a German firm is called in, and by some secret freezing 
process they change the water into ice, make the soil 
almost as hard as rock, and the work can then proceed.” 
Such a statement is most misleading. In the first place, 
the process employedis not secret. Then, again, the article 
makes it appear that we in this country know nothing of 
the use of refrigeration in such a connection, and that 
the Germans were ahead of us in this respect. Of 
course, both these ideas are quite wrong. As long ago 
as 1862 an English firm introduced the freezing process 
in sinking, and successfully dealt with a quicksand met 
with in sinking a well, using a machine of its own con- 
struction. This is the first recorded instance of the 
application of refrigeration to such a purpose. British 
engineers are, of course, perfectly alive to the possibilities 
of the method. On the Continent, owing to the nature 
of the strata, a considerable number of shafts have been 
sunk by means of the freezing process. Consequently 
there are firms who have equipped themselves with the 
necessary machinery to carry out the work. In this 
country it is comparatively rare to meet with the neces- 
sity to employ such a system, and, naturally enough, our 
contractors do not care to go to the large expense of pro- 
viding themselves with the requisite machinery, which, 
of course, would mean a large outlay, just for the sake 
of sinking one or two shafts at long intervals of time. 
This was why a German firm had to be employed in the 
case of the Dawdon Colliery, and not because “ the best 
engineering skill and ingenuity of this country’ was at 
fault. We would suggest to our contemporary that it 
should change its refrigeration “ expert.’ The other day 
he referred to the installation of a refrigerating plant for 
the storage of furs as “the latest thing in refrigeration 
from America.” As a matter of fact, another British 
firm constructed more than twenty years ago a store of 
80,000 cubic feet capacity solely for the preservation of 
furs. 








DOCKYARD NOTES. 


THE new destroyer Itchen, built by Messrs, Laird, of 
Birkenhead, realised 25°64 knots on her four hours’ full power 
trials. This is -64 knots in excess of contract. It looks a big 
come-down from the 30 knots that was common a little while 
ago, but the Itchen was fully loaded instead of “ light,’’ and 
the odds are that at sea she could overhaul most of the 
30-knotters. Most of these in service do a good deal nearer 
20 knots than 30, gee 

‘Tue last of the black ships”’ is nowin dock at Portsmouth. 
She is one of the Diadem clas3, and queer she looks alongside 
the prevailinggrey hulls. She is, by the way, in the recently 
enlarged dock. This dock can take a Diadem, Essex, or 
Cressy, but is not equal to the Drakes or Powerfuls. In view 
of the dimensions of the new cruisers, it seems a short-sighted 
policy not to have built the dock to take all possible craft. 





THE penchant of British engine-room complements for the 
Belleville is an old tale by now, but the latest touch of 
enthusiasm will take some beating. Near Portsmouth the 
other day a motorist was stopped by the police, and appealed 
to a passing ‘tiffy’’ from the Good Hope to confirm his 
contention that he was not doing more than the legal twelve 
miles an hour. ‘‘ Says you were doing 244,’’ said he to the 
motorist. ‘‘ What are your boilers—Bellevilles or tanks?” 
The man of petrol began to explain, but the E.R.A. cut him 
short. ‘If they ain’t Bellevilles,’’ said he, ‘you can 
subpcena me as an expert witness to prove that you couldn’t 
have done 244.”’ 





THE latest Swedish battleship is to be named Oscar II. 
She will carry two 8°2in. and eight 6in.—these latter paired 
in turrets at the angles of the superstructure. Otherwise she 
generally resembles the Tapperheten class, except that there 
will be an armoured citadel protecting the bases of these 
guns. The ship will have three funnels, 8500 horse-power, 
and a speed of 18 knots. Steam will be supplied by twelve 
Yarrow boilers of the large tube type, which is reported to 
give considerable satisfaction in these little ships. 





A PARAGRAPH has been going round to the effect that the 
Italian battleship Roma will be launched this month. Pro- 
bably this is a misprint for the Vittorio Emanuele ITII., the 
construction of which has been pressed with considerable 
vigour. The Roma was laid down much more recently—if, 
indeed, she is yet laid down at all! 








INSTITUTION OF ELECTRICAL ENGINEERS (GriAsGcow LocaL 
SECTION).—Opening meeting on Tuesday, November 10th, at 8 p.m., 
when the chairman, Mr. William A. Chamen, will deliver his in- 
augural address. 


WOLVERHAMPTON TRAMWAYS.—The Wolverhampton Corpora- 
tion Tramway Committee have again had under discussion the 
proposed extensions along the Dudley-road, Wednesfield-road, 
Willenhall-road, and Waterloo-road. A detailed comparative 
statement, prepared by Mr. C. E. C. Shawfield, the ont 
electrical engineer, was submitted, showing the estimated cost of 
the overhead and Lorain systems, and a discussion followed on the 
question as to which system should be adopted for these extensions, 
In the end a resolution was carried to equip the additional routes 
with the Lorain system. It was also decided to proceed with the 
work as early as possible, Ata special meeting held on Wednes- 
day, various points were discussed, and the resolution to proceed 
with the extensions, passed at the previous meeting, was confirmed. 
It was also decided to construct a double track from the Five 
Ways, Waterloo-road, in place of the single line, as at first pro- 
posed. A single track will also be laid to Bushbury, with ‘‘ pass- 
ings.” On the Willenhall-road also it was decided to construct a 
single track with ‘ ings,” and instructions have been given for 
the work on the Dudley and Willenhall-roads to be put in hand at 
once, 


AN ELECTRICALLY-DRIVEN SINKING 
PUMP. 


For raising water encountered in the sinking of mine shafts 
and wells until lately steam pumps have been employed, but 
owing to the length of the steam pipe and other causes these 
have been very extravagant in fuel, and have required a good 
deal of attention from time to time in shifting the pump and 
lengthening the pipes as the shaft became deeper. On the 
general adoption of the electric current for driving machinery, 
umps driven by this power have been constructed, but have 
m generally of the slow-running type, necessitating two 
trains of gearing, the whole machine being very heavy and 
cumbersome. The ‘‘ Hatfield” pump has been designed by 
Messrs. Merryweather to overcome these objections. We 
illustrate a plant of this kind recently constructed by 
them for use abroad. The pump is fitted with three 
horizontal barrels arranged symmetrically around the crank 
shaft, each of 5in. diameter by 3}in. stroke; the valve seats, 
connecting-rods, and barrels are of gun-metal, and the valves 
are of the same type as used in the fire engines constructed 
by Messrs. Merryweather. Efficient lubricating arrangements 
are provided. 

The speed of the pump is 350 revolutions per minute, and 
it will raise 200 gallons per minute. It is driven by an 
electric motor fixed vertically over the pump. 

The whole of the machirery is enclosed in an iron cylinder 




















ELECTRIC SINKING PUMP 


to protect it from injury, the cable and delivery pipe passing 
through the top, the suction pipe being suspended from the 
bottom. 

It will be observed that the whole thing can be readily 
lowered and raised by a winch, as desired. 

Pumps of this type are constructed to deliver up to 
300 gallons per minute, the smaller sizes working satis- 
factorily at a speed as high as 700 revolutions, and are thus 
specially adapted for being run direct by electric motors, and 
in cases where extreme lightness is required. 








SHEFFIELD AND THE UNITED StaTEs.—Sheffield trade with the 
United States, as disclosed by the exports for the three months 
ended September 30th, show a considerable decrease when com- 
pared with the corresponding period of last year, the respective 
values having bean £134,975 and £141,840. Steel—in sheets, bars, 
plates, &c.—was exported to the value of £92,116, against £100,517 
for the corresponding three months of last year. Cutlery, on the 
other hand, showed an advance, the trade during the last three 
months reaching a value of £24,492, against £22,407. In saw plates 
there is a significant decrease, the value of £25 comparing with 
£1134. Grindstones, die blanks in steel, electro plate, silver, 
platinum sponge, umbrella ribs, and wheels all fell away con- 
siderably. On the other hand; there was a considerable increase 
in pearl, sheep and garden shears, staghorn, horse-hair, horn, Xc. 
The drop in steel is suggestive of ‘‘the turn in the tide” in the 
call for Sheffield steel from the United State:, and the probability 





of American a both in steel and iron, being resumed 
with something like the severity of a few years ago. 





THE ENGINEER 


Oor. 9, 1903 








28-INCH UNIVERS 


AL DISC GRINDER 








(Meee saa ae 


| 
Be? | 











A UNIVERSAL DISC GRINDER. 


THE evolution of the disc grinder has been marked and 
rapid. A few years ago there was no simpler machine. It 
was without pretensions ; it did the work of a file, and the 
rest depended upon the skill of the operator. All that has 
changed, and now-a-days the disc grinder is fitted with rules 
and bevels, verniers, and micrometers, and is expected to turn 
out work like a milling machine. Ina certain sense this is to 
be regretted ; if too much is expected, disappointment and 
annoyance are likely to result when it is not obtained, and it 
can scarcely be urged honestly that the disc grinder is a 
machine of the first accuracy. It is quite accurate enough 
for a hundred and one purposes, but it is not intended to, and 
never can take the place of more exact grinding machines. 
In another sense, however, the desire for something better 
has done good, for it has helped considerably in the improve- 
ment of the machine, and given us such a carefully designed 
tool as that we illustrate on this page. 
made by Roberts Brothers, of Dukinfield, near Manchester, 
a firm that has made a speciality of disc grinders 
for many years. It would be interesting to follow 
the development step by step, and to show how the 
defects which hard everyday work has developed have been 
met by modification of the design, We can, however, touch 
only upon one or two of these points. The stiffening of the 
back disc is one of them. It was originally made too thin, 
and when a heavy man in a hurry got to work he could 
exert sufficient pressure to deflect it. That, of course, was 
readily got over by making it too thick to give appreciably 
with any pressure likely to be exerted on it. Another point 
was the lubrication of the bearings. The discs have to make 
about 1000 revolutions per minute. It is not easy to lubri- 
cate at that speed, because the great centrifugal force tends 
to keep the oil away from the bearings. Ring bearings are 
used pretty generally now-a-days, and whilst they are fairly 
satisfactory, they have the defect that the ends of a long 
bearing do not receive their share of oil. Roberts Brothers 
have devissd, however, a clever modification which 
meets the case. It is illustrated herewith. It does not 
depend for its action only upon the oil raised by the rings 
being deposited on the shaft, though this assists. The 
oil caught by the rings is projected violently upwards 
against a baffle, which then delivers it sideways to the 
lubricating holes, well to each side, so that the jour- 
nal is lubricated in three places. The action will be 
obvious. At first the brass covers for these lubricators were 
merely fitted in tightly, but such was the force of the pro- 
jected lubricant that they were frequently knocked off. They 
had, therefore, to be screwed on, and now-a-days screw plugs 
are used instead of plates. Another point that has received 
much attention of late years is the disposal of the dust that is 
produced by grinding. A water trough is fitted below each 
disc, which catches a great part of it, but in order to intercept 
even more, a hood may be fitted over the wheels with suitable 
ducts for carrying away the emery and abraded metal. 

We may now give a general description of the machine 
illustrated. The design of the standard is practically the 
same as it has always been, except that the bearings have 
been enlarged. The headstock ard base are all in one cast- 
ing. In order to ensure true alignment, the bearing and the 
holes for the two stout spindles which support the tables aré 
bored at one setting. A cupboard is formed in the base, and 
a water tank for cooling the work -is fitted to the side. The 
spindles for the table are of steel; each one is 3in. diameter, 
and is ground up true between dead centres. They pass 
right through the machine. The disc spindle, of high carbon 
steel, also accurately ground, is 2in. diameter in the journals 
and runs, in renewable brasses about 54in. long. They are 
dust proof, and lubricated in the manner already described. 
A cock for running off stale lubricant is provided. To the 


This machine was . 


ends of the spindles the stout back plates are fastened, and 
on the face of each back plate is a plate of vulcanite fibre, 
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made. They are first rough turned, and allowed to lie fop 
several days in the shop, so that any twists or strains may 
show themselves. They are then carefully finished, Thess 
discs, which may carry the emery sheet on both sides ane 
secured to the back plate by hardened steel studs and set 
screws, Which are brought out into a large diameter, The 
back plates fit on the coned ends of the spindle, and are 
secured by hidden keys and sunk lock nuts. 

The two tables differ in construction. That on the left 
is 16in. long by 12in. wide, and has a feed to and from the 
disc of 8in., with a parallel rocking motian across the face of 
the disc by links and lever, and counterbalancing arrange. 
ment for use when grinding with jigs or with the work 
secured to the table. The table on the right is 17in, long by 
13fin. wide, and has a feed B E to and from the dise of 3in 
by screw, vertical adjustment of 13in. by worm and wheel D. 
and cross feed of 8in. by rack and pinion g. This table has 
also angular adjustment, and the various angles accurately 
graduated on a quadrant. Both tables are slotted out fop 
attaching work and jigs, are accurately graduated in the 
longitudinal feed, and slide along on two parallel spindles 
thereby ensuring perfect alignment. The following list of 
dimensions may be useful :— 
Tables, 17in. by 18}in, and 16in. by | Centre of spindle from floor, 3ft, gin, 

l2io. Space occupied, 5ft. 3in. by 3ft. 
Spindle pulley, 8in. dia. by 4in. belt, 
Back plates, l5in. diameter. Revolutions of spindle, 1000 P.M 
Table spindles, 8in. diameter. Approximate weight, 30 cw:. 

The diameter and length of the belt pulley will be noticed, 
It has been found that the old pulleys were too small to 
permit of the full power of the machine being developed. 

We have examined the machine illustrated with good 
deal of care. It appears to be very soundly and accurately 
made, and the design has been obviously carefully thought 
out to meet the console of actual daily work. 


Beariogs, 2in. diameter. 


. 








THE DEVELOPMENT OF THE SOUTH YORK. 
SHIRE COAL FIELD. 


Up to about thirty years ago what was considered as the 
finest undeveloped track of mineral country, measuring, it 
was estimated, about 80 square miles, between Hemsworth 
and Heckleton, lay intact. It was broken into in 1874, and 
has been for years worked by the South Kirby Colliery Com. 
pany. A few years ago the Heckleton Colliery Company 
invaded the coveted treasure, and sank one of the largest 
collieries in Yorkshire, yielding fully 2000 tons per working 
day. Later, the Frickley Colliery began its sinkings, and 
secured several thousand acres of coal. The colliery, which 
is the property of the Carlton Main and Grimethorpe Collieries 
Company, is now in course of development, and gives promise 
of being a large and successful undertaking. The largest and 
most valuable area, covering close upon 15,000 acres, is 
still left untouched, and on this the covetous eye of a body of 
experts—mining and financial—rests. A private circular, 
with maps of the vast coalfield and its railway facilities, 
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DETAILS OF ROBERTS’ 28-INCH DISC GRINDER 


which takes up the sound, and renders the machine nearly | and showing the advantage of the area, &c., has been issued 
| noiseless. The discs themselves have to be very carefully and it is expected that the scheme, when matured, will be 
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CONVEYOR PLANT FOR A BOILER HOUSE 


THE NEW CONVEYOR COMPANY, SMETHWICK, ENGINEERS 











Fig 1-UPPER CHAIN OF BUCKETS Fig. 3—TIPPING MECHANISM 


brougat berore the public. The circular explains that the , wick, near Birmingham. Two great advantages claimed for from trucks into the receiving hopper over the revolving 





coalfield has the advantage of access to the Hull and Barnsley, 
North-Eastern, Midland, and Lancashire and Yorkshire rail- 
ways, and a large portion is so situated as to be the nearest 
to the ports of Hull and Goole, thus effecting a 
saving of about two per cent. per ton in carriage. 
The coalfield is described as lying to the south-east of 


the tilting-bucket conveyor and elevator are that it is the 
only design of an endless conveyor or elevator where the 
under or lower run can be utilised, and that the direction of 
the travel can be altered to work at any angle from the 
horizontal to the vertical. The endless bucket conveyors, as 
they pass under the revolving filler—Fig. 2—are loaded with 


filler, until the resulting ashes are delivered into the ash 
hopper. The process can be easily followed from the illus- 
tration of the general run of the bucket conveyor, Fig. 4, 
which shows an instaliation at the power station of the 
Central Electric Light Supply Company, London ; and similar 
instaJlations have been erected at the power stations for the 
Mersey Railway, the Manchester Electric Light Station 


Pontefract, and is within a mile of South Kirby, Ackton coal, then move around the end wheels and ascend to the 
Hall, and Featherstone Main Collieries, where the same 
seams are worked. It is proposed to put down plant for four 
collieries of eight shafts. One is proposed to be sunk at 7 
Carleton, and will have direct access to the Midland and R 
North-Eastern Railway Companies’ systems ; a second shaft . > 

will be provided at Cradling Stubbs, on the Lancashire and N F = 
Yorkshire Railway ; a third is to be situated at Kirk Smeaton, | \ 

which will have access to the Hull and Barnsley line; whilst | § \Coal hopper / Coal hopper Gra es Cost hagper . 
a fourth colliery is proposed to be sunk at Badsworth or \ x LZ a 7, > ae I =< 

Ackworth, on the Midland and North-Eastern systems. \Aoror- 
The circular explains that the coal has been already proved | \ Pes. 
at two or three adjoining collieries, and upwards of thirty) \ \ 

borings of various depths have been put down, principally on| hop, 
the north-east portion, known as the Carleton property, and \ | 

a bore-hole has been put down in the Uptcn district which | \ 
proves that the coal is all right there. A schedule of the; \N 
properties which is appended shows that twenty-two owners! \ 
have been consulted and would lease their coal. The 
royalty rents are on an easy scale, and extend over sixty 
years. Reports of eminent experts, including that from 
Professor Edward Hull, author of ‘‘ The Coalfields of Great 
Britain,” are given. The latter states that the quantity of 
coal available, after 10 per cent. is allowed for working, is 
853,311,200 tons, and he estimates that the output from the 
eight shafts, working only one shift of eight hours, would be 
12,000 tons per day. With such an area of coal at their dis- 
posal, the combination, when formed, would be the largest RBG 
in Yorkshire. ~ 
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AUTOMATIC COAL CONVEYORS FOR | 
BOILER-HOUSES. 


Few branches of mechanical engineering have undergone a 

more remarkable development in recent years than the con- | ; 
struction of automatic mechanism for transporting materials | roof of the boiler-house, thence passing over the range of coal ; Sheffield and Newport, Mon., Tramway Stations, Leeds 
of all kinds over moderate distances. | hoppers to the opposite end, tipping the coal at any desired Electric Light Station, and Smethwick Corporation water 

Very great use has been and is being made of conveyors in | point in transit. The conveyor descends at the opposite end | gas plant. d ; 

boiler-house work, particularly by electric light and tramway | to the floor, passes along the front of the battery of boilers to So much premised, we proceed to a more detailed descrip- 
companies, and we now illustrate the latest examples of this | collect and elevate the ashes to the ash hopper, to be dropped | tion of the conveyors at the Central Electric Supply Ccm- 
mechanism — the combined gravity bucket conveyor and | therefrom to trucks or carts. pany’s power station, illustrated by Figs. 1, 2, 3 and 4. 
elevator, the upper strand of buckets, as shown in Fig. 1,| From the overhead coal hoppers in the roof of the boiler- Commencing at the coal shoot under the railway truck, the 
tipping the coal into the ranges of storage hoppers, and the | house, the coal filters down through regulating shoots to the | coal in the receiving hopper under the truck gravitates down 
return or lower strand carrying the ashes and elevating them | hoppers of the mechanical stokers, so that the entire process | the shoot into the revolving filler, Fig.2. This filler supplies 
to the ash hopper, as made by the New Conveyor Co., of Smeth- | is made wholly automatic, from the time the coal is tipped | every bucket with coal as it engages itself while passing 
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Fig. 4—GENERAL ARRANGEMENT OF COAL AND ASH CONVEYOR 
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under. The direction of the travel of the buckets at this 
point is from left to right when looking at the illustration, 
Fig. 4. The chains and. buckets, after passing the loading 
filler, turn at right angles round special wheels, and ascend to 
a height of 70ft., where the vertical run is converted to a 
horizontal run to pass over the coal hoppers. The side chains, 
fitted with wheels on each link, are guided by rails, as shown 
in Fig. 1. On the vertical up and down runs at the ends of 
the boiler-house the rails are not really necessary, but as 
they are an extra safeguard, they are used by the New Con- 
veyor Company. 

It will be noticed that just after the buckets pass round the 
top right-hand corner wheels a tilting device is fixed, as shown 
on the side of Fig. 3. This tipper is put into action when 
the buckets are carrying ashes, to tip the contents into 
the ash hopper, and this ash hopper feeds railway trucks or 
carts. 

The conveyor ia the roof is carried on rails fixed to brackets, 
and these in turn rest upon 10in. by din. longitudinal joists, 
which are supported by cross joists forming part of the over- 
head coal hoppers. On the left-hand vertical run of the 
buckets a loop will be noticed, and this is to divert the run of 
the conveyor to the motors, where the power is applied as 
follows :—The drives for the three conveyors are by con- 
tinuous-current dust-proof motors, which are mounted on 
bed-plates, that also carry the oil boxes and outer bearings, in 
which work thrust collars and worm, which are coupled 
direct to the motor shaft. The steel cut worm drives a 
phosphor bronze cut wheel, and the shaft drives with cut 
spur wheels on to the driving shaft of the conveyor. All con- 
veyors of this type made by the New Conveyor Company, 
Limited, are provided with wheels 3ft. Sin. diameter at 
every point where the direction of travel on conveyor run 
alters ; being an improvement on the American practice, 
which is to put in guide rails curved as required. As the 
rollers in the chain work over the wheels, and the wheels 
themselves revolve, there is consequently very little friction 
at the corners where the direction of the travel is altered. 

The ashes are drawn from the boilers into a revolving filler 
of the same type as the one used to feed the coal—Fig. 2— 
except that the revolving filler for the ashes is portable, to 
command all the boilers. This filler feeds the ashes evenly 
into each bucket, spilling being impossible, therefore no ash 
grit can get on the chain, a very important desideratum. 
When it is not possible to use a revolving filler, either for 
coal or ashes, the New Conveyor Company use a specially 
constructed joggled bucket to dispense with the fillers. 

Having outlined the method of working and the run of the 
conveyors, we to give a few details about the chains and 
buckets, which are the moving parts, always the most 
important in any design of conveyor. The chains between 
which the buckets swing are formed of steel of double links, 
provided with renewable bushes turned down at ends, and 
secured in the inside links with Little’s patent attachment, 
the pins in like manner being held in the outside links, so 
that all wear occurs between the easily renewed pins and 
bushes. The two chains are connected with stay rods, so 
that the chains are complete in themselves, and this is 
important* when a link requires to be removed. In each 
link pins ‘and ferrules are fixed to act as drivers for the 
bucket filler, and, in addition, there is a 6ir. diameter roller 
in each link, which supports the conveyor on the double rails. 
Each reller is recessed in the eye, and the space filled with 
absorbent packing for oiling purposes. In some cases lubri- 
cators are fixed, which press grease through a hole in the 
spindle to the wheels. An improvement which is likely to 
have a marked effect on the future of these conveyors 
has. recently been made. The chains are in single 
links proportionate in thickness to the double links now 
shown on each side of bucket, Fig. 1. This enables 
the rollers to be put on the outside of the chain, and in this 
way special means are found of converting the boss into an 
oil or grease box, which is automatically actuated to make 
the supply regular to the rollers, a turn or part turn being 
given to each cap at pre-arranged intervals when the conveyor 
is at work. 

The tilting buckets, after the chain, are of the greatest 
importance, and great divergence of opinion for some time 
prevailed as to the best design. The best, undoubtedly, so 
far, is the one adopted at Newport, Mon., Tramway Power 
Station, where malleable cast buckets are used, but the cost 
is very high, and where Americans bid in competition on 
their usual pattern of light steel buckets there is not much 
chance for the English manufacturer of the seamless buckets 
of ample strength. On the Mersey Railway Power Station 
a combination of the two foregoing buckets has been.put in, 
the sides being of malleable cast iron, with renewable bottom 
steel plate bolted on. This plate is ,*,in. thick. The sides 
have bosses cast on for the pivot pins and the tilting roller 
pins. At the Central Electric Supply Station, London, a 
different design is used, the buckets being of pressed steel 
plate, with detachable side brackets; and a more detailed 
description is not necessary, as the buckets are very clearly 
shown in our illustrations. 








INSTITUTE OF SANITARY ENGINEERS.—A sessional meeting will 
be held on Wednesday, October 14th, 1903, at seven p.m., when a 
discussion will be opened on the paper read on February 11th on 
‘The Biological Treatment of Sewage: Some Facts and Figures 
compiled from Three Years’ Practical Working of Bacteria Beds,” 
by Mr. J. Freebairn Stow. 

STATUE oF Mr. JAMES Rerp.—A fine statue of the late Mr. 
James Reid, whose name is inseparably associated with the 
development of the great locomotive works of Hyde Park, 
Springburn, Glasgow, was unveiled on Saturday afternoon the 
8rd inst. in presence of a large number of interested spectators. 
The statue, which is of bronze, and not only highly artistic but 
an admirable likeness, has been executed by Mr. W. Gascombe 
Jones, A.R.A., and is erected on the highest part of Springburn 
Public Park. The statue was unveiled by Sir James Bell, 
a former Lord Provost of Glasgow, and was formally accepted on 
behalf of the Corporation of Glasgow by Sir John McPrimrose, 
the present Lord Provost. Mr. Hugh Reid, of Hyde Park, 
son of the subject of the memorial, moved a vote of thanks to the 
artist. In the course of the speeches it was tioned that when 
the late Mr. Reid came back to Glasgow from Manchester, Spring- 
burn had only a population of 3000, and the employés of Hyde 
Park works did not exceed 1000. Thirty years after the number 
of employés had grown three-fold. The population of Springburn 
was now something like 55,000, and one-third were dependent 
upon the Hyde Park Locomotive Works. Mr. Reid’s great ability 
and commanding intellect had placed him in the forefront of 
Glasgow’: captains of industry, and he used his opportunities and 
abilities not only for his own personal profit but for the good of 
those who lived around him. Reference was made to his 
magnificent gift of pictures to the Corporation of Glasgow, and 
other gifts, and it was also stated that from the day that Mr. 
Hugh Reid, his brothers and sisters, assumed the reins of power, 
they had showered gifts on Glasgow and Springburn. 








LETTERS TO THE EDITOR. 
a te et ee eee 


BALLAST FOR RAILWAYS. 


Str,—The article on ‘‘ Ballast for Railways,” in THE ENGINEER 
of August 28th, mentions American railways several times, but 
hardly gives a correct idea of the methods of practice. 

Earth ballast of the section illustrated would certainly be most 
objectionable. The general practice with such material in America 
is to slope it up from the bottom of the end of the sleeper to the 
centre line of the track, where it is either level with or about 2in. 
above the sleepers. This forms a good drainage slope, and the 
slope is continued on the same or a different inclination to the edge 
of the cutting or bank. On one railway the earth is filled in din. 
above the sleepers and levelled off flat for a width of about 2ft., 
being then sloped to the bottom of the sleeper at its ends. In any 
case, the slope just clears the inner edge of the rail flange, so as to 
allow water to run off freely, 

As to gravel, the cleaner it is the better. Sandy and loamy 
gravel are both undesirable. Some American railways specify a 
limiting percentage of fine materials, while others screen the gravel 
for first-class track, so as to get a good and dustless ballast. In 
France the gravel is sometimes washed. 

Cinder ballast is not considered suitable for first-class track or 
heavy traffic. It is too elastic, and has not sufficient sustaining 

wer. j 

Slag ballast is of two kinds: (1) that obtained by breaking up the 
lumps and masses of slag ; (2) that made by suddenly quenching 
the molten slag with water. The latter is the better, uaa is about 
the size of ordinary gravel. Good slag is probably equal to stone 
as a ballasting material. 

Burnt clay ballast is a satisfactory material under fairly heavy 
traffic, provided it is te oer made and sufficiently burned. If not 
thoroughly burned, it crumbles under the traffic, and turns to mud 
when wet. 

In stone ballast the tendency is to use smaller stone, as it is 
recognised that if the stones are too large the voids are too great, 
and there is not a sufficiently compact or substantial bed. Stone 
of fin, size has been used, as it makes a very solid and firm bed, 
free from dust and yet draining well. In some of the mountain 
regions ——— granite is used, the pieces being nodular, and 
varying from the size of a pea to that of a walnut. It is perfectly 
clean, with no sand or dust, and packs down to a very satisfacto 
bed of ballast. Success has attended experiments made wit 
es fine broken stone or screening over ordinary coarse stone 

ast. 

Oyster shells are used on various roads in localities where the shells 
are available in quantities. 

The article makes no mention of sand ballast, although that 
material is quite extensively used in certain cases in India, America, 
and elsewhere. 

Oiling the ballast is practised with sand, gravel, and earth. 
While 2000 gallons per mile of single line is sufficient for the first 


. treatment, it should be stated that this must be supplemented by 


about 500 gallons per mile annually. This latter treatment is 

usually applied after the spring sleeper renewals and before the 

summer service. TRACK, 
Chicago, U.S.A., September 10th. 


NICLAUSSE BOILERS. 


Sir,—In your issue of September 25th, under ‘ Dockyard 
Notes,” it is stated :—‘‘It is rumoured that the French cruiser 
Friant has hopelessly broken down, and is to have her boilers 
removed and replaced by others. She is one of the Niclausse 
boilered cruisers. This type of boiler has had a remarkable run of 
ill-luck in France of late, as it did excellently on its first installa- 
tion. Circulation is stated to be at the bottom of the trouble ; but 
3 many rumours are afloat that it is difficult to arrive at any exact 

ata.” 

Permit us to say that the rumours referred to are only a sample 
of many equally unfounded which someone has thought it worth 
while cf late to set afloat resp g the Nicl boiler. We are 
not the only people who believe that the triumph of this boiler, as 
incomparably the best water-tube boiler, is close at hand ; such 
rumours as you quote are, we think, some evidence that our view 
is shared by others who would like to see it upset. The Friant 
has just returned from China after a long and continuous service 
there. Attention was called to a remarkable passage she made 
from France to China at the outbreak of the recent war, arriving 
there before other vessels which made an earlier start from 
Europe, and during her service in China, as well as her long service 
beforehand in European waters—her Niclausse boilers have been in 
use for eight or nine years—we never heard anything but good of 
her and her boilers. Rumour appears to have dealt with a particu- 
larly unsuitable case. 

On seeing the paragraph referred to we communicated with 
Messrs. Niclausse, and the following is the substance of the answer 
we have received from them :—‘‘ The Friant is the first large ship 
supplied with Niclausse boilers. Taken into service in 1894, she 
has been subjected to very severe tests, and has been maintained 
almost constantly in commission in order that the boiler installa- 
tion might be fully tested under service conditions. She has late! 
returned from a long service in China, in the course of whic 
the boilers bave been exposed to the ill effects of con- 
siderable leakage of salt water through the condensers. 
Notwithstanding this, and the fact that some of the boilers 
have been under steam for nearly 14,000 hours, the Friant, 
on her return to Cherbourg in November last, went through an 
‘ essai de bon fonctionnement,’ which is reperted as ‘satisfactory.’ 
The boilers are not going to be removed, but merely overhauled, 
the work being limited to replacing by weldless steel tubes the 
welded iron tubes which are still in the upper part of the 
boiler, and to replacing certain of the casing work. All the 
headers which carry the tubes are in perfect condition. . . . 
As regards circulation, this has never been a cause of trouble, and 
in few types is it as active as it is in the Niclausse. Troubles 
which occurred in connection with certain Niclausse boilers con- 
structed abroad, and which were at one time attributed to 
defective circulation, have since been officially recognised as due 
to failure in the supply of feed water.” 

The two lower rows of tubes were replaced by weldless steel 
tubes in 1898, when the French Admiralty decided to use no more 
lap-welded. The other rows of tubes—eight-ninths of the whole— 
have been in use for no less than nine years. 

WILLANS AND ROBINSON, Limited. 
C. S, Essex, Secretary. 





MOTOR CARS AND DUST. 


Sir,—We have observed in your remarks concerning the motor 
reliability trials that you were a enough to mention the 
fact that the Crystal Palace Parade had been sprinkled with our 
preparation. Your representative, however, dismisses our claims 
rather curtly by saying that the effects of Westrumite are only 
temporary. e feel sure that if you will kindly look into its 
merits, you will agree that the statement above referred to scarcely 
dues justice to us, 

For you guidance we might observe that the Crystal Palace 
Parade was sprinkled on Monday, September 14th, and notwith- 
standing the extremely and exceptional heavy traffic, there was no 
dust when representatives of the Automobile Club, the Munici 
Engineers, and the Press, made a special examination on the 21st 
inst., one week later—as was agreed by everyone present without 
exception. Right down to to-day, October 3rd, the road has not 





b 
een touched with either a further sprinkling of Westrumj 
with ordinary water, and we claim now that, . far as ahey po ~ 
is concerned, the road is still dustless, By dust proper, we see 
the dust really belonging to the road in question. ° 
You will, we feel sure, agree that it is somewhat prejudicial ¢ 
the results of a fair test, when a short stretch of road has to ve 
vere devge- rs or ata the “ey from surrounding and ad joining 
untrea’ roads bei own and carried on to th ac 
treated ae ng © surface of the 
e would specially point out to you that it is not clai 
behalf of Westrumite that an initial treatment will ler cal 
permanently dustless ; so much depends on the condition of the 
surrounding roads, as above pointed out, the traffic upon the road 
itself, and the condition of the sprinkled road as regards the 
wearing powers of the metal of which it is made, 
bey eg nm Linirep, 
’, D. Perry, Secre 
4 Dacre House, oe 
Victoria-street, Westminster, London, 8.W. 
October 3rd. 


EXTERNAL FURNACES AND STEAM BOILERS, 


Six,—In preparing my report for the Government of Indi 
the best means of ule wae emitted from the — 
chimneys in Calcutta, I had occasion to make numerous tests ps 
furnaces fired with Bengal coal. I made several smoke tests of g 
furnace which I had fitted to a Babcock boiler in such manner 
that the fire-door was situated 4ft. from the front of the boiler 
and the furnace projected under the tubes only about 3/t. Tho 
furnace was, therefore, only partially external, but to prevent 
radiation losses the air for combustion was circulated between the 
walls of the external portion of the brickwork. 

My primary object was the suppression of smoke, which was 
achieved. The engineer of the mill, however, tested the evapora- 
tion, and —— to me that the steaming capacity of the boiler 
was so much increased that he did not hesitate to build a similar 
furnace to each of his water-tube boilers. This was in progress 
when I left India, and I shall doubtless receive some exact data 
shortly. 

So far, however, the evidence here instanced conflicts with tho 
opinion you s> emphatically put forward in reply to Mr. Geo, T, 
Pardoe. FREDERICK Grover, 

Greek-street Chambers, Leeds, 

October 6th. 


INSTITUTION OF CIVIL ENGINEERS’ CERTIFICATES, 


Sir,—In 1878 I had the pleasure of being admitted as an asso. 
ciate of the above, and had the usual certificate of membership 
sent on. Unfortunately it has been stolen from my office—I sup. 
pose for the value of the frame—and I find upon inquiry of the 
secretary that a duplicate cannot be given. This seems somewhat 
of a hardship, and as many of your readers must have lost their 
certificates from a variety of causes, it does seem to me that a 
duplicate'should be given, and marked ‘‘ copy” or “ duplicate” ; 
but an absolute refusal on the part of the Council appears to me a 
matter that should be brought up at the next annual meeting, and 
so get a resolution passed to enable the Council to issue what is 
wanted, if they have not the necessary power under the rules as 
now framed. I should be glad to hear the views of some of those 
similarly placed to myself. SAMUEL Spencer, 
14, Great St. Thomas Apostle, 
London, E.C., October 3rd. 


LUBRICANT FOR MANILLA ROPES, 


Sin,—I notice in your issue of the 2nd inst. a paragraph 
describing the use of graphite and oil for lubricating manilla and 
other ropes. I think there is no doubt that such a mixture pro- 
perly applied would be a most excellent lubricant, but there seems 
to be some difficulty in producing a proper mixture of the graphite 
and the oil, as the former naturally has a tendency to settle. | 
shall be much obliged if any of your correspondents who have tried 
this lubricant could give some particulars as to the best method of 
mixing it and keeping the graphite and oil properly mixed. 

Georce 8, Hunter, A.M.1.C.E 

Guildhall, Newcastle-upon-Tyne, 

October 6th. 








Nine Montus’ CiyDE SHipsuiLpinG —During September Clyde 
shipbuilders launched 22 wena, egeroantiog 27,230 tons, as com: 
ared with 25, aggregating 69, tons, last month, and 27 of 
,000 tons in September of last year. During the nine months now 
completed the output has reached 160 vessels, aggregating close on 
300,000 tons. This is lower by 28,000 tons than for any corre~pond- 
ing period since 1898, but higher than for the first nine months of 
all previous years. The monthly outputs were, for January, 
16,150 tons ; February, 37,680 ; March, 33,630 ; April, 31,860 ; May, 
40,060 ; June, 28,410 ; July, 15,900 ; August, 69,020 ; and Septem- 
ber, 27,230 tons. The output from Forth shipyards during the 
nine months aggregated 18 vessels of 11,350 tons ; from the \ards 
of the Tay 14 vessels of 15,082 tons; and from those of the lee 
28 vessels of 4882 tons, The latter represents vessels of a very low 
average tonnage ; trawlers and other small fishing craft making up 
the bulk of the output. As regards new work, something like 
45,500 tons are reported as having been placed with Scottish ship- 
builders during September, being an improvement on any of the 
monthly bookings since January. The figure, of course, includes 
the new first-class cruiser of the Duke of Edinburgh class, which 
the Fairfield Company are to build for the British Government, 
and it also takes account of a new twin-screw steamer of 9000 tons 
for the Atlantic traffic of the Anchor Line ; a large steamer for the 
Indo-China Steam Navigation Company, two twin-screw bucket 
dredgers, two Clyde ferry steamers, a train ferry steamer for an 
Indian railway company, and 17 barges for services in the Kast. 
It will thus be seen that the Clyde is maintaining its reputation for 
variety of production. 


NAvaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Commander : J. W. 
Hole, to the Duncan. Engineer lieutenants: J. A. Paterson, to the 
Duncan ; T. H. Turner, to the Vivid, for the Blackwater ; F. E. I’. 
Haigh, to the Audacious, for the Avon ; J. W. A. Parrott, to the 
Hermes; F.C. Williams, to the Prometheus; T. 0. Jameson, to 
the Antelope ; G. H. Cockey, D.S.0., to the Duke of Wellington, 
for the Brazen ; 8. R. Lewis, to the Pembroke, for the Bittern ; 
J. E. Lancashire, to the Tartar; G. H. Starr, to the Duncan ; I’. 
E. Cutlack, to the Pembroke, to assist Engineer Captain of Dock- 
yard at Chatham ; P. G. Drake has been advanced to the list of 
engineer lieutenants of eight years’ seniority ; Hamilton J. Coad, 
to the Royal Arthur, additional, Royal Arthur for the Ringarooma 
on ying off; Francis A. Gordon, to the Wildfire, to assist 
Engineer Rear Admiral of Fleet Reserve. Acting engineer 
lieutenant: A. P. 8. Spencer has been placed on the retired list. 
Engineer sub-lieutenants: B, J. G. Johns and A. R. Brown, to the 
Pembroke, for the Duncan; W. H. Cleghorn and G. H. 8. 
Sanders, supernumerary, to the Good Hope, and J. P. Foster, to 
the Lritannia, for the Isis ; G. J. Matthews, to the Duncan ; A. R. 
Brown, to the Good Hope ; and L. W. Curgenven, to the Vivid for 
the Queen, Senior engineer, R.N.R.: J. Johnston, to the Vivid. 
Assistant engineer, R.N.R.: H. 8. Hoar, to the Duke of Welling- 
ton. Engineers, R.N.R.: H. R. Miller, W. D. Bevan, and W. 
Whyte, to the Duke of Wellington, J. Sinclair, and H. Graham, to 
the Vivid. Artificer engineers: J. Plummer, W. Whyt», to the 
Duke of Wellington, additional for instruction of boy artificers ; G. 
E. Martin, to the Pembroke, for the Spitfire; J. A, Williams, to 
the Pembroke, for the Tartar, 
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f inquiry as to the most promising direction in 
ws t £ Parser in locomotive fuel poossene 1 ne brought 
which may be summarised as follows :— 
Replies. 


A cIRCUL 
which to effect § 
twenty-six replies, 


Compounding .. e+ «+ + 
Wide fire: boxes eo oe 
Increased grate area... 

}roper depth of fire-box 

Piston VAlVES «2 ++ ee 

Increased boiler capacity 

Power in good condition .. .. 
High pressure in compounding .. 
Brick archeS se «+ ++ ++ + 
Feed-water heaters.. .. + 
improved valve motion.. ..  ..  «. 
Reduce clearance space in cylinders. . 
Use exhaust from air pump ; 
Use exbaust from cylinders.. 
Reduce back pressure .. .. «. 
Large outside lap and no lead .. 








Sed een renee a 


yearly temperature of water as delivered to locomotive tenders is 
from 50 deg. to 60 deg. Fah. For every 12 deg. that the tem- 
peratare of the feed water be raised by exhaust steam or waste 
gases before the water enters the boiler, there will be a saving of 
1 percent. in fuel, If by the means recommended an average 
temperature of 200 deg. for the feed water can be maintained, a 
saving of 12 per cent. in fuel would result. 

The method we recommend for accomplishing this is illustrated 
in Figs. 1 and 2, and consists of a steam pump adapted to handle 
hot water. The exhaust from the air pump, water pump, and a 
branch from the exhaust in front end, to be discharged into a par- 
tition of portion of tank, which we will designate 9s the hot-water 
tank. The hot-water tank will have acapacity of 300 to 400 gallons 
of water. The partition will be water-tight, with the exception of 
a hin. space at the bottom, through which the water will maintain 
a constant level on both sides of the partition. The exhaust from 
the cylinder saddles is conducted to the rear of the engine through 
a. pipe, as shown in Fig. 1 at A; and the exhaust from the water 
and air pumps, as shown at B and C, gp this piping, which enters 
the bottom of the hot-water tank at D, and is then conducted up 
through the tank to the top and through a return bend back to 











—— 




















i <Fortihea 


if ’ 


= ee 


‘ HOT WATER TANK 


Ts, 
= "ae ji 
Injector Pipe —— Pay = 
oP: c 
“st ischarg "pe 
Jv 
£ 1 Pipe c rs Seale: ——————#p 
| C.M. Be STP 4 i eps 2" Pump Exhaust T 
+ = SE eee GEE 
Fills. % Cab \.3'Pipe q 
r . 























quarter of a century, but its use for a long time was confined 
a to that section of the country ————— coal as 
uel. Of late years the field of operation extended, until 
to-day a majority of engines for road*eervice now building have 
this feature. 

Increased grate area is so closely allied to wide fire-boxes as to 
properly be considered in the same connection. As a grate of 
more than 35 square feet can hardly be obtained except with a 
wide fire-box, and even this in a box 42in. wide or less puts the 
front portion of the grate so far from the fire door as to require a 
special effort and considerable skill on the part of the fireman to 
keep the front grate covered, and as the fireman is one of the 
important factors in fuel economy, in increasing the size of the 
grate it should be done with a view of keeping all portions within 
the reach of the average fireman, and at same time make the work 
of putting in the coal as easy as possible. 

ne member who has pn 3 fuel combustion and gas analysis in 
the locomotive a special study, says :—‘‘ There are three sources 
of preventable loss coming under this head, which, in my opinion, 
may be reduced, (1) Incomplete combustion. (2) Heating 
unnecessary excess of air in the gases, (3) Reduction of the quantity 
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Improved steam distribution in cylinders 
Increased length of tubes .. .. .. 
Simple smoke arch on rigging.. 

M. M. standard frontend .. .. .. 
Coarse netting and large nozzles 
Travelling firemen .. .. ' 

Light intermittent firing 

Keep level fire.. .. .. 

Avoid use ofhoe .. . 


. or a 


Prevent excess ofairin gases .. .. .. .. .- 
Reduce quantity of solid fuel thrown out of «tack 
Perfect combustion il we.’ 60 ae ae 
Check coal consumed each trip .. 

Engines adapted to service .. 

Engines in constant service 

Uniform grade of coal .. .. .. .. 

Avoid poor meeting places and stops 

Avoid wasting coal by overloading .. : 
Continued attention to details .. .. .. « 
Automatic stoker .. oe ce ee 8s es 
Patent fuel economiser .. 

Bates fire door .. oe ee 

CE okra. | Malin es, ae <0 08 06 08 

All of the recommendations have merit, and if properly applied 
and operated will result in a reduction in coal consumption. Con- 
sidering the several recommendations, compounding was the most 
frejuently referred to by those replying to the circular. 

A few weeks since, in a paper and a discussion on same before 
one of the railway clabs, in answer to a question as to the increase 
in the proportion of compound engines built at their works last 
year, as compared with four or five years previous, a prominent 
locomotive builder said:—‘‘ After eliminating from the total 
number of locomotives built in our shops last year, foreign !oco- 
motives, switch engines, electric and compressed air locomotives, 
and various other specialities which we build, of the road engines 
turned out for this country 70 per cent. were compound.” 

Since having this subject under consideration, in conversation 
with another of the principal locomotive builders, he said in answer 
to the same question, that 50 per cent. of the road engines for this 
country turned out of their shops within the last year were com- 
pound. In view of this, and from the fact that compound engines 
have been a topical subject of discussion at every convention for 
several years, and a special subject for consideration by one com- 
mittee which gave a very thorough and complete report on same, 
it seems to your committee that compounding has passed the 
questionable or experimental stage, and is now so generally recoz- 
nised as one of the known methods for effecting a reduction in 
locomotive fuel consumption as not to warrant making it a special 
feature of this report. 

The committee is further of the opinion that the American Rail- 
way Master Mechanics’ Association has so often had this matter 
under consideration and investigation, and such a large portion 
of the members have had actual experience in the operation of 
compound locomotives, that the Association should be prepared, 
and ought to, in justice to itself, give its approval or condemnation 
of the compound locomotive, and place itself squarely before the 
world as to why it does so. Engines possessing this feature are 
now in service in all parts of the country, and in all classes of road 
service, and where skilfully operated have, we believe, demonstrated 
that they are fuel savers of from 15 to 25 per cent., as compared 
with single-expansion locomotives. If there are any who are still 
in doubt as to this, and are earnestly seeking light, their neigh- 
bours will gladly furnish them information in a more convincing 
way than it could possibly be presented by your committee. 

In considering the advisability of the application of the compound 
priociple to existing single-expansion engines, as one of the essen- 
tial features in obtaining aaa from compounding is high-pressure 
steam, and as a majority of the older em op cong engines are 
not provided with boilers suitable for high pressures, it is doubtful 
whether economy would result in changing from single expansion 
to compound except in engines where the boilers are capable of 
sustaining at least 175 lb. pressure per square inch, and a higher 
pressure is desirable, If further economy by steam expansion and 
multiplying of cylinders be considered, it would seem proper to 
follow the lines suggested by a prominent engineer, who, while 
prophesying on the probable twentieth ont improvements in 
ocomotives, said: ‘* We may all live to see t:iple, and even quad- 


tet Pt tet eet et dt tt et et tS 


_Tuple-expansion locomotives, almost noiselessly performing their 


work.” This may be a hint to this Association to assist in the early 
development along these lines, and hastening the day of further 
economies by appointing a committee to investigate and report 
on the same, 

feed-water heaters.—Using the exhaust steam from air pump and 
cylinders for heating feed, water, your committee looks upon as 
being one of the most promising Soeelions in which to effect a 
reduction in locomotive fuel consumption. This feature can be 
applied to existing engines, as well as new, with a moderate 
xpense, and but slight changes in existing arrangements, and is | 
adapted to. work in connection with saveral other fuel economising 
devices, such as wide fire-boxes, compounding, &c. The average 





* Report of a committce of the American Railway Master Mechanics’ 
Association, 
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GENERAL ARRANGEMET OF FEED WATER HEATER 


within 2in. of the bottom of tank, where it terminates in a bell- 
shaped open end through which the exhaust escapes into the water. 
In the exhaust pipe and between the pumps and cylinders is placed 
a shut-off gate at E, to close the exhaust from the cylinders to 
tank if desired ; also a gate at F where pump exhausts may be cut 
off from the tank and delivered to the front end. The suction 
pipe for water pump is arranged to draw water from 4in. beiow 
the surface of the water in hot-water tank, the suction end being 
supported by a float or buoy, as shown in Fig. 2 at G, which rises 
and falls with the level of water in the tank. Tbe other end of 
adjustable pipe connects with a flexible joint at H, and forms a 
connection through tank valve case in bottom of tank to hose and 
pump. : J 
In the top of the hot-water tank is a perforated pipe I, which 
connects to the pipe running down through the coal space to the 
under side of tender frame. When the tank is full of water, this 
pipe acts as a skimmer to get rid of the oil coming in with the 
exhaust. It also acts as a safety valve for the escape of steam, 
should the water in the hot-water tank get to a higher temperature 
than 212 deg., and thus prevent the hot water being forced out 
under the partition and into the cold water portion of the tank. 
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Fic. 2. 
ARRG FOR EXHAUST STEAM IN TANK 


The pump, hot-water tank, and other appliances connected with 
same are on the right-hand side of engineand tender. The engine 
should be equip with an injector large enough to supply the 
boiler when worked to its full capacity. The injector should be 
located on the right-hand side, but should take its water from the 
left-hand leg of tank. This arrangement should prevent the 
danger of trouble or delay on the road caused by the failure of | 
the hot-water pump or any of the heating appliances, leaving the 
injector practically cold water to draw, » He it be necessary to 
use same. We had hoped to present to the convention results of 
a test made in regular service with the device just described, but 
on account of failure to get a satisfactory pump, are unable to make 
a service report, but hope at no distant date to be able to advise 
any inquiring member as to the practical results obtained by | 
same. 

Wide fire-boxes and increased grate area.—When the state of the 
art is considered, they stand in much the same light as already 
explained for compounding—that is, it is not a new or untried 





| feature, and its first application to the locomotive dates back a , 


of solid fuel thrown out of the stack. The first and second may 
be effected by improved methods of manipulation, which can be 
determined by chemical analysis of the escaping gases. The 
incomplete combustion loss is the larger one in locomotives, which 
is contrary to that in stationary furnaces and boilers, where un’ 

air carries away more heat than is lost by incomplete combustion. 
The most effective way to reduce the third loss would be by the 
use of larger grate areas, which would afford a freer air supply, 
and from the reduction of the resistance of the fuel bed there 
would be a lower suction over the fire, consequently less small fuel 
would be carried out with the gases. Careful manipulation of the 
fire with small grates will have an influence in the same direction, 
because the resistance through the fire would be reduced. I 
cannot recommend any special device except er grates, which, 
of course, would apply to new engines only ; although there is an 
opportunity of improvement with very large engines with small 
grates where the necessary resistance through the fire is abnormal, 
or where it is impossible to get sufficient air into the fire with pre- 
vailing practice. The remedy would be to introduce air over the 
fire. This is not pocatrcow: hey however, un'ess shown necessary 
by tests of the combustion, and its application and operation 
determined likewise. Complete combustion with 12 or 13 C0, 
may be secured in locomotives, and under these conditions the loss 
in the hot gases, based on their escaping at 800 deg. Fah., would 
be about 24 per cent. Under such conditions, in stationary prac- 
tice, an economiser would afford means for recovery of about fo or 
11 per cent., but, for several reasons, such means are not applicable 
to locomotives. The usual locomotive, as compared with the 
average stationary boiler and furnace, furnishes an opportunity for 
a more efficient condition of combustion ; but it has the disadvan- 
tages of a somewhat higher temperature.of escaping gases, a ve 
much greater loss in the form of solid fuel, and a very muc 
greater radiation loss from the boiler. The above remarks con- 
cerning excess of air do not apply to engines with extremely large 
grates, because with them the loss on this account may be con- 
siderable. Improvement based on tests of the combustion products 
are always of importance, and there is no difficulty in demonstrat- 
ing the value of such tests.” 

We are not prepared to recommend a definite proportion of 
grate to cylinder or heating surface, or the relative width to 
length ; neither do we believe that such proportions can be 
correctly given and have them apply to all grades of fuel and 
classes of service. However, from information received from those 
who have had the most experience with wide fire-boxes and 
increased grate area, and from reports of combustion tests show- 
ing the gas analyses of different-sized grates and fire-boxes, we 
feel warranted in placing this feature among the methods by which 
some improvement in fuel economy may be effected ; but all the 
conditions should be carefully considered before a radical departure 
is made from the deep and narrow box. 

An uneconomical er of the large fire-box and increased 
grate area is the heating of unnecessary excess of air in the gases. 
This can be kept down toa minimum by careful firing and well- 
fitting ash-pans and dampers, if the latter be carefully manipulated. 
Adjustable grates, whereby the air space could enlarged or 
decreased at will, might, if such a device could be made entirely 
reliable, better perform this part; but we know of no grate 
that has withstood the test of service that will fill the require- 
ments, 

Another feature is the greater amount of coal that must be 
burned on a large grate while the engine is standing still, and the 
greater care required to hold the steam below the popping-off 
point. The safety valve, if allowed to frequently perform its 
function, will be very wasteful of coal. This loss has been figured 
out as equal to 1b, of coal per second, or a small scoopful per 
minute. 

Wide fire-boxes, when operating under favourable conditions 
and burning fuel suitable to their construction, will develop 
economies worthy of consideration ; but in a service where much 
of the time is spent standing still and the fire being kept in a 
condition to go whenever the signal is given, enough fuel will be 


| wasted while standing still to overcome the economies obtained 


while running. 

Instructing enginemen.—Travelling engineers and firemen ; light 
and intermittent firing ; keeping a level fire ; prevent excess of 
air in gases ; perfect combustion ; checking coal consumption each 
trip, and constant attention to details, are some of the recom- 
mendations of members as the most promising directions in which 
to effect a reduction in locomotive fuel consumption. The 
travelling engineer and fireman may be, and usually are, a great 
helpin producing results in fuel economy by watching and instruct- 
ing enginemen in methods of making and using steam, especially 
where poor firing or running is the result of negligence or 
ignorance ; but at best they can be with any particular crew only 


| a small portion of the time, Therefore, unless the engineer and 


fireman earnestly take an interest in economically performing their 
work, good results will not follow. Many useful devices to assist 
in making or using steam have proved a disappointment to their 
inventor on account of the lack of interest or intelligence in their 
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use. One of the important necessities in obtaining economical 
fuel performance is to get intelligent and earnest support all the 
time from the crew operating the engine. 

Theimportance of the earnest support of the engine crew may 
be illustrated by a remark made at one of the conventions, While 
discussing the results of a test in which it was claimed that a 
saving of 15 per cent. in fuel had been effected, a member said 
he could, while making a test, show as large an economy as that 
by painting the smoke stack sky blue ; in other words, while a 
test is on the engine crew know their work is being watched, and 
in nearly every case will show better results than in every-day 
practice. If it be ible to stimulate in the engine crew ¢ fforts 
cqual to those obtained in a test, it wi] be one of the promising 
directions in which to effect a saving in the fuel burned in the 
locomotive. 

How can this be done? One member says, ‘‘Check the coal 
consumption each trip ;” another, ‘‘Close attention to details.” 
These, if followed, must bear fruit. If the monthly performance 
sheets be depended upon for information showing the poor per- 
formance of engines, the loss at best will have teen going on for a 
month or more. A daily check of the coal consumption admits of 
the remedy—when necessary—being quickly applied. All other 
details, if closely watched, will result in quickly weeding out that 
which might prove to be an expensive irregularity. 

Assigniog regular crews to engines has the effect of stimulating 
an interest in the work and exciting a rivalry between the men in 
the same class of service on different engines that must result in 
economy. ‘The remark is sometimes heard that ‘‘enginemen do 
not own their engines any more.” Would it not be to the interest 
of the railroad companies to revive that old-time love for the 
engine which formerly existed in every engine crew / 

eduction of cylinder clearance.—This isa recommendation of one 
member, in which he says, ‘‘ We have been experimenting on our 
line for some morths with a valve motion, although the experi- 
ments up to date have been more to determine the wearing 
qualities of the valve motion rather than to determine the question 
of economy, and therefore we have not watched for economy of 
operation to the extent that we should perhaps otherwise have 
done ; but in this work it has been demonstrated thit with the 
valve motion mentioned the present clearance in the locomotive 
cylinder can be very materially reduced, and it would appear from 
experiments had in stationary practice that this will materially 
reduce the coal consumption, giving us in the locomotive the 
sime intelligent distribution of steam that obtains to-day in the 
well-known Corliss type of stationary engines. The valve motion 
referred to is patented, and while it can be applied to existing 
locomotives, the best results will be had by applying it to new 
locomotives, or to locomotives receiving new cylinders, whereby 
the cylinder clearance will be reduced to a minimum, as is possible 
with the valve motion referred to.” In this case it is represented 
that itis not only possible but practicable to reduce the clearance to 
2 per cent., while in the existing single-expansion locomotives the 
clearance varies from 4 to 10 percent. Ina paper lately presented 
before one of the railway clubs, indicator cards were exhibited 
represented as taken from a cylinder having this valve motion and 
with 2 per cent. of cylinder clearance, the card showing a very 
satisfactory steam distribution. What a reduction in cylinder 
clearance might mean is shown by the following table of percent- 
ages, showing less quantity of steam admitted to a cylinder of 26in. 
stroke having but 2 percent. clearance as compared with the same 
cylinder having 4 to 10 per cent. clearance, and at various points 
of cut-off :— 
A 20in. by 26in cylinder contains 8168-16 cubic inches, 
10 per cent clearance equals 816-816 cubic inches. 
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Engines adapted to service.—This will prove economical, not only 
so far as fuel consumption is concerned, but in every other way. 
The operating of high-speed trains with small wheel engines, 
running them at an excessive piston speed, or running large engines 
where smaller ones will do the work, will always prove expensive 
from a fuel standpoint. 

** Engines in constant service” is recommended by one member 
as a promising direction in which to effect a reduction in locomotive 
fuel consumption. If considered from the standpoint of keeping 
constantly in motion after starting out on a run, the results will be 
economical. Bad meeting and passing points leave their mark on 
the performance sheet. Short divisions with frequent lay overs, 
or excessively long runs on which the fire becomes clinkered, are 
not conducive to fuel economy. 

On most roads, at the present time, the results shown on the 
rage sheet are based on the gross tons hauled 100 or 

000 miles, and in order to make a favourable showing full tonnage 
must be hauled. By this we do not mean a train that requires 
full stroke, or if a compound engine that the live steam should be 
worked in the low-pressure cylindér with the engine making but 
from 3 to 4 miles an hour ; but all the engine can haul over the 
aia grades at 10, or on the level at from 18 to 25 miles per 

our, 

The run should, in order to prevent loss at terminals, be as long 


as both the firemen and fire can be kept in good condition. An 
exhausted fireman, or a dirty fire, will not save fuel; and when the 
engine arrives at a terminal the lay over should be sufficiently long 
to allow of the flues, arches, and grates being well cleaned before 
starting out on a trip. 

Uniform grades of coal.—This is another important factor in fuel 
economy, especially when the grade of the coal varies and requires 
different treatment in both draught and firing. Coal of the same 
general grade should be furnished to a section or division and the 
engines kept where they will get but one grade. 

Coal should be delivered to tenders broken to proper siz3 for 
burning in order to give the nearest to perfect combustion. The 
fireman should not be expected or required to do much in break- 
ing up coal ; on large engines and fast trains he has not the time 
to do it and properly attend to his other duties. If compelled to 
use coal of improper size, large chunks will find their way to the 
fire-box, resulting in imperfect combustion. On arrival at the 
terminal, the coal remaining in the tender should be 
shovelled forward in the pit before a fresh supply is taken. 
This will prevent a lot of coal accumulating in the back 
of the tender pit and becoming slack and worthless. The 
tender should not be overloaded to the extent that coal will fall 
off along the road, and the gangways should be properly guarded 
to prevent loss at that point. Loss at the coal docks should be 
close'y watched, and the aprons so adjusted as to prevent quantities 
of coal going over with each draught that is taken ; and if coal is 
dropped upon the ground it should be promptly gathered up 
before its quality is impaired. 

Length of lues.—When it is considered that coal is the largest 
item of expense in the operation of a railroad, it is not surprising 
tbat this Association should at every convention have some ques- 
tion up for consideration and investigation bearing on fuel 
economies, and so long as twenty to thirty per cent. of the value 
of the fuel passes out of the smokestack as waste gases, at a 
temperature of 600 to 1000 deg., it is but natural that an investi- 
gation should turn in this direction with the hope of still further 
absorbing the heat from the gases, and that the length of the flue 
should be looked to as one of the possible means of doing so, 
From a fuel standpoint, what is the economical length of a 2in 
flue’ Your committee is not prepared to furnish ony information 
on this point, but feels that it is a subject worthy of a very 
thorough and careful investigation. 

One of the unfortunate conditions under which this Association 
works is that of being unable to make appropriations for carry- 
ing on scientific investigations of subjects of vital interest to 
all railroads. It is to be hoped that in time the powers controll- 
ing the railroad purse strings will undergo a change of heart and 
find that it will be to theirinterest to furnish a pro rata amount, 
sufficient to enable the Association to hire experts to conduct 
researches along important mechanical lines. Action of this kind 
would prove economical to the individual, railroad, by relieving it 
of the expense incurred in making individual research, and b 
furnishing to all railroads a central source of authority to whic 
they can turn for information, thereby making the American 
Railway Master Mechanics’ Association a far stronger society in 
the eyes cf the world. Let us hope that these conditions may 
come to pass. In thes meantime some of our more ambitious 
members are investigating for themselves, or in many cases cut- 
ting and trying in order to obtain definite information along some 
of these lines, and each effort meeting with good results will be an 
encouragement to go a little further. 

There are those here who can remember when 10ft. or 11ft. was 
the maximum length for a lccomotive flue. To-day from 16ft. to 
18ft. is quite common practice in new engines; and 19ft. has 
lately been tried; yet, so far as we know, the Association 
or members of it are not satisfied as to whether the economical 
length for a 2in. flue has been reached. 

Superheating.—Superheating of steam is much in favour in 
stationary practice in Europe, and is beginning to receive c onsider- 
able attention in this country. We understard that to some 
extent efforts have been made to apply the principle to locomotives 
with economical results, and that tests are now under way in this 
country along the same lines. If its application to locomotives can 
be made entirely practicable, it may be one of the means of deter- 
mining the economical length of the flue; but both these points 
are wortby of consideration, and might furnish a fit subject for the 
special investigation of one of your committees. 

Bates’ fire door, &-c.—Bates’ fire-doors, master mechanics’ front 
end, outside lap and no lead on valves, coarser netting and large 
nozzles, and piston valves, have also been 9 to your com- 
mittee as means by which saving in fuel might be effected. 

Automatic stokers.—Automatic stokers are being used for a double 
purpose. It is expected by those personally interested tbat 
economical results in the use of fuel will be obtained, and at the 
same time the labour of the fireman will be considerably lightened, 
requiring less effort and skill on his part to feed and operate than 
when doing the work by hand. We mention it asa line which is 
receiving some consideration, and may in the near future present 
some desirable features in connection with the use and handling of 
fuel on locomotives. The largest type of locomotives, except they 
be equipped with some means for reduction of fuel consumption, 
have reached the limit of the ability of the average fireman to 
feed satisfactorily the furnace and keep up the maximum steam 
pressure. The question of the cost of fuel should not alone be 
considered ; it is necessary that fuel-economising devices be applied 
to save the fireman, and we believe that the possibilities along this 
line are such as to warrant your committee in saying that it is prac- 
tical to apply and successfully operate on the locomotive fuel- 
economising features that will so far reduce the amount of fuel 
burned and the labour of handling same as to not require the full 
power of the average fireman to keep up the maximum pressure of 
steam with the engine operating at its full capacity. 


After considering the several recommendations, the conclusions 
arrived at by your committee are that the mcst promising direc- 
tions in which to effect a reduction in locomotive fuel consumption 
must be largely determined by each particular railroad for itself, 
the methods varying to suit the local conditions, such as class of 
power, fuel, service, and to what extent fuel-economising features 
are now successfully employed. 

Many of the recommended methods are applicable only to new 
construction, but engines building to-day should be serviceable for 
twenty to twenty-five years to come, and care should be taken to 
incorporate in them ali well-developed features of economy. 

As far as we have been able to learn, a reduction in fuel con- 
sumption has resulted from compounding whenever the engines 
were intelligently handled. This feature seems to us to be one of 
the most promising directions and the one that would yield the 
ao percentage of saving. 

ide fire-boxes and increased grate area under certain con- 
ditions, with the size of the fire-box and grate area modified to suit 
the conditions, when intelligently handled, should be one of the 
means of effecting a reduction in locomotive fuel consumption, and 
should be carefully considered for new road locomotives, 

As to economical length for locomotive flues, we have no defin‘te 
recommendation to offer ; but would call attention to some of the 
latest designs and constructions in which one of the new features 
is flues of an heretofore untried length. So far as we have been 
able to learn, the uneconomical length for flues has not yet been 
reached. 

Using the air pump and a portion of the other exhausts for 
heating feed-water, appears to your committee to be one of the 
most promising directions by which to effect a reduction in loco- 
motive fuel consumption. 1t is applicable to old and new construc- 
tion and to all classes of service. Your committee had hoped to 
present to this convention something more tangible than a picture 
with which to back up their recommendation, but failed in the 
market to locate what d to be a satisfactory pump for the 

. In our judgment, there are no requirements which cannot 
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a met, and assume that it is only a question of showing up what 


————<$<——== 
is wanted, together with the volume of business this feature would 
open up, to have the pump manufacturers bring out what 

uired, 

ll the methods referred to are worthy of consideration, Mai 
of them are adapted to work together, each one exertin 
individual influence toward fuel economy, and when aided be 
earnest and intelligent effort on the part of the engineer and fi 
man, in connection with close attention to details on the part of 
the Motive Power Department officials a mduction in locomotiy 
fuel consumption will follow. Bie 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Since the Arbitration Act came into force, disputes of the most 
frivolous nature are made a pretext to get a case stated before the 
Arbitration Cou't. Such a number of casas have accumulated in 
New South Wales, that some of them may wait about two years 
before they can be settled. 

The utter indifference of workmen to their employers’ interests 
wa; brought prominently before the public ia a case which 
is now being heard before the Arbitration Court in connection with 
the Western Collieries, N.S.W. In reply to the owners’ objection 
to the men losing time on pay-day, ¢s it interfered with the ship- 
ping orders, the m‘ners’ secretary, who was under examination, 
stated :—‘‘ I do not know that if pay Saturday was an off-day for 
the miners it would ruin the shipping trade. If I knew it would 
ruin the shipping trade, as a miner I would not work on pay 
Saturday.” 

In connec’ion with the paragraph that recently appeared in this 
journakte the effect that postal boxes were affixed to the Sydney 
tramegre running to the outlying suburbs, these have now been 
dispensed with, as the little use made of the convenience dig 
not warrant the extra expense to the postal department. 

For some time past the Sydney Trades and Labour Council have 
been urging the Government to build the locomotives required for 
the railways in the Government workshops, so as to find employ. 
ment for workmen in the State. The railway workshops are at 

resent kept fully employed in the work of repairs, and, as the 
Premier stated, to build their own engines would require the 
building cf more workshops and the purchase of special machinery 
for the work. It has now been decided to call for tenders locally 
for the manufacture of from 60 to 100 locomotives, the supply to be 
spread over a period of four to five years. Unless a considerably 
higher price than is paid for imported engines is given, itis hardly to 
be anticipated that any local firm can compete with only the differ. 
ence of duty and freightin their favour, nor would it pay for a firm 
to specially equip a works with modern machinery for the orders 
likely to be given. 

To benefit the farmers and collieries in Victoria, the Goverp- 
ment of that State decided, es a matter of policy, to carry grain 
and Victorian coal at yor 1 sepa cheap rates, which the railway 
authorities considered would be running at a loss. In order not to 
interfere with the Railway Commissioners’ management, the 
Government agreed to place to the credit of the railway revenue a 
sum equal to what was considered the loss occasioned by the 
carriage of this traffic. For the three years ending June, 1902, 
the amounts credited to the railway revenue have been as under ;— 
1900, £53,330 ; 1901, £79,428 ; 1902, £84,363. Under this arrange- 
ment Victorian coal was carried at a uniform rate of one halfpenny 
per ton mile. The Government has now decided to reduce 
the subsidy, and eventually to do away with it altogether. Con- 
sequently, the rates on coal have gone up to five-eighths of a penny 
per ton per mile. 

The final report of the board of experts on the proposed trans- 
continental line between South and West Australia has been 
submitted to the Federal Parliament. ee oe report, 
the following particulars are furnished :—(1) The probable expendi- 
ture in construction is estimated at £4,559,000. (2) The probable 
revenue which may be depended upon is £205,860. (3) The 
probable annual a in working and maintaining the line 
is given as £114,400, which, with interest added, makes £273,966, 
After ten years these figures would be varied. (4) The route 
selected is that via Tarcoola. (5) After careful consideration no 
hesitation is felt in stating that the standard pangs of 4ft. 8hin. 
should be adopted. The length of line will be about 1100 miles, 

Mr, James Fraser, for many years principal assistant engineer 
for the New South Wales ways, bas been appointed to the 
position of engineer-in-chief, in place of the late Mr. T. R. Firth. 








Tue InstituTION oF Exectrica, ENcrngers: Lgeps Loca 
SgcT1i0oN.—The following papers will be read during the present 
session :—October 22ad: G. Wilkinson, ‘‘Some Notes on Steam 
Turbo-electric Generati Plants.” November 19th: 8. D. 
Schofield, ‘‘ Combined ‘Plectricity and Destructor Stations.” 
December 17th: EK, H. boy ‘*Methods of Charging for 
Electrical Energy.” January 2ist: H. Bohle, ‘ Alternators in 
Parallel.” Febru 18th: W. Emmott, ‘Some Experiments 
with Large Gas nes.” March 10th: H. O. Wraith, ‘* Descrip- 
tion of the Electrical Equipment of an Engine Works.” Marca 
24th: T. S. Anderson (title not fixed). April —: A. L. Cc. Fell, 
‘ Oil Extraction from Exhaust Steam and Boiler Feed-water.” 


HARBOUR IMPROVEMENTS AT TROON.—Troon Warbour, under 
the uew proprietary of the Glasgow and South-Western Kailway 
Company, is being greatly developed. The company has not yet 
seen its way to p with the new passenger pier, which, 
under the Provisional Order of 1901, it was authorised to con- 
struct for the accommodation of passenger steamers, and towards 
the cost of which it was at liberty to call upon the Duke of 
Portland to contribute £13,000 ; but in other directions a number 
of improvements, highly important in their nature, are in process 
of being carried out. An installation of hydraulic haulage plant 
is being introduced to supersede the old system of horse haulage 
of wagons from the lyes to the cranes, which has been in vogue 
since the early years of last century. The operations in connection 
with this innovation are expected to be completed in the course of 
a month or so. The machinery for the working of the new system 
consists of a 30ft. boiler of Penman’s make, 8ft. diameter, having 
a working pressure of 100 lb. per square inch, which suppliessteam 
to a high-pressure automatic bydraulic pumping engine, with 
cylinders 16h . diameter by 2ft. stroke, It also supplies steam for 
two discharging cranes and for raising the accumulator, which is 
housed in a square tower of 41ft., the ram being 14fin. in diameter 
by 18ft. stroke, yielding a pressure of 1000 5 aioe — inch, 
and discharging water at this pressure through pipes, led round 
the dock, for working the capstans, There are seven loading and 
nine discharging cranes at Troon Harbour, but meanwhile only 
three loading and five discharging berths, all situated at the dock, 
are being supplied with the capstans. The contractor for the 
machinery is Mr. John Bennie, Star Engine Works, Glasgow. The 
railway company has also contracted for the rebuilding of about 
200 yards of quay wall, extending from the pier southwards ; for 
the building of the foundation and the erection of a new 50-ton 
erane ; and for the heightening, by 10ft. or 12ft., of two coal 
cranes, the height of the existing cranes being insufficient, 
especially for the bunkering of large steamers. ese improve- 
ments will enable the company to increase, by 2ft. or dft., the 
depth of water at the deep-loading berths, which is necessitated 
by the increased size of cargo steamers now seeking the port. The 
cost. of. extending and strengthening the quay wall will amount to 
about £30,000, the contract being in the hands of R. McAlpine and 
Sons, Glasgow. The contractors for the new 50-ton crane are 





Messrs, Cowans, Sheldon and Co., Limited, Carlisle, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
> was rather more buying on ’Change at the quarterly meet- 

a ie y—Thursday—in irmingham, than has of late been the 

ye but it cannot be said that the market showed particular 

animation. At the same time, supp'ies were in many cases 
replenished, and this was particularly the case with regard to 
engineering material. 4 ‘ 

Mild steel bars are quoted £6 5s. to £6 15s., as against £6 7s. 6d. 
to £7 2s. 6d. three months ago. The present quotation is also 5s, 
Jess than in January last. @ demand for engineering purposes 
continues to be one of the most sat’sfactory features of this depart- 
ment of trade. Most descriptions of steel are easier to obtain, as 
regards price, than was the case at the corresponding quarterly 
meeting a year ago. Bessemer billets, which are now quoted 
£4 12s, 6d, to £4 15s., are less than then by 2s, 6d., and so are 
Siemens descriptions ; mild steel bars, which were then quoted 
£6 10s. to £7, are now £6 5s. to £6 15s., or a reduction of 5s. But 
constructional sections, such as plates, girders, and angles, have 
not receded to anything like the same extent, thanks to the steadi- 
ness of the demand. : 

In the finished iron trade marked bars are still quoted £8 10s., 
the same as they were in January. Common unmarked bars bave 
lost 5s, during that interval the quotation of £6 10s. to £6 15s., 
which was then obtained, having become £6 5s. to £610s, There 
has been a considerable decline in the value of black sheets since 
the year opened, doubles being now quoted £7 5s. to £7 7s. 6d., 
as against £7 12s. 6d. to £7 17s. 6d. at the earlier date, or a recession 
of 7s. 6d. or more. They have SS age during the past three 
mcnths, having gained about 2s. 6d. Singles are now £7 2s. 6d. 
to £7 5s., and trebles £7 17s. 6d. to £88. The oversea demand for 
galvanised corrugated sheets continues good, and the manufac- 
turers quote £11 to £11 5s, for 24 gauge f.o.b. Liverpool, or about 
thesame as threo monthsago. When the present year opened this 
iron was, however, being quoted £11 7s. 6d. to £11 10s., so it has lost 
7s, 6d. in the interval. Hoops are quoted £6 17s. 6d. to £7 2s. 64., 
which is about the same as three months ago, but 7s. 6d. less than 
when the year opened. Nailrod and rivet iron is £6 12s. 6d. to 
£6 15s., and is, therefore, weaker by 12s, 6d. or 15s, than in 
January, when some makers were asking £7 5s. to £7 10s. Gas 
strip, at £6 7s. 6d, to £6 103., is 5s. lower than three months ago, 
and 10s. 6d. less than in January. 

Pig iron quotations are well upheld, and in some cases advances 
of 6d. or ls. are being obtained to cover the extra cost of fuel. 
Staffordshire cinder orge pig is quoted 48s, to 48s, 6d.; part mine, 
49s. to 50s.; all mine, ordi , 61s. to 68s.; best, 76s. to 80s.; 
and cold blast, £4 15s. to The number of furnaces upon 
Midland descriptions has not been increased during the quarter, 
and Northamptons are quoted 48s, to 493.; Derbyshires, 50s. to 
51s ; and Lincolns, 53s. to 58s. 6d. Crude iron quotations have 
seen little — since last quarterly meeting, though here and 
there 6d. or 1s. has been lost. Compared with the opening of the 
year, Staffordshire cinder forge is less expensive to buy to the 
extent of about 2s., the quotation having been 50s. early in 
January. 

Tenders will shortly be invited for important sewage works by 
the City Council of Worcester, and engineers should be on the 
look out in this matter. Amended plans have just been forwarded 
to the Local Government Board for their approval, the new = 
posed undertaking involving an outlay of some £87,000. e 
object of the works is to take away the city’s sewage from the 
river Severn, which, it is alleged by Cheltenham and some other 
towns, is being contamina’ thereby. . It means a rate of 8d. in 
the pound for thirty years to repay principal and interest, but a 
less comprehensive scheme, which would mean a rate of only 5d., 
has been rejected by the Local Government Board as not being 
sufficiently comprehensive, 

The Town Council of Cheltenham have approved plans for 
tramway extensions prepared by Messrs. Dodd and Dodd, civil 
engineers, of Birmingham. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Munchester.—Reports which come to hand with regard to the 
engineering trades of this district continue anything but encourag- 
ing. Complaints as to the agar nggen 4 of new work given 
out become more numerous, and there are comparatively few 
establishments that are really well engaged. Here and there a 
fairly good line of orders is sufficient to keep shops fully going for 
a time, but as these run out, new orders are very difficult to secure, 
and in most cases only in quantities sufficient to give more than 
partial employment to the works. Amongst machine tool makers 
there is a very decided slackening off, and some establishments 
have not been so short of work for a very considerable time past. 
Boilermakers are but indifferently off for orders, and the textile 
machinery trades remain in much the same extremely unsatis- 
factory condition as reported for some time past. Wagon builders 
are fairly busy, and locomotive builders have still sufficient work 
to keep them fally going for some time to come, but are not at 
present booking many new orders, The electrical branches of the 
a aie trade continue generally well engaged. 

Except that prices have steadied somewhat during the past week, 
the position in the iron trade remains without material change. 
Generally makers are very firm at their quoted rates, but merchants 
In some instances continue low forward sellers, and business has 
not improved to any appreciable extent. ‘The possibility of 
American iron coming over here in any quantity still causes an 
uneasy feeling on the market. So far I do not hear of actual trans- 
actions put through, but, as I previously intimated, there are 
inquiries for offers, and the arrangement of a basis price would 
seem to be the chief matter standing in the way of business being 
done, There is, however, nothing that is at all definite, and in 
some quarters it is more than doubted whether American iron will 
come over here at all. As to what may really take place as yet is 
altogether a matter of uncertainty. 

Tuesday’s Manchester ‘Change meeting was moderately 
attended, but in most cases representatives reported business 
extremely slow, and it was exceptional where transactions of any 
weight were being put through. In some quarters it had been 
anticipated the Lincolnshire makers, at their ordinary meeting on 
Friday, would follow the considerable reduction in Middles- 
brough iron by announcing some corresponding giving way in 
their list basis rates, Lincolnshire makers, as I have previously 
pointed out, are, however, not only well sold, but the present 
comparatively small production is barely keeping up with 
the deliveries they have to make, and as a result they are 
under no necessity to reduce their prices, and at Friday’s 
meeting no alteration was made in the list basis rates, 
Which remain for No, 3 foundry 50s, 6d. net, delivered 
Manchester. It is stated that merchants who have recently 
been underselling the makers have since the meeting had 
to specify for some fair quantities at the full list rates. This, 
however, apparently does not check underquoting, and there are 
still sellers forward at 6d. to 1s, below makers’ current rates, 
Derbyshire also remains very firm at recent quotations, makers 


having no difficulty in disposing of all their present production 
and, delivered Manchester, current prices wre from pe 53s, 6d. 
and 54s. up to 54s. 6d. net, according to brand. Lancashire makers 


por not going so strong in their prices, the tendency being rather 
: ease down upon recent full quotations, and, delivered Man- 
. ester, 58s, 6d. net represents the full average for No. 3 foundry. 
to te, qualities still meet with only an indifferent demand owing 

the unsatisfactory condition of the finished iron trade, but 





quoted rates for delivery Warrington remain unaltered at 
about 50s. 2d. net for Lancashire and Lincolnshire, and 
50s. to 50s. 3d. for Derbyshire. Middlesbrough iron has 
undergone no material change during the past week, except that 
perbaps makers are a trifle stiffer in their quotations, and there is 
a disinclination in some quarters to sell at all largely ; in others, 
however, prices are being cut considerably for delivery over the 
next four or five months, Current rates for ordinary brands 
remain about 52s, 4d. to 52s, 10d., with some makers quoting for 
special brands 53s, 4d. net, delivered by rail Manchester; Scotch 
iron also is about steady at the rates ruling last week, and delivered 
Manchester docks, Eglinton is quoted about 56s. 6d. to 56s. 9d.; 
Glengarnock, 58s, to 58s, 3d.; and Gartsherrie from 59s. 6d. to 

. net, 

Not more than a moderate sort of business continues the report 
generally in the finished iron trade, and the principal forges are 
short of orders to keep them fully going. The associated bar 
makers and also the hoop iron manufacturers held their usual 
meetings in Manchester on Tuesday but made no change in their list 
rates, Delivered Manchester, Lancashire bars are quoted from 
£6 8s. to £6 10s. as the Association basis, and North Staffordshire 
bars £6 10s. to £6 lis. 

The position in the steel trade varies somewhat, and for the 
most part is unsatisfactory. Hematites meet with not more than a 
slow inquiry, but prices remain steady, makers being very firm in 
declining any further concession on their ¢e rates, which for 
delivery Manchester average about 65s. 6d. to 66s. 6d. net for 
No, 3 foundry qualities. For local made billets prices are rather 
easier if anything, in some instances sales being made at about 
ls. 3d. under recent quotations, current rates ranging from 
£A 12s, 6d. up to £4 15s., whilst there are some very low quota- 
tions spoken of in the market for German billets, but it is difficult 
to come across sellers much under £4 7s, 6d. delivered in this 
district, In structural material a fair amount of work is still 
giving out, chiefly at very low prices. In other descriptions of 
manufactured steel only small orders, as a rule, are stirring, and the 
tendency of prices is towards weakness. Common plates are being 
cut very low, and there is no difficulty in placing Pg ny 3 like 

ood specifications at about £6, and from this up to £6 2s. 6d. 
p wer here. In boilermaking qualities prices continue very 
irregular, ranging from £6 15s. as a tigure which is to be commonly 
met with in the market, up to £7 2s. 6d. as the official basis of the 
associated makers for boiler specifications delivered in the Man- 
chester district. 

Messrs. Richard, Johnson, Clapham and Morris have recent’y 
erected new works for the wire manufacturing section of their trade, 
and have put down a modern plant of special tools for the above 
class of work. They have also put down a quantity of new 
machinery and special tools for the manufacture of their miners’ 
safety lamps, which enables them to produce these lamps with a 
better finish and absolutely interchangeable. 

Messrs, Kendal and Gent, of Victoria Works, Manchester, have 
just completed two high-speed radial drilling and tapping machines, 
which are capable of drilling at the rate of 5in. deep per minute, 
with an inch diameter ¢rill in steel on these machines, the power 
expended in doing this work being, it is stated, only 44 | momen 
power, against 9 horse-power in an ordinary radial drilling 
machine, 

A very simple means of dispensing with the number of loose 
pose of metal that are usually used for packing up any article to 

machined has been designed by Messrs. Henry Wallwork and 
Co., Manchester. To do away with these loose packings they 
have designed a series of step packing blocks which form parallel 

kings on any of the corresponding steps ; these are manu- 
actured in various sizes, and arrangements are made so that they 
can be secured to the face-plates of lathes, &c., by means of a set 
screw, 

A new design of ‘‘ Ring” pulley, in which the boss and arms and 
inner ring after being cast in one piece is then split in halves, has 
been patented by the Unbreakable Pulley and Millgearing 
Company of West Gorton, Manchester. The i ity of the 
fracture, it is claimed, makes a close and interlocking joint when 
the halves are bolted together. The boss is then bored, and the 
ring turned on its face to afford a true surface, to which a wrought 
iron rim is riveted. It is found that this arrangement gives great 
strength combined with lightness, whilst the turned ring secures 
a true running pulley. ; 

W. H. Bailey and Co., Limited, of the Albion Works, Salford, 
have brought out what is termed a patent stoker’s protector, or 
life and sight shield, which can be readily attached to the gauge 
glass of a boiler, without the necessity of thumb screws, set screws, 
telescopic adjustments, or other troublesome attachments, This 
gauge protector, which is well finished and hand in appear- 
ance, is attached to the gauge by being placed in position on the 
lower gauge glass nut, and adjusted to length by turning a milled 
screw up to the upper glass nut, and no alteration whatever is 
required in the gauge to which it has to be fitted. They are made 
with glass of horseshoe section, which enables a clear view of the 
water from any direction. 

Special arrangements are being made by the Manchester School 
of Technology on somewhat similar lines to a scheme that is now 
in operation at the Technical School, Swindon, under the auspices 
of the Great Western Railway Company, for affording facilities in 
day classes for the instruetion of selected apprentices employed in 
engineering works, so as to avoid the need of such apprentices 
attending evening classes. In the scheme of the Manchester school it 
is laid down as one of the conditions that the selected apprentices 
should bave reached their eighteenth year, and have already 
studied and passed satisfactory examinations in, at least, the 
elements of mathematics, geometrical drawing, and mechanics by 
studies in evening classes; but as there would be others who 
= , prior to their apprenticeship, would have gained this 

nowle: ige, they might therefore from the first have the privilege 





of attending the proposed day courses throughout their appren- 
ticeship. With respect to the former, a certain number in each 
works concerning whom favourable reports of progress had been 
received might, at the discretion of the firm, be offered the 
ques of attending the day courses throughout the session, 
of about 40 weeks. The subjects to be included in these courses 
are mathematics, engineering lectures, mechanical laboratory 
exercises, and engineering drawing, two hours being devoted to 
each, More advanced courses are to be arranged in successive 
years, which would enable the apprentice to qualify for the school 
diploma or the certificate in engineering. Reports as to the pro- 
gress made by the respective apprentices are to be rendered to 
the individual firms periodically, and at other times where the 
circumstances demand it. 

No ———— can be noted in the generally unsatisfactory con- 
dition of the coal trades throughout this district reported last week. 
All descriptions of fuel continue in slow request, with pits on short 
time, four days remaining the average, and even this restricted 
output barely moving away. 

Requirements for house-fire p show, if anything, some 
=_— off, and the demand is considerably below what is usually 
looked for at this time of the year. Prices are steady, but not 
more than maintained at late rates. 

The lower descriptions of round coal still meet with but a 
limited demand for steam and forge purposes, and with plentiful 
supplies on the market there is rather a tendency towards weak- 
ness in prices, Current sales are without quotable change, but to 
move away quantities AD puri collieries in many cases are pre- 
ata to accept special prices, The average quotations range 

rom about 7s. 9d. to 8s., and 8s, 3d. for the commoner sorts, with 
ordinary ge of steam and forge coals quoted about 
= = to +» and some special sorts 8s, 9d. per ton at 

e pit. 


e engine fuel trade remains bry | requirements for mill con- 
sumption continuing restricted, and the output is generally con- 
siderably in excess of demand. Here and r anal collieries, where 
they are favourably situated with regard to contracts, have not 
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much difficulty in —- away their production; but in most 
cases slack is hanging, and special sales have to be made to clear 
off surplus output. Current quoted rates are without alteration, 
and for the better qualities of slack prices are generally firm. Special 
qualities of slack are in some cases fetching 6s. 6d. up to 6s. 9d., 
with what may be termed ordinary best slack about 6s. to 63, 3d.; 
medium sorts, 5s. 3d. to 5s, 6d. and 5s. 9d.; and common slacks, 
from 4s, to 4s, 6d. per ton at the pit mouth. 

Only an unsatisfactory sort of business continues the general 
report in the shipping trade, and surplus output of common round 
coal is being sent to the ports for clearance at low figures, with the 
current quoted rates unc d. Delivered at the ports on the 
Mersey, common steam coals are readily obtainable at 9s., with the 
better qualities quoted at 9s, $d, to 10s. per ton. 

For coke an active demand is maintained which is more than 
sufficient to take off all that makers are producing, and prices are 
firm at the full quoted rates, 

Barrow.—The hematite pig iron trade is more steady, although 
makers are not in every instance well off for orders. Indeed, 
they hold in many cases large stocks which they have not been 
able to dis of, but which they are —— reducing by 
degrees, ‘The makers who are most actively employed are those 
who can consume the pig iron they make at their own steel mills. 
There are prospects of better business in the early future, and 
steel makers are likely to be larger buyers. Mixed Bessemer 
numbers are at 57s. ed. net f.o.b., while warrant iron is at 
55s. 11d. net cash sellers, buyers 2d. less. There are 32 furnaces 
in blast, being five less than in the corresponding week of last 
year. A good demand exists for spiegeleisen and charcoal iron, 
and one furnace is engaged in the production of each of these 
classes of metals. Stocks of warrant iron remain low. 

Iron ore is in quiet demand, and orders on home account are 
not so full as they were, but the greatest falling-off is in the 
demand for Spanish ores, which are easier in price, at 15s, 3d. net 
at West Coast ports, whereas native sorts are at lls. 6d. Stocks 
of native ores are on the increase. 

There is growing activity in the steel trade, and makers are 
— assuming greater briskness in the departments which, up 
to a week or two ago, were very quiet. The demand for ship 

lates and shipbuilding material generally is greater than it has 
n for some months past, and the prospect is that regular work 
will be found, as at present, for the plate mills forsome months to 
come. Plates are firm at £5 15s, per ton. There is also an increased 
number of orders for heavy steel castings for shipbuilders and 
engineers, Steel rails are in good demand, particularly heavy 
sections. Other classes of steel enjoy a good market, with the 
exception of hoops, which are quiet, in consequence of the depres- 
sion in the cotton trade. 

Shipbuilders are engaged in the preliminaries incidental to the 
reception of some — orders, and it is certain that in the course 
of a month or six weeks a larger number of men will be employed 
in the local yards than at present. 

Coal and coke are in poor demand, but some improvement is 
expected, Prices are low. 

Shipping is quieter. The shipments of iron and steel from West 
Coast ports last week amounted to 8824 tons—iron 4340 tons, and 
steel 4484 tons, in contrast with 20,325 tons in the corresponding 
week of last year, a decrease of 11,501 tons. For the year to date 
the regate shipments have reached 690,199 tons, as against 
756,422 tons in the corresponding period of last year, a decrease of 
66,223 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


THE South Yorkshire coal trade is again much firmer, the con- 
tinued fine days being accompanied by cold nights, and the sharper 
weather thus keeps house coal steady. The demand is chiefly for 
the best classes of house fuel, and the pits producing these are 
employed practically the full week. The secondary grades are 
scarcely so well engaged, but taking the coal trade all round, there 
is nothing whatever to complain of. The call from London and the 
Eastern Counties is increasing, both on account of present require- 
ments and winter stocking. Best Silkstones are readily fetching 
from 12s, 6d. to 13s., and sometimes 13s, 6d. per ton; Barnsley 
house from 10s, 6d. to 11s. 6d. per ton ; seconds from 9s. 6d. per 
ton. There is less demand for the thinner seams. 

In steam coal the call is again somewhat brisker, in view of the 
shipping season coming to anend. Good tonnages are being sent 
to the Baltic ports, and the demand generally for the Humber 
ports, both for shipping and export purposes, being satisfactory. 
Quotations are, as previously reported, from 9s. 3d. to 9s. 6d. per 
ton, the contract price being 9s. per ton. Fair deliveries continue 
to be made to the railway companies on current contracts, and 
although the exceptional requirements of tourist traffic are over, 
business is quite equal to the average. The depression in the 
Lancashire cotton districts, as well as in several Yorkshire localities, 
continues to affect the trade in small coal. Values vary from 5s, 6d. 
to 6s, per ton, but the demand is far from strong. 

The coke trade maintains its animated condition, rates ruling 
from 11s, 6d. to 12s, 6d. per ton ordinary sorts, best washed samples 
fetching as much as 138s, 6d. and 14s. perton. It is somewhat 
singular that there should be such activity in the coke market con- 
sidering the depressed state of the steel trade. Coke makers, 
however, find no difficulty in disposng of their output. 

The hope in the iron trade that the new quarter would bring 
———- has not been justified. The lower rates still prevail, 
and ought to have tempted buyers to make forward purchases, but 
they do not seem at all disposed to do anything of the kind, their 
expectation being, no doubt, that as quotations give way general 
prices will drop in sympathy. At the time of writing quotations 
are as follows :—West Coast hematites, 68s. to 69s. per ton; East 
Coast ditto, 63s. to 64s.; Lincolnshire No. 3 foundry, 49s. 6d. to 
50s.; forge ditto, 47s. 6d. to 48s.; Derbyshire No. 3 foundry, 
50s. 6d. to 51s. 6d.; forge ditto, 47s. to 48s.; bars, £6 10s. to 
£6 15s.; sheets, £8 12s, 6d. to £8 17s, 6d. 

A fair amount of work is reported in finished iron, and there is 
some business being done on forward account. Competition, how- 
ever, is as keen as ever, and the prices for which the work has to 
be taken are reported to leave literally no profit. Pig iron stocks 
are by no means heavy either with makers or consumers, Some 
anxiety is shown as to the probable stiffening of competition in the 
Uni States. There has been no repetition of the abnormal 
demand which recently set in from that market and cleared away 
such accumulations as existed at that time, nor is there likely to 
be, the probability being that the American surplus will soon be 
delivered here again. Complaints previously noticed in the 
various steel houses are as deep and general as at any time during 
the year, The great increase in the powers of output accentuates 
the trouble. The volume of work keeps very high compared with 
the business done a few years ago, but the very briskness then led 
manufacturers to make large extensions, with the result that they 
now find themselves without anything like sufficient orders to 
keep their furnaces in full work. 

The most encouraging market at present is South Africa, to 
which several local houses are sending Jarge consignments of higher 
class steel vid Delagoa Bay. 

Some improvement is reported in the demand for engineers’ and 
colliery fittings. 

The or trade in cutlery during September amounted to a 
value of ,968, as compared with £50,146 for the corresponding 
month of 1902; for the nine months, £503,756, against £479,440. 
The principal increasing markets were the United States of 
America, Brazil, Argentine:Republic, British East Indies, and 
South Africa. Decreases were shown by Sweden, Norway, 
Germany, Australia, and Foreign West Indies. Exports of hard- 
ware during September totalled £131,985, against £128,619 for 
September of 1902; for the nine months, £1,166,043, against 
£1,126,406, The great increasing market was British South 
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Africa, which for the nine months advanced to £223,098, from 
£144,427 in the corresponding period of last year. The United 
States exhibited a decrease, and Canada an increase. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE rapid downward movement in the prices of Cleveland pig 
iron, which was so pronounced a feature last week, has not been 
continued this ; on the contrary, there is a slight recovery, and the 
market altogether has become something like settled, although the 
range of prices is lower than that ruling before the “slump” set 
in. The ‘ Bear” y have thus attained the end they had in 
view, and have this week bought somewhat freely. Some of the 
merchants are reported to have done very well out of the fall ; 
they had on their books unexecuted contracts which were entered 
into when the price of No. 3 Cleveland pig iron was in the neigh- 
bourhood of 46s. 6d., and they had to pure iron with which to 

out these contracts. Owing to the disorganisation of the 
market last; week they have been able to secure the iron they needed 
at about 44s., and they bought Cleveland warrants at figures down 
to 43s, 2}d. cash. hen the latter went down with a run, it was 
found almost imposssible to keep up the prices of makers’ iron. 

The large stock of Cleveland pig iron in the public warrant stores 
was the weak point of the trade, and to that the ‘‘ Bears” directed 
their attention. The unfavourable news from America was fully 
utilised, and reports about the probable early ‘‘ dumping” of 
Awerican pig iron on this side of the Atlantic were industriously 
circulated, with the result that some of the holders of warrants 
became disquieted and rushed to sell out without delay, prices 
a ing rapidiy in consequence. Now it is apparent that the 
likelihood of American iron being sent over here is much 
exaggerated. Trade is certainly slackening in the United States, 
but at the same time furnaces are being blown out, especially those 
which cannot well be worked at a profit, and there is not yet any 
excess of production over consumption, so that there is no surplus 
of iron to be sent out of the country, nor probably will there be. 
Besides this, American prices are so much higher than British 
that to send American iron over here would involve a much heavier 
loss than the makers there care to contemplate. A more hopeful 
view of the situation is now being taken, and the panicky feeling 
in our warrant market has practically disappeared. 

What is tending to strengthen the market again is the large 
increase in the shipments of pig iron this month from the Cleveland 
district, and there is also the heavy decrease in stock that is to be 
taken into account. The exports have not been so good for more 
than. a year, and they are nearly double those reported for the 
corresponding period of the past two years Up to Wednesday 
night 30,176 tons of pig iron had been exported this month, against 
22,301 tons in September, and 15,486 tons in October, 1902, to 7th. 
Each day for nearly a fortnight some reduction in the stock of 
Cleveland pig iron in the public warrant stores has been recorded, 
buyers having purchased warrants and taken delivery of them at 
once, partly use — were so much cheaper than makers’ iron, 
and partly because the latter was not so readily obtainable. The 
stock in Connal’s store in this district has been reduced to 123,119 
tons, which is less than has been held since the early of the 
year. Close upon 10,000 tons have been taken out within the last 
fortnight. 

A fair amount of business has been done in Cleveland iron this 
week, and the bulk of it was at 44s. per ton for No. 3, but the 
general quotation has been raised to 44s. 3d., and certain brands 
are at 44s, 6d., while others again cannot be bought under 45s., 
and consumers have paid those higher figures for brands that 
could not be got out of the public stores. No. 1 continues 
relatively cheaper than No, 3, as it has been sold at 45s. 6d. For 
No. 4 foundry the price is 44s.; for grey forge, 43s. 9d.; for 
mottled, 433. 6d.; and white is not quoted, as practically there is 
none for sale at present. Makers’ stocks of all qualities of Cleve- 
land pig iron are very small. 

The East Coast hematite pig iron trade is very quiet, and 
p of an improvement are not enco ing while the sheet 
trade continues so greatly depressed. Still, the prices have been 
better held than those of Cleveland pig iron, as they have not been 
affected much by the disorganisation of the warrant market. 
Very few consumers, however, will now pay 54s. per ton for mixed 
numbers ; in fact, 53s. 9d. is the regular price, and some sales 
have been made at 53s. 6d. Though America has ceased to take 
ordinary Cleveland iron, consumers there are still sending orders 
for special hematite pig iron. Last Friday the Seaton Carew Iron 
Company, Limited, booked an order for to 7000 tons of such 
pig iron to be delivered before the close of the year, and further 
inquiries from the same quarter have been received. Two cargoes 
are also to be despatched during the present month from the 
Seaton Carew Works to the United States. The Linthorpe- 
Dinsdale Smelting Company, Limited, are preparing a third 
furnace for resuming operations at their Linthorpe mworks, 
Middlesbrough. Rubio ore is weaker in price, and can be had at 
14s. 9d. per ton c.i.f. Tees or Tyne. 

The shipments of pig iron from the Cleveland district to the 
Continent are now very satisfactory, as they were also last month ; 
the September deliveries oversea were, in fact, 25 per cent. better 
than those of August. To Germany more iron was sent in Sep- 
tember than in any month for the last two years; the quantity 
was 22,174 tons against 11,940 tons in August, and 14 615 tons in 
September, 1902, With several other countries business was 
increased. Altogether this year 919,277 tons of pig iron have 
been exported from the Cleveland district—a quantity 
in only two years, and it was 11 per cent. more than in 1902, 

The accountants have certified that the net average price 
realised by the ironmasters for the No. 3 Cleveland pig iron 
delivered during the three months ended September 30th was 
46s. 6-95d. per ton, as compared with 48s. 4-74d. in the previous 
quarter, a decrease of 1s, 9-79d. per ton. This is a lower price 
than has been reported since the second quarter of 1902, but a 
decline was not unexpected, as the average of quoted prices 
declined during the latter part of the quarter. In accordance 
with the sliding scale, the wages of blast furnacemen in the North 
of England for this quarter will be 2} per cent. less than in the 
last quarter, and railway rates for the conveyance of iron-making 
materials, which are also regulated by sliding scale, will be 
reduced 2 per cent, as well. 

The manufactured iron and steel industries are dull, and 
operations are irregular at most works, except the rail mills. 

Rather more hopeful reports are given by some of the ship- 
builders than have been forthcoming for a long time, as they have 
been successful in securing more orders, though at prices which 
will scarcely allow of any profit. Steel ship plates are at £5 12s. 6d.; 
steel ship angles, £5 10s.; iron ship plates, £6 7s. 6d.; and 
common toy ond £6 7s. 6d., all less 24 per cent, f.0.t. 

The demand for steam coal has slackened, and reduced prices 
are being accepted, 10s. 3d. to 10s. 6d. per ton f.0.b. being accepted 
for best steam, 8s. 9d. for seconds, and 5s, 3d. for smalls, and there 
is plenty of each quality obtainable. The gas coal trade is firm 
and steady, and good orders are booked, as well for forward as for 
early delivery ; a large quantity, in fact, has been sold for delivery 
next year at about 8s. 3d. per ton f.o.b., but those who require 
early delivery have to pay 8s. 9d. to 9s. per ton f.o.b. Bunker and 
coking coals are plentiful, and in comparatively poor request, and 
the same may be said of manufacturing coal. The coke market is 
very weak, and prices have moved down, in sympathy with the fall 
in pig iron. Foundry coke is offered at 16s. per ton f.o.b., but 
medium furnace coke can readily be got at 14s, 9d. per ton, de- 
livered on Teesside ; in fact, consumers have bought below that, as 
sellers have been, and are, very e2ger, notwithstanding that the 
production has already been considerably curtailed. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a steadier feeling this week in the Glasgow pig 
iron market, with rather more business doing in Cleveland warrants. 
Transactions in this class of iron are recorded at 43s. 94d. for 
delivery in ten to twenty-three days, 43s. 104d. twenty-eight 
days, and 43s, 94d. to 48s. 104d. one month, there being scarcely any 
cash business doing. The demand for Cleveland pigs on the part 
of our manufacturers is well maintained. 

For Scotch warrants there is practically no inquiry, and it would 
seem that the warrants have got largely into the hands of 
merchants. who are supplying their customers out of the stores. 
The price of Scotch warrants on Change is nominally 50s. 3d. per 
ton, but for the actual iron of the quality represented by the 
warrants about 2s. more money is being paid. Should the con- 
sumption of pig iron be maintained as at present, the supply of 
store iron is likely to be rapidly reduced. 

ically no busi this week in Cumberland 


There has been pract 
hematite warrants, which are quoted nominally 55s, 9d. per ton, 
and the pects of busi are not improving, as Scotch makers 
of this class of iron have reduced their prices. 

With the exception of Coltness pig iron, which is of the highest 
quality, and has been advancing in price, the tendency of the 

rices of Scotch makers’ pigs has of late been lower. G.M.B., 

o. 1, is quoted, f.o.s. at G w, 52s, 6d.; No. 3, 50s.; Wishaw, 
No. 1, 55s.; No. 3, 51s.; Monkland, No. 1, 55s.; No. 3. ¥ 
Carnbroe, No. 1, 56s; No. 3, 54s,; Clyde, No. i, 62s.; No. 3, 
55s. 6d.; Gartsherrie, No. 1, 623. 6d.; No. 3, 56s.; Summerlee, 
No. 1, 66s.; No. 3, 57s. 6d.; Langloan, No. 1, 70s. 6d.; No. 3, 
59s. 6d.; Coltness, No. 1, 73s. 6d.; No. 3, 58s. 6d.; Glengarnock 
at Ardrossan, No. 1, 6ls. 6d.; No. 3, 55s. 6d.; Eglinton at 
Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Dalmel- 
lington at Ayr, No. 1, 55s.; No. 3, 523.; Shotts at Leith, No, 1, 
ag No. 3, bbs. Carron at Grangemouth, No, 1, 66s. 6d.; No. 3, 

. per ton. 

The price of Scotch hematite pig iron has receded 9d. per ton, 
merchants now quoting 59s. for delivery in railway trucks at the 
West of Scotland steel works. 

There are 85 furnaces in blast in Scotland, compared with 86 at 
this time last year, and of the total 41 are making hematite, 38 
ordinary, and 6 basic iron. 

Stocks of Scotch pig iron are dec: to a greater extent than 
for a considerable time past. The holdings in Messrs. Connal and 
Co.’s Glasgow stores show a reduction for the week of upwards of 
500 tons, being fully double the usual rate of decrease. Iron- 
masters report that supplies are being taken more freely under 
contract, and the business in pig iron is on the whole in a fairly 
“Tho aerivals cf ‘Middl brough G th in th 

@ arri of Middlesbrough pigs at ees ee in the past 
week amounted to 10,876 tons, compared with 9145 in the corre- 
sponding week, showing an increase of 1731 tons. 

Scotch pig iron shipments in the past week amounted to 4617 
tons, compared with eal in the corresponding week of 1902. 
There was despatched to Canada 925 tons, United States 325, 
South America 20, India 80, Australia 150, France 125, Italy 140, 
Germany 488, Holland 120, Belgium 20, Spain and Portugal 10, 
other countries 69, the coastwise shipments being 2145 tons, com- 
pared with 1971 in the same period of last year. The total ship- 
ments for the year to date now amount to 249,020 tons, against 
272,071 in the corresponding period of last year, showing a decrease 
of 23,051 tons. 

There has, in the course of the week, been a fair inquiry for 
certain kinds of manufactured goods ; but the fresh orders placed, 
so far as can be ascertained, are inconsiderable. The finished iron- 
works have fair employment, and the same may be said with 
reference to the steel works, but the prospects are only moderately 
encouraging. 

Business in the coal trade has been active, and although with 
the present large output there is not unlikely to be some softening 
in prices, the prospects are fairly encouraging. The experience of 
the past, since the disputes between masters and men have been 
settled by arbitration, is that there has been a constant, if nota 
very large, increase in business, while the prices as a whole have 
been good. From this fact the trade would appear to be warranted 
in yn a-good deal of confidence in the immediate future. The 
past week’s shipments of coal from Scottish ports have amounted 
to 255,732 tons, being 30,749 tons more than in the preceding 
week, and 13,317 tons over those of the corresponding week of last 
year. There has been a good demand for household coal of the 
better qualities both for home use and shipment, and the prices are 
well maintained ; but in the case of most other qualities the supplies 
are so large that prices are somewhat easier. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week the notices of the colliers employed by the _— 
Navigation Company having expired, the men, numbering 
netaean 4000 oat | 5600, left work. The cause was simply the 
employment of non-unionists ; and as the majority had paid up 
by the time the notice expired there was practically no reason for 
the abstention. Still, it was carried out for a few days, but when 
the men on Monday expressed their wish to resume work, the 
management would not allow it. Mid-week the men were notified 
that they could return on Friday, and this they willdo. I do not 
think that the prevention to work was ina hostile spirit. Very 
probably some alterations were n y and house coal questions 
were to be settled. In the case of the Bute pits, at Aberdare, and 
Hirwann, which are “on stop,” I fear that resumption in some 
cases is not probable. It is well known that in one or two cases 
working has been carried on at a loss. Old collieries, with 
working places far from shaft, and heavy cost for locomotion, 
could not compete with the large, comparatively new collieries 
turning out tons per day. Hirwann men, who ‘“ noticed” 
themselves out on account of non-unionists working, have been 
unable to return to work this week. 

The coal trade remains very much the same—prices fluctuating 
a few , sometimes touc! ing 14s. 6d. best steam, and leaving 
off mid-week, Cardiff, at 14s. 3d. Some delayed Italian business 
is now coming in, and small steam is firmer. Monmouthshire 
coals are also getting firmer. The stormy weather has told badly 
of late, or, unquestionably, the coal trade would be firmer, and 
house coal be in better demand. ing business has been 
affected, and the Irish trade slackened ; still, between Ireland 
and Newport there is a good deal being done. Out of nine 
cargoes oe 0 itwood received one day this week, six came from Ire- 
land, and seven cargoes of coal were despatched thence. 

Latest Cardiff prices are: Best steam, 14s. 3d. to 14s. 6d.; good 
ordinaries, 13s, to 14s.; drys, 123. 3d. to 12s. 6d.; best Monmouth- 
shire, 12s. 9d. to 13s. (Newport shipment); reds, 11s. 3d. to 
11s. 6d.; best house, 16s. to 16s. 6d.; ordinaries, 12s, to 
12s, 6d.; other sorts, 10s. 6d. to 13s.; No. 3 Rhondda, from 15s.; 
No. 2, from 10s, 3d.; best small steam, 7s, 3d. to 7s. 6d.; good 
ordinaries, from 6s. 9d.; patent fuel, from 14s. 9d.; coke, from 
17s. 8d. to 23s.; pitwood, 18s. to 18s, 6d. 

Swansea coal trade is improving: fully 60,000 tons were 
despatched last week, and nearly 10,000 tons of patent fuel. The 
qutheneibecstiathanteelat good form. In railway enterpriseSwansea 
is alert, and is now likely to be placed practically on the main line, 
Great Western Railway, which it should have been from the first. 
Anthracite coal prices remain: Malting, from 20s. to 22s.; large 
coal, 9s. 6d. to 13s.; culm, 6s, to 6s. 3d.; duff, 3s. 6d. to 4s.; 
bunker trade dull, price from 11s. 6d. Patent fuel, from 13s. 6d. 

Last week there was more activity in Welsh steel works ; tin 
bar mills are busier, and fish-plates and light colliery rails have 
been more in evidence. Though not, I believe, quite settled, I 





hear that a leading firm on the hills is very 
10,000-ton contract for heavy steel rails for India now jn the 
market. The price named is £5—somewhat lower than rulip 

quotations. A slight relief is given ironmasters by the reduction 
of 24, dating from October Ist. This makes 5 per cent, 

and while it works out at about 1s. per head, and will not be much 
felt individually, the benefit to ironmasters will be something 
Rails to Southampton and large cargoes of iron to Bristol from 
Newport figured this week. oe lets are being delivered 
in Channel ports at £4 2s. 6d. elsh ore at £4103. to £4 12s, 6g 

I am d to note a strong consignment of galvanised 
sheets to Capetown. The later processes of galvanising are now 
done at Bristol, but it is thought that in a short time this will be 
carried out at Newport. Further indications of are being 
given at this port. The latest is likely to solve the problem of 
transporting raw material and finished product across the Usk 
At present the po of loading and unloading barges is slow 
and costly, The idea of Mr. Macaulay, the Alexandra Dock 
manager, is telpherage, using motor and carrier for bringing the 
works and dock into touch, 

In the Swansea district complaints of slackness in steel make 
are ripe, and only sufficient furnaces are kept going to meet local 
neecs. The tin-plate mills are all again in full work, with the 
exception of a few under repairs, 

Some degree of slackness in the trade is not unlikely from the 
boisterous weather. Last week about 36,000 boxes only wero 
shi , while close upon 50,000 boxes were brought from works, 
This increased stocks to 75,119 boxes. A settlement has been 
made at Grovesend Works, Gorsemeon, the annealers to hayg 
10s. 6d. for 100 boxes. reas: is prominent at Briton Ferry ; 
the tin-plate mills are busy, and Briton Ferry and Albion Works 
turning out good averages. In the Swansea Valley the make of 
seamless tubes at the Mannesmann works continues large and steady, 
Most of the industries, spelter, copper, &c., are busy, and 
foundries are in accord with the resumption of business at tho tin. 
plate mills. 

Llanelly has been visited by representatives of the Bank of 
England this week, who are financially interested in the harbour 
question. Prospects are reported to be improving. 

On’ e, Swansea, this week two subjects of interest were 
discussed with animation—one, the increased efforts of the Germans 
to ese portion of the Welsh trade, and the other a rumour thar 
at length there will soon be an importation of American steel, 
Wales is to be one of the dumping grounds of the surplus make, 

Pig iron is coming in from Whitehaven and Spain, and cargoes 
of ore are numerous. Prices are improving. Glasgow warrant; 
are at 50s. 24d. cash ; ae. No. 3, 43s, . ; hematite, 
55s. ; Welsh bars, from £6. Steel rails, steel sheets, and iron 
a Tin-plates nominal. Iron ore, from 14s. 9d. ; block 
tin, £115; spelter, £20 15s.; lead, £11 5s. The price between 
Spanish and lish is eG, _ is quoted at £11 1s. 3d, 
cash. Copper, Chili bars, £54 17s. 6d. 

I am glad to hear that the Gower light railway, which wil! open 
up an interesting district, is now likely to be carried out. It wis 
sanctioned by the Commissioners in 1897. Opposition has been 
withdrawn from the Mawddach line, the construction of which the 
Cambrian will now undertake. 


likely to eecure the 








THE INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, Nov. 3rd, 
the inaugural address will be delivered by the President, Sir W. H. 
White, Kc. B.; presentation of Council’s awards, and reception in the 
library, at eight. The Council of the Institution have, in addition 
to the medals and prizes given for communications discussed at the 
meetings of the Institution in the last session, made the following 
awards in respect of other papers dealt with in 1902-3 :—A Telford 
Gold Medal to George Deuchars, London. Crampton Prizes to A. 
B. Brady, Brisbane ; and G. Maxwell Lawford, London. Telford 
Premiums to T. Johnstone Bourne, Tientsin; R. H. Rhind, 
London ; H. T. Hincks, er ; G. A. Hobler, Cairns ; A. 
J. Goldsmith, Brisbane; F. H. Frere, Derby; R. Appleyard, 
London ; P. Hamilton, B.Sc., London. For students’ papers the 
awards are:—The ‘‘ James Forrest” Medal and a Miller Prize to 
Waude Thompson, Burton-on-Trent. The ‘James Prescot 
Joule” Medal and a Miller Prize to I. V. Robinson, West Harth - 

1. Miller Prizes to H. A. Bartlett, London; J. D. Morgar, 
ow ; H. S. Watson, London; J. V. Thomas, Gloucester ; (. 
ttenbury, Doncaster; and C, M. Skinner, Newcastle-or- 


I 
B. 
Tyne. 

CONCRETE SLEEPERS.—Steel sleepers have never been used to 
any extent on American railways, and most of the experiments have 
proved unsatisfactory. On several railways, however, small exper - 
ments are now being made of concrete ties, al! of which are of rein- 
forced or armoured concrete. Most of them are of approximately 


rec lar section, usually wider and sometimes deeper at the 
ends than at the middle, with plates, bars, or pieces of old rail 
embedded in the concrete. The fasteniogs are ti bolted 
clips, but in most cases dog spikes are used, driven into wooden 
cushion blocks on which the rails rest. One form of sleeper Las 

ieces of Zin. steel pipe embedded, extending from top to bottom. 

hese are filled with wooden plugs into which the spikes are driven. 
One form of tie is of the ‘‘ pot” type. It has two concrete blocks 
36in. by 9in., and 7in. thick, 2ft. apart, connected by a pair <f 
steel channels, whose ends are embedded in the blocks, These cor- 
crete sleepers — to possess certain advantages over stec| 
sleepers. In the first place, they have a greater bulk and weight, 
and there is no difficulty in obtaining sufficient weight for stability 
without reaching too high a cost. In the second sees, the manu- 
facture is a much simpler and less expensive process, and does not 
depend upon mill or market conditions, or require special machinery. 
Any railway can easily make its own sleepers at little trouble and 
expense, and such changes in design as experience may indicate as 
desirable are easily made by changing the moulds. 

Ming Dralninc IN SouTH STaF¥ORDSHIRE.—In his report on the 
Tipton district, presented to the South Staffordshire Mines 
Drainage Commissioners at their annual meeting this week, Mr. E. 
How! states that the cost of working the pumping engines durin, 
the year has been £13,354, as against £13,886 in 1902, a decreaso 
of £631, but the amount expended in the tanking which the Com- 
missioners have had to undertake has increased ty £513, being 
£1637 as compared with £1123 last year, bringing down the saving 
in the total cost of raising water during the year to £18, The cost 
of slack delivered to pumping engines has been £7900, as against 
£8234 last year, or a saving of 4 per cent. in slack. Theaverage 
cost of slack at the pit mouth has been 4s. 1d. per ton, an increaso 
of 1d. per ton as compared with last year. Tanking has been 
continued at Leabrook at the rate of 350,000 to 400,000 gallons per 
day from a depth or 200ft. to prevent the water passing to the 
moat engines and having to be raised there at 620ft. During the 
year the mineral raised in Tipton district, exclusive of mincs 
altogether exempt, has been 612,438 tons, as against 663,202 tors 
last year. The total water raised has been over 18,000,000 tons 
as follows :—Commissioners’ engines and tanks, 15,125,600 tons ; 
private pumps and engines under ce 1,684,475 tons ; 
private tanks, 1,955,305 tons ; total, 18,765,380 tons. This show : 
that 304 tons of water have been raised in the district for every 
ton of mineral. The cost of the water raised by the Commissione) : 
has been -17d., or less than }d. per ton of water raised. A‘ 
regards the suitability of electric machinery for water-raisin ‘ 

urposes, the most interesting feature in the report of Mr. E. L. 

arten on the surface works has reference to the commenceme! ' 
of the use of electricity for the working of the surface puny s. 
The experimental pump at Doebank has answered its gp ened ht 
well—automatically starting when the tank was fall and stopp: 4 
when it was empty—that already others have been fixed at Ghos’, 
Leabrook, and Ocker Hill, which work with equal satisfaction. 
Four others are ordered for New Priestfield, Bailey’s—Bsrn Farm 
—Portobello, and New Cross, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
»\RED with previous weeks, rather more 
; Cont sm ported coming in for crude and for 
malleable iron on the Silesian market ; the large 
as the smaller establishments continue 


] 
Ta upied, and the contracts that have been 
pooked for the present quarter are about as 
heavy 2s those placed in summer. In bars and 
in sheets @ pretty strong rise in export can be 
noticed, and girders meet with tolerably good 
request, basis quotation being M. 105 p.t. free 
Burbach. The inquiry for heavy plates is fairly 


ood, or, it would be more correct to say, less 
uiet than formerly ; a great part of the output 
is being exported. The production of pig iron in 
Gilesia has been, according to the Breslau General 
‘Anzeiyr, $800 t. higher in August than in the 
same month last year ; stocks in pig iron amounted 
to 46,000 +. at the end of August of present 


your. nasters in Rheinland-Westphalia are having 
a somewhat better time now than previously, at 
least in some departments where occupation has 
been voore lively than in previous months. The 
machine building department, for instance, is 
briskly employed, and in billets and blooms a 
strong business is likewise done, foreign con- 
sumers purchasing freely now. Girders are 
getting quieter from week to week, and heavy 
plates, too, remain dull as before. In wire and 
in hardware a very languid trade only is done on 
home account ; foreign inquiry is strong for wire, 
and very low-cut prices continue to be quoted. 

At a general meeting of the works area 
belonging to the Pig Iron Convention, which too 
place on the 30th of last month, the forming uf a 
new pig iron syndicate was resolved upon for 
three years, the Georgs-Marien-Hiitte, of 
Osnabriick, and the Mathilden Works, of Harz- 
burg, joining. On September 28th the Gas and 
Boiler Pipe Convention has been prolonged for 
three years, the mills declaring their willingness 
to join under condition that, in case a new works 
should be erected, each of the licate works 
would be able to effect the dissolving of the Con- 
vention. 

It is reported from Berlin that the Railway 
Minister Budde has been to Georgs-Marien- 
Hiitte, in Osnabriick, for the purpose of deciding 
about the introduction of a new sort of rails on 
the Prussian State Railways. 

There was a fairly good trade done in coal and 
coke during this week and the last on the Silesian 
market, consumption for house coal having in- 
creased, ks are small. A very cold winter 
would most likely lead to a general scarcity 
in coal, especially small coal, as even now output 





is almost equal to consumption, 
Also on the Rhenish-Westphaliancoal market a 
tolerably good busi is t ted, and the 


condition is satisfactory as regards prices, those 
for house coal being particularly stiff. Coke is 
lively and firm. 

Pig iron remains exceedingly languid in 
Austria-Hungary, and the business in building 
material, which hud been hitherto the only sort 
of iron moderately well inquired for, is becoming 
very dull now. The foundries are weakly 
occupied, and the constraction shops continue to 
— of insufficient employment, only very 
small orders being | gency 

During the week now a slight improve- 
ment could be felt in the demand for coal on the 
Austro-Hungarian market, and there was also 
more life stirring in coke. 

The improvement on the French iron market, 
if an improvement can be talked of, bas been 
until now confined to some articles only, and the 
condition of prices, moreover, leaves much room 
for improvement. The business in girders 
decreases, and merchant iron is quiet. Paris 
quotations for bars is 160f. p.t. In the Ardennes 
no change is reported against previous weeks, and 
demand in the Nord has decreased rather than 
otherwise, 

On the whole, the French coal trade is in a 
better condition than before, the sugar mills 

urchasing freely now in the Nord and Pas de 

Jalais district. Also in the centre an increase in 
consumption can be stated since last week, and 
prices show some firmness. 

In Belgium high prices for raw material and 
for malleable iron leave but a scanty profit to the 
manufacturing establishments, and the tone of 
eo) — is slow toimprove. Pig iron is very 
stiff. 

The poets of the Belgian coal market is 
about the same as before, only perhaps a trifle 
more firm. The tenderings for coal for the 
Belgian State Railways have now taken place ; 
they show a decrease of 20 centimes in the prices 
for coal against June of the present year, while for 
briquettes 1f. p.t, more was offered than at pre- 
vious tenderings. The falling off in the prices 
for coal will have an influence on the condition of 
the market most likely. 








LAUNCHES AND TRIAL TRIPS, 





IDAKO, steamer ; built by, Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order 
of, Messrs, Thos, Wilson, Son and Co., Limited, 
Hull ; dimensions, 400ft., 50ft. by 32ft. 6in.; to 
carry, 7500 tons deadweight ; engines, quadruple- 
expansion, 24in., 33hin., 48in., and 70in. by 5lin., 
pressure 2151b, ‘The engines are speciall 
designed to work with superheated steam ; wi 
this in view, the high-pressure and first medium- 
pressure cylinders are fitted with separate work- 
ing liners in the cylinders, and admission of steam 
is controlled by piston valves; the packing for 
piston and slide rods being specially designed to 
suit the temperature and pressure of the steam. 
The superheater and air heater are of a type 
designed by Messrs. Wilson’s superintendent 
engineer, which has been fitted and worked with 
great success on several vessels of their fleet. 
When at sea with a loaded ship the engines will 
develop 2400 horse-power when running at 76 
revolutions per minute ; launch, September 24th. 
: City oF BRADFORD, steamer ; built by, Earle’s 
Shipbuilding and Engineering Company ; to the 
order of, the Great Central Railway Chemeny 3 
speed 14} knots ; trial trip, September 29th, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Jowrnal 
of Patents.” 


Application for Letters Patent. 


47 When inventions have been “ communicated” the 
name and address of the communicating party are 


28rd September, 1908. 


20,481. Wing Rorgz Grier, O Shaw, Cradley Heath, 
near Birm > 

20,482. Breaxrast Can, H. J. B. Holland and E. L, 
Johnston, Blackburn. 

20,488. Boot-rrez and Srrercuer, C. D. Douglas, 


Ww. 

20,484. Repropuctnc Drawines, G. Hill and A. M, 
Young, Manchester. 

20,485. Exucraic Ianrtion Apparatus for INTERNAL 
ComsBustion Motors, J. Budge and C. E. Forman, 
Coventry. 

20,486, Lamps and Stoves, G. Meek, Cardiff. 

20,437, Wert-rorxs for Looms, J. H. Foster, Kingston- 
on-Thames. 

20,438. Prevention of Hoist Accipgnts, E. R. Fawcett, 
Burnley. 

20,439. Harm Curtzrs, L. Lenton, Coventry. 

20,440. Camo Exzction Carps, T. Brown, Man- 
chester. 

20,441. Paorgctine Fruit Tags, A. E. Allies, Alfrick, 
Worcester. 

20,442. SupPLyina Foop to Pouttry, G. I, Huxtable 
and W. A. Greenslade, Bristol. 

20,448. Improvep ExecrricaL Lame, EB. Hermann, Bir- 
mingham, 

20,444. Tings for Waxzts of Motor Cars, R. Bell, 
Glasgow. 

20,445. Apparatus for SuppLyina Water for SPRAYING, 
A. Godfray, Guernsey. 

20,446. WasHiInc PuotoorapuHic Piarss, J. B. 8. Mac- 
Ilwaine, Foxrocb, Co. Dublin. 

20,447. Vuwritation of He.mets, W. R. Strathern, 
Glasgow. 

20,448. Pazszrvine Cuzzsz, J. Willocks.—({Prinzen and 
Van Glabbeek, Holland.) 

20,449. Tinz Covers for Motor Vguicizs, J. Lees, 
Manchester. 

20,450. Execraic Arc Lamps, F. W. E. Scheuer, 


London. 
~~ Improvep Cootine Apparatus, E. Willows, 


20,452. Destruction of Microses, P. M. P. y Dupont, 
London. 
20,458. Gas Licut Incanpgescent Lamp, Gesellschaft 
ftir hingendes Gaagltihlicht m. b. H., Berlin. 
20,454. Sappiery, J. C. Fischer, London. 
—_ Improved Exuaust SiLencers, 8. W. Andrews, 
1 


mn. 
20,456. Prossctites, T. R. Bayliss, London. 
20,457. Impmovep Courtine Links, J. Holms, jun, 


on. 

20,458, Frames for Muixz Trucks, &&., G. Stott, 
London, 

20,459. Poraro Harvestinc Macuings, W. Kauert, 

London. 

20,460. Hanp-priven Veuicies, K. Wieden, London. 

20,461. Fonng. and Mgasurine Device, C. Winterhoff, 
London. 

20,462. Toy for Cuttpren, J. Ktihkopf, London. 

—, Meruop of Preszrvine Fisn, F. Kleinschmidt, 


on. 

20,464. Przumatic Tine Covers for WHEELS, W. Heatley, 

London. 

20,465. Centre Poncu, BE. Whitehouse, Birmingham. 

20,466. Corrina-orr Heaps for Pipgs, &c., G. Addy, 
London, 

20,467. Improvep Baci-BgaRInG Castor, W. Bain, 


on. 
20,468. Motor Croix Caatn, W. J. Howard, London. 
20,469. Sream and Warer Torsings, G. Dawson, 


m le 
20,470. Srzam Capstans, A. Elliott and Elliott and 
Garrood, Limited, London. 
oo InTERNAL ComBusTION Enotnegs, V. R. Nicholson, 
01 


nD. 

20,472. Cosine Lappgr, G. Parry, London. 

20,478. Prorecror Boots and Sos, J. Thomas, 
London. 

20,474. Wasnuanp Bast, F. W. Gordon, London. 

20,475. Wumgis, C. A. Day.—(Lloyd Manufacturing 
Company, United States.) 

20,476. Dyzmve Apparatus, L. Mascelli, London. 

20,477. Smatt Arms, G. B. Ollivant, London. 

20,478. Door for the Discuaroz of Horpszre, A. P. 
Griffiths, London. 

20,479. CommwecTinc-rops or Pitmzn, The Howland- 
Sherman Syndicate, Limited.—(C. H. Howland-8her- 
man, United States.) 

20,480. Braxine Devices, The Howland-Sherman 
Syndicate, Limited. — (C. H. Howland-Sherman, 
United States.) 

20,481. Incanpgscent Gas Burwers, L. Zechnall, 
London. 

20,482. Device for Locxrne Baas, J., A., and P. Hinkel, 
Liverpool. 

— — Ho vper for Gas Beacxsts, E. D. Williams 

v 


erpoo! 
20,484. Waicnine Macuinges, J. Wedderburn, Liver- 


poo! 

~—— Distrisutine Part Gum, W. C. Jardine, Liver- 

pool, 

20,486. Furnaces, J. Armstrong, Liverpool. 

20,487. StRaicHTENING the Rims of Cycigs, W. Pearse, 
London. 

20,488. Maxine of a Corntacrous Materia, A. Menes- 
doffer, London. 

20,489. Stent Tregs for Roap Veuicuzs, L. Johnstone, 
London. 

20,490. Enoing-cootinc AtracuMent, J. W. Sutton, 
London. 

20,491. Spzzp-czar and Braxs, A. L. Cobb and H. J. 
Robinson, London. 

20,492. Courtine Rartway Veuicizs, E. Rassol, 
London. 

20,493. Stgam Borter Fives, E. Gearing and W. 
Rainforth, London. 

20,494. Apparatus for Hgatine Spaces, C. T. Price, 
London. 

20,495. PzrronaTep Woven Goons, E. Heyge, London. 

20,496. AuromoBILe Friction C.Lutcues, J. Jelley, 
Coventry. 

20,497. Execrric Piant, J. von Kowalski and I. 
Moscicki, London. 

20,498. Furnace Grates, H. J. Haddan.—(J. CG. 
Capdevila, Spain.) 

20,499. Mountine of Taste Kwives, &c., A. Gonon, 


mdon. 
20,500. AUTOMATICALLY CLosine Faucets, C. Douénne, 


ndon. 
20 501. Sanrrany Kennet for Dogs, F. Jergitsch, 
London. 
“= DirrgRENTIAL Reouiator, P. Busset-Schiller, 
Ss. 
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20,508. AmRIaL Macuings, P. Binns, Shipley, Yorks. 

20,504. HumBLEpon TELEscoric Lirrgr, W. G. Hodgson, 
Sunderland. 

20,505. Guass Cammnrys, C. J. Alexander, London. 

20,506. Vatve Motion for Gas Motors, G. Mees, 
Dusseldorf, Germany. 

oo of Printinc Macuinss, F. Horsell, 


lax. 

20,508. Fastzenine for Bracetets, &c., C. Dreyfus, 
London. 

20,509. CycLe Brake Mzcuanism, C. Tunstall, Bir- 
mingham. 

20,510. Wrappine up PLarrep Prece Goons, J. N. Tod, 


dale. 
20,511. Ciganer for PouisHine Cycigs, H. A. Morgan, 
Manchester, : 





20,512. Supriyina Wartsr to Barus, C. and A. Hillier, 
Birmingham. 
20,518. ApsustaBLE Cover for Wacons, J. Crompton, 


Hull. 

20,514. Game, F. W. Warrick, London, 

ie Coup.ine Pirzs, J. Lawson and P. Morrison, 
under! 

Lo, = eye for Book Ssetves, W. Hotton, 


20,517. 
McGruther, Ww. 
20,518. Woop Pianine Ikons, J. Grant, Whitley Bay, 


Northumberland. 
20,519. Srain-Removine Compounp, G. G. Boucher, 


Liverpool. 
— Om Lamps, W. A. 8. Hellyer and 8. Arclan, 
jon. 


20,521. Stoprgr for Vessgeis, H. E. Roberts and 8. 8. 
Kay, Great Malvern. 

20,522. Bact Poxcazs and Compination Too, P. 
Gould and The Jehu Motor Company, Limited, 
London. 

20,528. Door 

ead-on- 

— Presenvine Faeso Megat, A. Cumming, 


lasgow. 
20,525. TransmitTinc Powsr, C. R. and C. G. Garrard, 
London. 


Fixtsa Puutzys, C. McCallum and J. 


and Wispow CuutcH, H. Igel, Gates- 
ie. 


20,526. Mawuracrurixe Merat Tousgs, A. E. Beck, 

20,527. Bits of DRiuixe Macuunvgs, W. Shearer, Edin- 

20,528. Exgzcrric Swircugs, A. Eckstein and A. J. D. 
Krause, ord. 

20,529. Suutrizs for Weavina Looms, E. Nuttall, 
Manchester. 

ag Beaks Mecuanism for Cycizs, J. Doherty, 


ingbam. 
20,531. Epox Taimmunes for Dresszs, A. Spitzer, Man- 
chester. 
20,532. Banoies and Bracg.sts, A. Constantine, Bir- 


mi . 

20,5388. Hawp Rests for Booxs, C. Arnold, Dresden, 
Germany. 

20,584. Saapinc AttacuMeEnts for Latugs, C. F. Vogel, 
Dresden, Germany. 

20,535. Reconpine Levgis on Roane, C. G. Hobbs.— 
(F. Rawlins, Brazil.) 

20,536. VaLvg for Mannougs, W. R. Marks, London. 

20,537. Crasps for Booxs, Kenrick and Jefferson, 
Limited, and J. G. Gifford, London. 

20,538. Wepes Batt, H. 8. Brett, London. 
,589. Lussentne the Raisinc of Dust by Moror 
Cars, 8. A. Smith, Salisbury. 

20,540. BaLL-BEARING Rim Guipe for Cass, G. W. Wise, 


20,541. Kerris, E, L. Salomonsen, London. 
20,542. Dryine Stgam in Boiigrs, F. J. Bretherton, 


20,543. Om Serarators, W. Btitzow, Berlin. 

20,544. Baer-Ralsine Apparatus, H. Leuthold, Berlin. 
20,545. Cuan Guarps, A. Holub, Berlin. 

20,546. Arm Pump, F. Flohr, Berlin. 

— Arm Supporter for Te.grHongs, H. Ehret, 


20,548. Ostanine Preparation for Maxine SuLPHUR 
Barus, W. Matzka, London. 

20,549. PorTanLe Pouttry Hovszs, W. Calway, 
London. . 


20,550. ButronHoLs Sswixa Macurinegs, 8. 8. Brom- 
head.—(A. Herrmann and Co., Germany.) 

20,551. AuToMaTic ADVERTISING Devicg, B. W. Hird, 
London. 

20,552. Storrgrs for Borrizs, F. Bender, London. 

20,558. Inx-stanps, P. Zink, London. 

20,554. AUTOMATICALLY TuRNING the Lzaves of Music, 
T. Santura, London. 

20,555. Garment Grip, H. M. Knight, London. 

20,556. Increastnc the IsTensity of IscANDESCENT 

Lake.—(Gesellschaft fiir Fliissige Gase 

Raoul Pictet and Co., a 

20,557. Packxtne Vessets for Transport, R. Thiel, 


on. 

20,558. Rock Druixts, J. T. Blackett, London. 

20,559. Brakes for Roap Venicigs, J. McRae and G. 
T. Temple, London. 

20,560. Cuocotats CoaTinc TaBLEs, J. Mchae and G. 
T. Temple, London. 

20,561. Batt Bearines, W. Clark.—(The Underwood 
Typewriter Company, United States. 

20,562. TYPgwRITING cuings, W. Clark.— (The 
Uf iter Company, United States.) 

20,563. PortaBLe VessEis, H. Ramsbottom and J. M. 
Richardson, London. 

20,564. Focusstinc Osszcts for PHoroorarss, F. L. 
Head, London. 

—_— Apparatus for PLayine Games, M. E. Fortescue, 

20,566. Exzcrric Inpicatinc Merer, F. J. Beaumont, 
London. 

20,567. WaTeR-cLosEts, W. P. Thompson. (D. A. Popoff, 
Bulgaria.) 

20,568. VENTILATING TonwELs, J. G. Conde —(A. 
Fernandes, Mexico.) 

20,569. Pocket Execrric LicutTina Devics, L. G. 
Sloan.—(The Electrizitats Actiengesellschast Hydrawerk, 
Germany.) 

20,570. MANUFACTURE of ComBusTIBLE Gas, J. South, 
Liverpool 

20,571. SEcuRING Mupcuarps to Cycizs, W. P. Thomp- 
son. — (Nurnberger Celluloidwaarenfabrik Gebriider 
Wolf, Germany.) 

20,572. E:zctric Inpuction Devicg, V. Reichenberger 
and E. Weiersmiiller, Liverpool. 

20,578. Muzans for Supporting Curtains, Sir A. J. 
Macdonald, London. 

20,574. Gas-PRODUCING FuRNACEs, J. Wilson, London. 

— TOGETHER Sueets of Music, E. Mallett, 


London. 

20,576. VantiLaTine Hats, A. J. Boult.—(C. H. Ulirich, 
Germany.) 

20,577. MaGnuTo-ELEcTRIC Macuings, H. H. Knutzen, 
London. 


20,578. CrutcHss, F. H. and H. 8. Pochin, London. 
20,579. Markgr for the Game of Brivog, F. Bell, 


don. 
20,580. Device for Fittuse Borrizs, 8. Grossmith, 
on. 
20,581. Cispsr Sirters, H. F. Herring, London. 
—_, Devices for Empossine Worps, T. Hawkins, 
on. 
eo Waests for Venicizs, A. 8. F. Robinson, 


on. 
20,584. Trap for Firs, J. T. E. Hellier, Melbourne, 
Victoria, 
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20.585. Manuracturg of Cope Suear, A. J. Liversedge, 
London. 
—. Forgsients for SMALL-anms, W. G. Woolfrey, 
on. 
20,587. Motor ATTacHMENT, J. L. Tranfield, Attercliffe, 
Sheffield. ne i 





20,588. Drawine Coxgfrom Gas R: 
Manch 


ester. 
20,589. MmerHop of Preparing Fiax and Tow for 
Spinnine, G. C. G. Young and M. M. Waddell, 


gow. 
20,590. Friction CiutcH for Ho1sts, D. E. Barnes, 
anchester. 
20,591. Exerngs for Motors, G. W. Hargreaves and J. 
D. , Halifax. 
20,592. Recorpine Musicat Pieces, J. L. Garsed, 
Bs | - 
— Improved SkyLieut Winvows, W. H. Luther, 
iw. 
7 Rattway Wacon Brakks, R. Armstrong, 


we 
20,595. Pancrt SHARPENER, J. Hill, G 
20,596. Actions of Locks and eee 


20,597. 
Yorks. 


Ww. 
. G. Webster, 


“Dust Prorsctor,” T. Wyatt, Brighouse, 





20,598. Scrgzznine Potturep Waters, B. Bell, Carl- 


20,599. Mitx Cans, T. H. Hill and Sons, Limited, and 
T. H. Hill, Wolverham; 

20,600 Prive Cocks, W. P. Harris, Birmingham 

20,601. Ruting Macuinzs, J. Hall and M. T. Barber, 
Manchester. 

20,602. Printine Macutnes, J. Hall and M. T. Barber, 
Manchester. 

20,603. Cyciz Brakes, J. Hines, G A 

20,604. Torsovas, J. D. MacDonald, —— 

20,605. Orgninc Sea.zep Cans, C. L. Tw , Weston, 
near Otley, Yorks. 

20,606. Dynamo Execrric Macuriyes, J. H. Holmes, 
Newcastle-on-Tyne. 

20,607. Powgr-ppiven Pumps, W. RB. Hollamby, 


London. 

20,608. Non-cLoacine Nczzigs, M and E. J. Detmold, 
London. 

So Cz1Lixasfor Rooms, T.C. Fawley 

u. 

20,610. Exuaust SILEN J. B. Dunlop and J. B. 
Dunlop, jun., de , 

20,611. Dywamo Exvgcrric Gengrators, M. Walker, 
Manches 


20,612. CENTRIFUGAL DRrEssine Macutwzs, J. McDonell, 


Manchester. 


—_— IMPROVED Postat Packet, N. K. Kaye, Liver- 
poo! 
20,614. Friction Ciurcuss, E. Wright, Coventry. 
20,615. Voicanirg Pratss for ARTIFICIAL Tx: 5, J. 
Kennedy, Edioburgh. 
20,616. Neck-1)z Fasteners, E. 8. Snell, London. 
20,617. Derzctivs Bezr Reoistzr, G. E. Jones and W. 
Fear, Lydbrook, Glos. 
> eee for Extincuisuine Gas, E.8 Snell, 
ndon, 
es see Hezt for Boots, G. H. Ellis, Fleet, 
ants. 
20,620. Cueck Orcan Swett Pspat, T. C. Saxby, 
Lewes. 
20,621. CoLLapsisLe Sats, R. D. Atherton, Hale, 
Cheshire. 


20,622. Lapigs’ Baits, C. Blankley, London. 
a  ~“igiaceiata Runaway Horszs, H. Bernhard, 


ndon. 
20,624. Imcawpgscent Gas Bumyens, J. F. Mason, 
jon. 
20,625. Hotpmsc Neck-tixs in Position, H. Budd, 
20,626. Rim Braxes for Motor Bicycuzs, B. R. Miles, 
London. 
20,627. Means for Cortina Grawnits, F. Trier, 
London. 
20,628. Fioats for Santrany Purposss, C. P. Grundy, 
London. 
20,629. Empryinc Deinxinc Trovons, D. R, Grundy, 
Londo: 


n. 
20,680. Boryrometers, E. E. O. Roewer, London. 


20,631. Cameras, J. J. Griffin and Sons, Limited, and 
F. H. Ib 


m, London. 
20,632. Crane with HorizontaL Suirrinc Arm, M. 
Riehn, London. 
20,683. ExecrricaL Issutators, E. J. Chambers, 


London. 
ny = eae Pog AtracuMeEnts, E J.Chambers, 


on. 

20,635. Maawrtic Szparators, A. Allen and 8. Benton, 
London. 

20,636. AMUSEMENT Apparatus, J. H. Welsh, London. 

20,637. BaLu-BeaRincs for TyPz Bars of TYPEWRITING 
Macuines, W. Clark.—(The U1 Typewriter 
Company, United States.) 

20,688. TypEwaeitinc Macuines, W. Clark. — (The 
Underwood Typewriter Company, United States.) 

20,689. TRANSMITTING Rotation to Drivine Suarts, E. 


on. 
20,640. Brorrine Pad for Cuzque-Booxs, R. C. Craig, 


jon. 

20,641. TeLEPHONE SysTems, N.S. McKinsey and A. R. 
Nelson, London. 

20,642. MoustacHe GuaRD Frotu Exc.upser, E. Sharp, 
Birmingham. 

20,643. Piavers for Keysoarp Instruments, 8. E. 
Page —(The olian Company, United States.) 

20,644. Apparatus for WaTeR-cLosets, W. U. Griffiths, 


ndon. 

20,645. Arc Lamps, W. T. Upton, J. E. Elliott, and H. 
B. Pratt, London. 

— Ssackie for Cottizry Trams, R. Davies, 


wansea. 
20,647. Music Lgar Turners, L. Mader, Dresden. 
_—— Supports for Canryine Titgs, P. Duchemin, 
on. 


— Construction of Casz or CaRRIER, E. Gillbe, 
ndon. 
— Construction of Czsspoo.s, J. Perry, Birming- 


m. 
20,651. Rorany Stzam Enoms, M. M. Round, Bir- 
mingham, 
20,652. Reversis_e Seat for Taamcars, C. C. Cardell, 


mdon. 

20,653. Tugs for Evaporators, 8. M. Liilie, London, 

20,654. E.evators and Convsyors, M. Golinsky, 
London. 

20,655. ELEcTROLYTIC Propuciion of Mzratse, W. BE. 
Evans.—(Blektrochemische Werke G. m. b. H., Ger- 


many.) : 

20,656. ARMouR Piatgs, P. M. Justice.—{C. Davis, 
United States.) 

20,657. Drums for Horstixe Purposgs, C. W. Hunt, 
London. 

20,658. OvERHEaD TROLLEY Luvgs, A, G. Ionides and A. 
C. Manuel, London. 

20,659. StanDaRps for SckzzENs or Lamps, A. Morgan, 


Lon 
— Wnesgts for Roap Venicizes, K. W. McAlpin, 


on. 

20,661. ——— W. W. Richards, London. 

20,662. Gurpine TRoLLgy W HgELsof TRAMWAY VEHICLES, 
A. H. and H. W. Holmes, London. 

20,668. Rartway Sicna.s, H. V. Miller, London. 

20,664. TaLKING Macuings, M. A. Possons and G. F. 
Whitney, London. 

20,665. Apparatus for Locomotive Encerves, H. 8. 
Wainwright, London. 

20,666. DiscHarcine Carcogs from Surps, J. W. Hoist, 
London. 

20 = Marxinc Device for Taitors, G. Brehm, 

ndon, 
20,668. Pwezumatic Trees, C. Durand, London. 
20,669. MzpicmvaL Compounp for AnimaLs, J. G. Deans, 


ndaon. - 
20,670. Dryine Rooms of New Buripmes, F. Vorster, 
ndon. 
20,671. Revizvine Strain of Bett Puteys, J.J. Rieger, 
London. 


20,672. Sranps for Exuisitinc Paoroorapss, T. W. 
Dodd, London. 

20,673. Manuractugg of Ficurep PiusH, H. Miillers 
and A. Spindler, Liverpool. 

20,674. Devetorine Roiigr Fitms in Day-.ient, 8. 
Jaffé, Liverpool. 

20,675. Lusricators, 8. M. Hall, London. 

20,676. Burrer Srops for Doors, A. L. Dugon, 
London. 

20,677. Extractinc Tak from Gas, E. D. Holmes, 
London. 


20,678. Gas Propucgrs, A. Cerasoli, London. 

20,679. Muruops of MANUFACTURING GLasswaRg, J. I., 
vu. V., F. J., P. R., and F. L. Arbrogast, London. 

20,680. Corn - FREED Mxrcuanism for AUTOMATIC 

Macuinss, W. H. Ell, London. 
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20,681. Bax Fezpsr, A. H. Wilkes, Four Oaks, near 
Sutton Coldfield. 

20,682. VARIABLE Srezp Gear, H. W. Toms and C. N. 
ean } ag Lamps, T. Longdiu, Ruabon 

20, BCURING BICYCLE ps, T. ua 

a, the ; aoe 
684. Mong xs for the Tzacuine of Oprtes, J. 
Huddersfield. 
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20,685. EcecrricaL Resister Furnacgs, W. Simm and 
T. J. Denny, London. 

20,686 -Lamps for Cycizs, G, G. Lusher and T. Evan, 
Re iditch. ~ ae 

20,687, RecutatTine Device fof FoRNacgs, G. B. Tyler, 
Coventry. 

£0,683. CoLLAPsIBLE TusEs, W. Burnell, Sheffield. 

20,639. Transmission for Power, A. Paice and 8. T. 
Riwiings, Frome, Somerset. 

20,690. Manuractuag of Topacco Pipgs, G. A. White, 
Liverpool. 

20,691. Catts of Parmary Barrens, A. J. George, 
London. 

20,692. Cycte Brake Mecuanigm, Unique and Unity 
Cycle Company, Limited, and. J. Munn, Birming- 


ham. 

20,693. Cake-mIxine Macurngs, G. F. Chutter, Bir- 
mingham. 

2) 694. Bepstaavs, G. A. Edman, Birmingham. 

ba Reveesis_g ToastTine Fork, J. Reid, Birming- 
him. 

20,693. Reversisie Sgats, W. Wallace, Glasgow. 

20,697. Srays for Hoping Cycigs, W. 8. Beresford, 
Longton, near Preston. 

20,698. Hanp Toon for Boor Makers, R. Lawrie, 
Burnley. 

7. K viFg-CLEaminG Apparatvs, C. Terry, Birming- 


m. 

20,700. Taottty Exrgcrric Tramways, G. Hall, Man- 
chester. 

20,701. Copraye Pressxs, J. E. Bennett, Manchester. 

20,702. Caprive F.yine Macuins, J. Stewart, Ediu- 
burgh. 

20,703 Macutngs for Warping Yarn, G. W. Lightowler 
and W. Keighley, Bradford. 

20,704. Borries, W. Brown, W. E. W. Cates, and E. E. 
J. Farquhar, Bristol. 

20,705. Rerricgrators, A. G. Enock, London. 

20,706. Watt Papgrs, A. E. N. Yeadon, Leeds. 

20,707. Pives for Cigarettes, J. L. Thom, Glasgow. 

20,708. Repper Hegw Paps for Boots, I. Frankenburg, 
Limited, and R. J. Frankenburg, Manchester. 

20,709. Propuctne a Brieut Coatine of SILVER on 
Paper, F. Hilpert and F. Pauli, Manchester. 

20,710. Vaporisers for VoLaTine Liqums, E. A. 
Jeffreys, London. 

20,711. Bacrgria and Fitter Bans, C. L. Stiff, 


ndon. 
20,712. Eco Brarsgrs, A. E. Harvey, Bristol. 
20,713. Fastsxine Devices for Broocusgs, J. Callow, 


20,714. SCREENING CausHep Strong, W. H. Baxter, 
S. 


20,715. ConTRoLuinG the Sragracs of Wacons, F. A. 
Wallis, Basingstoke. 

20,716. ManuractuReE of Fanpers, W. Ogilvy and A. 

Read, Birmingham. 

20,717. Conran Fasteners, M. L. Thomas, Glasgow. 

20.718. ReauLatinc the Pressure of Gas, E. R. 
Royston, Live: 1. 

4 = — Bruse and Scrapsr, E. R. Royston, 

ve! 

20,720. Drop Hammer, H. Jarman, Manchester. 

20,721. Rarpway Wacon Brakgs, J. Stuart, Glasgow. 

20,722. Packie Taga into Cuzsts, W. Lamont.—{D. K. 
Michie, Ceylon.) 

20,723. Macuings for Makune Cask3, 8. Jacobs.—(C. 
B. Bratt, =? 

20,724. Macuuvgs for Maxrye Casxs, 8. Jacobs.—(C. 
B. Bratt, Sweden.) 

20,725. Casxs, S. Jacobs.—(C. B. Bratt, Sweden.) 

20,726. Toot Hotpzrs, W. Wingfield, London. 

20,727. VesseLs for Liqguips with Empryine Davics, 
C. Knorre, lin. 

20,728. Om-cans, I. Webster, London. 

20,729. SELF-CENTERING Srinpig, 8S. F. Carpenter, 
Birmingham 


g] 5 

20,730. Heat Rapiators, F. W. Darnstaedt, Bir- 
mingham. 

20,731. Breap Mixer and Kweaper, J. F. Stevens, 


20,732. Cyoizs, L. Zelenka, London. 

20,733. TaansmiTTING Power, W.S Simpson, London. 

20,734. Sopport for Dritiinc Macuines, J. M. 
Herring, Derby. 

20,735. Wire Fencus, B. B. Wood, London. 

20,736. Pozzi, B. W. Hird, London. 

20,737. Pomes, L. O. Roberts and H. E. Wise, 
London. 

20,738. Srop-cocks, C. Hillmann, London. 

20,739. Hzx.s, P. Hébel, London. 

20,740. Crank for Motor Cycizs, R. Handlbichler, 
London. 

20,741. Sconinc ATracuMeEntT for Rackets, G. Gumpel, 
Loadon. 

20,742. Psgumatic Tires for Ve.ocirepgs, H. N. 
Baxter, London. 

20,743. Appiyixe PotisH for Boots, A. J. Jung, 


ndaon, 

20,744. Smoxe Consumers for Fornacgs, C. Barbu, 
mdaon. 

20.745. Puzzie Toy, C. H. Barlow and R. Blakeley, 


mdon, 

20,746. InTERNAL ComsBusTion Enotnes, W. Ising, 
London. 

20,747. ExrLosion Enarngs, T. E. Halliday, London. 

20748. Bext-cpganmyc Appiiances, W. R. N. Gard, 

mdon. 

20,749. Frrtmses for Boox-caszs, W. Patterson, 
London. 

20,750. Burnine of Om, A. G. Brookes.—(G. W. 
Gregory, United States.) 

20,751. AuTomaTic VaLtvE Mecuanism, H. H. Lake.— 
ee. Foundry and Machine Company, United 

tates 

20,752. Horny» Supports for TaLKinc Macutngs, H. H. 
Lake.—(The Tea Tray Company, United States.) 

20,753. Ink-DISTRIBUTING MEcHANISM for PRINTING 
Paxssgs, G. H. Pierce, London. 

20,754. Luspricatine Device for LooskLY-MOUNTED 
Potters, H. Couchemann, London. 

20,755. LUBRICATING the SprnDLEs of Sprnninc FaaMeEs, 
H. Couchemann, London. 

20,756. Lusricatinc Davice for Tzamcars, H. Couche- 
mann, London. 

20,757. Lusricatinc CraNnk-Pins, H. Couchemann, 
London. 

20,758. Harpgninc Atumrnivm, C. Sérensen, London. 

20,759. Comptngp TaLKtne and PIcTURE-EXHIBITING 
Macuine, W. P. Thorapson.—(F. M. Wright, United 
States.) 

20,760. Priytine Frames, W. F. Butcher, London. 

20,761. Carrripcg Br.ts, A. H. Corbet and G. G. 
Blackwell, London. 

20,762. Powzr Hammers, P. Pilkington, Limited, and 
G, J. Gibbs, Liverpool. 

20,763. Power Hammers, P. Pilkington, Limited, and 
G. J. Gibbs, Liverpool. 

20,764. Buastine Cartriness, B. Behr, Liverpool. 

20,765. Hgatinc and Cookinc Apparatus, C. F. 
Christon, Liverpool. 

2),766. Urgnsits for Cooxtxe Focp, J. Palmer and W. 
G..Tench, London. 

20,767. GovgRNor Mecuanism, H. H. Lake.—(South- 
wark Foundry and Machine Company, United States ) 
,768. Recorpinc Devices for PHONOGRAPHS, 
Oaksford, London. 

20 769. Desks, I. G. Will, London. 

20,770. Recistgrmnc Dirr2RENTIAL SPgkED INDICATOR, 
J. Richard, London. 

20,771. Exrractinc Pgarts from Oysters, G. G. 
Dixon, London. 

20.772. WATER-CLOsET ATTACHMENTs, P, H. Bacon, 
London. 

20,773. Pistois, B. Miller, London. * 

20.774. Automatic Vatvgs, J. Palmer atid W. G. 
Tench, London, * 
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20,775. Grinpina Macuingry, R. F. and.-H. 8. Pochin, 
Leicester, 

aes hk} The “T” Puzziz, G. V. Brooks, South Wood- 
01 





“en. Evaporatine Apparatus, J. and ©. McNeil, 


Ww. 
20,778. Driving Gear for Motor Cyciss, J. Wareing, 
Birmingham. 
20,779. Banp-sawine Macutygs, C. H. Clifton, John- 
stone, Renfrewshire. 
20,780. StaTION ANNOUNCER and ADVERTISER, F, Gramp, 


London. 
— Maks, H. Ford and K. Schroeder, Notting- 


am. 

7. - eabarenaata Macuryes, E. W. Savory, Clifton, 

istol. 

20,788. MuLTIPLE SPINDLE ScREw-mMakine Latars, H. 
P. Trueman and E. D. Cleghorn, Hyde, near Man- 
chester. 

20,784. Gas Taps for INCANDESCENT Burners, C. T. A. 
Henshaw, Leith. 

20,785. HarRDENING Srext and Iron, A. Heye Berlin. 

20,786. Incanpsscent Burner, J. Thomson, Glasgow. 

ee Traps for Sparrows, W. Clark, Grange Over 

‘ands, 

20,788. E.ecrric Arc Lamps, A. D. Jones, London. 

20,789. Covers for Foot-patus, J. Blackbourn, Clee- 
thorpes, Grimsby. 

20,790. Improvap Game, E. M. Corbett, London. 

20,791. TgrMinAts fur WiRING Motors, E. H. Ainsworth, 
Chelmsford. 

20,792. Parsters’ Burninc-orF Lamp Cover, A. W. 
Bowkett, Birmingham. 

20,798. Construction of Loom Picxsrs, G. W. Spencer, 


urnley. 

20,794. CommuTATED FuEL Fexpsrs, G. Barker.—(B. J. 
Walker, United States.) 

20,795. Rerrmixe Apparatus, E. Blasberg, Berlin. 

20,796. Trunks, T. L. von Trotha, Berlin. 

20,797. Propuction of Ammonia, H. C. Woltereck, 
London. 

20,798. Exvectrric Fish Massgs Inpicatixe Davics, J. 
Eggen, Berlin. 

20,799. Crosine Device for Rotary Recepracigs, C. 
Haegele, sen., and K. Haegele, Berlin. 

20,800. Srampgp Brass Founpry, E. C. Harcourt, 


mdon, 
20 801. Expanpine ARBORS or MANDREL, C. J. Jones, 


Londoa. 
20,802. FLame-Lowgnine Davicez, A. L. Gillespie, Bonny- 
bridge, Stirlip, 2. 
— Frames forStretcHine Trousers, J. W. Palmer, 
elfast. 
20,804, CarLpren’s VOLNERARY Powpsr Box, F. Welz, 
Berlin. 
20,805. Susstrrore for Corsgts, A. Fleischer, Berlin. 
20 806. Congrers for Hertzian Wave TELEGRAPBY, V. 
W. Delves-Broughton, London. 
20,807. S Prayers Waters, W. B. Sewell and 
W. Sutcliffe, London. 
—, Packer and Houpger for Tza, W. Gummer, 
ndon. 
20,809. Borrtz Strorrer Orsenzr, E. W. Warriner, 


London. 
20,810. Spanners or WrencHes, J. H. Morgan, 

London. 
20,811. Porraste Foipine Sroot, W. F. Homer, 

mdon. 
20,812. WaiaHinc Macuings, W. East, Bootle, Liver- 


pool, 

20,813. TreEaTiInc PHonocraPH Recorps, W. E. Scott, 
London. 

20,814. Timm Fesesfor ExpLopine Sag, A. Reichwald. 
—(F. Krupp, A.-G., Germany.) 

20,815. THREAD- WINDING Macuings, C. Schwartz, 
London. 

20,816. Exastic Pap for Lugs of Tasigs, T. Anspach, 


on. 
pec nt For. Burners, T. Collier and J. Hogg, 


jon. 

20,818. Son Burxps for Wrxpow3, H. Brown, Winch- 
field, Hants. 

20,819. Frrrines for Pranorortss, G. Swestser and J. 
H. P. Berthon, London. 

20,820. E.uctric Macurnss, H. Chitty, London. 

20,821. TrousER Pressss, J. Everitt, London. 

20,822. Vaenritators, P. M. Walker and E. Barsdorf, 
London. 

20,823. Loosg-LzaF Booxs, Kenrick and Jefferson, 
Limited, and J. G. Gifford, London. 

20,824. Fixuvc Biocxs to Carps, Kenrick and Jefferson, 
Limited, and J. G. Gifford, London. 

20,825. Exzcrric Lamps, W. C. Head and W. A. Snape, 
London. 

20,826. AN Improvep Fire - Licutsr, T. Moore, 


mdon. 

20,827. Necxtre Ciasps and Rerainers, C. Wood, 
London. 

20,828. Pacxinc Ecos for Transit, H. H. Lake.— 
(A. L. and 0. L. Barstad, Norway.) 

20,829. Saips’ Tasuzs, G. N. Kamfjord, London. 

20,830. Dynamic Fort Compressor, W. B. Westlake, 


wansea, 
20,881. Treatinc Peat, A. McLean and W. Paterson, 


ndor. 

20,832. TreaTinc Sewacs, A. McLean and M. Paterson, 
London. 

20,833. Gas-cookine Stoves, G. Grosse, London. 

Y Reriectors, D. J. O’Brien and T. A. 
Rottanzi, London. 

20,835. Loom Bossins, G. W. Grosvenor and C. Briggs, 
Birmingham. 

20,836. Distsrectine Fasrics, A. J. Boult.—(¢. Fuchs 
and H. C. Kelterer, Belgium.) 

20,837. Wispows, C. A. Flodquist, London. 

20,888. Free ALab M3, L. G. Woolley and A. C. Cooney, 
London. 

20,839. MmecuanicaL Grippine Apparatus, G. Woolley, 
London. 

20,840. Ciyzantna Apparatus, F. W. Howorth.—(The 
Sandusky Foundry and Machine Company, United 
States.) 

20,841. Carrs, R. Denham, London. 

20,842. Reversinc Gearina, W. R. and E. R. Smith, 


London. 
20 we Srzam Torsinges, W. R. and E. R. Smith, 
mdon. 
20,844. Sgir-ctosrnc Tars and Vatves, W. Ward, 
London. 
20,845. Macaanism for Tims Recorpers, A. and J. Dey, 
London. 
go Automatic CoupLine Apparatus, H. W. Apsey, 


ion. 

— Saow Caszs for DispLayine Goons, M. B. Hern, 
mdon. 
20,848. TRAVELLING Starnways, E. Baltzley, London. 
20,849. Typzwrirers, J. C. Fell —(Union Typewriter 
Company, United States.) 

20,850. Gas Propucmgrs, A. Cerasoli, London. 
20851. Manuracture of Pirz T's, C. Williams, 


on. 
20,852. Hinaxs, J. Soss, London. 
20,853. Locxine Davice for Umpretuas, L. Levinger, 
London. 
20,854. CompressED AIR Brakes, C. Luyers, London. 
20,855. INTERLOCKING BLocg Fcoors, J. G. F. Lund, 


ndon. 
20,856. a Sroxers and Furnaces, W. Kridlo, 


Z 4 Reparrger, J. Roberts and J. 
Stuart, Liverpool, : 
20,858. ArsustaBLE Spanners, H. Rudge, Liverpool. 


29th September, 1908. 


20,859.. BarpLz Bits, W. A. Crosbee, Birmingham. 
20,860. Preston’s Looxswitcn, F. 8B. Preston, 


London. 
20,861. Door Crosine Apparatus, E. Meininghaus, 
en, Germany. 
20,862. FoorsaLt Strap Suor, W. G. Wilding and G. 
A. Wallis, London. 


20,868. Decoratinc Srencits, F. Mountford and F. 
Mountford and Co., Limited, Manchester. 

20,864. Saretry Om Taste Lamps, W. A. 8. Hellyar, 
London. 

20,865. CHasz for Hotpine Tyrz, A. G. Strong, 
Bristol. 





9. Sane Sasu Fastengrs, J. Hazelhurst, Man- 

chester, 

20,367. Automatic Taste Lamp, J. R. Williams, 
Penmaenmawr. 

20,868. Coottna Gasss, E. and 8. Tweedale, and J, 
Smalley, Castleton, Lancs. 

20,869. Avuromatic Sprinkiges, E. B. L. Morris, 
Northwood, Middlesex. 

20,870. Mawnoracrurgs of Woo. Sears, H. Burgon, 
Sheffield. 

20,871. Nostnc Mortons for Twiners, J. Cocker, Man- 
chester. 

20,872. Pacxine Banps for Looms, T. Clarke, Man- 
chester, 

20 873. Macuings for Maxine Pixs, D. 8. Williams, 
Manchester. 

20,874. Hyppav.ic Baring Presses, F. W. Shallis, 
Manchester. 

20,875. Exxcrric Lamp Howpgrs, J. ‘I. Lambert, 
Huddersfield. 

20,876. Caanck Srgxrp Gsar, C. Brown and F, Olai, 

ston. 

20,877. Incanpgscent Gas Lamps, W. R. Manders, 

Liverpool. 

20,878. AN Improvep Rackina Cock, E. G. Adlam, 
Bristol 


20,879. Uriutstne Tian Power, A. W. Turner and J, 
Tibbitts, Birmingham. 
20,880. Prgumatic Tires, E. B. Killen, Bangor, Co, 


wn. 
20,881. Couritines for Rarrway Carriacss, J. Fraser, 


mdon. 

20,882. Burnine Powpers for Innaino, J. W. Ingles, 
Manchester. 

20,888. Dust Exciupgrs for Doors, W. Tillotson, Man- 
chester. 

20,884. Srsam Tossings, £. C. Terry, Birmingham. 

20,885. Dirgct-actinc Stzam Enornsg, V. B, Mishra, 
Manchester. 

20,886. CaNDLE-MaktNG Macuing, T. Purves and M. 
M , Newcastle-on-Tyne. 

20,887. Curtine Stones Hanpis, J. Bowie, Mussel- 
burgh, N.B. 

20,888. Recorpinc TagrMic Dirrerences, J. F. Le 
Page, Manchester. 

20,889. Execrrotysis of Cutoripgs, ©. Kellner, 


London. 

20,890. Srgam Gegygrators, W. H. Longsdorf, 
London. 

20,891. Funnezs, E. J. Green, Deroushietiys Yorks. 

20,892. Meratiic Packie, A. McConwell, Liverpool. 

20,898. ArntiriciaL Stongz Press, P. N. Erichsen, 


Liverpool. 
7s Toastine Forks, N. Green, Boroughbridge, 


orks. 
20,895. GaTrHEeRING Devices, W. E. Hamilton, Glas- 


gow. 

20,896. Gas or Oi Motor Esarnzs, C. V. Childs, 
London. 

20,897. Lamps, A. Hallot, London. 

20,898. Non-puNcTORABLE Tir for WuExts, D. Rowe, 
London. 

20,899. Lappgrs, J. G. N. Woodmansee and H. Castle, 
London. 

20,900. Macuinms for Ssamina Cans, C. Stecher, 
London. 

—_—, Srartrxe Expiosion Motors, C. R. B, Keetley, 


on. 
20,902. MgcHanicaL Grass-cutrine Device, W. Bean, 
London. 
20,903. Movutpine Cuimmyzy Pots, W. J. Roberts, 
ndon. 
20,904. Sprrtoons, F. Blivet, London. 
20,905. Fotpine Box, W. H. Callow, London. 
20,906. Ssewove Macutnes, H. H. Lake. —(The National 
Machine Company, United States.) 
20,907. TsLeGRaPH Systems, C. K. Jones, London. 
20,908. Duriicators, J. Westenhoff, London. 
20,909. Moror Bicyciss, J. Perkins, London. 
20,910. Lupricators for Journars, A. J. Boult.— 
(Railway Journal Lubricating Company, United States ) 
20,911. JournNaL Boxes and Dust Guarps, A. J. Boult. 


Oct. 9, 1908 
combination of a casing, said casing havin 
wall, an open-ended fluid Passage way located wittat 
and ceneree upon the said annular wall, means fi 
closing the ends of said passage way, hollow cylind ~ 
having connection with the said passage way pistes 
operating in the said cylinders, and an clement nine 
which said pistons are adapted to co-operate for th 
purpose set forth. (2) In combination, a casing havir 7 
an annular wall, an open-ended fluid sage way 





located within and secured to said 34 
closing the open ends of said Se cans for 


passage way, hollow 
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cylinders also secured to said wall and having connec. 
tion with the said passage way, pistons located within 
said passage way, a shaft, discs mounted upon said 
shaft, brake shoes connected to the said plugs and 
adapted to c>operate with the peripheries of the 
said discs, an excentric mounted upon the said shaft 
astrap upon the said excentric, the said strap having 

ction with a pumping piston, for the purpose 
set forth. 


731,502. Gearina, Maurwe F. Rondct, 
France.— December 2nd, 1902. 

Claim.—(1) A change-speed gear comprising hollow 
transmission pinions, a transmission shaft, a cam 
device mounted on said shaft, and an expansible 
wedge consisting of wedge plates loosely mounted 
upon the cam device and adapted to be brought into 
contact with the inner surfaces of one or other of the 
hollow transmission pinions so as to effect the en. 





Paris, 





t thereof with the transmission shaft, and 





—(Railway Journal Lubricating nit 
States.) 

20,912. Journats for Lusricators, A. J. Boult.— 
(Railway Journal Lubricating Company. United States ) 

20,913. Process of Dayinc Bioop, M. Schneider, 
London. 

20,914. AppaRatus for Makino Suors, E, J. Prindle, 


ndon. 

20,915. Conner CxrPp for Posrcarps, E. C, Stanford, 
London. 

20,916. Current Reocctators, 8. E. Page. — (The 
International Electric Controller Company, United 
States.) 

sy os Opgratinc CyLinper Pistons, W. R. Wood, 


on. 

20,918. Taoven, P. Edgelow, London. 

20,919. BrousH - DRILLING Macuings, C. Grueneberg, 
London. 

20,920. Prorzcrine Strips for Pavements, D. and A. A. 
Mullen, London. 

20,921. InsuLaTED Eigctric Conpucrors, J. A. Heany, 
London. 

20,922, Maonetic Szrarators, J. Buss, London. 

20,923. Vessets for Heatine Liqvips, E. P. Cunliffe- 
Owen, London. 

ee Mupevary for Cyciz Braxgs, C. Martyn, 


on. 

20,925. Dygine Corton, W. P. Thompson.—({ Wegmann 
and Co., Switzerland.) 

20,926. E.gcrric CURRENT ConvERTER, A. R. Miiller, 
Liverpoo! 

20,927. Gas Burners for Heatino, L. F. Betts, 
Liverpool. 

20,928. CorKinc Macuings, J. Coomber, Liverpool. 

20,929, Puumpixe Sysrsm3, R. F. Gillin and F. C. 
Bostock, Liverpool. 

— ArmospHsric Gas Borners, A. E. Harris, 


on. 

20,931. RarLway Venicce Wueets, W. H. Young, 
London. 

20,932, Grispine MILs, J. Rakowski, London. 

20,933. TaoLLeys for E:ectricTramcars, A, Domanski, 


ndon. 

20,934. Switches and Bett Posuss, F. E. Dotchin, 
London. 

20,985. AcETYLENE GengRators, H. Briquet and E. de 
Raet, London. 

20,936. SmaLt-aRMs, A. G. Melhuish and E, W. Beech, 
London. 


20,937. TREATING Fix, F. Neugebauer and B. Noldner, 
London. 

20,938. Hook, R. 8. Covert, London. 

20,989. Lastrsa Macuings, A. E. Jerram and the 

British United Shoe Machinery Company, Limited, 


mdon. 
20,940. Maxine Twist Daitis, J. R. Biddiscombe, 


mdon. 

20,941. Furnaces, D. Midgley, London. 

20,942. Vats, T. de Nacyer, London. 

20,948. Spgep Gzar, G. Enrico, London. 

20,944. Hyorznic Banp for Menstruation, G. Gelli, 
London. 

20,945. Suapine the Enps of Daris, C, A. Allison.— 
(W. W. Word, United States.) 

20,946. Arn Compressors, W. Reavell and Reavell and 
Co., Limited, London, 

20.947. Taste Reoatra, J. G. and H. A. Vogt, Peter- 
head, Aberdeenshire. 

— Wuests for Moron Cars, J. O. Cooper, Cam- 

ley. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


731,483. FLump-conTRoLLED Friction CLUTOH 

Devi . Matson, Philadelphia, Pa.—Filed 
November 17th, 1902. 

Claim.—(1) In a fluid-pressure clutch device, the 








means for limiting the motion of the wedge plates. 
(2) A change- gear comprising a series of hollow 
transmission pinions, the internal bores of which are 
bevelled outwardly, a driving shaft, a cam device fast 
thereon, curved wedge-plates loosely mounted upon 

id cam device, and discs to prevent lateral dis- 
placement of the wedge plates, substantially as 
described. 


732,076, Locomotive Sanpino Device, J. C. Hooper, 
Baltimore, Md.—Filed December 17th, 1902. 

Claim.—A sanding device composed of a hollow 
removable hood, the interior walls of which form an 
initial tubular inlet passage with a restricted basal 
opening formed by a supplemental inwardly-projecting 
annular wall, and a sand-receiving chamber below the 
same, in combination with a casing havinga plurality of 


WZ, 


RES 





vertically-inclined sand passages, each opening directly 

into a horizontally-disposed sand discharge chamber, 

and an air-blast passage, at the inner end of cach of 

the latter, and in alignment therewith, substantially 

as described, 

732,169. Vatvetess Pomp, L. 8. Chapman, Schenec- 
tady, N Y.—Filed July 27th, 1902. 

Claim. — ® The combination with a cylinder 
having an inlet port and a groove, forming part of 
the outlet ,of a plunger having a passage and 
groove, and an air chamber having a diaphragm, 
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and spring, the said chamber acting to discharge 
fluid from fhe cylinder. (2) In a pump, the combina- 
tion of a cylinder having inlet and outlet ports formed 
therein, a pistoa which covers and_ uncovers the ports 
as it moves to and fro, and a yielding medium which 
co-operates with the piston to force fluid through the 
outlet port when the latter is uncovered by the piston. 
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EXPERIMENTS WITH A NEW TYPE OF 
COMPOUND LOCOMOTIVE IN ITALY. 
(From our Italian Correspondent ) 

No, III.* 

As soon as the first new engines of the Class 500— 


effects 
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Tender weight, full, 36 tons 
“Taos Eons” 


numbered from 5002 to 5017, the Exhibition engine 
No.3701, then taking the initial number 5001—were put to 
working fast trains, they were able to haul loads of from 
51 per cent. to 67 per cent. greater than those of “180” 
and “180 bis,” averaged together, with an increase in coal 
consumption of from 6 to 11 per cent., but with an 
economy in ton-kilometres of 25 per cent. 

During the present year the new engines have been 
given heavier work, being now permitted to travel at the 
maximum speeds allowable, and the following notes 
relate to the service of the latest locomotives in their pre- 
sent condition. An outline drawing giving the general 
dimensions of these engines will be rnd § below, and some 
section and drawings of the valve gear on the next page. 

Referring to the mechanical arrangement of the present 
series of locomotives compared with the experimental 
engine of the Exhibition, now “No. 5001,” 16 may be 
noted that the boiler is shorter, so economising some 
weight at the cylinder end. The engravings on page 366 
will make the construction of the engine clear. The 
piston valve of the low-pressure has double-headed 
pistons, and the steam chest is somewhat longer than the 
cylinder, so that the steamways between the two low- 
pressure cylinders have been simplified. It should be 
noted that the crossed passages of the high-pressure 
cylinders, as cast at Breda’s, Milan, were not considered 
to present the slightest difficulty either in the casting, or 
the cleaning, or the machining. 

A number of fixed nozzles of different sizes were cast 
at Florence for the blast pipe, after ascertaining the best 
area by trial, but these have now been rejected in favour 
of variable nozzles. A great number of trials were made 
on engines with different forms of wing nozzles, com- 
mencing at first with flat wings, with slightly convex 
wings, and then others with a deeper convexity until the 
radius of the wing was finally made to form a perfect 
circle, 150 cm. diameter, when the nozzle was set ata 
medium area. One blast pipe of annular section was 
formed by a long tube, 120 mm., reaching from the bottom 
of the blast pipe to the top of the chimney, and the 
other was a simple pipe. The first is still in an experi- 
mental stage. 

The relative areas of both pipes are given in the 
section herewith. Both pipes, it will be noticed, are cast 
with acinder trap for smoke-box cleaning, but the arrange- 
ment does not so far appear to answer the demand for 
that excessive simplicity which is always needed at this 
end of a boiler. 

The cab sides formerly open are now closed, and the 
door is in front. It is possible that new locomotives may 
have the door placed on the left side of the cab, anda 
very capacious coal bunker situated at the opposite 
side. 

It will be remembered that in starting the regulator 
always uncovers a hole in the seating of the semi-balanced 
throttle valve, and by means of a pipe this high-pressure 
steam is introduced into the receiver through a sort of 
slide valve on the extension of the high-pressure piston 
valve rod, consequently all is automatic and the engine 
is worked precisely as a single-expansion engine. By 
keeping the regulator at about one-eighth full opening, 
the driver can continue the admission of live steam to 
the low-pressure cylinders, but in daily working the 
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Total length of engine and tender 25172". 


| management of these locomotives in daily service on all 
the various divisions wherein they are employed, is that 
the labour of the enginemen has been f sdb as 
| compared with that usual with any ordinary four-cylinder 
| compound having an equal grate area. The driver sits 
| at one side of the cab and readily observes both the 
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all heavy, and, indeed, this man often finds plenty of time 
to stand about and keep the footplate clean. The work 
is not to him the continual employment at stoking to 
which the smartest firemen on the French “ Nord” are 
inured. This difference is, undoubtedly, in some part due 
to the Italian coal which comes from England and, being 
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MERIDONALI ENGINE, CLASS 500 


road and the boiler, and the usual attention given to 
the boiler feed and to the fire-door by the driver, here 
all devolves upon the fireman, unless the former should 
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SECTIONS OF BLAST PIPES 


choose to quit his post to do some manual work at 
moments when the road is straight and clear. This 
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fairly clean, enables the fireman to fire less frequently 
and to keep the cab in better trim. 

The only disadvantage in running cab in front is just 
that which is usual to all tank engines when proceeding 
backwards, namely, the reflection of the light when firing 
against the front windows—a really most objectionable 
effect-—but this has since been very simply remedied by 
a square foot or two of sheet iron hooked on to the sup- 
port of the reversing screw, so that it screens the fire 
light from the driver’s eyes. This was first installed by 
the men themselves, while others which have since been 
made in the running shed shops consist of a rather more 
workmanlike arrangement of hinged screens for use at 
night time. With these screens the opening of the fire- 
door has less effect in interfering with the driver’s view 
than have the ordinary gauge or reversing screw lamps 
used on engines running boiler in front as customary. 
Another objection formulated against this type of locomo- 
tive was that with a broken gauge glass the safety of every: 
one would be at stake. As a matter of fact, what then takes 
place is exactly the reverse of that which was presumed, 
fer in two seconds from the moment of closing the water 
cocks all steam disappears from the cab, going with a 
rush through the open windows and ventilators in the 
rear. A couple of gauge glasses which burst on the 
road during one trip caused no other inconvenience than 
the wetting the occupants of the cab and the steaming 
of the front windows for an instant. 

The most remarkable result obtained in the new locomo: 
tive relates to a matter having no connection with the work: 
ing of the engine, and due merely to the coincidence of 
placing the footplate over the bogie, and also in some 
extent to the particular form of bogie employed. This 
result is the extraordinarily smooth movement noticeable 
at the front end of the engine, travelling there being freer 
from oscillations than in many four-wheeled coaches. 
This smooth movement on the footplate has often been 
compared to that of a Pullman car, but it is, perhaps, 
still freer. The difference of riding in the cab of the 
Italian engine and in the cab of an Atlantic type loco- 
motive is very great—speed of train and radius of curves 
being equal in both cases. The hard, short, disagreeable 
thump which characterises the Atlantic or ;4; type on 
entering a short radius curve is replaced in the Meri- 
dionali engine by an undulating sway in one direction, 
followed by a slower reaction in the other. The lessened 
fatigue to the men on the engine means also some 
lessened extent of wear to the rails, for the tangential 
momentum of the engine entering curves is transmitted 
more gradually to the sides of the bogie-wheel flanges. 
The long pendulum levers of the swinging cradle, uncon- 
trolled by lateral springs, are practical and successful in 
the six-coupled locomotive, whereas in the ,4; type the 
liberty of movement at either end of the locomotive with 
such an arrangement would tend to produce very serious 
lateral swaying. With the latest and largest express 
75 engines of the Austrian Staatsbahnen in which the 
boiler centre is about 9ft. above rails, the bogie truck is 
allowed no direct lateral play whatever, and this is done 
in order to steady the front end of the engine. Another 
explanation of the smooth running of the Italian engine, 
as compared with the usual form of engine running boiler 
in front, is that while the disturbances due to the 
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regulator is opened without heed to the live steam inlet. 
e first impression that one has with regard to the 
* No. IL. appeared October 9th, 
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evident advantage to the driver is, naturally, a gain on | thrust and pull of the pistons exist in the latter at the 


the side of the public security. 


With a fairly robust | front end of the engine, and are steadied there by the 


fireman, used to the engine, the work does not appear at | leading truck through the bogie pin, this is reversed ir 
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the new Italian compounds, where the disturbance due 
to the motive power occurs behind the engine atits trail- 
ing end, all in the neighbourhood of the rigid wheel base, 
whence very little of the oscillations is transmitted 
forward to the long end of the lever, as represented by 
the frames at the opposite end in the neighbourhood of 
the bogie pin; hence the front end of the frames is 
notably free from engine efforts, and this freedom 
from piston thrusts there must certainly improve the 
stability of the locomotive when upon curves. In follow- 
ing the windings along the banks of the Arno from 
Florence, in the direction of Arezzo, the curves are very 
frequent, and descend to 350 m. in radius, and yet, once 
the engine is going at 50 to 55 miles perhour, no reduction 
in speed is made when passing these bends which often lie 
between a steep embankment on one side and the walls of 
houses on the other—just where any spreading of the 
rails under the engine wheels would be a very disagree- 
able matter as can only be fully appreciated when 
observed from the front end of an engine while travelling 
at that speed. 

In the front of the cab there is a platform, shielded by 
a sort of dash-board, serving to carry the lamps. i 


platform is precisely similar to those at the ends of 
vestibuled corridor cars, the door of the engine cab being 














the Rome-Florence section, and occasionally also on the 
Bologna-Milan stretch—e.g., to give an admission to the 
cgliniaes of 15 per cent. while running on the level, and 
from 20 to 25 cent. on heavy gradients, the regulator 
being about half to three-quarters open; but a dif- 
ferent plan is employed upon the level line from Milan to 
Venice, the drivers there being recommended never to 
cut off to below 40 per cent. admission, and for less 
requirements to work with the regulator, which latter 
usually varies from one-third to two-thirds of full open- 
ing on the level stretches. By this latter means the 
consumption of water is appreciably reduced. Opinion 
as to which of the two is the best method of working 
however, differs greatly in Italy as elsewhere, for with the 





After passing Arezzo in the direction of Orte there arg 
no heavy adverse gradients. Towards the end of the 
run, between Orvieto and Chiusi, one of the injectors 
failed, and thus with a fire that had been allowed 
to burn out, the speed, even on the falling grade, 
was not remarkable. The coal consumed for the 
actual distance of 230 kiloms. was 8 tons, or nearly 
18 kilos. per actual train-kilometre. These engines have 
no spark meshing, but it was easy to observe in the 
darkness during the latter part of this run that the few 
sparks emitted were so small as to be extinguished within 
a few feet of the chimney top. 

At the time of the journey the running department 
made it obligatory to pilot all express trains going 


very large four-cylinder compounds of the Austrian State | towards Orte when, at Florence, they exceeded 300 tons 
Railways it is customary to open the regulator three. | weight, although the locomotive department always con. 
quarters, and to cut off to rarely ever less than 55 per _ sidered thatthe engines might take 320 tons without double 
cent. while hauling a train load of not much over | heading. But, with the loads to be hauled by one sing!c 
240 tons, thus differing very little from French methods | compound locomotive on other sections having been pro. 


for compound engine running. 
The foregoing description of the new series of engines 
and their manner of working in daily service can now 


This | be supplemented with the following notes upon the 


latest results obtained from them, and which are all but 
completely detailed in the diagrams here given. 
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CROSS SECTIONS AND VALVE GEAR OF MERIDIONALI LOCOMOTIVE, 


in front. It may be of interest to record that the sen- 


sation of riding here with the gliding motion of the | 


engine is something superior to automobilism on dusty 
roads. The noise, the dust, the odour, and the warmth 
of all engine cabs is entirely absent. It is even possible 
to make written observations above the front buffers 
with considerable ease, and to converse without raising 
the voice, the only sounds audible being the regular 
tapping of the rail joints by the bogie wheels, and the 
whistle of the wind through the lamp chimney. In this 
position, in front of the cab, a cushion of air is formed, 
oe to force the rider forward towards the dash- 
ard. 

During forthcoming trials advantage will be taken of 
this new standing position on the locomotives to measure 
the atmospheric head resistance, with anemometers 
variously placed, and the results will on this account be 
undoubtedly of more value than heretofore, since the 
cab has in its form some approximation to the end of 
a railway carriage. The personal observations alone that 
can be made in front of the cab suffice to upset many pre- 
sarees notions as to the effect of head winds and side 
winds. 


At present there exist even on the Meridionali lines two | 
methods of working the steam expansively—this being on | 




















high Pressure 
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The diagram on page 365 shows the running of a train 
from Florence to Orte, 148 miles, last Apri], with a load of 
297 tons net, or with locomotive included, 4034 tons gross. 
The interesting part of the journey lies between Florence 
and Ponticino, a distance of 44 miles, all upon u 
gradients; but the greatest test for the engine wi 
sucha dead load occurs between Montevarchi and Laterina, 
a continuous grade of 1 in 100 to 1 in 88. The train 
started from Florence forty-six minutes late, steam being 
admitted to the cylinders for a few seconds at 70 per 
cent. of the stroke, and then with an earlier cut off of 
30 per cent., while the en given was first one-third, 
then one-half of the full opening, the boiler pressure 
being 15 kilos. per square centimetre. Later on the 
cut-off allowed was made 28 per cent., and, still later on, 
arrived at the bank mentioned, 30 per cent., with the 
regulator half-open, and subsequently admission was 
increased to 88 per cent., while the boiler pressure fell 
first to 14 kilos., and then recovered to 14} kilos., 
and, finally, at the top of the hill the pressure attained 
full boiler load, 15 kilos. The average speed on the up 
grade was, as will be observed from the record, about 
27 miles per hour when under full way ; firing while on the 
level and on the up grades took place atintervals of fiveand 
four minutes, with eight to ten rounds from the shovel. 





| gressively increased, there was reason to believe this 


could be done in regular service with express trains on 
the more difficult line between Firenze and Orte, and so 


| abouta month after the run shown by the diagram an 


attempt was made by Signor Greppi, of the head traction 
department at Bologna, to convince the drivers that a 


CLASS 500 


pilot engine could be dispensed with altogether for such 
work, and the load was theréupon increased in successive 
trains to 314 tons, 332 tons, and 833 tons. That the 
engines were successful is shown by the fact that the 
average speed made while the engines were under 
full way up the incline between Montevarchi and 
Laterina was nearly 80 miles per hour instead of only 
about 27 miles per hour as previously. The Italian 
season is now ended and the service is light, but at its 
recommencement trains will often have to be doubled 
unless the comparatively small compounds of the 
Meridionali can be made to haul loads of American 
proportions, and this can only be obtained by continued 
progressive trials. Eventually the single-headed trains 
on this latter section, and in the direction of Orte, will 
in all probability arrive at a coach load of 350 tons, 
but in the opposite direction it is doubtful if 860 or 
870 tons will be exceeded, on account of the bank be- 
tween Orvieto and Chiusi, while on the Milano to 
Venezia stretch it is also probable that the coach load 
will attain 450 tons—equal to an Amerian gross load 
of 612 tons—long before these engines will have been 
replaced by a more powerful series of the same type, 
such as in a few years will be a necessity to satisfy 
traffic requirements. 
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To conclude. the mention of all engine work in this 
articular section it should be added that, as there are 
only three compound locomotives employed upon it, the 
single-expansion engines of the series “180 bis” are 
still often used for the fast trains, and even expresses. 
They take loads of 220 tons—single traction—between 
Florence and Rome, and go up the bank Montevarchi to 
Laterina at speeds of from 40 to 50 kiloms. per hour. 
They are good steamers, and keep the pressure without 
difficulty. Their working pressure is 14 kilos.; but we 
note that the needle—and that often—reaches 15 kilos. 
before the valves blow off. The general cut-off is 12 to 
13 per cent., and on the gradients it is usually 18 per 
cent., the regulator varying from one-third to two-thirds, 
full opening. They have no brick arches, and firing is 
done in a very leisurely manner, about every ten minutes 
or more, and then with a good helping of about fourteen 
rounds from the shovel. Later on the speed mounts to 
50 miles per hour on slightly falling gradients, and then 
in passing curves the running is not of the smoothest. 

The cleanliness of the engines is remarkable for Italy, 
and equal to the best kept on the Continent, outside 
of France. As with the Austrian State locomotives, the 
main driving-rods always fit on the pin to the inside of 
the coupling-rod. For the last five years all are fitted 
with air valves on the cylinders, and all new locomotives 
have large fire-boxes and a conical ring at the rear 
end of the barrel. The footplate is notable for its 
absence of boiler mountings, and altogether the engines 
are as simple to handle as English engines and, as a 
consequence, are greatly liked by the men. 








THE INSPECTION OF MATERIALS. 
By A MANUFACTURER, 
No. VII. 


Tue specification outline that has just been discussed, 
it will be evident, is intended to apply to the structural 
trade, although the general remarks apply equally well 
to the other branches of the engineering profession. In 
‘engine and locomotive work, for instance, much special 
material is required—special steel—bronzes and _ soft 
metals, &c., needed for the active or engine parts of the 
fabric, and these would, in an engine specification, require 
paragraphs to themselves. There is just as much— 
perhaps more—diversity of opinion as to what is 
desirable in these things, as for structural steel, but it 
-would be out of place to turn these papers into a 
scientific discussion on these general matters. Suffice 
it to say that the lines laid down will serve to indicate 
generally what should be the line of requirements, and 
will guide in the framing of general conditions governing 
work, 

It will be also noticed that little has been said about 
cast iron. There are many reasons for this, chief, 
perhaps, being the steady indication that this metal has 
come to its last days structurally. This is evidenced by 
the nature of the inquiries now being made—steel is 
everywhere supplanting it. A decade ago it was almost 
exclusively used where columns or stanchions were 
needed, and was utilised for connections, struts, brackets, 
girders, and a multitude of small things. To-day, the 
general tendency is to make everything that can be of 
steel, cast iron being employed only when ornament is 
necessary. This seems a great mistake, for in many 
instances it can be most advantageously employed, and 
will often prove much cheaper than steel. Cast 
iron today makes our pipes and tubbing plates, 
helps in the construction of our tools, and that is about 
all. Itis not meant that the consumption of the metal 
is decreasing so much as that its venue is changing, and 
that, one cannot help but wish were not so. If some 
prophets are to be believed, its use as cast iron will soon 
be a thing of the past, for wrought steel pipes, tubbing 
plates, &c., are now in the market, and it is only to be 
expected that they will become largely used, since they 
do undoubtedly possess certain advantages. Without 
making a lament over the descent in the scale of a useful 
structural ally, it must be admitted that the future seems 
to point more and more to its use solely as ornament, 
and that its sphere of direct participation in strains and 
stresses has finally departed. Reasons for this are 
numerous and not wholly unconvincing, and may be 
briefly summarised as being due to its uncertainty and 
liability to fracture under suddenly applied loads, its 
frequent want of homogeneity, its great variations in 
strengths, the necessity of a high safety factor, the low 
tensile strength it possesses, and last, but not least, the 
very small knowledge of how to make the best use of it, 
and to be certain that the best work is obtained, that the 
average designer possesses. Cast iron is looked at 
askance more, perhaps, from the latter reason than from 
all the others put together. It is rolled steel joist 
sections that have given engineers the opportunity of 
discarding this metal—it is so much easier to stick up a 
joist than to employ a cast column, besides being, in the 
majority of cases, much safer and fully as cheap. Given, 
pig a better appreciation and knowledge of it, with- 
out doubt it would be used to a much greater extent. 

Of course it may happen that from a variety of 
reasons, and also, perhaps, because the engineer is un- 
prejudiced, that cast iron is to be used, say, as columns, 
spandrils, brackets, or even girders, ornamental or 
otherwise, and perhaps, therefore, a few notes on the 
metal will not be out of place. 

A great deal of importance is often attached to the 
mixture to be employed—that is, to the different grades 
or brands of pig iron that shall be melted together for 
the casting, ‘and most engineers have something to say 
on this ) corm in their specifications. Certainly there is 
a great deal of difference in different pigs, but at the same 
time. there are a vast number of brands on the market 
whose characteristics are identical. If, then, a certain 
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mixture be specified, and the inspector insists on its use, 
competition for the order will almost necessarily be 
confined to a certain area—that area where these brands 
are local, The North of England uses entirely different 
pigs to the Midlands, and the South, again, is different. 
It must be remembered that there are hundreds of 
different makes in the British Isles alone, and it is safe to 
say that there is no one man familiar with them all. A 
Lancashire moulder would be quite lost with his metals 
were he working in Leicestershire, and a Northampton 
man with Northumberland. Moulders themselves only 
know well those pigs they have always worked with, and 
look askance at any brands fresh to them. In fact, it is 
with pig mixtures as it is with a steel process—the 
ingredients are not for the designer to meddle with. He 
is on much safer ground when he says that the resultant 
mixture shall stand such and such tests. There are 
remarkably few. engineers responsible for design who 
know the special character of a few even of the pigs on 
the market. Certain names have got familiar to him— 
perhaps because they are local, or are regularly quoted 
in some paper he consults—but beyond this he knows 
practically nothing. It is only the man who has to use 
them and turn work out by them that can hope to under- 
stand them, and it is only by the most careful study that 
a man can select the right metals for any particular job 
he has to undertake. It is essentially the work of the 
skilful moulder and the metallurgical manager to com- 
bine the pigs to give a desired result; whilst it is the 
function of the chemist to see that the different brands 
are kept at the same dead level, so that they may be always 
relied upon to exhiLit their special qualities. Most of our 
foundries use three or four certain brands for the bulk 
of their work, with two or three special ones kept for 
special cases. These brands naturally are chosen as 
being the most suitable at the lowest obtainable price, 
and as price is almost entirely governed by the distance 
separating the ore furnaces and the pig consumer, it 
follows that local pigs bear the brunt of the work, and 
the foreman in charge and cupola tenter get very expert 
with just these brands. Mixtures and quantities that 
obtain in one district would be looked at very suspiciously 
in another by practical men, merely because they are 
accustomed to just their own routine. How much more 
careful, then, should be the engineer who barely grasps 
even the fringe of the subject when practical men are 
thus doubters. To introduce a strange pig into a 
foundry is only to court disaster—at all events, for a 
time. There is not only prejudice to encounter, but 
there is a real uncertainty as to how it will work there, 
no matter what its reputation in other quarters. If, 
therefore, brands are specified with which the foundry is 
not familiar, it is much better for that foundry to decline 
the work than to begin a fresh set of experiments with 
unknown quantities; and thus the area of competition 
is restricted most prejudicially to the purchaser. 

There is also another side tothe question. No designer 
ever strains his cast iron—no matter what its function— 
to a dangerous limit. The margin of safety is always 
very high, so high that to quibble about the brands of 
iron to be used is childish in the extreme. Of course, 
this practice of allowing such wide limits has arisen 
through experience, and it is known that it is inadvisable 
to carry small margins with the metal; it is therefore 
freely granted that it is necessary that the designer should 
know within certain limits the actual strengths of what 
he is putting into his structure, but it is contended that 
this is amply safeguarded for him by means of his tests. 
So long as his bars break within his specified limits, the 
exact mixture of those bars is of absolutely no moment to 
him when his metal is only stressed to, say, one-eighth 
of its breaking load. Such a proposition is self-evident, 
and itis only the spirit of pedantry that dictates mixtures 
under these conditions. Practical work and theoretical 
reasonings are very often widely separated, and cool 
judgment is needed to know when and how to employ 
each, and to what extent. 

As a guide it may be said that a good average test in 
this country for structural cast iron is made by taking a 
bar cast from the same metal as the castings have been 
run with, 3ft. 6in. long, 2in. deep, and lin. wide, placing 
this on bearings 3ft. apart, and loading it with a central 
deadweight load of 28cwt. Ifthe bar will support this 
load, and break with a slight additional weight, showing 
a deflection of from Zin. to jin. at the centre, there is not 
much fault to be found with the iron used, and the 
designer may rest comfortably assured that his margin of 
eight has thoroughly safeguarded every other considera- 
tion. No man practically acquainted with moulding will 
ask more—except for ultra special work—and will be 
quite satisfied that the moulder’s choice of mixture 
dictated, as it has been, by considerations of fluidity, 
homogeneity, price, strength, and the pigs at his com- 
mand, will not fail him in the completed structure. 
Tension tests are seldom taken with this metal. They 
serve no good purpose, as no designer will ever ask it 
to take direct tensional stresses, or, doing so, wil] take 
care to cover amply himself—it is useless when employed 
in that capacity. The transverse test above named will 
give all guarantees necessary. It should be said that 
authorities vary greatly in their test loads, though the 
majority require a 2in. by lin. baron 3ft. bearings. For 
instance, the Midland Railway Company only asks that a 
load of 25 cwt. shall be successfully borne, whilst some 
of the Government specifications demand 30 cwt., and 
cases occur where 34 and even 36 cwt. have been asked. 
But 28 cwt. is a good average load, and will give a good 
metal, being neither too little nor too much to ask. 

Cast iron is, perhaps, the most difficult of structural 
materials to inspect, and the inspector who is not sure of 
himself always has a bad time when he has to tackle it. 
The problem of making a first-rate cast iron column is 
much greater than that of making a steel stanchion; 
there are many more elements entering into its composi- 
tion, and vastly more chances that after all the work has 
been expended the result may not be satisfactory. When 
this is so in the shops it inevitably follows that the pro- 





duct is much more open to suspicion, and so the i 
has to in some measure reflect the anxiety of the moulder. 
Moulding is undoubtedly the most. interesting of our 
structural manufactures,and the practical works manager, 
whilst finding his greatest worry in the foundry, wili also 
find there much work after his own heart. It needs 
many years of experience, much thought and calculation, 
to get even a moderate grasp of the subject, and a really 
first-class moulder can always obtain his own price. 
Very few inspectors indeed have ever tried to grasp the 
principles of the art, and consequently they are often 
utterly at sea with their castings. 

It is commonly remarked in the works that the 
inspector does not know what.to look for or how to prove 
what he is getting in a casting., Generally his specifica- 
tion reads that the work shall. be clean, of a good 
skin, free from all defects, homogeneous, with sharp 
arrises, and holding well up to the figured dimensions— 
and that is about all there is saidin addition to the testing 
clause. Certainly very much more cannot well be said, 
since cast iron has no rivets to fuss about, no joints, rivet 
holes, forgings, or welds. But whilst the specification is 
perforce brief, the casting will give much more trouble 
than the steel girder to the average man. This is solely 
through lack of knowledge, and consequently of con- 
fidence. One has to be careful when passing castings 
certainly, but not necessarily more so than with steel 
work. If a few essentials are properly attended to, the 
inspector should not have much difficulty in making up 
his mind ; though no matter what rules are laid down, or 
hints given for guidance, the man who has no practical 
experience of these things will always be at a great 
disadvantage. 

Before the castings can be examined, it must be proved 
that the test bars for them are up to the required 
standard. Now a great many inspectors require these 
bars to be cast with the article and attached to it. It is 
not uncommon for an inspector to order two bars to be 
cast in the same box as the column casting say; 
undoubtedly this method proves that the bars are of the 
same mixture as the casting, for the inspector has them 
removed from it in his presence; but it has one great 
drawback—it does not conclusively show that the strength 
as denoted by the breakage of the bar is the strength 
possessed by the casting. In this way: the bar is of a 
comparatively small size compared with the column, and 
it will suffer from “drawing” unless its gates are very 
thin ; if the gates are thin, then it is more than likely 
that the bar mould will not properly fill, because the 
metal will not be fluid enough after it has travelled 
through the column mould to fill it. Then, again, it 
generally happens that dirt and loosened plumbago are 
rushed by the metal into the bar mould, pat thus the bar 
will not be homogeneous; whilst the gates for the bar 
are always unsightly on the casting. Moulders greatly 
object to these bars being attached—they are a 
great trouble, and they necessitate the metal being run 
much hotter than if they were missing. It is against 
every moulder’s principles to run any casting even a trifle 
hotter than is absolutely necessary--in fact, one half of the 
wasters made can be attributed tothiscause. Thereason 
for this trait is on the surface—the colder a casting can 
be run the better will be its skin, and it is most difficult 
to get the moulder to run even special castings as hot as 
the iron will hold. Anything, therefore, that necessitates 
the mould being run one moment before it must be earns 
his great displeasure, and he generally takes care that 
the test bar is not fit for much. But supposing that the 
bar has been apparently run all right and is taken to the 
testing machine, it will most probably break with only 
half or two-thirds load, and the fracture will not show 
the same even soft grain that a piece broken out of the 
casting would do—it will not be homogeneous and will be 
perished. Altogether this plan cannot be written down 
a success—the tests will prove nothing. The best and 
only really satisfactory way is for an independent test 
bar mould to be made, and for the inspector to stamp 
it with his private mark, and the date of the cast, and 
then to actually see it run with the same metal that has 
been used for the castings. There is no other way of 
really satisfactory identification, whilst it is not ex- 
pensive or even troublesome, and few makers will object 
to it. 

The bars broken satisfactorily, the castings call for 
examination. They should previously have been fettled 
and cleaned of all cores, but must not on any account 
have been painted or oiled—the latter serving to cover 
up only too many defects. The skin should be observed, 
and should in all cases be good. Not necessarily hard 
and shiny—great shininess points to chilling—but for 
castings with a good thickness of metal it should be 
decided and quite smooth; castings that are thin will 
not have quite such a smooth skin, or, rather, their 
surface will be of a purply bue, caused by the metal 
having to be hotter; the heat at which a casting has been 
run is always indicated by its skin. Scabs should be 
particularly noticed, and if there is oT sign of one 
having been dressed off the casting should be particularly 
examined for honeycomb. It should be remembered 
that a scab is caused by a fall of sand in the mould, the 
scab simply being the extra iron taken to fill up its place. 
The scab, therefore, is always sound and can 3 dressed 
off, but it is evident that the sand fallen must be some- 
where, and accordingly, whether the scab is larger or not, 
so is the matter more or less serious. It is a good plan, 
therefore, to give instructions that scabs shall not be 
dressed previous to inspection— judgment can so 
much more easily be formed. Cold shuts must 
also be looked for. They are caused by the metal 
being run too cold and not uniting properly in the 
mould, and are evidenced in the casting by wavy markings, 
which on examination prove to be the edges of the top 
layer of metal; a tap with the hammer will bring off 
flakes of it. Any small holes in the surface should be 
probed and tapped—they may evidence the presence of 
sand, either from a scab or from the core if the mae 
has one. The corners of all flanges should be examined, 
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and all parts furthest away from the gates or runners to 
see that they are properly run. They are often found 
cold lapped or short run, due to the metal being too cold 
to.run any further. The runners themselves should be 
examined to see that they are clean and free from scabs 
or sand, as frequently sand is washed into the mould 
from them. All surfaces should be flat and true; any 
bumps and waviness of surface, indicate that the mould 
was not properly rammed, and the sand had soft places 
in it of which the iron had taken advantage. All flanges 
should be tried with winding strips to see that they are 
not in winding, and all shafts should be straight and true. 
All cores should be good and clean, and the evidences of 
prints on the pattern should not be prominent on the 
casting. If columns are being examined they must be 
tried for thickness by having }in. holes drilled, one either 
end of shaft and one in the centre, whence by means of 
wires and calipers the exact thickness of metal can always 
be arrived at. A good inspector will always personally use 
wires, calipers, and hammer, and not leave it to men who 
nay be interested in hoodwinking him. All doubtful 
places will be carefully tapped over, and a thorough 
Sexamination made of the whole casting. It is not advis- 
able to be too narrow and to demand too much. Super 
excellence of castings can only be had by paying a long 
price, and the same finish and care must not be expected 
on a huge column weighing perhaps 7 to 10 tons as will 
be found on a smail ornamental bracket. There is all the 
difference in the world between paying £8 and £18 for 
one’s work, and finish should be exacted accordingly. 
“ Stopping’. of any nature, however, should not be 
tolerated, unless it is put in with the inspector's 
knowledge. Few castings are made that can do 
without some little of this, but so long as the 
defect is very smal], and not in a vital place, there 
is no good reason why he should not allow it to 
be used. Common sense—next to practical know- 
ledge—more than anything else is needed in the inspec- 
tion of cast iron, and whereas one inspector will condemn 
wholesale, another will accept, with few rejections, the 
very same work; absolutely and unflinchingly condemn 
all that is unsound or unsightly, but meet the founder on 
minor points that really matter to nobody, and the latter 
will the readier meet the inspector on others. Unless a 
man has been brought up to the business, he had far better 
show leniency than strictness, for it is possible for the 
founder to “ fake” any casting he wishes to, so that the 
ordinary person will deem it sound and good. Even 
the practical man had better not make a parade of his 
knowledge, and so offend the foreman moulder. If that 
happens he will certainly pass work that he ought not 
to, or he will be cheated some way. A plain, straight- 
forward way of business and dealing with men will 
always result in greater satisfaction all round than an 
evidenced disposition to trip, find fault unnecessarily, or 
off-handedly condemn. 








LITERATURE. 


Water Supply: A Student’s Hand-book on the Conditions 
Governing the Selection of Sources and the Distribution of 
Water. By R. E.Mippiteton. London: Charles Griffin 
and Co., Limited. 1903. 

Iy his preface the author refers to the many treatises 

on waterworks engineering, and says that it might appear 

that there is little opening for another work on the same 
subject. In his own opinion, however, there is still need 
for a small book, more particularly suitable, perhaps, for 
engineering students, which would set forth in a compact 
manner the general principles upon which the subject is 
based, and serve as an introduction to the larger, more 
technical, and more highly-priced treatises. Mr. Middle- 
ton ic well suited to carry out the task which he has set 
himself, and certainly he has compressed into a wonder- 
fully small space a considerable amount of very useful 
information. He has produced a book which even those 
with no initial knowledge could read with pleasure, and 

which is eminently suitable for students of this im- 

portant subject. Every side of the question is dealt 

with, and we may, we think, with interest to our readers, 
briefly indicate the general line taken. 

The first chapter is in the form of an introduction, and 
consists mainly of useful hints on such matters as selec- 
tion of source, investigation of head, compensation water, 
quality of water, service reservoirs, distribution, &c. The 
succeeding chapters are devoted to particular subjects. 
That on requirements as to quality is highly practical. 
Explanations are given as to.the methods to be employed 
for estimating the amount of various impurities which 
may be present in the water. The permissible amounts 
of such impurities are given, and the properties of water 
obtained from various sources are discussed, as also are 
the methods of purification in vogue. Quantity required 
and waste are next dealt with, from which «a natural ste 
is to quantity available and catchment area. Rainfall, 
of course, comes under review, and it may be mentioned 
that the directions issued by the late Mr. J. G. Symons 
to his observers are reprinted at length. Seeing that these 
are perhaps not within the reach of everyone desiring to 
compile rainfall statistics, this reprint will, without 
doubt, prove acceptable. To them some excellent 
practical suggestions are added by the author. Thus, 
he says that if the full advantage of any drainage 
area is to be secured, in order to cope with any 
period of drought which may be expected, the storage 


must be in accordance with the formula § = 500 


VR 
where S is the number of day’s storage of the average 
consumption, and R the available rainfall in inches on 
the average of the three consecutive driest years on record. 
To estimate the available rainfall which may be counted 
on, the average is taken, and from it is subtracted one- 
fifth for the driest three years. From this amount has tobe 
subtracted an amount to represent evaporation. It is 





explained that in the South of England this may be 
taken as from 18in. to 16in., while in the North it may 
be from 12in. to léin. The author evidently takes 14in. 
as a safe all-round figure to calculate on. A case in 
point is worked out. It is required to find the number 
of days’ storage which it will be necessary to provide 
for a locality having an average rainfall of 25in. Using 


the above formula and substituting we find that S = ee 


the 6 being 25in. less 5 = 20, less 14 = 6. The cube 
root of 6 is, say, 1°82, so that the number of days’ 


storage which must be provided is a nearly. 


1°82 
Then the methods of gauging the flow of water in streams 
is clearly explained with good illustrations. 

Having arrived at this point, Mr. Middleton next intro- 
duces his readers to the question of storage reservoirs. 
We have not space to follow him through all his investi- 
gations. Suffice it to say, therefore, that earthen and 
masonry dams, with their various attributes, both 
receive attention, and calculations as to stability, &c., are 
explained for different forms of dam. On this portion of 
the work, as indeed it deserves, a large amount of care 
has evidently been bestowed. Filters‘and service reser- 
voirs next receive attention, and after that comes an inter- 
esting chapter on the flow of water through pipes—the 
latter being the longest chapter in the book, a fact which 
points to the importance attached by the author to this 
particular aspect of the subject. Finally there are 
chapters on distribution systems, pumping machinery— 
which is quite short—and “ Requirements in Connection 
with Waterworks.” The last mentioned lays particular 
stress upon the untrustworthiness, in spite of all the good 
work which has been already done, of our rainfall statistics. 
Mr. Middleton is of opinion that the utmost publicity 
should be given to all the knowledge which exists on this 
subject, and that the work of observation should not be 
directly in the hands of private individuals. He is in 
favour of the division of the country into drainage areas, 
and the appointment of boards of conservators, whose 
duty should be not only to prevent pollution, &c., but to 
make systematic records of rainfall. He thus endorses 
the recommendation recently made by a Royal Commis- 
sion, and extends the duties of the proposed boards. 

Taking it as a whole, Mr. Middleton’s book is dis- 
tinctly readable, and appears to carry out well the object 
with which it was written. 


Compressed Air: A Treatise on the Theory and Practice of 
Pneumatic Power Transmission. By WitL1amM CHARLES 
PoprpLEWELL. Manchester: Scientific Publishing Com- 
pany. 

Tuts book may be roughly described as divided into three 

arts in the same sense as a sandwich. First there is a 
ittle theory, then there is a good deal of practice, and 
finally there is more theory. To some it will seem that 
the sandwich is properly constructed with the ham in 
the middle, others will think the ham is outside and 
wonder what the mere bread—practice in this case—is 
doing there at all. That will depend upon the particular 
reader’s bent of mind. Of the viewof the man who has 
to work with compressed air there can be little doubt. 
He will appreciate fully the lucid first chapter, in which 
Mr. Popplewell discourses of the general principles of 
pneumatic transmission of power, and he will rejoice 
—possibly in some cases his rejoicing may be tempered 
by the appearance of a page of long esses—at the eleventh 
chapter, where the author takes us very gently but firmly 
over the rocky places of pneumatic calculation. We are 
well aware that there are scores to whom the arithmetic 
of compressed air is a nightmare. To them we heartily 
commend Mr. Popplewell’s eleventh chapter, and to rid 
their minds of the last apprehension we will inform them 
that a knowledge of “ holes-in-fiddles ” calculations is not 
essential to the understanding of the greater part of the 
daily arithmetic of the compressed air man. 

The intermediate chapters deal with air compressors 
and the appliances in which compressed air is used. 
They are, speaking generally, very good, but this part is 
seriously marred by the introduction of very bad half- 
tone cuts, which afford but little instruction, and can 
only be used to gratify the makers who advertise in the 
nee pages of the volume. When one considers the 
limited size of a book, the necessities of omitting 
judiciously cannot be overrated. The fault is, moreover, 
emphasised by the fact that the very things of which 
large scale drawings would have been useful are drawn so 
small that they are with great difficulty readable. Take, 
for example, the section on power hammers. The text 
is very good, very lucid, very well arranged; but the 
sections of the valves are so small and so far from lucid, 
that it is hard to follow their action. We would suggest 
to the publishers that when they are bringing out a 
second edition of this work they discard all makers’ 
electros—at any rate, of drawings—and give good, bold 
diagrammatic sections of the valves that will make the 
action really and readily understood. On this happy 
occasion they will have also an opportunity of correcting 
one or two printer’s errors, andof replacing the section of 
an old Westinghouse brake pump by one showing the 
new and better arrangement of the valves. To these 
few critical remarks we have only to add an expression 
of our appreciation of the book; it is one that every 
engineer will do well to read and keep. 


Les Matériaux Artificiels. Par Marie-Aucuste Moret. 
Paris: Gauthier-Villars, Quai des Grand-Augustins, 55. 
Tous droits réservés. 1903. 


Tu1s volume constitutes another of the useful series 
ublished by the “Encyclopédie Scientifique des Aide- 
Memoire.” Like its predecessors, it brings well up to 
date the numerous and diversified subjects of which it 
treats. Among these a large number are common to 
engineering, architectural, and ordinary building works 
and operations ; but some of them are more especially 





a to the last than to the two former classes, 
All the materials are divided into five heads, each 
forming the contents of a separate chapter. In the 
first, semi-artificial materials are described, which are 
defined as those which, although supplied by natura] 
sources, are not used in the primitive condition in which 
they are procured. The changes which are introduced 
into these materials are, in general, not due to the action 
of chemical processes, but are the result of heat alone, 
Bituminous substances of all kinds, limes, cements, 
bricks, and tiles, are examples. Alloys are included in 
this category, although it is well known that many alloys 
are not simple mechanical, but real chemical combina. 
tions of two or more ingredients. Materials purely 
artificial are those which are directly produced by 
chemical action, such as glass, opaline, ceramic examples, 
enamels, and refractory objects. 

Chapter III. is devoted to artificial materials in com. 
bination with various metallic rods, bars, and other sec. 
tions usually of iron and steel. Examples of these are 
to be found in armoured concrete and plaster walls, 
ferro-glass, ferro-brick, and other new forms of construc. 
tion. The reader who is desirous of more information 
respecting the nature and uses of these modern con. 
structive combinations than could be obtained from the 
present chapter, should peruse another book by the same 
author ‘ Le Ciment Armé et ses Applications.” The next 
class of materials treated of is very numerous, and 
comprises all those which are mixed or Seeeeneted by 
the aid of other substances not of a metallic character, 
All descriptions of mortars, concretes, artificial stone, 
and other similar compositions, are included in this list, 
The remaining materials dealt with are those which are 
employed for the purpose of preserving or rendering more 
durable, other substances of a natural or artificial forma. 
tion. The base of the majority of these is a silicate or 
fluosilicate. One of the disadvantages of silicates is that 
soluble salts are formed in the interior of the stone, which, 
it is observed, is ultimately vitrified, and a superficial 
polish formed which prevents the water from escaping, 
and the stone eventually disintegrates under the action 
of frost. The soluble fluosilicates, whose oxides and 
carbonate are insoluble, are free from these defects, 
There is a good deal of interesting information in this 
little work. 


Handbuch des Ingenieurwissenschaften. Vierter Band. 
Die Baumaschinen. Zweite Abtheilung. Herausgegeben 
von F. Lincke, unter mitwirkung von L. Franzius. 
Zweite vermehrte Auflage. Large 8vo., pp. 489, with 367 
text figures and 18 lithographic plates. Leipzig: W. 
Engelmann. 1903. 

Tuis is a revised and enlarged edition of a section of the 
“Handbook of Engineering Knowledge,” coming under 
the heading of “ Building Machinery,” which seems to 
be somewhat of a misnomer, as it is really a group of 
treatises on special classes of mining machines, includ- 
ing deep boring appliances, shaft boring, rock boring and 
drilling machines, tunnelling machinery, and electric 
blasting arrangements. These are contributed by well- 
known specialists (the names given above being those of 
the editors of the series), including Professor Kohler, of 
Clausthal, who takes deep-boring; the late Dr. Schulz, 
of Aachen, whose former contributions on shaft-boring 
and rock-boring machinery making up the larger part of 
the volume, have been extensively revised and enlarged 
by other contributors. Some interesting details have 
also been supplied by Messrs. Sulzer Brothers on the 
boring appliances used in the Simplon Tunnel, and on 
those of the Albula Tunnel, by Mr. Hennings, of Chur. 
Coal-cutting machines and the methods of tunnelling 
adopted in the City and South London, Central London, 
Parisian, Metropolitan and similar works driven against 
@ pressure of water in the strata, form the subjects of 
the seventh chapter, which is supplied by Dr. Briiuler, of 
Aachen. The final chapter on biasting by electricity, by 
Professor Zickler, of Brunn, gives a convenient account 
in a condensed form of the most approved methods in 
use for firing shot holes electrically, reference being given 
to a larger work by the same author for historical and 
other otails. In order to facilitate the use of the 
volume for its principal purpose, namely, for reference, 
there have been added, by way of supplements to each 
chapter, references to the later contributions appearing 
in the principal technical periodicals, as wel] as lists 
of the newer German patents granted for improve- 
ments in the different subjects. Taken as a whole, the 
work may be considerd as an extremely convenient one, 
although the index leaves something to be desired, as it 
is rather short for such a variety of subjects. The 
illustrations, both in the text and the folding plates, are 
exceedingly good and clear, the details of the different 
rock drills being well given, even in the smaller-sized 
figures. 








JAMES NEILSON.—The death took ginene on the 6th inst., from 
heart trouble, at his home Orbiston House, Belleshill, of James 
Neilson, managing director of the Summerlee and Mossend Iron 
and Steel Company, Limited. Mr. Neilson, who was in his 
sixty-fifth year, was one of a family which has been closely identi- 
fied with the iron industry for more than acentury. His great 
grand-uncle was Beaumont Neilson, the inventor of the hot- last 
process which had such revolutionary influence in iron manufacture, 
while hie grandfather, John Neilson, of Oakbank Foundry, Glasgow, 
constructed about sixty-eight years ago the first iron steamer that 
sailed on the Clyde—the Fairy Queen. Besides being one of tho 
managing directors of the Summerlee and Mossend anes, be 
was a director of the Caledonian Railway Company and chairman 
of the Lanarkshire and Dumbartonshire Railway pan ged since its 
formation. In other more public affairs he was well known and 
zealous. He was chairman for several years of the School Board of 
the parish of Bothwell, and on the establishment of the Lanarkshire 
County Council he was unanimously chosen chairman of the 
District Committee. To the public in general, however, he was 
best known as Colonel James Neilson, through his connection with 
the Queen’s Own Yeomanry, with which he had been associated 
for nearly half a century. Colonel Neilson was exceedi ly 
popular with all classes of the community. fie is survived by his 
ife, three daughters, and five sons, the eldest of whom is manager 
of the works at Mossend, 
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THE BEARINGS OF NAVAL ENGINES. 
By A Nava ENGINEER, 


Tuis very important subject does not up to the present 
appear to have received the attention it deserves. In 
none of the numerous text-books, manuals, pocket-books, 
&c., on engineering which are published am I able to find 
out any specific information as to how to adjust a 
bearing properly, or what is the proper treatment to 
administer to one which has got damaged. Even the 
“Steam Manual” published by the Admiralty as a vade 
mecum for the naval engineer is silent as to what ought 
to be done. The last Naval Mancuvres very forcibly 
demonstrated the importance of the subject, when several 
of our newest and most powerful battleships and cruisers 
were temporarily hors de combat through hot bearings, 
and even Mr. Chamberlain was delayed in his journey to 
South Africa in the new cruiser Good Hope through the 
same cause. That the Admiralty do not specify for 
large enough bearing surfaces has a very great deal to do 
with it, but I cannct help thinking that if what surface is 
provided be kept in the highest state of efficiency the 
number of cases of failure on trials and during the 
ordinary work of a commission would be very much 
reduced. But to start with, there is no method of adjust- 
ing brasses in the Navy at all, every engineer fitting 
his brasses according to his own ideas. In the large steam- 
ship companies there is a uniform system made out by the 
superintendent engineer, with the result that hot bearings 
are almost unheard of. Ask a dozen engineers in the Navy 
how they adjust their brasses, and each one will tell you 
different. 

In the hope of, perhaps, giving a hint or two 
which may prove useful to your readers, and all of 
which are based on actual experience, I offer the 
following suggestions. First, with regard to the lubrica- 
tion, it is almost needless to say that the oil pipes must 
be kept clear and the worsteds kept clean. The latter 
should be occasionally washed in hot water and soda. 
The stokers who do the greasing in the Navy are not all 
thoroughly acquainted with the laws of syphoning, and 
more than one hot bearing has come under my notice 
due to the fact that the level of the oil in the box was 
below the lowest level of the worsted down the pipe. 
The quantity of oil allowed by the Admiralty is really 
sufiicient if it is properly used ; but, unfortunately, there 
is a large number of chief engineers of warships who 
have very confused ideas as to their stores, and 
erroneously imagine that they gain favour by saving up 
a surplus. Olive oil is undoubtedly the best lubricant 
for bearings, but, as the quantity supplied is hardly 
sufficient, a capital mixture can be made of 2 olive to 
1 Crane. 

Having attended to the lubrication, the next point de- 
manding attention is the bearing itself. Bearings are usually 
adjusted in three different ways in the Navy. The first is 
by “swinging,” by which is meant that, after the bearing 
has been adjusted to the proposed position, the rod is 
taken in the hand and swung through an arc to test its 
tightness. This, naturally, is only applicable to small, 
light machinery. The second method is by flogging up the 
nuts on the bolts till the brasses grip the journal and then 
slacking back a given amount, calculated by the number of 
threads per inch on the bolt, the diameter from corner 
to corner of the nut, and the amount that the chosen 
corner has been eased back from the “ hard-up mark.” 
Liners are then inserted. The third is by inserting 
between the brass and the journal a piece, or several 
pieces, of lead wire, tightening up to the former position 
and then removing the wire, and by its thickness 
gauging the amount of clearance between the journal and 
brasses. 

I will deal with each of these methods in turn. 
Swinging a rod is the best method for light machinery, 
which can be comfortably managed by one man, using 
only his right hand. A very-little experience will teach 
how wuch to tighten up, but it should never be forgotten 
to put the check nuts on before swinging, as a rod 
which swings quite easily, will often be found too stiff 
to move by hand when the check nuts are tightened 
down. Granted that the rod swings satisfactorily, this 
proves nothing as to the bearing surface between the 
brasses and journal. An examination of the brasses 
may prove that they are only bearing on one corner; so 
to find out what is really the state of affairs under work- 
ing conditions, a lead should be laid along the bottom 
brass, and two—if it be small—round the circumference. 
The flatness of the lead will show where the bearing 
surface lies, and this must be filed or scraped away till 
the lead comes out uniformly flattened. 

Now, with regard to the second method, viz., tightening 
up and slacking back, which is much in vogue amongst the 
older naval engineers, there are several possible sources 
of error. In the first place, a powerful man with 
a heavy hammer can spring a long bolt and perhaps 
tighten up from a quarter to half an inch more than 
a weaker man with alight hammer. Not infrequently 
the brasses themselves get sprung in at the “horns” 
and bulge out at the crown. Having tightened up to this 
movable “ hard-up mark,” the nut is slackened back, but 
no allowance is made for the wear of the threads and 
consequent slackness of the nut on the bolt. But my 
final objection is that, as in the case of swinging, no 
knowledge can be obtained by this method as to the 
amount of the bearing; it may be on a couple of small 
spots in the horns, which, when they have been scraped 
down, leave the brass a blank, unless the process of 
riddling with red lead and oil be resorted to, which is a 
very long and trying process, and not always accurate. 
The most accurate and, to my mind, only scientific 
method, is lead wire and a wire gauge. To adjust in this 
manner, all that is required is to insert the lead wire, one 
piece along the bottom and two or three round according 
to size of journal, tighten up hard on the liners, slack 
back, take out the wire, and put it into the slots in the 
wire gauge. It can be accurately measured to the 
thousandth of an inch by this method, and the record kept 





conveniently in a pocket-book, instead of filling the office 
with old leads, which get damaged ; and all bearings can 
be adjusted to the same amount of clearances. 

Now, with regard to the wire gauge, we will take the legal 
standard gauge, as this is now most generally adopted, 
although any engineer's pocket-book will give the equiva- 
lents in the other gauges. For the engines of a batitle- 
ship or large cruiser, 24 L.S.G. will be a good adjustment 
for all the main bearings, 24 L.S.G. for the crank pin 
brasses, and 26 L.S.G. for the crosshead if of white 
metal, or 24 L.S.G. if of brass. Nothing should warm 
up at that, and no worry need be caused by a sudden 
great increase of speed, although the engines may not be 
perfectly silent at very low speeds. But you cannot 
adjust bearings so that the engines shall run cool and 
quietly at every speed, and safety at high powers is 
perhaps better than a slight bump when running slow. 
For the engines of smaller cruisers making from 
120 to 180 revolutions per minute 27 L.S.G. for main and 
crank pin brasses, and 28 L.S G. for crossheads will be 
found satisfactory. But it is always better to err on the 
slack side, because it saves the use of sea water, which not 
only spoils any journal, but decays the white metal 
through setting up galvanic action. The engines of 
destroyers can be swung, but if leads are required a 
30 L.S.G. for main bearings and cranks and crossheads 
will run without trouble. 

With regard to the thrusts, if they be of the now almost 
universal horseshoe type, they can easily be set with feelers; 
and I would here recommend all who have the adjusting of 
engines to purchase a wire gauge and a set of feelers, the 
cost of which will not amount to more than five or six shil- 
lings. First, the engines have to be got aft to the required 
position. This is easily done by slacking off the collars, 
and turning the engines astern by the turning engine. 
Should there be no marks to indicate when the engines 
are central, a very easy way is to try by feelers the 
clearances between the forward and aft sides of the link 
blocks and the fork end of the slide rod, that is, provided 
the engines are fitted with Stephenson’s double bar link 
gear, which nearly all modern ships have. This is 
generally where the wearing forward of the shaft first 
exhibits itself, and I have always found if the valve gear is 
true the cranks and crossheads are not far out. Having 
got the engines central, the next thing is to tighten up the 
thrust collars, so that a very thin feeler can be inserted 
all round, which will prove that the collar and shoe are 
parallel, and that the bearing is taking all over. To go 
into the adjustments of all the other bearing surfaces 
would make this article too long, but it is hoped that 
enough has been said to show the importance of the 
subject. Carelessness and neglect are sure to appear, and 
generally at the most inconvenient time. Too much care 
to “’ exact measurement of all adjustments cannot be 
paid. 








THE STEEL TRADE SUPREMACY. 


Tue British iron industry is being rapidly outstripped 
by that of Germany. This is an event which impartial 
observers cannot fail to recognise at the present time, 
notwithstanding the unpalatable nature of the fact. It is 
demonstrated by the actual production of pig iron, which 
amounted to over 6,675,000 tons in the first eight months 
of the current year, whereas the estimated output in 
Great Britain, based upon the average number of 
furnaces in blast in 1902, only reaches a total of slightly 
over 6,072,000 tons for the nine months ended with 
September. The considerable advance in the case of 
Germany is in itself conclusive evidence that the crisis 
of two or three years ago has now passed away. It is 
not our purpose on the present occasion to inquire 
whether the recovery is of a temporary or permanent 
character, although the restoration of confidence among 
the owners of the iron and steel works tends to show that 
they themselves believe that the improvement will 
continue. But if an increase in production is insufficient 
proof that material progress is being made, there are 
other points which can be adduced in confirmation of the 
fact. These are, among others, the revival in the 
prosperity of the principal companies, the extensions of 
machinery and plant already in progress or contemplated, 
the gradual acquisition of works over the western 
frontier, the large advance in the exports of iron and 
steel, the preparations being made for move adequately 
meeting British and American competition in different 
parts of the world, and the organisation of the syndicates 
on a stronger basis than has hitherto been the case, with 
the inclusion of the export markets within their scope of 
activity. 

If the position of the companies is first taken into con- 
sideration, we find a tolerably healthy situation of affairs, 
judged from the annual reports which have been issued 
during the past few weeks in relation to the financial 
year 1902-1903. 
Steel Works Company of Aix-la-Chapelle, which a year 
ago was able to pay the handsome dividend of 20 per cent., 
has increased its distribution to the magnificent rate of 
30 per cent.; the Hoesch Iron and Steel Works Company 
and the Phoenix Mining and Ironworks Company, which 
yielded no return whatever to the shareholders twelve 
months ago, now propose to pay 8 per cent. each; the 
Rhenish Steel Works Company advances from 5 per cent. 
to 8 per cent., the United Konigs and Laurahutte from 
10 per cent. to 11 per cent., and the Haspe Iron and 
Steel Works Company from 2 per cent. to 7 per cent. 
Among the companies which failed to yield any return 
to the proprietors a year ago, may be mentioned the 
Hoerde Mining and Ironworks Company, which for 1902-3 
has declared a dividend at the rate of 4 per cent., the 
Huldschinsky lronworks 3 per cent., the Dortmund 
Union 2 per cent., and the Geisweide Ironworks 4 per 
cent., while the Harpen Mining Company has been suc- 
cessful in maintaining its distribution at-10 per cent. 
A decline in the prosperity of certain works has, however, 
taken place, the Wissen Mining and Ironworks having 


For instance, the Rothe Erde Iron and. 
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fallen from 12} per cent. in 1901-02 to 10 per cent. in the 
ast financial year, the Bergisch Mining and Ironworks 
rom-10 per cent. to 8 per cent., and the Witten Stee]. 
works 7 per cent. to 4 per cent., whilst in the case of 
some other undertakings it is impossible for any dis. 
tribution to be made. Notwithstanding this, the first 
batch of results shows that material progress has bee), 
made, and that prosperity is being restored to the principal 
firms engaged in the iron and steel industry. That a 
duration of the improvement is confidently expected is 
illustrated by the many extensions which are in hand or 
proposed, and which, it is reasonable to conclude, are 
not intended for the purpose of meeting the inland 
demand, but rather the export trade. Although too 
numerous to mention in detail, a few examples may be 
cited. The Friedrich Krupp Company, for instance, is 
erecting new blast furnaces at the Rheinhausen works, 
together with steel-making plant and rolling mills; new 
steel works are being completed on the Weicheel, near 
Dantzic, for the Northern Eleetricity and Steelworks Coin. 
pany ; bar rolling mills for the Hoesch works and the Gute. 
hoffnungshutte ; hoop-iron rolling mills for the Haspe 
Company ; blast furnaces for the Phwnix and Meiderich 
works, and light sheet rolling mills at the Friedenshutte, 
in Upper Silesia; while the completion of the new steel 
works at the Donnersmarckhutte, the erection of which 
was suspended during the crisis, is now reported to be on 
the point of being taken in hand. 

It will be seen that not only has a remarkable recovery 
taken place after a period of severe industrial depression, 
but also that every endeavour is being put forth to 
increase the production of the leading works in Germany, 
whilst the absorption by Teutonic firms of property owned 
by two Belgian companies in Luxemberg and Lorraine 
constitutes a further attempt to strengthen the output of 
the Fatherland. The question nat y arises as to what 
all this development means. - It certainly does not aim 
at meeting the inland requirements of the country, 
which are tolerably moderate, and it must necessarily 
claim external markets as the principal target. As 
English competition is not feared in Germany, and serious 
American rivalry, notwithstanding current reports of 
offers of United States iron and steel to Teutonic 
merchants in the Fatherland itself, is considered prac- 
tically out of the question, the only conclusion to be 
drawn from the increased activity is that the Germans 
intend to challenge both Great Britain and the United 
States for the supremacy of the iron and steel trade of 
the world. The export statistics for the present year 
show conclusively how Germany is progressing, while her 
imports of iron and steel remain stationary, and with 
the support rendered by the renewal of the coal 
syndicate, the reconstitution of the pig iron syndicate, 
and the anticipated formation of a grand steel syndicate 
at an early date, Germany ney shortly enter upon a 
gigantic commercial struggle with Great britain and the 
United States, the result of which it would be extremely 
difficult to predict at the present time. 








STEAM PRODUCTION IN LOCOMOTIVES. 
By R. Gorpon SHarr, 


Scarcity of steam in a locomotive engine is perhaps the 
worst failing which it can have. A driver will struggle on 
with one which has many little faults, but an engine which 
will not steam is almost beyond endurance, Only those who 
have had some experience on the footplate can realise how 
much anxiety and strain the driver and fireman undergo in 
struggling to keep time with a ‘‘ bad steamer.” 

Why sister engines, which are apparently duplicates of each 
other, should differ in steaming qualities has never been 
satisfactorily explained. In many cases, however, the cause 
is not far toseek; a few trips with bad coal, or the failure 
of the fireman to do his work properly, is sufficient to give an 
engine a bad character. 

In order to get the best results, and also to be able to deal 
with a bad case intelligently, a fireman ought to have come 
idea of the elementary principles of combustion as it takes 
place in a locomotive. 

Carbon and oxygen do not unite readily at low temperature. 
It is therefore necessary to give a start by raising the tem- 
perature of the coal—in ordinary language, by “‘ lighting the 
fire.” The lighting of the fire is really the raising of the tem- 
perature of the coal to the point at which the components are 
disengaged—first the tar, next the volatile fluids, then the 
common coal gas, an impure hydrocarbon. These all come 
off in their turn as the temperature rises, leaving the fixed 
carbon, or coke, with the usual earthy matter, or ash. The 
whole process can be observed in an ordinary open fire. Once 
the action is started, there is abundance of heat generated to 
continue it, so long as coal and air are provided in the right 
quantities and in the right place. ; 

Combustion in a locomotive takes place in the followiny 
way :—Coal is placed on the fire-bars. Air,containing oxygeu, 
is admitted below and above the coal. By lighting the fire the 
necessary temperature is provided. Oxygen unites with 
carbon and hydrogen given off by the coal, thus forming 
carbonic acid, and evolving great heat in the process. | The 
carbonic acid passes up through the heated coal, which is 
liberating more carbon. This newly-liberated carbon seizes 
on part of the oxygen contained in thecarbonic acid, with the 
result that, instead of carbonic acid, there is now carbon- 
monoxide and water (steam). Hydrocarbon, or impure coal 
gas, is also formed. Both the carbon-monoxide and the 
impure gas will pest out by the chimney unless oxygen be 
supplied above the fire and a high temperature maintained 
to promote chemical union. The necessary oxygen Is sup- 
plied through the fire-hole, and the brick arch, amongst 
its other functions, acts as a reservoir for heat, thus tending 
to equalise the temperature. : . ; 

If the supply of oxygen should be insufficient, combustion 
cannot be complete. It appears that the oxygen first supplies 
the wants of the carbon-monoxide, any that is left going to 
the hydrocarbon.. Shortage of oxygen is therefore generally 
indicated by the emission of smoke at the chimney. 

It is possible, however, to supply too much air. Any that 
is allowed to pass in excess of what is necessa must go 
through the tubes, and rob the boiler of part of its heat, The 
best practice is to arrange the damper and fire-doorso as to just 
give a trace of smoke at the chimney top. It is better to 
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rmit a small loss, which can be estimated, than to allow an 
unknown loss, which may be very great. ‘ F 

This brief and rough outline of the chemical process will 

ve to impress the importance of a well-regulated supply of 
me below and above the fire. It willalso help to explain why 
er anod depends on intelligent firing. _ ; 
ornare are many firemen who never consider the quality of 

al they have to deal with, and they are quite as indifferent 
sont the class and size of engine. They fill up the fire-box 
rither before or immediately after starting with the train, 
~~ then expect the steam gauge pointer to creep up to the 
blowing-off line. If the gauge shows no signs of rising, the fire- 
door is closed, and then there isa haphazard manipulation of 
the damper, which is followed by poking the fire. This is fatal 
to good steaming. Poking the fire causes the “ green” fuel to 
fall towards the grate, thus forming an effectualdamper. The 
use of the fire-irons can only be justified when the bars get 
clogged with clinker or dross. The best results are invariably 
obtained by firemen who use no other tool than the firing 
shovel {rom the beginning to the end of the trip. — 

Some men are of opinion that certain qualities of coal 
require to be pulled off the grate soon after starting. Those 
who hold this view are the men who work their fires much too 
thick, especially at the start. They start with the boiler as full 
as possible and the safety-valves blowing. Steam goes back, 
even though the injector is not working. The fireman puts 
more coal on, and still there is no rise of steam. Then comes 
the poking of the fire, because the injector must go on; water 
is going down. In many cases the fireman only requires to 


have courage to stop firing when he sees black smoke belch- , 


ing from the chimney, and the boiler sounds as if it were 
choking at the fire-hole, where there is a continuous “ pop,” 
“pop” of small explosions, while the fire has a dull-red, 
sooty appearance, whereas it ought to be almost white. 

The fire should be well burnt through before starting, and 
not too thick. As soon as the station is cleared, and all 
signals ‘‘ off,” firing should begin: Five or six shovelfuls, 
spread evenly over the fire, then after a short interval four 
or five more, taking care that the first lot has got well 
lighted before any more be added. In this way the fire may 


be gradually brought up to the most efficient thickness, and 
it will be in good condition for producing steam before it is 
“Fire often, but fire 


necessary to turn on the injector. 


{ 


to prevent blowing off, or to reduce pressure before stopping. | 
The damper and fire-door must be worked in conjunction, so 
as to regulate the supply of air below and above the fire, by 
means of which any desired rate of combustion can be 
obtained. With some qualities of coal it is risky to com- 
pletely close the damper for any length of-time if the fire is 

eavy, because of the tendency of slag to get into condition 
for fixing on the bars immediately the damper is opened 
again. 

An engine will “ steam” well with one injector supplying 
all the water, but will not always do so when two injectors 
have to be occasionally used to provide the same amount of 
water. Water discharged at two points intermittently instead 
of one constantly in the boiler must in some way interfere 
with the circulation. For this, as well as for other obvious 
reasons, locomotives ought to be fitted with injectors, the 
delivery of which can be regulated, and either of which, 
at its maximum, can supply water well in excess of 
the maximum evaporative power of the boiler. Engines 
are not always so well provided, however, and it is 
therefore sometimes necessary to supplement the supply of 
one injector. There is a right and a wrong time for turning 
on the second injector, and it is here that the good judgment 
of a fireman is tried. The fireman ought to know the road, 
and work up his fire in anticipation of using the second 
injector, otherwise the steam pressure will suddenly fall 
below the point of highest efficiency—just on the tip of 
blowing off. : 

There are cases in which no amount of care and skill on 
the part of the enginemen will make the engine “‘steam ”’ well, 
and the cause, or causes, are not infrequently so subtle that 
it is difficult to find them. Amongst these may be mentioned 
leaky valves and pistons, leaky smoke-box, leaky tubes, leaky 
steam or exhaust pipe joints in the smoke-box, sooty tubes, 
brick arch defective, dirty boiler, valves not properly set, blast 
pipe not central with the chimney, &c. &c., any, or all, of 
which are not difficult to put right if it is only known that 
they are wrong. Instead of trying to find out the cause, 
drivers are too often satisfied with simply recording ‘‘engine 
won't steam.” 

Notwithstanding the fact that other engines of the same 
class steam well under the same conditions, they fly to the 


panacea, “ put a ring in the exhaust nozzle.” As a matter 
Fig !. Longitudinal Section 
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same time, to drive a tunnel at another point on the line 
near the left approach. Under these circumstances, the 
transport of the materials was effected by a ‘‘ Blondin,”’ 
which need not be described, as it was of the pattern of those 
used here. For the sake of comparison, a few of the largest 
examples of existing stone arch bridges are given in the 
annexed table .—. 


Name. Country. Span. Rise. 
Luxembourg Grand Duchy .. .. 275 .. .. 54 
Morbegno . (ie (CE ke! 08s pe Ee sow 
Cabin John os. A on on 40 EE ces ae 
Jaremeze oe Minty .. .. - 2 o- 59 
Grosvenor .. England .. .. .. 200 2 


It will be seen from Fig. 1 that the weight of the loading 
over the haunches is transferred to the arch by the piers of 
the relieving spandrel arches, which are semicircular in form, 
and struck from a radius of 7ft. 6in.* At the top the piers 
are 3ft. 6in. in thickness, have a batter of 1 in 30, and are 
faced with ashlar stonework, with a core or hearting of 
concrete. The two cross sections—Figs. 2 and 3—are 
taken, the first along the centre line C D and the second 
through A B, cutting the arch in a radial direction. At 
the crown the arch is 17ft. 3in. wide, but is splayed out- 
wards at the abutments to a width of 20ft. Gin. at a batter of 
lin 20. The granite used for building the arch has a crush- 
ing strength of seven tons to the square inch, but the actual 
load upon it per square inch does not exceed halfa ton.« The 
mortar for the arch was mixed in the proportion of 12 cwt. of 
Portland cement to 36 cubic feet of sand, and for the abut- 
ments and rest of the stonework the respective quantities 
were 4 cwt. of cement to 18 cubic feet of sand and the same 
volume of gravel. The width between parapets—Figs. 2 
and 3—is 16ft. 6in., and over all 20ft., and it will be seen from 
the cross sections that the embanked approach at the left abut- 
ment consists of an upper and lower slope, divided by a small 
bench or berm 3ft. broad. A slope of 14 to 1 is giyef to the 
upper part, and of 1 to 1 to the lower part of the embankment. 
At the crown and near the abutments at the points H H, but 
not at the absolute springings, as is the more general rule, 
the arch was originally articulated, but after the striking of 
the centres, which was attended with no settlement worth 
recording, the spaces provided for the hinges were filled up 
with masonry in cement. The whole work was erected by 
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little,” is asafe maxim. It should be borne in mind that it 
is possible to get along very well with a thin fire when a thick 
one will not do at all. 

The size of fire-box, nature of coal, weight, and speed of 
train, &c., have much todo with the way in which the coal 
should be placed in the fire-box. There are three well-known 
shapes of fire, viz., “‘ haystack,” “ hollow,’’ and ‘“‘ wedge.” In 
the first the fire represents a haystack in shape, the apex 
being about 18in. from the back plate. The second is a 
slightly hollow fire, the coal being fed to the sides of the box, 
and the whole tapering off to the front. The third is wedge- 
shaped, the coal being fed immediately under the fire-hole 
right across the back, while the fire naturally assumes the 
Shape of a wedge, or inclined plane. Each of these has its 
advocates ; but there are few who find the “‘ haystack” gives 
satisfaction, as engines have to be taxed now-a-days. There is 
not much to choose between the “‘ hollow ’’ and the ‘‘ wedge.” 
Generally, deep fire-boxes prefer the former, while the latter 
suits shallow fire- boxes best. 

In no case will a thick fire do under the arch. Too much 
coal there, especially if ‘‘ green,” will quickly interfere with 
free steaming. The hydrocarbon—smoke—which is pro- 
duced by putting coal into the chamber formed by the 
arch, seems to crawl along and over the arch into the lower 
tubes without being consumed. Besides the waste of fuel, 
this sooty gas blocks'up, or coats, the tubes, rendering them 
inefficient as condudtors of heat. 

If there should bé’a sudden and gtemporary falling off in 
steam, it is probably due to a hole or thin part in the fire. 
In order-to guard against this, a-shovelful should be placed 
occasionally in each corner of the fire-box; besides which 
~ - should be frequently examined with the help of the 
Spovel, 

Some coals contain, or have mixed up with them, a good 
deal of sand and dross. This melts with the heat, and falls 
down on to the fire-bars, where it becomes cooled, and as it 
cools it runs between and spreads over the bars, forming the 
“clinker,” which is dreaded by the best and most ex- 
perienced enginemen. When coal is known to have this ten- 
dency, it is aavisable to place a few pieces of limestone, or 


broken fire-bricks, on the bars where the clinker usually 
forms. When the “clinker ” does take hold, there is nothing | 


for it but try to pull it off and break it up, taking care not to 
disturb the fire more than is absolutely necessary. . 
Itis bad practice to throw the fire-door wide open in order 


Fig 3.Cross Section A.B. 


STONE ARCH BRIDGE, MORBEGNO, LOMBARDY 

of fact, this often does more harm than good, because the 
exhaust nozzle may be contracted to such an extent as to 
make the exhaust jet too small for the size of the chimney. 
By contracting the area of opening in the nozzle the velocity 
of the jet is increased, which has the effect of increasing the 
draught on the fire, provided always that the diameter of the 
jet is correct for the diameter of chimney. 

A simple and effective method is to fix athin bar, or blade, 
across the mouth of the exhaust nozzle. This increases 
the velocity without altering the diameter of the jet. 
There is a popular belief that the bar in the nozzle splits 
the jet, and causes it to spread and fill the chimney. 
Careful measurements of the jet do no’ confirm this 
opinion. Under ordinary conditions, the exhaust jet spreads 
very gradually after leaving the nozzle. The side of the 
exhaust jet makes an angle of about 4 deg. with the vertical, 
and does not touch the chimney till it reaches the top, if it 
touches at all. Many engines would have much better 
a if the exhaust nozzle were simply lowered several 
inches. 








NEW ITALIAN STONE ARCH BRIDGE. 


Tue Adriatic Railway Company has just completed the erec- 
tion of a bridge, which in the record list of all modern 
examples of the stone arch type stands.second. It is situated 
near Morbegno, upon the Colico-Sondrio line in Lombardy, 
The intrados is a compound curve'struck from three centres, 
with a radius for the central: portion of -246ft., and of 
the haunches 166ft, It has a span of 230ft., reckoning that 
dimension frcm where the neat work of the arch.springs from 
the footings, shown by the radial lines E E in the longi- 
tudinal section—Fig. labove. In fact, the footings themselves 
form a continuation of the arch, constituting a mode of con- 
struction much favoured by German engineers. This system 
of building arches was used to some extent by English 
engineers in the early days of railways, Brunel among the 
number, but it failed to come into general adoption. At the 
crown the arch has a thickness of 5ft., and of 6ft. Tin. at the 
springings. The right half of the arch is founded upon the 
natural rock, and the left upon an abutment of solid concrete. 
The site of the bridge during the progress of the works was 
accessible upon only one side, and it was necessary, at the 


Fig 2.Cross Section. C.D. 
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the contractor, Carlo Bergani, and the firm of Ceretti 
Taufani, of Milan, put up the ‘‘ Blondin.”’ 








FoUR-CYLINDER BALANCED CompounD LocomoTIvVE.—One of thé 
latest experiments in four-cylinder balanced locomotives is being 
made on the Atchison, Topeka and Santa Fé Railway, U.S.A., which 
has in service a passenger compound engine of this type. It is an 
Atlantic engine, having four-coupled driving wheels, a four-wheeled 
leading bogie, and a pair of trailing wheels under the fire-box. 
The front driving axle is the main axle, although ordinary outside- 
cylinder Atlantic engines have the connecting-rods attached to 
the rear drivers. The high-pressure cylinders drive this cranked 
axle, which is 10in. diameter, and the low-pressure cylinders drive 
the wheels by means of outside crank pins. The cylindrical valve 
chamber on each side is above and between the two cylinders, 
being directly over the frame. The dimensions are as follows :— 


Cylinders, high-pressure .. .. .. -- -- +. J5im. x 26in. 

vt low-pressure .. erm 
Piston valves, diameter.. .. .. «.. «2 « «- Idin. 
Boiler, diameter oe 5ft. 6in. 
Boiler pressure .. 220 Ib. 
Fire-box— 

eee ee Ne 

Dagis at fret cn ce ge se ew 

Pag CA ae eer Ciera es 

Tubes— . 

Sot; MN de ee sek a0 ue owen See 

I oa oe ee) Wee eR) ba ae. ee ee 

Length .. ake ida ee oe oat 
Grate surace .. . 49} eq. ft. 
Heating surface— 

| ee eee oe 

Tubes alo eae RRR ES Gor 

Total 3 oy 

Driving wheels .. .. eC Oe ea 
Driving axle journal 10in x llin. and 9in. x 12in. 
Bogie wheels .. .. os ee we se cae (eee CORES 
Trailing whecls .. 3ft. Sin. 
Wheel base— 

Ts a, a5 ig cn wet We ee, we oe ER tee 

2 a ea eo AE Rte ac oaeer 

Evgine .. Ss eet St we” tea cae ae we) ee — 
Weight— 

Oa driving wheels 50 tons 

ee eer sae <= 

Oni trailing Wheels ..0°.. 2. cc 20 cs ce TS ie 

CN 50 Ns ee nk 0c “ha se ee A A 

Of engine and tender 6. des Saree eae 
Tender bogie wheels. . 2ft. yin. 
Water in tender tank 8400 gallons 





* © Annales des Travaux Publics de Belgique,” Aowt, 1903, 
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A 60-FOOT VERTICAL BORING MACHINE. 


Owrne to the constantly increasing dimensions of dynamo 
electric machines, the General Electric Company of America 
found it neccssary some time ago to install a machine of 
great capacity, and for this spzcial work a 60ft. vertical 
boring and turning mill was designed by Mr. John Riddell, 
the superintendent: of the works, which, owing to its immense 
ae peg aud weight.of material, it was found necessary to 

uild at the works:- At a recent meeting of the American 
Society of Mechanical Engineers, Mr. Riddell gave a descrip- 
tion of this great machine, and the greater part of this 
description is given below. Our illustrations are made from 
photographs and drawings kindly lent to us by Mr. Riddell. 

When the excavation was made for the fou~dations, a bed 


Fig. 1—DRIVING GEAR. 


of quicksand was struck at the depth of 8ft., which rendered 
it necessary to have a steel tank, 9ft.in diameter by 12ft. 94in. 
in height, sunk to keep back the sand and water. The 
advantage of having an ample number of passageways of 
liberal size under the machine was taken into consideration, 
with the result that the working parts of the under side of 
the mill are comparatively of as easy access as the parts 
above the floor. See the elevation, page 369. From the 
floor line to the bottom of the foundation is 22ft. 6in. 

The bed-plate is 20fc. in diameter, and for convenience is 
made in three pieces, one pattern only being necessary. 
Each segment weighs 26,900 ib., making a total for the bed- 
plate of 80,700]b. The bed-plate has two ways for the table 
to revolve upon. The outside way is 17ft. Gin. in diameter 
centre to centre, and is 10in. wide; the inside way is 5ft. 
diameter and is 6in. wide. The outside way has a bearing 
surface of 6600 square inches, and the iuside way a 
bearing surface of 1130 square inches, making a total bearing 
surface for the table of 7730 square inches. The maximum 
approximate total weight, including the table that the bed- 
Ppiate is expected te carry, -is 300 tons, thus making a 
pressure of 77-6 1b. per square inch. Ic is also bored out in 
the centre to a diameter of 4ft. to receive the main bearing 
for the table spindle. It has a projecting shelf or flange 
around the entire periphery, faced on the upper side to form 
@ support for the floor-plates shown on the plan—page 369— 
which are bolted securely to the same. The flange is also 
faced on the bottom to form a seat for the bar support. 

Ample means are provided for oiling the table ways, by 
flooding or by pressure; the flanges at sides of ways form 
an oil well, and are of sufficient height to allow a head of 
2in. of oil above the surface of the bearing at all times. It 
may be of interest to know that 32 gallons of oil are required 
for this purpose. 

Thereare two sets of oil channels, one consisting of a number 
of grooves gin. wide by din. deep, running diagonally across the 
ways, in opposite directions—open at the ends—sub-dividing 
them into anumber of triangular faces, free circulation being 
thus induced from side to side of bearing. 

The pressure system consists of a number of pipes from the 
pressure main terminating in radial oil grooves in the ways. 

The pressure and return piping being of brass, all branches 
are bent, no elbows being used. Two mains extend entirely 
around the bed-plate, as seen in the vertical section of the 
miil. The lower mains are the pressure, and the upper the 
return mains. Six lin. branches from the return main pass 
up through an oil well at the side of the ways, and terminate 
in open pipes 2in. high, to take care.of the surplus oil. All 
other bearings are piped toa central location, and are fitted 
with sight-feed oil cups, 

The table—Fig. 4—is 20ft.4in. in diameter, and is made 
in three sections; each section weighs 26,3001]b.—total 
weight of table, 78,900 Ib. 

The table has a range of speeds from one revolution in 
eight minutes to-one revolution in one minute. The greatest 
gear reduction obiained for driving the table is 1040 to one. 

The table is driven through a spur gear 20ft. pitch dia- 
meter, 3:1416in. circumferential pitch, 10}in. face, made in 
two pieces of gun iron, bolted to under side of table. This 
gear weighs 14,000 1b., and is driven by two pinions, 180 deg. 
apart, mounted on vertical shafts. The pinions are 15in. 
pitch diameter, and are made of forged steel. They are 
shown in both Fig.'4 and Fig. 5. 

The spindle for the table has a length of 6ft. 9in., and a 
greatest diameter of. 5ft. Gin. where it rests.in the inner way 
of the bed-plate, and has a taper of #in. per foot on the main 
bearing, being 46in. diameter at large end and 40in. long. 
The weight is 10,1001b. It is also bored out and splined at 
each end to receive bearings for the boring bar sleeve, and 
also adjustments for the same. ‘The bearing’ for the table 
spindle is 48in. outside diameter and 40in. long. It ‘has 
babbitted pockets on the.-inside-for the spindle bearing— 
Fig. 7—bored toa diameter of 46in. at large end, with 2in. 
taper per foot, and is adjusted by means of set screws in a 
ring, which is bolted to the under side of bed-plate, one-half 
of the screws being arranged to push bearing upward and 
other half to draw them down. This bearing weighs 3700 lb. 
Immediately outside of the revolving table there are 14 flovr- 








plates, making a stationary table of 44ft. diameter, each plate 
weighing 19,000 1b., making a total of 266,0001b. Outside of 
this table there extend radially 15 plates, 6ft. wide by 
10ft. 6in. long, making complete outside diameter of 65ft. 
Each of these plates weighs 13,0001b., making a total weight 
for. the 15 of 195,000 lb. 

The stationary table has two tracks upon its surface, the 
centre of the inside track: being 30ft. diameter and the centre 
of the outside track 40ft. diameter, both 12in. wide. The 
object of these tracks is to form an outer bearing for the sup- 
port on which the boring tool heads rest when boring out 
large fly-wheels or frames, or forming outer bearing for frames 
or fly-wheels when they are being revolved by the table and 
are being turned on their outside diameters. These tracks 
are covered by a moving platform, to protect them from 
chips or dirt, and upon this the operator may stand. 

The bar support—Fig. 3—consists of a cast iron shell made 





standing at right angles thereto. Both form 
base 9ft, square, and tied together on the inside near the 
top by a very strong brace. The arm or crogs rail 
which has a vertical adjustment on standards, has bearin 
and jibs between the rail, and housings of ample width ann 
length to secure the alignment of the same. They also have 
a large bracket at the back which slides upon the back 
column of the standard, and a clamping device at the end of 
the rail, which passes across the face of the housing. Both 
of these, when secured, serve to prevent springing of the rail 
during operation. Additional support is given to the rails 
where they join at the centre, by means of a stationary stanq 
and bracket extending out to and against the rail, as shown 
in the plan of the machine. These rails are of sufficient 
length to enable a minimum diameter of 12in. and q 
maximum diameter of 28ft. being bored and turned Without 
moving the housings. 


part of common 




















Fig. 2—DRIVING GEAR OF TABLE 


up of a number of segments which have been machined and , 


bolted together, and is suspended from the under side of the 
bed-plate. At A is shown a seat for a bevel pinion on the 
main table driving shaft ; at B seats for the bearings of the 
diagonal shafts; at C seats for the main driving shaft of the 
boring bar ; and at D a seat for the step bearing of the bar 
drive, while at the bottom is a support for the boring bar. 
The boring bar was designed for boring out work varying 
from 1ft. to 8ft. in diameter. It is 24in. diameter by 16ft. 
long, and is made to revolve in either direction by means of 
suitable gearing and reversing clutches through a gear 693in. 
diameter by 6in. face, which is placed upon the lower end of 
the bar sleeve. This sleeve, which weighs 8450l1b., is 


8ft. 1jin. long, rests and revolves in a flat bearing in the = 


of the table spindle, and is centred by means of the tapere 

bearings A and B, placed respectively at the top and bottom 
of the main spindle. They are keyed to it to prevent turn- 
ing, but are adjustable—vertically—by suitable adjusting 
screws, as shown in the vertical section of mill. This sleeve 
has feathers fastened in the bore, through which the bar 


passes. 

The bar, which is to have an hydraulic feed, is made in 
two sections—each a cylinder—the upper 12in. diameter by 
4ft. 8in. travel, and the lower 18in., bushed with a copper 
sleeve to 17$in. diameter. It has a travel of 8ft. The piston 
of the lower cylinder is stationary and mounted securely 
upon a hollow piston-rod, which cortains an internal tube 
which passes up through the piston to the upper end of the 
cylinder. ‘Oil for the upper end passes through this tube, 
and oil for the lower end through the outside or piston-rod 
tube, and by means of a port in the same near its connection 
with the piston passes into thecylinder. Thus, by admitting 
oil to the under side of the piston; the bar or cylinder moves 
downward and admission to the upper side gives motion 
upward. 

Should it be necessary to bore out a piece of work 24in. 
or less in diameter, recourse is then had to the upper 
cylinder, where there is a double-acting piston, the rod of 
which is 8in. diameter and forms the boring bar. Oil for 
operating this plunger is obtained as follows ;—A valve in the 
bottom cylinder head is opened, the oil passes through this 
valve up through a pipe which is embedded in the side of the 
bar, up to and through the inner head between the upper and 
lower cylinders, thence to the under side of the top piston ; 
thé feed being controlled by the quantity of oil allowed to 
escape from the upper side of thé piston. It will thus be 
seen that pressure is on both sides of both pistons at the 
same time, the pressure from the pump being at the lower 
side of the top piston and the lower side of the bottom 
piston, while ‘the exhaust is on the opposite side of the 
pistons. This is to prevent any jumping effect of the bars in 
vertical direction when blow-holes or other obstructions are 
encountered. By reversing the main operating valve, feed 


in the opposite direction is obtained, the top of the large bar | 


and the small plunger being made with taper sockets and ke 
to carry boring heads. These boring heads are provided wit 
suitable cross-feed slides to bore to diameter required. Thus, 
when key-ways are required, the same may be made by 
removing the boring tools and substituting slotting tools, and 
then by manipulating the main  operatixig valve the bar ma 
be given the cutting speed required and also have a quic 
return, ‘ . 

The housings are constructed entirely different from the 
standard type of vertical boring mill. 
portable uprights 15ft. high, having one part of the upright 
standing in the same line as the cross rail, and the other 


The cross rail is peculiar in construction in having the 
lower face project 34in. beyond the upper part. This lower 
face is 12in. wide vertically and form the main horizontal 
guide for the saddle. One advantage is a double bearing to 
sustain the weight, the principal object being, however, 
greater accuracy and less liability for the saddle to oscillate, 
owing to the preportions of the length to the width of bearing, 
which is 12in. by 42in. The usual proportions of large 
boring mill saddles are about square. The great width of rail 
is retained to counteract the tool action. 

Movement or feed of the saddles along the rail is made by 


Fig. 3-SUPPORT FOR BEARINGS 


means of hydraulic mechanism, the piston and rod being 
stationary and attached to a bracket on the outer end of the 
rail. The cylinder is allowed to float, carrying on its inner 
end a pair of gears proportioned two to one, which engage in 
two'racks. The a or stationary rack meshes with the 
small gear; and the lower racks, attached to the saddle, 
mesh with large gear. This arrangement gives a motion of 


| the head equal to three times that of the. cylinder, pressure 
| being admitted and discharged in the same manner 4s 








There are two rig i 


described in the main boring bar. : 
The boring bar in the tool heads—12in. diameter by 165ft. 
long—is held in bearings on a swivel plate, as on a standard 
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type of mill. This bar is bored out and fitted with a double- 
acting piston and hollow piston-rod and crosshead, to which 
are attached two racks, which serve as keys to prevent the 
turning of bar and also for raising or lowering of the bar or 
toolheads. The bar can be held in position as in standard 
mills, or can be lowered and clamped to the floor when turn- 
ing a piece of work. See vertical section of boring mill, left- 
hand bar, page 369. 

The tool head is also provided with a suitable device for 
raising or lowering the bar by hand. The tool head of the bar 
consists of a cross-slide and swivel attachment, capable of 
being revolved around the bar by means of worm and wheel, 
and moved vertically along the bar by means of the two racks 
above mentioned. 

The housings are supported by the stationary table and 
floor plates extending from the table to a diameter of 65ft., 
being free to travel from a position close to table to outside 
diameter of plates, in which position they are capable of 
boring or turning work of a maximum diameter of 60ft. The 
housing rails, &c., weigh 155,5801b. 

The power for driving this mill is obtained from a 50 horse- 
power variable-speed motor. This motor has a range of 
speeds of from 128 to 512 revolutions per minute inclusive, 
power being transmitted from a pinion on the armature shaft 
through train of gears to the main driving shaft, as shown in 
Fig. 1. The arrangement is shown also in Fig. 2. Upon 
the main driving shaft is a bevel pinion which meshes into 
two bevel gears on two shafts placed diagonally, upon other 
end of which are two bevel pinions meshing in two large 
bevel gears, mounted upon vertical shafts, upon which are 
the two pinions for driving table gear. The motor is con- 
trolled by means of a portable controller, which can be 
carried to any point about the mill convenient for the oper- 
ator. Fig. 6 shows the machine applied to boring a field ring 
34ft. in diameter. 

The net total weight of the machine complete is 885,620 1b. 








LAUNCH OF FIRST-CLASS CRUISERS 
CARNARVON AND ANTRIM. 


Two more of the County class of cruisers, of which a con- 
siderable number has now been built, were launched last 
week from Clyde shipyards on consecutive days, the 6th and 
7th inst. William Beardmore and Co., Limited, Govan, sent 
off the Carnarvon, the second vessel they have built of the 
class, on the 6th, and on the day following John Brown and 
Co., Limited, Clydebank, launched the sister ship Antrim. 
The contracts for both vessels were placed in April, 1902, 
about @ year and a-half ago. 

The two vessels are of the ‘‘ improved *’ class of County 
cruisers, and are sister ships to the Devonshire, now 
building at Chatham Dockyard, and to the Hampshire, 
launched on September 24th from the Elswick shipyard, and | 
iliustrated and described in our issue of the 2nd inst. Two 
others of the class are building on the Clyde—the Roxburgh, 
at the yard of the London and Glasgow Company, Limited, 
Govan, and the Argyle, at Scott and Co's., Greenock. 

In general construction these vessels are similarto preceding | 
vessels of the County class, but the protection is greater. | 
The main armour belt, of specially hardened steel, extends | 
from the lower to the main deck at sides, and for a length of | 
about 250ft. amidships, in way of the machinery spaces and | 

azines. The thickness of the belt for this distance is 6in. | 
Forward of this the armour is reduced to 4$in. for about | 
50ft., and from this point to the stern the protection consists | 
of nickel steel plates 2in. thick, which come down well below | 
the water-line at the extreme forward end and assist in 
strengthening the ram. At the after end of the 6in. belt 
armour a transverse armour bulkhead, 4}in. thick, is run 
across the ship between the lower main decks, connecting the 
after ends of the belt armour. The main deck over the 
citadel thus formed by the side and bulkhead armour is 
specially strengthened, having two thicknesses of plating 
fitted, the combined thickness being about 1}in. The thick- 
ness of the lower protective deck from the stem to the after 
end of the citadel is about ?in., but abaft the armour 
bulkhead it is increased to about 2in. The barbettes for 
the 7-5in. guns and casemates for the 6in. guns are of 
hardened steel 6in. in thickness. Special high tensile steel 
has been introduced into the construction of the vessel for 
shell and deck plating, in accordance with the latest Admiralty 
practice. The list of the armament has already been given 
in previous issues. 

The machinery, in the case of Beardmore’s Carnarvon, will 
be supplied by Humphrys, Tennant and Co., London, 
and will consist of two sets of triple-expansion engines in 
separate water-tight compartments, each set having four cylin- 
ders, the diameters being about 41}in., 654in., 734in., and 
733in., and the stroke 3ft.6in. Three sets of Niclausse water- 
tube boilers, in three separate water-tight compartments, will 
be installed, and also a fourth set of six single-ended cylin- 
drical boilers in the after boiler-room. The working pressure 
will be 2101b. In the case of the Antrim, as in that of the 
Elswick-built Hampshire, her water-tube boilers will be of the 
Yarrow type, but as in all the other vessels, she will have 
some of her boilers of the ordinary cylindrical type. 

The naming ceremony in the case of the Carnarvon was 
performed by the Right Hon. Lady Penrhyn, and of the 
Antrim by Mrs. William Young, of. Galgorn Castle, Bally- 
mena, daughter of Sir Francis E. Macnaughton, Lord 
Lieutenant of the County of Antrim. Sir William Arrol, 
speaking at the luncheon which followed the launch 
of the Carnarvon—Mr. William Beardmore presiding—said 
that he could remember when the Black Prince was launched 
from that same yard in Napier’s time. She was the first 
armour-clad built in this country. It was a great advance 
from the Black Prince to the Carnarvon, and this advance, 
he believed, would continue after the firm of Beardmore 
removed down the river to their large new yard at Dalmuir, 
where they would be able to lay down half-a-dozen war 
vessels at the same time if necessary. The Clyde always got 
its fair share of naval work, and when the new naval base 
was formed at Rosyth still more work was likely to come 
north cf the Border. Mr. Edmund Sharer, manager of the 
Beardmore shipyard, said that the first rivet in the Car- 
narvon had been driven twelve months previous to the date 
of the launch, and the work was now well advanced, the 
armour and casemates being in position. They hoped by the 
middle of next year to take the vessel down to their new dock 
at Dalmuir, where she would be completed. With regard to 
their first County class production—the Berwick—for the Fleet 
Reserve, the expedition that had characterised the work had 
been largely due to Admiral Wilson and his staff. Until the 
trials of the Berwick, none of the County cruisers had come 








up to the designed speed of 23 knots, but she had attained 


23:62 knots, and the trials of that vessel and her sister ship 
the Donegal, built at Fairfield, had been most successful. 


Mr. J. D, Ellis, chairman and managing director of John | 


Brown and Co., presided at a luncheon given after the launch 
of the Antrim, and Mr. Charles E. Ellis, in proposing 
success to the vessel, mentioned that in 1887 the cruiser 


Aurora was engined by the Clydebank firm. That vessel was | 


then considered a cruiser of considerable size, but as she was 
now in the company’s. basin for repairs, and alongside the 
Antrim, it was clearly seen what vast strides naval science 
and engineering had made since her construction. She was 
built for a speed of 18 knots, now the cruiser speed was 
22 knots; she was 300ft. in length, the Antrim was 450ft. ; she 
had engines of 8500 horse-power, the engines of the Antrim 
would 22,000. The Admiralty had taken all possible 
advantage of the progress of science and engineering, and the 


result was that they were now producing the best possible | 


ships. 
Admiral Wilson, in replying, said he came to the Clyde 
district over six months ago to superintend the completion | 


and trials of ships built by Clyde contractors. The ships 


that were built by contract were now being finished com- | 


pletely by the contractors, except that they did not have 
their stores put on board. These could not very well be put 
on board on the Clyde, because there was not enough water 
in the river to float the vessels at the increased draught. He 
hoped some day to hear that the Clyde was so deep that the 
biggest battleship could be totally completed and made ready 
for action, with stores of all kinds on board, before she left 
the contractor’s works. There was no difficulty about the 
contractors being able to do this—the only difficulty was the 
river, 

Referring to this subject later, Mr. J. D. Ellis said the 


Clyde was not only not deep enough, it was also not wide | 


enough. Some time ago they were tendering for a ship of 


such a length that, unless the local authorities did something | 
in deepening and widening, they would not be able to get the | 
However, they had had such | 


vessel down to the sea at all. 
faith in the people of Glasgow that they said to the Govern- 


ment, ‘‘ We will build the ship for you, and as for getting | 
her down the river, we believe we can depend on the people | 


of Glasgow not to let us build the ship and then have her 
stuck in the yard." 








STEAM TRAP FOR HIGH PRESSURES. 


TROUBLE with steam traps is naturally much more to be 
anticipated in these days of high pressures than when 
pressures were universally lower. Makers, therefore, have 
turned their attention towards designing traps which can be 


} a 
| these traps contain no delicate pieces or parts whi 

| be repaired or replaced by an ordinary on ol ee 
trap can be taken to pieces and put together again witho t 
| any special knowledge or special tools. . 
| When steam re-enters the tube A, after the expulsion of 
| the water, the tube re-expands, and by releasing the presse 
| on the rods R, R', allows the lever D to rise, and the valve F 
_to reseat and close. To blow through by hand, the lever 
extension T is depressed. This lever returns to the « closed 
position on release by the action of the spring D!, Tho ca 
L can be removed without interfering with anything els 
and the valve and seating then examined or withdrawn’ 
M is an adjusting screw, with lock-nut, for regulating the 
sae ge ° 

The illustration also shows the trap put in position | 

steam pipe, with a bypass for enthing och the a if See 











SOCIETY OF ENGINEERS, 


AT a meeting of the Society of Engineers, held at the Ro al 
United Service Institution, Whitehall, on Monday evening, Octo , 
| 5th, 1903, Mr. J. Patten Barber, president, in the chair, a paper 
was read on ‘Motor Transport for Goods,” by Mr, Douglas 
——— i 
The author pref: is remarks b inting out the c 
lack of reliable figures as to the cost at dae anmpert deot oan 
guide those who were considering the advisability of using motor 
vehicles for their work. He then detailed the statute law under 
which they are made and used, as modified by the new 1903 Act 
Dealing with, first, the motor delivery van, the author considers 
| that this is far more expensive to work than a horse delivery yan 
and even allowing for the increased amount of work it wil! do, rt 
only a very costly advertisement. He then dealt with the 
various sizes and kinds of motor lorries, from the petrol lorry 
carrying about two tons, to the largest steam motor wagons carrying. 
on motor and trailer, ten tons of paying load. , 

To arrive at the working costs of these motor vehicles, the author 
went at length into the question of repairs and renewals, and 
| emphasised the necessity for laying off the motor one day per week 
to ensure proper attention to the boiler and engine. He also 
pointed out the necessity for proper supervision, and showed that 
such must be reckoned in the working costs. He then discussed 
the proper allowance for depreciation, and gave his reasons for 
fixing this at 25 per cent. per annum. He also pointed out the 
risks that must either be insured against, or allowed for in averaging 
expenses, 

After remarking thatevery case differed in many of its component 
factors, and that therefore the costs of motor transport, as com 
pared with horse transport, or railway charges, could not be stated 
with mathematical accuracy, the author gave a table of costs, the 
figures given being the mean of those obtained in actual practice, the 
cases having either come under his own experience, or the figures 
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HOLDEN AND BROOKE'S STEAM TRAP 


employed with confidence when working with high pressures. 
Among the latest high-pressure traps to be introduced is that 
which has just been put on the market by Messrs. Holden 
and Brooke, of West Gorton, Manchester. It is claimed for 
this trap, which we illustrate in the above figures, that it 
is an improvement upon and supersedes the various types of 
high-pressure traps previously manufactured by this firm, and 
that it embodies in the one apparatus all the advantages 
which experience in trap work has suggested. In the trap 
in question, for instance, it is stated that while the action is 


perfectly quiet, its discharge, which is distinct and inter- | 


mittent, has been greatly increased in quantity, this positive 
discharge making the trap free from dribbling. Another 
distinct feature claimed for this trap is that, owing to the 
peculiar construction of the valve, it, together with its seat, 
is protected against ‘‘ cutting.’’ As regards the action of the 
trap, the straight piece of brass tube A when filled with 
condensed water contracts. When this happens the yoke 
piece J is pressed against the ends of the r 


piece C being screwed to and forming one piece with the tube 
A. Asa result of this, both Rand R! are forced against the 
upper and lower portions of the mechanism shown at the 


left hand of the engraving. R! comes against a rigid portion | 
The consequence is, that since the rod | 
is hard up against J, as ‘also is the rod R, the expansion | 
of R’ is mange | added to the expansion of R, making the | 


which will not give. 


left-hand end of the latter travel just twice as far to the left 
as it would have done had it been alone. The movement is 
sufficient to depress the lever D, and to open the valve E, 
thus allowing the water to escape. It is stated that owing to 
its special construction, and to the steam pressure being 


against it, the valve does not open ey accordance | 


with the motion of the lever, but hangs k and opens 
wide and suddenly, so that any foreign particles, such as 
waste, grit, &c., are 


expansion, the discharge is quite positive, and that 


b 
objectionable feature ‘‘dribbling’’ avoided. Further than | 
| Paris from Brazil, and announces that, at an early date, he will 


this, it is claimed that jars and vibrations during discharge 
are absent, 


s R and R? by | 


the action of the studs J', which are fixed to C, this end | 
standard, there was less wear and tear from the use of motor 


readily blown out, and as it closes in the | 
same manner, being retained by the steam pressure, and not | 


Another feature claimed by the makers is that | 


having been afforded by the users themselves, Placing these costs 
in tabular form, the allowance for each item was shown separately 
for motor wagons capable of taking a paying load of two, three, 
four, five, six, seven, eight, nine, and 10 tons, The ton mileage 
per day of ten hours—proper allowance being made for the time 
usually consumed in loading and unloading—was also given, and 
the cost of doing the same work by horses. Those figures showed 
that if the loads were less than 5} tons, the horse was the cheaper, 
but that above that the advantage lay with the motor. 

The author then urged the necessity for a better and stronger 
form of road wheel, to stand the strain of motor work, and also 
impressed on inventors the great fature that lay before the internal 
combustion engine when it could be made to work with crude 
petroleum or residue. 

He observed that the new regulations of the Local Government 
Board would be awaited with some anxiety, and suggested that 
whilst they should specify wider tires and driving wheels of larger 
diameter, the speed of motor wagons sbould be left unrestricted, 
so that each size could be run at the speed that proved niost 
economical and best suited to the traffic encountered. 

The wear and tear produced on the roads was treated at some 
length, the conclusion being that if the roads were of a proper 


vehicles than from any other form of transport. x 
The subject of the paper was then summarised from the point of 
view of various users, the author —— the importance of 
confining motors to hard roads, For tractors he ud 
that they are only of use in very limited circumstances, and that 
for gravel hauling, bricks, new road work, or st barges, 
they can very seldom be used. In municipal work he considers 
they can seldom, if ever, be more economical than horse cartage, 





_ and for mineral water deliveries he considers the horse the cheapest. 
If the journeys are too short, or the loads too light, he is of opinion 


they will only be used when economy is not the first consideration, 
but the ideal load he places at from five to ten tons for distances 
exceeding 10 miles, 

In conclusion, he pointed out that motor transport was essen- 
tially an expert engineer’s business, and that the user of one or 
two motors would do better to put his work out to contract than 
to employ his own motors, 








Ir is reported that M. Santos Dumont has returned to 
attempt to cross the Channel in his airship, 











Not 
the 
out 


of 
jure 
BO} 
ver 
d ” 
“ap 


ise 
he 


he 
an 


al 
er 
or 


le 


r 
r 


ae aa a a 


Oot. 16, 1908 


THE ENGINEER 


375 








——_—_" 
RAILWAY MATTERS. 


: nian Railway Company has paid off 300 
bn Cnet ed at the St. Rollox engine works. This is a step 


lo 
. — company towards the reduction of expenses. 


cORDING to the auditors of the Amalgamated Society 

f oe Servants, the Taff Vale case cost the society altogether 

shout £42,000, The income for the half-year ended June was 
£33,970. 

A permit has been granted to the Philadelphia, Wash- 
‘,ton, and Baltimore Division of the Pennsylvania Railroad to 
build twin tunnels under the United States capital. Electricity 
js to be the motive power. 

\We learn that Mr. James Buchanan, of the general 
manager's department of the North British Railway, has been ap- 
‘ointed manager of the Northern section of the Cape to Cairo 
I .ilway, at a salary of £1200 per annum. 

Tur New Zealand Government has introduced in Parlia- 
e Public Works Bill, providing for a loan of £1,000,000, 


ment th ” 0 
se-fifths to be devoted to railways, and the remainder to land 
pert The Gold Mines Bill, increasing the graduated land 


tax for absentees, has also been introduced. 


Tye construction of the Hanoi-Yen Bay railway line is 
being most actively pursued, the rail-head of same having already 
reached Thanh-Ba. Traffic was opened as far as that place last 
month, and it is confidently expected that the whole line between 
the capital of the colony and Yen Bay will be opened in the early 
spring next year. 

Tur Brussels correspondent of the Standard states 

that an important conference between the French and German 
\romoters of the Baghdad Railway scheme took place in Brussels 
ately under the presidency of Baron Auboyneau, director of the 
Ottoman Bank, and a complete agreement was arrived at by which 
the official participation of the French Government is secured. 


Tur Russian railroad report for 1901 shows that in 
that year there were 9890 accidents causing death, injury, or 
material loss. Among these accidents were 1012 collisions and 
1521 derailments. tig, <> switches alone caused 184 collisions 
and 458 derailments. y these accidents 1490 people were killed 
and 8757 injured ; 103 of the killed and 682 of the injured were 
passengers ; 506 killed and 2053 injured were employ és. 


Tue Board of Trade have recently confirmed the 
Lastingham and Rosedale Light Railway (Extension of Time) 
Order, 1903, amending the Lastingham and Rosedale Light Rail- 
way Order, 1900, and the Dartford District Light Railways Order 
1903, authorising the construction of light railways in the county, 
of Kent, from the river Thames near Greenhithe to Dartford and 
Eynsford, with branches to Swanley Junction and to Stansted. 


Ar the meeting of the London County Council, on 
Tuesday, Mr. Benn, chairman of the Highways Committee, said 
that new electric cars are earning 13-47d. per mile, as against the 
10-43d. of the horse cars. The Committee framed their scheme 
on an estimate of a shilling. Mr. Benn announced that of the 
316 horse drivers who entered the training school opened by 
the County Council 310 had become competent drivers of electric 
cars, 

Tue members of the Farnham Urban District Council 
and the Haslemere Parish Council, having considered the pro- 
posal to | aygpeer the London and South-Western Railway ng, i 
to provide a motor omnibus service between the two towns, have 
decided that the matter shall be left to the discretion of the rail- 
way authorities, The route between Haslemere and Farnham 
would serve Shotter Mill, Hindhead, Grayshott, Headley, Churt, 
and Frensham, 


Tue Great Central Railway Company is evidently 
determined not to be outstripped in the matter of long distance 
non-stop running by its older rivals. Its restaurant car express, 
which is timed to leave Marylebone at 3.25 p.m., runs direct to 
Sheffield without a stop, performing the journey of 163} miles 
in exactly three hours, the stop to start speed being within a 
fraction of 55 miles an hour. A similar express leaves Sheffield— 
Victoria—at 8.50 a.m., reaching Marylebone at 11.50 a.m. 


A meetin of the proprietors of the Grand Trunk Rail- 
way of Canada was held last week in London. In the chairman’s 
report it was stated that the gross receipts for the half-year ended 
June 30th last were £2, 788,080, showing an increase of £400,879, 
or 16°86 per cent. The working expenses were £1,995,032, or 
71-81 per cent., compared with £1,603-612, or 67-45 per cent., in 
the corresponding period of 1902, They had completed in the 
half-year in their own shops twenty freight locomotives against 
seventeen old engines sold or broken up. 


Tue old Chinese prejudices against railways would 
ome to be dying out, and the example given by the Court, in 
ordering a special line to be built for the conveyance of the Em- 
peror on his visit to the Western Tombs will be of no little as- 
sistance in finally knocking them on the head, says Mr. J. W. 
Jamieson, Commercial Attaché to H.M. Legation at Peking. The 
most conservative native can hardly resist the joys of travelling in 
a “fire cart” or steamer, and, provided he is not made unduly 
uncomfortable or charged too high a fare, he is sure to prove a 
constant patron, 


A raILWay in Madagascar from Antananarivo to the 
coast is being built, the first 19 miles of which were opened by the 
Governor-General in October, 1902, but not to the public at large. 
It is being carried out by the military engineers. Ithasalready cost 
£800,000, another £800,000 have also been voted, but the climate 
of the country through which the line passes is so unhealthy, the 
ground itself so rocky and difficult to work, that it would not be 
astonishing if at Icast another £400,000 were to be required to 
complete the work, and put the capital within twenty-four hours 
een or, in other words, within twenty-four days of 
Marseilles, 


_Tue eight-wheeled coupled engine of the Great 
Northern Railway, which is now being tried experimentally on the 
High Barnet branch of that railway, has cylinders 20in. by 26in., 
and the diameter of the dr:ving wheels 4ft. 74in. The engine 
weighs 80 tons, and is fitted with four safety valves. The total 
heating surface is 1438 square feet ; grate area, 244 square feet ; 
and the working pressure, 175 lb. per square inch. The tank holds 
2000 gallons of water, whilst the bunker has a capacity of four tons 
of coal, With an average cylinder pressure of 160 Jb. the tractive 
effort of the engine is approximately 30,000 1b., which is expected 
to = to “accelerate” at the rate of 1-5ft. per second a load of 
250 tons, 


Tue general manager of the Lancashire and York- 
shire Railway prs cf Mr, J. A. F. Aspinall, has issued a 
circular to the clerical staff, in which he points out that the 
directors of the oe have made arrangements with the 
authorities of Owens ge, Manchester, for the payment of fees 
for any of the clerical staff in their employ who desire to attend 
the evening lectures on railway transport at the College during 
the coming session. Mr. Aspinall adds:—‘‘ Any members of 
the clerical staff wishing to avail themselves of this concession 
must make application at once to the bead of their department. 
Inquiries will be made from the Owens College authorities at the 
close of the session'as to the number of attendances and general 
progress of each railway student, and the privilege will not be 
granted in succeeding sessions to any whose report in thege 
respects is unsatisfactory.” 





NOTES AND MEMORANDA. 


THE alloy used for bearing purposes on the Pennsyl- 
vania Railroad consists of lead and antimony in the proportions of 
87 per cent. of the former and 13 per cent. of the lat'er. 


No less than 6,535,765 tons of coke were manufactured 
at the various works in Germany during the seven months ending 
with July last, as compared with only 5,054,360 tons in the corre- 
sponding seven months of 1902. 


Tue total area in the whole of India irrigated during 
the year 1901-2 fell just short of 20 million acres, which is the 
largest on record, and the value of crops raised thereon amounted 
to = crores, or nearly 95 per cent. of the capital outlay expended 
on them. 


One of the most durable woods is sycamore. A statue 
made from it, now in the museum of Gizeh, at Cairo, is known to 
be nearly 6000 years old. Notwithstanding this great age, it is 
asserted that the wood itself is entirely sound and natural in 
appearance, 

An alloy for bearings known as “plastic bronze”’ is 
used to some considerable extent in America. Its constituents 
are copper, 64 per cent.; tin, 5 per cent.; lead, 30 per cent ; and 
nickel, 1 per cent. Castings of this alloy are said to be sharp and 
clean and easily machined. 


AccorDING to statistics issued by the French Ministry 
of Finauce, the number of cycles in use last year amounted to 
1,206,742, or about 100,000 more than in 1901. Since 1894, whenthey 
numbered 203,000, they have increased about six-fold. With 
regard to their distribution, Paris and its environs absorb 318,000. 


At the close of the quarter ended September 30th 
there were 64 warships of 327,570 tons displacement under con- 
struction in the United Kingdom. Of these, 12 of 128,120 tons 
were being built in royal dockyards, and 52 of 199,450 tons dis- 
to gga in private yards. Only five of the latter were to foreizn 
orders, 


Sratistics recently published by the Bulletin de 
U Office du Travail of the strikes‘in France during 1902 show that 
more than half had for their object-to obtain increases of wages ; 
in 111 cases out of a total of 512 strikes this object was attained, in 
184 cases there were compromises, and 213 times the strikers were 
unsuccessful, 


Firty per cent. of the produce passing through Hong 
Kong is incontestably of British origin or destined for shipment 
to British pussessions, and the United Kingdom and Great Britain's 
share of China’s foreign trade must on the lowest computation 
constitute 43 per cent. of the whole, says a Consular report on the 
trade of China. 


A NEw fuel is being manufactured in California which 
is made from twigs and leaves of the eucalyptus tree mixed with 
crude petroleum. It is said to burn freely and give good results. 
Piles made from this tree are immune from attacks by the teredo, 
and last longer than yellow pine, according to the Jron Age. The 
demand for them is greater than the supply. 


EnautsH shipbuilders in September put into the water 
27 vessels, of about 60,733 tons gross, against 27 vessels, of 64,176 
tons gross, in August, and 27 vessels, of 60,427 tons gross, in Sep- 
tember last year. For the nine months English builders have 
launched 223 vessels, of 479,623 tons gross, as compared with 206 
vessels, of 545,347 tons gross, in the corresponding period of last 
year. 


THERE have been launched in the United Kingdom 
during the past nine months 453 vessels, totalling about 884,797 
tons gross, as compared with 448 vessels, of about 1,039,237 tons 
gross, in the corresponding period of last year, 421 vessels, of 
about 1,209,530 tons gross, in 1901, 439 vessels, of about 956,416 
cone arom in 1900, and 487 vessels, of about 1,067,143 tons gross, 
in 3 


Durinc last month Scotch shipbuilders launched 
30 vessels, of about 31,913 tons gross, as compared with 34 vessels, 
of 73,585 tons gross, in August, and 33 vessels, of 57,862 tons 
proses in September last year. For the nine months Scotch 

uilders have launched 22] vessels, aggregating 331,254 tons 
gross, against 231 vessels, of about 396,570 tons gross, in the cor- 
responding period of last year. 


From the returns compiled by Lloyd's Register of 
Shipping it appears that, excluding warships, there were 393 
vessels of 906,608 tons gross under construction in the United 
Kingdom at the close of the quarter ended September 30th, 1903. 
The present return shows a decrease in the tonnage under con- 
struction of about 122,000 tons as compared with the figures for 
last quarter, and a decrease of about 507,000 tons as compared 
with yy total reached in September, 1901, which is the highest on 
record, 


An expert examination of the Belleisle last week 
revealed the fact that a considerable portion of the section of 
double bottom built on the ship’s side was blown away, together 
with the cellulose it contained. But this forms only a small 
portion of the damage done, for the explosion of the torpedo was 
of such tremendous force that it burst through the ship in every 
direction. The hole in her side was 12ft. by 8ft., and far into the 
interior the effect can be seen. The experiment has hardly 
proved that coal bunkers are of much value as a protection, says 
Western Morning News, for the coal was blown all over the 
ship. 

In Massachusetts the expense of manufacturing electric 
current for lighting purposes has decreased from 58-4 per cent. of 
the total expense in 1891 to 49-1 per cent. in 1901; the cost of 
distribution has increased from 20-5 to 24-1 per cent.; the cost 
of management has increased from 9-1 to 13° per cent.; mis- 
ceilaneous expenses have fallen from 7-0 to 5-9 per cent., while 
taxes have risen from 4-7 to 7-6 percent. It is thus seen, says 
the Jron Age, that while the cost of management has increased by 
3-9 per cent. of the total expense account, the cost of the manu- 
facture of the product has at the same time decreased by 9-3 per 
cent, 


EXTENSIVE improvements are being made to the power 
plant of the Niagara Falls Hydraulic Power and Manufacturing 
Company, known as the Schoellkopf plant. The bas’n or 
reservoir of the present canal will be extended northward and a 
forebay built to convey the water to additional penstocks, now 
being constructed of steel, 11ft. in diameter and 210ft. in height, 
leading to the turbine wheels and generators underneath the 
bank. When completed this canal will be 100ft. wide its entire 
length, and from 14ft. to 18ft. deep, and will enable the company 
to produce 100,000 horse-power, the total present capacity being 
40,000 horse-power. 


THE resistance of fly-wheels has formed the subject for 
experiment by Herr Scholter, of Nuremberg. The experiments 
were made on the fly-wheels of two horizontal tandem compound 
engines developing 450 horse-power ata speed of 95 revolutions per 
minute. The arms of each of the fly-wheels are formed of a 
double T, with a central web set parallel to the centre line of the 
shaft. It was decided to cover the two faces with a smooth pro- 
tection of sheet metal. In order to determine the difference in 
the resistance under the two conditions, with and without the 
covering, one dynamo was made to serve as a motor to drive the 
unloaded engine, With the fly-wheel in its original condition the 
work required was 13,300 watts, while, after the wheel was 
covered, only 9874 watts were needed, 





MISCELLANEA, 


A Scanpinavian wood pulp trust, embracing both 
Norwegian and Swedish works, is in course of formation. The 
object of the Scandiavian Wood Pulp Company, as it is termed, is 
to regulate prices, 


A sTEAM motor wagon driver named Charles Newby 
was last week sentenced, at the Lambeth Police-conrt, to onc 
month's imprisonment, with hard labour, for being drunk while in 
charge of a motor wagon, 


Tue Council of the Keighley Association of Engineers 
have arranged for the opening lecture on Saturday, October 17th, 
when H. T. Van Straubenzee, of Leeds, will read a paper on 
‘* Parsons’ Steam Turbine.” 


Tue West Bromwich Town Council have made applica- 
tion to the Local Government Board for sanction to borrow £12,217, 
for electric lighting purposes. The Local Government Board will 
hold a public inquiry into the matter. 


Tue Chinese Director-General of Mines and Railways 
has engaged a British engineer to go over likely ground on behalf 
of the Government. His reports ought to furnish them with some 
idea of the value of the ore-producing districts generally. 


Tue London County Council have decided to postpone 
indefinitely the rebuilding of Lambeth Bridge, which was to cost 
£872,000, but the construction of Rotherhithe Tannel under 
the Thames is to be proceeded with. The estimated cost is 
£1,340,000. 

Tue Board of Education have received a communica- 
tion from the Foreign-office intimating that an International Fine 
Art and Horticultural Exhibition is to be opened at Diisseldorf on 
May Ist, 1904. A hope is expressed that England will contribute 
largely to this Exhibition. 


THE proposal of the Manchester Waterworks Com- 
mittee to construct a reservoir 105 acres in extent at Prestwich 
has been agreed to by the City Council. The proposed reservoir 
will cover an area of 45 acres in Heaton Park and 60 acres outside. 
The estimated cost is £356 000. 


Ercut hundred of the Lancashire machine makers last 
week ceased work at Messrs. Howard and Bullough’s Works, 
Accrington. For some time past the men have been faced with a 
threatened reduction of 25 per cent. in their wages, and the matter 
reached a crisis on the 9th inst. 


Tue death is reported from New York of Mr. Herbert 
Andrew, head of the firm of John Henry and Co., Toledo Works, 
Sheffield. Mr. Andrew, who was 53 years of age, left Sheffield for 
New York on the 3rd inst., apparently in good health. He was a 
well-known steel manufacturer in Sheffield, with a very large 
American connection. 


SPEAKING at the Swansea Harbour Trust meeting, on 
Monday, Sir John Jones Jenkins referred to the pcsition of the 
tinplate trade, and said that the progress made during the first 
nine months of the present year compared with two years ago 
represented an increase of 18,000 tons. No tinplate bars had been 
imported since the early part of 1901. 


At a meeting of the Electricity Committee of the 
Manchester City Council on Friday, presided over by Mr. G. 
Howarth, there was a discussion as to the terms of the agreement 
between Mr. G. F. Metzger, the electricity engineer, and the Cor- 
poration, and the result was that Mr. Metzger handed in his resig- 
o, The resignation will come before the Council on Octo- 

r 28th. 


Tue Society for the Prevention of Cruelty to Animals 
is responsible for the provision of a small traction engine, called 
‘the Little Giant,” outside the Crystal Palace High Level Station. 
The engine is at the disposal of carmen in need of help up the 
numerous steep hills in the vicinity of the Palace. It is said that 
the engine has rendered assistance to as many as forty vehicles 
in one day. 


Tue Brewers’ Exhibition, at the Royal Agricultural 
Hall, Islington, is announced to open to-morrow, the 17th inst. 
Many new appliances and processes will be shown in operation, 
and the competitions for malting barley and hops, beers, cider and 
perry, and temperance beverages give evidence of increasing popu- 
larity, the number of entries in each section being reported as 
highly satisfactory. 


Tue Marine Engineers’ Association, Glasgow, in their 
monthly report, announce that an order has been given by some of 
the largest engineering concerns on Clydeside that ia future no 
engineers over 45 years of age are to be employed. It is under- 
stood that the order is an outcome of the Workmen’s Compensa- 
tion Act. The Marine Engineers’ Association declare that a man 
at 45 is worth two young men of 25. 


A LarGE party of members of the Birmingham Associa- 
tion of Students of the Institution of Civil Engineers and friends 
visited Rhayader, in Radnorshire, on Friday and Saturday last, 
for the purpose of looking over the new waterworks in the Elan 
Valley, for the supply of Birmingham. Mr. C. N. Yourdi, 
M. Inst. C.E., the resident engineer of the works, very kindly 
placed a train at the disposal of the party, and each of the dams 
were visited in succession and explained by the resident engineer- 
in-charge. The filter beds were finally locked over. 


A DEFINITE shape has now been given to the proposed 
Midland ship canal scheme, Negotiations are in progress at the 
inst of an influential party of gentlemen associated with the 
River Weaver Navigation Company, and at the present time a 
body of surveyors is busily engaged in making an examination of 
the district which it is intended that the projected waterway 
shall serve. It is believed to be the intention of the promoters to 
take advantage of the waterway of the Mersey Weaver Navigation, 
whick runs from Weston Point, v4 Northwich, as far as Winsford, 
Cheshire, and to extend that system from Winsford to the Pottery 
towns, 


Exectric motors with power taken from the public 
mains appear to be much more economical in New York City than 
gas engines, A test has been made in a printing establishment 
with a 15 horse-power gas engine and a 25 horse-power electric 
motor. The average load carried is only about 10 horse-power. 
Gas is taken from the city illuminating mains, and costs 1-05 dol. 
per 1000 cubic feet. The engine was run a total of 697 hours, and 
the gas consumed cost 106-68 dols., or an average of 15.3 cents 
per hour, which is about 14 cents per horse-power hour. Electric 
current is taken from the Edison mains, and the amount used 
during the 686 hours of operation of the motor amounted to 
250-30 dols., or an average of 36-5 cents per hour, which is about 
34 cents per horse-power hour. 


Tue Board of Trade inquiry into the cause of the 
explosion of the boiler on the steamship Royal Sovereign, belong- 
ing to the New Palace Company, which occurred on July 23rd, 
when the vessel was below the Nore Lightship, and resulted in 
the death of a fireman, was resumed and concluded yesterday, 
at the Caxton Hall, Westminster. Mr. Marsham, in delivering 
judgment, said the explosion was caused by the collaps'nz of a 
plate of the boiler by overheating in consequence of short- 
ness of water in the boiler, and this resulted in the death of 
Harris, the fireman. The serious damage to the ship, and the loss 
of life, were caused by the neglect of the water tenders—Garland 
and Leverett—and the Court was of opinion that the chief 
engineer was to blame for not having exercised a more efficient 
supervision over them, 
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TO CORRESPONDENTS. 

£7 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

sar All letters intended for insertion in Taz Exouvmsgr, or containing 
questions, should be panied name and address oj the writer, 
not necessarily for publication, but as a proof of good fai 
whatever can be taken of 4 icati 

“a7 We cannot undertake to return drawings or manuservpts we must, 
therefore, request corre: pondents to keep comes 
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fourth volume The Secretwry of the Institution will tell you what 
papers tu look up. 








MBETING NEXT WERK. 


Tae Junior Institution or EnornggRs.—Friday October 28rd, at 
8 p.m., at the Westminsier Palace Hotel. Annual general meeting. 
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TRADE 


Tue apostles of technical education claim that by 
its aid nations are made prosperous; that without 
it they must sooner or later be ruined. If wesearch 
for the meaning of this argument, for the basis and 
groundwork on which it rests, we come naturally to 
a syllogism. Commodities cannot be made cheap 
and good without technical education. Unless a 
nation can produce commodities which are cheap 
and good it cannot trade successfully; therefore 
nations must have technical education. Further, 
syllogisms may be deduced which are sufficiently 
obvious, as for example, Germany has _ technical 
education ; therefore she produces commodities well 
and cheaply, therefore she can trade successfully, 
and so on through half a dozen or more. We 
are not quite sure that the technical education 
folk relish this bald way of stating facts. Some 
of them, at all events, will consider it, we 
fear, sordid. We have no fault to find with the 
argument, such as it is. The deductions are, 
perhaps, forced, but they are not necessarily un- 
sound. The mistake made is that they are given 
undue importance. It is assumed that they cover 
the whole ground, that they swamp and overpower 
all other arguments. It is as though technical 
education secured, prosperity must follow. Sight is 
lost of all the multitudinous conditions on which 
trade depends. It is forgotten that enormously 
more is required to secure national prosperity than 
technical ¢kill or the higher education can confer. 
Much that we hear and read simply means that 
nothing else is required than the teaching of the 
“ ologies ” and “y's” to render the British people 
wealthy and happy. The existence of most im- 
portant factors in national life is ignored; and 
deductions are drawn from narrow bases and 
inadequate premises which are quite unjustifiable 
when used as generalities. 

The man with an open mind and power to appraise 
facts and incidents at their right value or sometbing 
near it, will find in recent events direct evidence that 
national prosperity — taking the words to be 
synonymous with plenty of trade— depends on 
conditions so complex that the exaggerated import- 
ance attached to education as a factor will appear 
grotesque. By itself, the power to produce is 
worthless. It resembles so much coal or ore lying 
in the ground. It must be put to use—called into 
action. Now the causes which lead up to the 
utilisation of the power to produce are at the very 
heart and centre of national life. They admit of all 
being grouped under one head—the desire to make 
money. Of ccurse, there are all scrts of develop- 
ments of this desire—altruistic, paternal, selfish, 
vain. Few men want money for its own sake, 
We can give multitudes credit for wishes and 





aspirations which are creditable {o their ethical 
sense—moral, even high-minded. But the root idea 
of trade is to make a profit by buying and selling, 
selling ‘and buying, and technical education will 
only be appreciated by the commercial world in so 
far, and no further, than that by its help more 
money can be made than can be got without it. 
This is, however, a momentary digression. A factor 
which has nothing to do with education of any 
kind is more powerful a thousand times than a 
knowledge of physical science, or mechanics, 
or chemistry, or metallurgy or, engineering. It 
is simply, in one word, speculation. We do 
not mean the illegitimate or gambling type 
of speculation—although the influence of that 
must not be overlooked—but the desire to spend 
money in various ways in order to get it back again 
with interest. It is this factor more than, perhaps, 
any other under the direct control of mankind that 
affects the commercial posit‘on of a nation. Itis a 
matter of common knowledge that the course of 
trade can be represented for any country—indeed, 
for the world at large—by an irregular line, rising 
and falling as the years lapse with relation to a 
fixed datum. The peaks and valleys are called trade 
cycles, and the careful observer knows that the 
cause of the rise and fall is recondite and obscure 
to the last degree; but we can rest quite certain 
that the cause is neither the presence or absence 
of education. Recently, Consols, in company 
with most other “gilt-edged”’ securities, fell to a 
point lower than any touched since there was 
a great European war. If we look a little further 
than our own Stock Exchange we find history 
repeating itself; and we may learn once more how 
peculiar are the conditions that really make for 
good trade or the reverse. It will be found, indeed, 
that a national incapacity to produce goods for 
which there is a demand exists not at all, save in 
the thoughts of people who have not studied the 
facts with an open mind. 

Let us turn fora moment to the position in the 
United States. This country has been told to the 
point of boredom that the United States ower its 
prosperity to the education of its people. The 
truth is that the magnificent fabric of trade which 
the American people have built up is due in the 
first place to the enormous natural wealth of the 
gigantic country which they inhabit; and to a keen 
spirit of speculation in the second place. Every- 
thing has been done to utilise the ore, and the coal, 
and the timber, and the cotton resources of the 
country. Wefind a parallel case, in one sense, in 
Germany. There, also, money and credit have been 
spent like water in the development of the resources 
of the nation. All the education or skill in the 
world would have been entirely useless without the 
spirit of speculation ; and, in the same way, if in 
this country education were pushed to the best pos- 
sible limit, unless a desire to spend money in the 
construction and equipment of factories and mills 
and works of all kinds prevailed, the training of our 
sons and daughters would have no sensible influence 
of any kind on manufacturing life. 

Impressed with a sense of the task, and fully 
realising what it means, not a few well-meaning 
men have written strongly about British apathy, and 
urged the necessity for pushing business with more 
enterprise than hitherto. We have heard our 
national banking system denounced because bankers 
would not make advances for trade purposes with- 
out security ; and the example of German bankers 
has been urged as worthy of prompt imitation. The 
recent progress of events has, we think, done some- 
thing to modify the views of men who, if they had 
their way, would emulate John Law. Germany 
has scarcely yet dragged herself with smirched 
wings out of the morass of debt into which rash 
speculation had plunged her. The admirers of Mr. 
Morgan may just now probably be counted on the 
fingers of one hand. New Zealand having borrowed 
£80,000,000, finds that it is time to stop raising 
money. Not afew of our corporations have gone 
as far in expenditure as seems compatible with their 
credit. Enterprise is an excellent thing, but it 
should walk band in hand with discretion. For 
the rest we have only to read the day-by-day 
story of the money market at home and 
abroad to learn how potent is the part played 
in the affairs of a nation by mental processes, and 
by agencies, which are altogether obscure, and of 
which no account is taken by the political economist, 
not because they are not potent, but because, for- 
sooth, they cannot be classified in terms of exact 
science. All the technical knowledge in the world 
could not produce an effect on the price of cotton in 
the least comparable with the work of a single specu- 
lator. One man has done that with our Lancashire 
mills in a couple of weeks, tbat all the skill and 
brains of an army of specially trained foieign 
chemists or mechanics could not effect to eternity. 
A big strike will inflict a greater loss on a country 
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in a couple of months than Sir Norman Lockyer’s 
£24,000,000 could repair in twenty-four years. 

Tt has been said that we are opposed to technical 
education. Some persons, we believe, fancy that 
if we had our way the nation would revert to the 
dark ages. Nothing, of course, can be further from 
the truth. We have always maintained that while 
education is essential, and ought to be the best pos- 
sible, it is the practice to credit it with powers of 
influencing national prosperity that it does not 
really possess. The course of trade depends on 
influences and agencies with which education has 
next to nothing todo. They are ethnological, social, 
obscure. Education is but one of many. Our 
quarrel with the apostle of education is simply that 
his range of vision is too contracted. Germany and 
the United States, and Mr. Chamberlain, at the 
present moment supply object lessons. We have 
been unable to resist the temptation to draw atten- 
tion to them. 


SMALL CRUISERS. 


In continuation of, or as supplement to, our recent 
observations on “ moderate dimensions,” attention 
may be directed to small cruisers, which may be 
regarded gud cruisers as of moderate dimensions. 
We refer principally to such vessels as the Russian 
Novik, the German Gazelle class, and our own fleet 
of triflers of the same dimensions, from the Pelorus 
to the latest of the Gem class. It is occasionally 
asked on shore, and often asked afloat: ‘‘ Are such 
vessels worth building ?” 

In considering this question we have to satisfy 
ourselves on a variety of heads. There is not only 
the question of fighting capacity; endurance and 
staying power also demand attention. Indeed, the 
mere paper question as to the effect of a single shell 
on such craft is almost a minor issue. The usual 
assumption is that a single shell will settle any one 
of them. That, however, depends very much on 
where the shell takes effect. If it strikes amidships, 
half the guns would possibly be put out of action, 
but the pieces are so widely distributed that this by 
no means follows. With splinter nets well arranged 
it is quite possible that even a 6in. shell might 
spend its efforts in a very curtailed space ; that, in 
fine, the splinter nets would localise bursts much as 
& battleship casemate would localise the effect of a 
12in. shell that landed inside it. The walls—net- 
work in the one case, armour in the other—should 
be relatively equal to arrest flying fragments. 

In the same way, although a 2in. protective deck 
may be worth very little as direct protection, the 
engine-room bulkheads should ensure that a shell 
in one engine-room would still leave the other 
intact; so that our cruiser should still have half 
her power available, and still be able to make per- 
haps three-fifths of her original speed. Or, sup- 
posing the shell to enter the boiler-rooms ; in these 
days of water-tube generators it is hardly to be 
conceived that the ship would be robbed of all 
ability tomake steam. Speed would fall off terribly, 
no doubt ; because, in addition to the actual loss of 
boilers, a panic at the remaining fires would be a 
natural enough consequence. Still, in a little 
while this should be recovered from, and three- 
fifths power might not be at all impossible. 

All told, therefore, so far as an action between 
two 3000-ton cruisers is concerned, there is no valid 
reason for supposing that it will last a much less 
time than a duel between two first-class battleships. 
To take a homely simile, the two actions will, in the 
one case, be like a fight between two little boys, 
in the other a mill between a couple of prize- 
fighters. The one who can hurt most has to face 
greater damages. 

This is about how “ paper calculations” usually 
work out, the big one attacks a big one, and the 
little another little one. The science of war, how- 
ever, is for the bigger to attack the lesser, and 
victory is likely to rest, not with the bravest, but 
with him who can bring two ships to his enemy’s 
one. The prize-fighter, in fine, should pound the 
small boy, and not meet his equal unless he has a 
friend with him. That is unromantic, practical war. 

To avoid this the ideal small cruiser is given 
speed to escape the big opponent who would other- 
wise destroy her. So far so good; but, unhappily, 
there are not any ideal small cruisers in existence ; 
nor, we may add, is there any prospect that such 
will ever exist. The nearest vessel to the swift 
little cruiser ideal is the Novik, which was designed 
for twenty-five knots, and on one trial touched 
twenty-six. That was in smooth water; in a “bit of 
a sea’’ this speed would not have exceeded twenty 
knots. But the Novik cannot, according to all 
accounts, do anything like twenty-five in smooth 
water now. It is extremely doubtful if she could 
do eighteen in a sea way. This implies no defects 
in her construction ; it simply means that 3000 
tons is not enough in which to cage all her power. 





Again, take our own Pelorus class, designed for a 
modest twenty knots. All of them did it on trial, 
but after a year or so of service it is considered good 
if anything over seventeen is got out of them. The 
racket has disposed of the balance. The vessels of 
the Gem class, though a little larger, are likely to 
be the same; the sledge-hammer blows of the sea 
must leave effects. 

At the other end of the scale we have ships like 
the Drake. The Drakes are not examples of suc- 
cessful design ; they have, indeed, notorious defects, 
but they have extraordinary steaming powers and 
a momentum, on account of their size, that the sea 
can do little with. Four or more Gems or Noviks 
can be built for a single Drake, but of what avail is 
it? The Drake can run them to earth anywhere, 
and demolish them with no more danger to 
herself than if she were at target practice. Of 
course, a navy with the Drake or Black Prince 
as its minimum sized ship will be an expensive 
navy. The number of Drakes must be limited, and 
each can only be in one place at once. The four 
Gems can be in four different places at a given 
time. But is that solitary advantage worth a far- 
thing to us ? 

Let us imagine that hostilities exist between us 
and, say, Russia. Russia gets a Drake, we invest 
the same sum infour Gems. We put them to pro- 
tect or attack commerce—or whatever may be the 
imaginary use they are to have—off, say, Hongkong, 
Foochow, Nagasaki, and Petropavlovsk. They are 
thus in four places, only one of which the hostile 
Drake can get near any given time. But once that 
Drake has put to sea there will be considerable un- 
certainty as to at which point she will turn up, and 
this will hamper all four Gems terribly. One 
by one they will be swept up. 

Suppose, on the other hand, that they combine, 
and all four attack the hostile Drake. She has only 
to keep off, and sink them one by one. Even if 
they had the speed to rush her, keeping away would 
enable the Drake to sink them before they could 
reach her. Indeed, it is practically impossible to 
prove any condition of affairs in which the number 
of small cruisers can have war uses equal to that of 
the large swift vessel, given a real sea. For pur- 
poses of paper calculation a calm, flat sea is an 
axiom, but on nine days out of ten that sea will be 
absent in hard fact. And because the sea cannot 
be relied on to keep calm, because it is so powerful 
that small cruisers cannot stand its buffeting, small 
cruisers have relatively small uses in the British 
fleet. And when, like the Gem class, their 
highest legend speed is below that of any number 
of powerful foreign vessels, they have something 
considerably less than a small use. The Scouts 
will very probably prove of extremely limited 
service in war, but the relatively slow Gems are 
practically obsolete before they are launched. Their 
only real service can be to swell paper totals for the 
benefit of the man in the street. That service is 
not one that will be satisfactory in war. 


SCREW PROPELLERS. 


THE discussion about screw propellers which has 
taken place in our correspondence columns is inter- 
esting, but it is not novel. Almost everything that 
has been said by Mr. Quick and “ W. J. H.” has 
already been said by someone else. The words used 
have not been the same. The turn of a sentence, 
or the phraseology has been different, but the argu- 
ments, and propositions, and theories, and statements, 
and assumptions, and deductions, are virtually the 
same. It is almost impossible to find something to 
say about screw propulsion that has not been said 
before—said many times over. Any of our readers 
who wish to verify this statement will find 
satisfaction if they will consult the correspon- 
dence columns of the back volumes of Tur 
EnaIneER for forty years or more. In a sense 
this is very curious. It would almost seem that 
everything that could be learned about screw pro- 
pulsion was learned within the first few years of its 
adoption on a practical scale. Leaving faith on one 
side, nobody knows now whether better propellers 
than Griffiths’ have ever been made. We have 
more than once explained why no one can be sure 
that any given ship is possessed of the best pro- 
peller. To judge by the numerous letters which we 
receive on the subject, it is worth while to repeat 
the truth, which is, that next to no progress has 
been made in the direction of settling the theory of 
the screw propeller, simply because we are abso- 
lutely ignorant, so far as direct observation is con- 
cerned, of what takes place under the stern of a 
ship and round about a screw propeller. The 
problem of screw propulsion has always been 
attractive to mathematicians. Acres of formule 
have resulted from their labours; and yet it 
is a positive fact that at this moment mathe- 
matics have no more to do with the~ design of 
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real propellers than they have to do with the shape 
of the loaves on our breakfast tables. The dis. 
cussion, for example, in our correspondence 
columns has recently turned on cavitation, and q 
little dispute has arisen as to who first discovered 
its existence. But with all deference to \ 
Normand and Mr. Barnaby, we say without hesita, 
tion, that neither gentleman knows as a fact that 
any such thing as cavitation actually takes place 
We do not say that it does not. Our proposition is 
simply that no one has ever seen it occur outside g 
glass model tank, in which the conditions are quite 
different from those obtaining at sea with a vessel 
running at a high speed. 

Mathematical investigation to be of value must 
be based on observed facts. Of course, a certain 
amount of deductive reasoning is admissible. [f 
however, we find that such reasoning is more often 
wrong than right, we must use it with extreme 
caution. Now, the settled facts about the action 
of a screw propeller are very few. It is known that 
when a screw is caused to revolve in water or air 
it will drive a certain quantity of water or air away 
from it. Ifthe velocity imparted to the water and 
the weight of the water were known, then the thrust 
could be calculated. These two factors never are 
known, and probably never will be known. When g 
propeller is enclosed in a tube, it is possible 
to arrive at figures approximately accurate; but 
the screws of warships and Atlantic liners do not 
revolve in tubes. There are several explanations of 
the action of the screw propeller extant. Accord. 
ing to one, the propeller blades continually cut 
slices off the ‘ solid water,” at rest in front of the 
advancing screw, and push these away astern. 
According to some authorities, the blades twist the 
water into a rope. According to others, there is no 
true rotation of the screw wake. The objection to 
this view is that there is no such thing as solid 
water at rest in front of the screw. It seems to be 
eal do not say that the point is beyond 

ispute — that water moves rapidly astern all 

round an advancing ship. A vessel 500ft. long 
displaces, say, 10,000 tons of water in moving 
her own length. For the method of displace- 
ment we must refer our readers to Mr. Froude, 
but the displaced water will take the line of least 
resistance in filling up the space behind her. It 
rolls in from the sides and from astern, and, no 
doubt, under her bottom. The propeller never has 
any solid water at rest to deal with, to say nothing 
of the draught caused by the propeller itself; and 
this fact affects profoundly the action of the screw 
and the amount of thrust that it can produce. But 
even though the water were at. rest, the slicing-off 
interesting difficulties, which, 
indeed, attend in measure«all the extant theories of 
screw propulsion. It requires very little reflection 
to see that a sternward motion must be imparted 
suddenly to every molecule of the water. Each 
square inch of blade surface is moving, and each 
cubic inch of water is at rest, with reference to the 
resultant of the angular thrust of the screw. The 
act of contact is in effect a blow, nota push. Itis very 
similar to the “slap” with which paddle boards 
hit the water, and must, if it takes place, result in a 
waste of energy. If our readers will form a concept 
of a trough containing bicycle balls in which a 
screw is revolved, pushing balls away and itself 
advancing, it will be seen that unless some special 
action takes place the balls, from being absolutely 
at rest, will undergo instantaneous acceleration. 
So far as is known, no such instantaneous accelera- 
tion can occur in Nature. The resistance of even an 
infinitely small mass to an effort proposing to impart 
a finite velocity to it, in an infinitely small time, 
would be infinite, and we should have the old Greek 
conundrum once more: If an infinite force en- 
counter an insurmountable obstacle, what will 
happen? There can be no room to doubt that the 
water is accelerated gradually just as is a train, 
or a shell from a gun; but precisely how, or in 
what way,no one can — tell. The phenomena 
belong to the realm of recondite dynamic agencies, 
which are inextricably bound up with screw 
propulsion. 

From time to time, indeed pretty often, men 
assure us that they have solved the whole mystery 
of screw propulsion. We do not refer now to the 
multitude who, becoming possessed of a central idea, 
can never be persuaded that they are certainly 
wrong, whatever any one else may possibly be, 
but to men more or less able and well versed in a 
very perplexing subject. The pity of it all is that 
they appear to be quite unable to do any 
real good. It is to be assumed that if the 
authorities in our naval dockyards do not know 
how to design propellers no one else can. 
But events constantly repeated go to show 
that the most competent mathematicians, with the 
aid of experimental tanks and enormous experience, 
really cannot tell beforehand what are the proper 
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rtions for the propeller for any particular ship. 

Poe pe results ae obtained in the days of the 
old Archimedes, Dwarf, and Rattler by trial and 
error. Precisely the same system has to be followed 
by the Admiralty to-day. We have every reason to 
think that Mr. Parsons and Messrs. Denny know 
gjl that can be known about propellers. But they do 
not know enough to prevent them from fitting two 
ropellers to the Channel steamer The Queen, 
which were subsequently removed as being at the 
least superfluous. And so the matter rests where it 
has always rested since the beginning ; and engineers 
and sailors, and mathematicians, and inventors, and 
enthusiasts, pour out their souls in treatises and 
papers and patents, and, after all has been done, 
propellers are designed and proportioned by rule- 
of-thumb and by precedent, and no man living can 
prove that any particular propeller is better or 
worse than any other propeller until the ship has 
been tried ; and even then certainty is not reached, 
because there is a limit to the number of propellers 
with which any one ship can be fitted. Hulls will 
wear out in time, do what we may to preserve 
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AMERICAN IRON TRADE, 


A rew days ago it was announced that the Morse 
Ironwerks and Dry Dock Company, whose plant in 
Brooklyn is one of the largest institutions of its kind in 
the United States, had decided to close down, and the 
American mail brings us information which throws a 
strong and not alluring light upon the labour position in 
the country. Strikes, following each other in rapid 
succession since last year, have necessitated the step, 
and the trouble appears to be due to the malicious hostility 
of delegates and their labour union associates. “ We 
have closed up,” said the president of the company, Mr. 
E. P. Morse, to the New York Times, “solely because of 
continuous labour troubles, and consequent losses, dating 
back into 1902, At that time we were working on con- 
tracts amounting to more than 1,000,000 dols. The men 
employed in the works numbered 2200, and the weekly 
pay roll was 28,000 dols. It was when the unions 
discovered that our yards were full of work that the 
strikes began, and when they found that we were bound 
under penalties to complete our contracts on time. If 
they had made a deliberate plan to ruin our concern they 
could not have worked more systematically than they 
have worked since they started.” Mr. Morse instanced 
the case of the steamship Styria, on which the firm were 
at work. It was discovered that the men were loafing 
and sleeping during their hours of labour. Many of them 
boasted in the open that they had not raised a hammer 
all day. Upon becoming aware of this state of affairs 
the foreman on the ship was removed and a trusted man 
substituted, with orders to discharge anyone found loafing. 
About thirty were discharged. A strike was the result. 
The strikers informed the firm that they would allow no 
more work on the ship unless the new foreman was 
superseded. Next came orders to strike on all the 
other ships. In order to prevent a deadlock it was 
agreed to discharge the foreman, and to put another man 
in his place. From then to the present time there has 
been one continuous succession of strikes, reaching a 
climax finally in that of the machinists. This one began 
on May 26th, and is still in progress. The walking dele- 
gate, with his palm stretched out behind him for “ bak- 
sheesh,” and his summary way with the employer who 
refuses to see it, is not known in New York alone. He 
is all over the manufacturing districts of the country. Is 
it to be wondered at that manufacturers are not so ener- 
getic as they were when trade was on the up-grade, and 
that consumers prefer to keep out, in the conviction that 
prices will soon go still more in their favour? Mr. 
Lessig, president of the Ellis and Lessig Steel and Iron 
Company, the largest naiJmakers in the country, says 
that “ no permanent prosperity can be maintained in the 
iron and steel industry until there is a return to the old 
conservative methods, when there were no dictatorial 
and arbitrary trusts of labour and capital, and when pro- 
duction was regulated by demands. There is no ade- 
quate market,” he said, “in the United States for the 
iron and steel that the mills can produce at 80 per cent. 
of their capacity, and the present cost of production is 
too great to export the surplus to foreign markets.” A 
movement is on foot to curtail iron production, and the 
manufacture of finished goods for stock. The weekly 
output at the beginning of last month was 370,833 tons, 
which is now generally allowed to be well in excess of 
the country’s normal capacity of consumption. An odd 
feature of the situation is that imports of iron and steel 
continue on a considerable scale, though on the down 
grade. The figures of the August imports and exports 
of iron and steel just presented by the Department of 
Commerce and Labour show that the imports in August 
were 8,440,100dols. in value against 3,529,676 dols. in 
the preceding month—July—and against 4,123,314 dols. 
in August of last year. Thus the falling off, compared 
with the preceding month, amounted to less than 
100,000 dols., and compared with August of last year 
amounted to 683,214 dols. Almost all of the reduction 
was in ingots, blooms, slabs, billets, and bars of steel, and 
tin-plates. The quantity of these imported in August 
was 45,650,655 lb. against 74,076,956 lb. in July, 1903, and 
87,420,104 Ib. in August, 1902. In tin-plate the importa- 
tion of August, 1903, was 6,977,012 1b. against 11,598,763 lb. 
in July, 19038, and 6,287,106 lb. in August, 1902. For the 
eight months ending with August the total value was 
32,289,525 dols. against 23,456,760 dols. in the correspond- 
ing eight months of last year, and 12,210,382 dols.. in 
the corresponding eight months of the preceding year. 





On the export side the figures of iron and steel for 
August show little change compared with the preceding 
month, or corresponding months of the preceding year. 
The total exports are 8,363,448 dols. against 8,641,525 dols. 
in August of last year, while the total for the eight months 


are 65,466,924 dols. in value against 65,904,829 dols. 


ELECTRIC TRAMWAYS IN LONDON. 


A FURTHER step in connection with the scheme for the 
conversion to electric traction of the tramways of the 
northern side of the river Thames is now proposed to be 
taken by the London County Council, which owns the 
lines in question, although they are worked by the North 
Metropolitan Tramways Company, on the basis of a lease 
which expires in 1911. A clause in the lease provides 
that the tramways may be reconstructed for electric 
traction, either by the County Council or the company, 
and as the former has decided that the work shall be 
carried out on its own account, negotiations have been 
proceeding with the company for some time past, with a 
view to the fulfilment of the terms of the lease in’ this 
direction. It was stated in this journal a few months ago 
that the company favoured the introduction of the over- 
head trolley system, whereas the road authorities, in the 
form of the present borough councils, raised objectioris 
to overhead wires, and asked for the establishment of the 
conduit system in the north as in the south of London. 
It is not known whether the difficulties which have 
arisen in consequence of these opposing interests have 
yet been overcome, but apparently this is not the case, or 
an intimation of the fact would at once be forthcoming 
from official circles. Nevertheless, the fact may be 
remembered that the County Council last July authorised 
the preparation of plans and specifications relating to the 
reconstruction of existing, or the construction of new 
lines in the north, of a total length of 52 miles of 
single track on the conduit system, and itis now con- 
sidered advisable that those sections which can be 
worked independently with through services of cars, 
should be placed m hand as soon as_ possible. 
The total length of these tramways comprises 22 miles of 
single line, and it would be practicable for them to be 
worked from the power station being erected at Green- 
wich. It is now proposed, as is pointed out in a report 
submitted to the County Council, to expend £600 for the 
purpose of making trial holes along the routes of the 
tramways, in order to ascertain the depth available for 
the conduit over railway and canal bridges, and the posi- 
tions of pipes, wires, &c., under the carriageway. There 
is, of course, nothing to prevent the execution of this 
preliminary work with the approval of the road authori- 
ties, but more confidence would be manifested in the 
prospects of the conversion scheme being carried out at 
an early date, if the report in question contained an 
announcement that the North Metropolitan Tramways 
Company is now agreeable to the introduction of the 
conduit system, and a statement as to the amount of 
compensation which may have to be paid for the disturb- 
ance of the lines during the existence of the lease. 








HENRY MARC BRUNEL. 


HeNRY Marc Brunet, whose death took place on the 7th 
instant, was the second son of I. K. Brunel, the engineer 
celebrated especially in connection with the Great Western 
Railway and the steamship Great Eastern, and with him, 
since he was unmarried, the illustrious family comes to an end. 
Although only seventeen when his father died, he had taken 
a personal part in some of his later engineering works, notably 
in the launch of the Great Eastern, and his subsequent con- 
tributions to the ‘‘ Life of I. K. Brunel,’’ published in 1870, 
are therefore in some measure descriptions at first hand. He 
was born in 1842, educated at Harrow and at King’s College, 
London, and served a premium apprenticeship at the Arm- 
strong Works at Elswick, whence he went to be a pupil of 
Mr.—afterwards Sir John—Hawkshaw. During his service 
with Sir John Hawkshaw he was engaged, amongst other 
things, in an elaborate series of soundings in the English 
Channel, which were undertaken for the purpose of selecting 
the best route for the early scheme of a Channel tunnel 
proposed by his master, Sir John Hawkshaw. He was sub- 
sequently engaged, with other members of Sir John’s staff, 
in a very elaborate examination into the condition of the 
Caledonian Railway with the lines affiliated therewith. 
He also acted as assistant to the resident engineers 
in the construction of Penarth Dock, near Cardiff, 
and of the Albert Dock at Hull. Prior to his active 
entry into professional life, he was engaged for some yeare 
with his brother, the late Dr. Isambard Brunel, in compiling 
the life of their father. He was an intimate friend and 
devoted disciple of the late Mr. William Froude, F.R.S., 
formerly a member of his father’s engineering staff, but best 
known by his scientific researches bearing upon naval archi- 
tecture. In these researches Henry Brunel took a lively 
interest, and in the experiments which were made on ships of 
H.M. Navy, he placed his time and his talents unreservedly 
at Mr. Froude’s disposal. His strictly professional work 
during the period between 1870 and 1878 included the con- 
struction of a large reservoir for the water supply of Torquay, 
and a careful and complete investigation of methods for the 
prevention of waste, also a visit to Brazil for the purpose of 
examining and reporting on an important installation of 
hydraulic hoists at Bahia, and engagements in connection 
with a variety of parliamentary proposals. 

In 1878 he entered into partnership with Mr.—now Sir 
John—Wolfe Barry, to whom he was to the day of his death 
united by the closest and most intimate ties of friendship, 
and his subsequent professional career is bound up with that 
of Sir John and their other partners. He was intimately 
concerned with all that they undertook, but in particular may 
be mentioned the important Barry Dock in South Wales, the 
St. Paul’s Station and railway bridge over the Thames at 
Blackfriars, the Tower Bridge, and the bridge recently com- 
pleted at Connel Ferry, near Oban. 

His personal character endeared him deeply to all his 
friends. His keen and singularly whimsical humour, which, 
with some reserve of manner with strangers, at first sight 
seemed his uppermost characteristic, was for his intimates 
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thrown into the shade by his rigid principle, high purpose, 
sympathy with others, and great warmth of heart. In the 
autumn of 1901 he had a slight apoplectic stroke, followed a 
few months later by the bursting of a blood vessel in the 
brain, from the effect of which he never fully recoyered. He 
was a member of the Institution of Civil Engineers, of the 
Institution of Mechanical Engineers, and of the Institution 
of Naval Architects. 








DOCKYARD NOTES. 


Some queer stories are floating round about A 1 submarine. 
We do not think that too much credit should be assigned to 
them, though it is a fact that the starting of her engines the 
other day nearly asphyxiated her crew. So far as we can 
gather, this may be attributed to inexperience rather than to 
any defect, saving the inherent. defect of all submarines, that 
the crew are practically bottled up inside. A submarine—if 
only people would realise it—is, in essence, a motor car that 
goes under water. In the ordinary car if the ‘‘ mixture ’’ is 
at all bad, it is only the public in the road which suffers. In 
the submarine the ‘‘chauffeurs’’ are inside the bonnet as it 
were, and hermetically sealed in at that. No wonder, there- 
fore, that now and again they ‘‘ feel bad.’’ 





THE men with most opportunity to feel bad are the engine- 
room artificers, who diagnose things wrong according to the 
particular kind of headachethey have. On thesemen morethan 
any the safety of the boat depends, nor do any other members 
of the crew run such risks. Yet, for some extraordinary 
reason, while both officers and men receive double pay, or 
thereabouts, the E.R.A.’s only get an extra threepence per 
day for all they have to go through. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


On Saturday last the members of the Manchester Association of 
Engineers opened their winter session by a visit of inspection to 
the new works erected at Reddish by Messrs. Craven Brothers, 
Limited, of Manchester. These w cover an area of about 
five acres, and have been specially designed for building over- 
head electric and other types of cranes. It is, however, 
the intention of the firm, who have purchased twenty acres 
of land, eventually to remove their works from Manchester, 
where their machine-too] trade is carried on, to Reddish, when 
the whole of their operations will be concentrated, and the entire 
works will cover an area of ten acres, the remainder of the land being 
set apart for the erection of workmen’sdwellings. The shops already 
erected, and which give employment to between 500 and 600 men, 
are lofty and well-lighted buildings, 25ft. to the crane-levels and 
34ft. to the square ; they consist of an extensive foundry, elegantly 
designed power house, erecting and girder shops, smithy, and 
special tool department. The foundry is 300ft. long by 125ft. wide, 
divided into two bays of 50ft., with one side annexe of 25ft. The 
principal bay is traversed by two 25-ton four-motor electric cranes, 
the other by two 10-ton three-motor cranes, of high speed, and 
modern design, built bythe firm. In addition to thecranes, the whole 
of the foundry is fitted with pneumatic pipes for working numerous 
air hoists about the foundry, which can removed from one 
position to another as occasion requires. The core stoves attached 
to the foundry are of large dimensions, one being 25ft. square, with 
two others 25ft. by 12ft. 6in., and they are all heated by producer 
gas. One end of the annexe is set apart as a brass foundry, which 
is a commodious shop, 75ft. long by 25ft. wide. For serving the 
foundries there are two cupolas of 5ft. diameter, and one 4ft. 
diameter blown by an electrically-driven Roots blower. The 
erecting shop is 325ft. long by 175ft. wide, divided into three bays, 
each 50ft. wide, and on one side there is an annexe of 25ft. One 
of the bays is traversed by a 25-ton four-motor electric crane, 
and the middle bay by a 15-ton three-motor electric crane, with 
a 10-ton crane running on a separate gantry underneath which is 
used independently for serving the machine tools. The next bay 
forms the girder department, and this is traversed by a 5-ton 
three-motor express speed overhead electric crane used for con- 
veying material to smithy situated at one end of this shop. 
The side annexe adjoining this bay is set apart exclusively for the 
turret lathe department, bolt screwing, and bolt and rivet stores. 
The whole of the works are exceedingly well heated and 
ventilated and electrically-lighted and driven throughout, the 
bulk of the tools being uped together, with one or two 
special tools in. the girder department consisting of plate 
straightening and bending rolls, punching and shearing machines, 
and metal saws driven direct by motors attached. The power for 
the whole of the works is generated in a separately built power- 
house, at present equipped with one 200-kilowatt generating set, 
consisting of a Bellis and Morcom triple-expansion condensing 
engine coupled direct to a generator, and the condensing plant is 
conveniently placed in pd, ncemeama of the js house. In the 
boiler-house alongside is a Lancashire type of boiler, 30ft. long by 
7ft. 6in. diameter, built by Messrs. Musgrave and Sons, Bolton, and 
the steam is generated at 1801b. pressure. It may be mentioned 
that the power-house has been built of sufficient dimensions to 

rmit of trebling the present generating plant, and the adjoining 
Eoilde-house has’ been constructed so that the steam power can be 
increased to a proportionate extent. Adjoicing the works are 
the offices, which, although at present temporary structures, 
pending the completion of the entire works, are com- 
modious and well equipped, providing ample accommoda- 
tion for the various sections of the staff. A spacious and 
elegantly furnished club bouse has also been erected on the 
grounds adjoining the works, with well equipped kitchen and 
separate dining rooms for the staff and the workmen, whilst in 
connection with the club house a bowling green is being laid out 
for the recreation of the employés. The works are very advantage- 
ously situated, in direct ccnnecticn with both railway and water 
carriage, sidings from the London and North-Western Railway being 
run straight into the yards, and the shops and the site adjoin the 
Stockport Canal. Aftera thorough inspection of the works the party 
proceeded to the Grand Hotel, Manchester, where they sat down . 
totea. Mr. E.G. Constantine, the president, who occupied the chair, 
expressed his very earnest hope that the members of the Association 
would avail themselves of the offer with regard to the day training 
of apprentices which had been put forward by Mr. J. H. a 
the principal of the Municipal Technical Schools, and that 
arrangements would be made whereby a number of apprentices 
might be enabled to attend the day classes. He also wished to 
convey their thanks formally to Messrs. Craven Brothers, 
Limited, for the permission given” to visit their works, which had 
been highly interesting to the members. Mr. W. H. 5S. Craven, 
the senior partner in the firm, briefly acknowledged the vote, and 
said it had been a great pleasure to throw open their works for 
the inspection of the members, and if the visit had been of 
interest they were more than satisfied. The remainder of the 
evening was occupied with a programme of operatic music. 

In a future issue we purpose giving a more detailed description 
of the new works of Messrs. Craven Brothers, together with illus- 
trations and drawings of special portions of the shops and plant. 











Ir is now expected that the boring of the Simplon 
Tunnel will have been accomplished by March next, and that the 





tunnel will have been completed by the end of next year. 
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STEAM MOTOR COACH, 


GREAT WESTERN RAILWAY 


MR, G. J. CHURCHWARD, M, INST. C.E., SWINDON, ENGINEER 

















GREAT WESTERN RAILWAY STEAM MOTOR 
CARRIAGE. 
On Wednesday last the Great Western Railway Company 


put into service the first of the self-propelling steam railway 
carriages that are to run between Chalford and Stonehouse, 


diameter, fitted with 477 tubes lin. diameter. The height 
is 9ft. 6in. The working pressure is.180 lb. per square inch. 
The heating surface in tubes is 625-58 square fect, in fire-box 
44°34 square feet, and the total is 669-92 square feet. The 
grate area is 11-48 square feet. A water tank holding 450 
gallons is carried under the coach. 





r= 


0 oD | | | | 
Tt tt 


Ce FEW all NAUTINER HUTTE 
ii 


=5==) > SES r 


HA 


HU 


as [ae 


| =} 


om | oo | os || 
ai at 








lei 
EF ob t So 





ys 
dete agp ieee ty 
4% TT ge ~% P i 





aE 
oe Oe 1: 











12/9 %e_--- 
Motor Compartment 











" 


“a2 ENGISEXR 


£5.85 "Wheel Base 
57.034 Over Mouldings _ 


4 oie 
Passenger Compartment s 





at ylinders 12x16 Wheels 38°Dia é 
Working Pressure/60/bs.per 
Heating Surface 669-92 °F 
ViregrateArea 1/489 Fé 
Tractive Force 8483 /bs 


' ' 
H 4 





2 See 

a "7 
© 
SS! wir 
qi De 

















'S 


‘ Swan 


STEAM MOTOR CARRIAGE 


and through the courtesy of Mr. Churchward we are able to 
put several illustrations of one of these vehicles before our 
readers to-day. 

These cars are 57ft. fin. long by 8ft. 63in. wide, and the 
height—inside measurement—is 8ft. 2in. The underframes, 
which are of steel, are carried on suspension-hung bogies. 
The total wheel base of each of the vehicles is 45ft. 6in., that 
of the motor bogie being 8ft., and the carriage bogie 8ft. 6in. 
They can be driven from either end. 

Each car is divided into the following compartments :— 
Passenger, 39ft. long ; motor, 12ft. 9in. long ; and vestibule, 
4ft. long. The structural framing is of BaJtic and Canadian 
oak, the upper part of the outside being panelled with 
Honduras mahogany, and the lower part cased with narrow 
matchboarding. Electrical communication is provided for 
the convenience of the conductor and driver. Hand and 
vacuum brakes, which can be operated from either end of 
the vehicles, are fitted to each bogie. 

In the passenger compartment all finished work is in 
polished oak. The roof is painted white, relieved with blue 
lining. This compartment will accommodate fifty-two pas- 
sengers, sixteen in cross seats in the centre, and thirty-six in 
longitudinal seats towards each end—see sketch plan. The 
seats and seat backs are composed of woven wire covered with 
plaited rattan cane. The longitudinal seats are arranged in 
sets of three, each seating three passengers. The divisions of 
these seats, also the seat ends of the cross seats, are of polished 
oak, and support arm rests. 

There are eight Jarge windows fitted with spring blinds at 
each side of the compartment, with two ventilator lights 
above each, which may be opened and closed by the pas- 
sengers. Two brass rails, supported by pendants fixed to the 
roof, run from end to end of the compartment, to which are 
attached leather hand loops fr the assistance of passengers. 
The vestibule, which is at the end of the cars, is provided 
with steps by means of which the cars can be entered or left 
at level crossings. Hinged flaps will cover the steps to allow 
of entering or leaving the cars at station platforms. Col- 
lapsible swing gates are fitted to prevent passengers leaving 
or entering the cars while in motion. Sliding doors of 
polished oak with glass panels allow of communication 
between the vestibule and passenger compartments. 

The cars are lighted by gas lamps, 14 candle-power each. 
The gas is stored in cylinders attached to the underframe. 
There are six duplex burners in the passenger compartment, 
one in the vestibule, and two in the motorcompartment. The 
cars are driven by a steam motor, with coal for fuel. 

The cylinders are 12in. by 16in., fixed horizontally on the 
frame of the bogie. They drive on to the trailing pair of 
wheels, which are coupled to the leading pair. 

The diameter of the wheels is 3ft. 8in. The cylinders have 
balanced slide valves on top, and the valve motion is of the 
Walschaert type. The tractive force is 8483 lb. Steam will 
be supplied by a vertical boiler with cone top, 4ft. 6in. 








This coach will carry fifty-two passengers and a small quan- 
tity of luggage. It will be seen that, whilst in many respects 
it resembles the similar vehicle now at work on the London 
and South-Western Railway and illustrated in our issue of 
April 10th last, in others it differs materially. The driver in 





COAL HOIST AT GLASGOW 


HARBOUR. 


AN important new feature in the equipment of Glasgow 
Harbour, and one entirely novel to the Clyde so far, is the 
hydraulic coaling hoist recently erected and set to work at 
the west end of the south quay of Prince’s Dock. Through the 
courtesy of Mr. T. R. Mackenzie, general manager and secre- 
tary to the Clyde Trust, and of Mr. Geo. M. Baxter, the Trust's 
mechanical engineer, we herewith give an illustration of the 
hoist and its approaches, &c., and for the subjoined informa- 
tion as to its construction we are indebted to the makers, 
Sir W. G. Armstrong, Whitworth and Co., Elswick-on-Tyne, 
The new hoist, which ig,one of the largest yet constructed, 
greatly accelerates the coaling of vessels, and deals with the 
larger capacity wagons now in vogue in @ way not poasible to 
the ordinary steam jib crane. It is also provided with 
weighing arrangements for checking the weight of coal 
wagons, which obviate the chances of dispute, subject as the 
wagons are to vary in weight with the en In view of coal 
wagons increasing in size, the hoist is capable of lifting a load 
of 25 tons, while, to permit of it accommodating the largest 
class of vessels, the wagon cradle can be lifted and tipped at 
a height of no less than 50ft. above quay level. The hoist is 
of the suspended pattern, in which everything except the 
holding-down bolts is kept above the level of the quay, and 
which only requires as a foundation a solid block of concrete 
or masonry of sufficient size to take the base of the framing. 
It was originally arranged to lift wagons of a gross weight ot 
20 tons to a height of 50ft. above the quay, but it was after- 
wards decided to increase the lifting gewer to 25 tons, which 
was effected by the addition of an assistant lifting cylinder 
attached to the framing. Under the arrangement adopted, 
the loaded wagons are marshalled on the level of the quay, 
and are one by one drawn on to a turntable, then on to a 


HYDRAULIC 





INTERIOR OF STEAM MOTOR CARRIAGE 


Mr. Drummond’s design stands in a cab very like that of an 
ordinary locomotive, whereas in, Mc. Churchwarden’s carriage 
the driver is ina compartment in front-of the engine, 


weighbridge for weighing, and then into the hoist cradle. 
Th> cradle is lifted to the height required, and after the 
| contents of the wagon have been tipped into the shoot the 
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descends to the level of a viaduct, about 20ft. above 


ak The empty wagon is run off the cradle on to 
| other weighbridge for re-taring, from which it runs, by 


ti eet 
: ent y, down an elevated incline back to quay level. 


The hoist itself consists of braced steel framing secured to 
the quay by holding down bolts. This framing forms the 
uides for the cradle on which the truck is lifted, and is fitted 
with a tipping frame, by means of which the wagon. can be 
tipped to an angle of 45 deg. at any point in the lift of the 
hoist. The wagons to be dealt with, being all fitted with end 
doors, when tipped discharge their contents into the shoot on 
the front of the framing, which is so arranged that it ean be 
adjusted to suit the level of the ship being loaded. The heel 
efid of the shoot iscarried by brackets and pawls taking into 
racks on the front pillars of the framing, safety chains being 
slso provided in case the pawls become disengaged. The point 
of the shoot is supported by chains leading over pulleys on 
the top of the hoist framing. When notin use the shoot point 
is tipped up so as not to be in the way of vessels lying along- 
side. The point of the shoot is fitted with a pair of hinged 
doors for controlling the flow of the coal, while a removable 
lengthening piece is also provided for fitting on to the end of the 
shoot when required. The adjustment of the shoot is effected 
by making a temporary attachment of either the heel or point, 
or of both, to the lifting cradle. The lifting and tipping of 
the cradle is effected by hydraulic cylinders placed vertically 
on the side of the framing, with the rams working downwards, 
one of the lifting cylinders being in constant communication 
with the pressure mains, so as to economise power when 
lowering the empty wagon. The cradle and tipping frame are 
suspended F chains passing over pulleys on the top of the 
framing to the lifting cylinders already mentioned. 


LACQUERS AND PAINTS FOR METALS. 
No, IiL* 

LACQUERS are compounds in which lac. is dissolved in an 
alcoholic fluid, and the conmrpound applied tothe. surface of 
bright metal, being caused to adhere thereto by heating the 
coat of lacquer at a moderate temperature. The object of 
lacquering is to prevent the bright surface tarnishing, or 
becoming coated with a film of oxide. The metals usually 
Jacquered are brass, copper, and tin, either new or those 
which have been previously lacquered. In the case of new 
metals, no preliminary preparation of the surface is required, 
but it must be perfectly free from grease, otherwise the 
lacquer will not adhere, but frizzle up when submitted to 
the heat of the stove. In the case of metals that have been 
previously lacquered, all the old lacquer must be perfectly 
removed before applying a fresh coat. 

The removal of old lacquer is accomplished by boiling the 
metal with a strong solution of potash or pearlash. 
When it appears clean, dip the metal into a weak acid solu- 
tion, made by mixing 1 part of nitric acid to 3 or 4 
parts of water. The metal should remain in this liquid for 
about an hour, and then taken out and well washed-in 
water. 

The metal should be scoured with clear sand until its 
surface is quite clean and free from old lacquer. After this, 
prepare a dipping fluid by mixing together equal parts of 
nitric and sulphuric acids, and add to the mixture about 4 part 
extra of nitric acid, in which zinc has been dissolved to the 
extent of 1 part of zinc to3 parts acid. Boil up the fluid, 
and, while boiling, dip the metal in it, and let it remain 














HYDRAULIC COAL HOIST AT GLASGOW HARBOUR 


On one side of the framing is an auxiliary or anti-breakage | there until it has acquired the colour desired. Usually 4 to 
crane, having a lifting power of 4} tons, by means of which a | } pint is sufficient. Then dip the metal in clean .cold water 
box can be filled at the — of the shoot, and lowered down | —running water if convenient—so as to remove all traces of 

shi 


into the bottom of the 


tion being repeated until a cone of coal is formed in the hold | dry and be free from - dust. 


of the vessel up to the level of the hatchway, to which the 
point of the shoot is also adjusted. This, in the case of tender 
coal, reduces the breakages in shipment, as after the cone is 
once formed, coal can be tipped directly from the wagon 
without requisitioning the shoot. The crane is fitted with 
hydraulic lifting and turning machinery. All the motions of 
the hoist, and anti-breakage crane, are controlled by one man 
from the elevated cabin on the side of the framing. The hoist 
has now been in use some little time, and is working most 
satisfactorily, and recently loaded at the rate of forty-five 
wagons per hour into a fairly large vessel. 

The coal crane formerly in use at the same part of the 
dock quay still remains, so that it can be utilised as an 
auxiliary to the hoist, thus enabling a very large steamer to 
be loaded at both hatches. By the opening of a new branch 
railway—the engineer for which was Mr. James Deas, of 
Glasgow—which is worked jointly by the Caledonian, the 
North British, and the Glasgow and South-Western 
Railways, Prince’s Dock has now railway connection inde- 
pendent of the service from the general mineral terminus, 
further up the harbour on the same side. It is expected that 
between the two connections, the new hoist, and the existing 
crane, a large volume of business will be undertaken. This 
will facilitate the working of the mineral traffic to and from 
the dock, and relieve the congestion which has prevailed at 
the general terminus for a number of years. In connection 
with the hoist, the employés of the Clyde Trust have built a 
retaining wall along Govan-road, 1990ft. in length, also the 
incline retaining wall, 1120ft. in length, and laid all rails and 
causewaying. The steel viaduct across the quay from the 
hoist was constructed by the Motherwell Bridge and Roof 
Company, Limited, the turntables by Messrs. Dick, Kerr and 
Company, Limited, and the weighbridges, which are of the 
dial type, by Messrs. W. and T. Avery, Limited. 

Ina future issue we shall, through the courtesy of Messrs. 
Sir William Armstrong, Whitworth and Co., Limited, be able 
to present a drawing of one of these fine cranes, and in the 
Present issue, on page 376, we give two views of a very similar 
crane constructed by the same firm for Dundee. This crane 
is without the supplemental cylinder which givesthe Glasgow 
crane the ability to lift from 5 to 7 tons more weight. 








A concessjon has been granted for the construction of 
a railway frony Chimbole to Recuay, in Peru, and surveys of other 
lines are being made, 
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p and there discharged; this opera- | the dipping fluid, and then place the metal in sawdust to 


When removed from the saw- 
dust, rub the surface to be lacquered with chamois leather. 
Then warm the metal over the stove until it can hardly. be 
held in the hand, when the lacquer should be applied. -It is 
essential, in this lacquering process, that the metal should not 
be touched by the hands at.all where the-lacquer is to be 
applied, as the exudations from the flesh will prevent the 
adhesion of the Jacquer. The shape of the article. will deter- 
mine what sort of tool is required to hold it by when apply- 
ing the lacquer and drying off afterwards. Owing to the 
nitrous fumes that are emitted when putting the metal into 
the dipping acid, itis advisable to do_the lacquering in a 
workshop with plenty of draught, or high roof, because these 
fumes are irritating and poisonous if inhaled. 

Some lacquering stoves have a large hood to carry off the 
fumes, while the shape of the stove varies according to the 
shape of the article to be lacquered. In the case of. new 
metal the preliminary cleaning consists in freeing the metal 
from grease by dipping it in a hot, weak solution of potash, 
then killing this alkali by steeping in a weak ‘acid solution, 
rinsing and drying in sawdust, and then holding the metal 
over the stove and applying the lacquer. 

The materials for lacquering consist of shellac, sandarach, 
mastic resin, and Canada balsam for. the solid ingredients, 
which are dissolved in either of the following fluids :—Oil of 
turpentine, turpentine varnish, methylated spirit. - To 
give colour to the lacquer, which ranges from pale gold to a 
full rich red orange—in some cases red, green, and blue 
lacquers are made use of—the following ingredients are 
employed :—Annatto, Cape aloes, dragon’s blood, gamboge, 
safiron, red sanderswood, and turmeric. But by means of 
aniline dyes variously coloured lacquers are obtained, 
but as it is not every aniline dye that will remain 
unchanged by the heat of thé stove, it is best to depend on 
the above materials, unless, of course, experiments have been 
previously made with special aniline coloured lacquers. 

To prepare.the lacquer, weigh and measure out the respec- 
tive quantities of each ingredient, then put them into a 
suitable vessel—a large glass bottle or tin that can be corked is 
suitable—and place the vessel in a warm place until the 
solids have dissolved, give a frequent shake up, then allow 
to settle for one to two days, and pour off the clear fluid from 
the sediment. 

When using mastic or sandarach resin they cohere so 





* No, II. appeared September 18th. 





closely together that it renders their solution difficult, but by 
mixing some clean. pow: glass with the resin to be dis- 
solved the solvent action of the alcohol is greatly facilitated. 
When preparing coloured lacquer it is best to colour the 
methylated spirit before dissolving the resin therein; this is 
done by digesting the respeetive eolouring matter in the 
alcoholic fluid, and, when it is sufficiently coloured, straining 
or filtering the fluid from the dregs, and then dissolving the 
resin in the filtered fluid. 

The modus operandi of lacquering is as follows :— 
Carefully remove all the grease from the surface to be 
lacquered, and be careful not to allow the fingers to 
touch the work while lacquering—a pair of spring tongs, or a 
taper stuck in a convenient tool to hold the article by while 
applying the lacquer. When it is necessary to handle the 
article, always take hold of it by means of a piece of clean 
cloth that is not fluffy. Before applying the lacquer make 
the metal so hot that the brush smokes when applied, but be 
careful not to have the metal hot enough to burn the lacquer. 
The proper temperature will cause the lacquer to dry almost 
at once, whereas a temperature too hot will. frizzle the resin 
in the lacquer, and then there is no alternative butto 
the metal from all traces‘of lacquerJand begin de nove. As 
regards the vessel holding the lacquer, a wire should be 
stretched across it from side ,to side so that any super- 
fluous:Jacquer may be scraped off the brush by stroking 
across the wire, which will allow the superfluous: lacquer to 
fall into the vessel ; otherwise, if the brush be stroked against 
the sides, the lacquer will runtdown the sides of the vessel 
and make it messy and awkward to handle. 

The tips of the hairs of the brush should be perfectly level 
or even, so as to avoid marks of the bristles, and any loose 
hairs that come out of the brush and settle on the coat of 
lacquer should be picked up at once with a. pair of fine- 
pointed tweezers, and that part again brushed over with 
lacquer. Too much lacquer should not be in the brush 
when applying it, only just sufficient to cover the surface 
with a few strokes of the brush, otherwise the coating will 
be uneven and lumpy in parts. Use only the tip of the 
brush to spread the lacquer with, and apply it steadily and 
without hesitation, so as to avoid patchy work. 

Two coats at least should be given, and, to make a durable 
coating, it is usual to lay the first one on fairly thick—but 
even—so as to permit it being blazed off by holding it over 
a spirit lamp, or Bunsen burner, after application, being 
careful not to over heat or burn the coat of lacquer. If the 
coating is too thick it will look jammy on the work, and if 
too thin it will show prismatic colours. The first case is 
remedied by the addition of a little more methylated spirit 
to the lacquer; and in the latter case the thin coat is due to 
there being tov much spirit, therefore the remedy consists in 
this case of placing the vessel containing the lacquer on a 
stove and evaporating some of the spirit. It is advisable 
not to put out too much lacquer from the bottle into 
the versel from which it is being used, so as to avoid it 
becoming too thick while using, as the spirit quickly 
evaporates. 

It is only in the more expensive work that lacquering by 
hand is carried out. Cheap work is generally ‘‘ dipped.” 
The dipping process is carried out as follows :—Make a 
mixture of equal parts of nitric and sulphuric acids, dip the 
metal in the fluid for a second, then remove it, rinse in cold 
water to free from all traces of acid, then dip it in hot water, 
remove, and put it into a vessel of alcohol—spirits of wine, 
not “ methylated ” spirit—rinse it round in the liquid, then 
dip momentarily in the liquor, shaking vigorous 'y on removal, 
to throw off extra lacquer, and lay the article on a warm 
metal plate until dry ; let it cool before handling, when it can 
be wrapped up or stored away in a box of sawdust. Never 
handle lacquer work until cold. 

In the case of brass articles that are to be lacquered 
with a colourless, or nearly colourless, lacquer, they are, 
after being annealed, pickled, scoured, and washed, then 
either dipped for a moment in pure commercial nitric acid 
and washed in clean water and dried in sawdust, or else 
immersed in a mixture of 1 part nitric acid with 4 parts of 
water, until a white curd or scum covers the surface, when 
the articles should be removed from the acid fluid, washed 
in clean water, and dried in sawdust. The first process gives 
a bright, glossy look to the brass; the second process 

roduces a flat or ‘“‘ matt ” surface, which is relieved in parts 
a burnishing, then the articles are dipped for an instant in 
commercial nitric acid and well washed in water containing 
argol—i.e., crude tartrate of potash—to preserve the colour 
until dried, and dried in warm sawdust. When thus pre- 
pared the goods are heated on a plate and varnished. The 
varnish used is a spirit one, prepared by dissolving 8 oz. of 
shellac in 1 gallon of spirits of wine. This simple varnish is 
coloured with suitable colouring matter, using red sanders- 
wood, dragon’s blood, and annatto for richness of colour, and 
turmeric, gamboge, saffron, Cape aloes, and sandarach resin 
for lowering the tone of colour. The first three brightening 
substances gives a reddish hue to the lacquer—the remainder 
—or dulling materials—produce a yellowish lacquer, while 
mixtures of these sets of colouring materials produce orange 
hues according to the proportions used. 

The following selected formule produce all the usual 
lacquers in use, but other formule will be found in the 
“ Practical Polish and Varnish Maker,’’ published by E. and 
F, N. Spon :— 

1. Yellow lacquer, strong and simple : $ gallon methylated 
spirit, 1 Ib. shellac. 

2. Simple, but pale: 4 gallon methylated spirit, 4 oz. 
shellac. 

8. Fine and pale: 4 gallon methylated spirit, 4 oz. gam- 
boge, powdered, 1} oz. Cape aloes, 4 oz. shellac. Digest and 
filter. 

4, Fine pale: 4 gallon methylated spirit, 4 oz. turmeric, 
not powdered, 4 oz. gamboge, 1 oz. saffron, 4 oz, shellac. 
Digest and filter. 

5. Fine and pale, but expensive, owing to the large amount 
of saffron required: 4 gallon methylated spirit, 1 oz. safiron, 
2 oz. sandarach resin, 2 oz. shellac. Digest and filter or 
strain. 7 : 

6. Pale gold : 1 quart methylated spirit, 4 oz. turmeric, 
powdered, 1 oz. sandarach resin, 2 0z. shellac. As before. 

7. Pale yellow: 1 quart methylated spirit, } oz. gamboge, 
4 oz. Cape aloes, 2 oz. shellac. As before. 

8. Full yellow : 1 quart simple pale lacquer, } oz. annatto, 
1 oz. turmeric, 1 oz. shellac. 

9. Gold: 1 quart methylated spirit, 4 0z. annatto, 4 oz. 
turmeric, 4 oz. saffron, 6 oz. shellac, 

10. Gold: 4 gallon methylated spirit,” 8 oz." turpentine 
varnish, 8 oz. turmeric, 3 oz. gamboge, 1} oz. saffron, 3 oz. 
shellac. Digest the colouring matter jn the spirit, then filter, 
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add the turpentine varnish, put in the shellac, and allow to 
digest, then filter and strain. 

11. Deep gold: 1 quart methylated spirit, 4 oz. turmeric, 
6 oz. shellac. Digest together. 

12. Reddish lacquer: 4 quart methylated spirits, } oz. 
dragon’s blood, } oz. annatto, 2 oz. shellac. 

13. 1 quart methylated spirit, 4} oz. spirits of tur- 
pentine, 5 oz. dragon’s blood, 1 scruple red sandal wood. 

14. 1 pint turpentine, 1 oz. dragon’s blood, 3 oz. annatto, 
1 pint shellac. In preparing the coloured lacquers it is advis- 
able to keep a few bottles holding a quart or two of each dif- 
ferent coloured spirit, and to mix them together to produce 
the coloured lacquer desired before dissolving the shellac in 
the coloured fluid. 

Speciat Lacquers. 

Lacquers for dipped brass: 1 gallon 95 per cent. methy- 
lated spirit, 8 oz. seed lac, 4.02. soft copal gum, 4 oz. saffron, 
$0z. annatto. 

Gold lacquer for dipped brass: 36 oz. methylated spirit, 
6 oz. seed lac, 20z. amber resin fused and powdered, 2 oz. 
gum. gutta, 24 grains red sandal wood, 60 grains dragon’s 

ood, : i iental saffron, 4 grains coarsely powdered 

Gold lacquer for brass not dipped: 1 gallon methylated 
spirit, ? lb. turmeric root powdered, } Ib. gamboge, 1} Ib. 
sandarac resin, 6 oz. shellac, 5 oz. turpentine varnish. 
Digest the colouring matter in the spirit and filter, then 
dissoive the solids in the coloured spirit, and finally mix the 
turpentine with the spirit lacquer at a gentle heat, and allow 
it to clarify by standing. 

Red lacquer for tin: ? gallon methylated spirit, 24 oz. 
dragon's blood, 300z. Canada balsam, 30 0z. mastic resin, 
15 0z. shellac. For a yellow colour, instead of dragon’s blood, 
use 44 oz. carmine and 1}0z. saffron as the colouring matter; 
other ingredients as above. 

Lacquer for copper plates: 5 to 63 quarts of 95 per cent. 
methylated spirit, 15 oz. sandarac resin, 15 oz. shellac 
bleached, 6 oz. mastic resin, 60z.camphor. For other copper 
articles the quantity of spirit should be reduced to one-fifth 
or one-sixth of the above quantity. 

Red lacquer for bronze: 3 quarts methylated spirit, 12 oz. 
shellac, 8 oz. sandarac resin; colouring matter, dragon’s 
blood and turmeric g.s. 

Green lacquer for bronze: 1 quart simple pale Jacquer, 
40z. turmeric, 1 drachm gamboge. 

Rich red lacquer for metais: 1 gallon methylated spirit, 
coloured with dragon’s blood q.s., 5 oz. shellac, 4 oz. san- 
dsrac resin, 1 oz. gumelemi. Allow to digest at gentle heat 
for a few days, then strain or filter; add 1 quart more 
methylated spirit. 

Matte lacquer for dull surfaces: 1 gallon ether, 150z. san- 
darach resin, 3$ oz. mastic, 5 to 10 pints benzoin. Dissolve 
the resin in the ether, and then add the benzoin. The more 
benzoin added the coarser becomes the grain of the coating 
of lacquer. 

Lacquer for tinware : 1 quart methylated spirit, 4 oz. 
shellac, 1 oz, red sandal wood, 2 oz. turmeric. Digest and 
filter. By dissolving finely-powdered Prussian blue or gam- 
boge in the spirit a bluish-green or yellow lacquer is pro- 
duced. Carmine gives a splendid red crimson ; but for cheap 
tin articles, such as toys, &c., alcohol, coloured with aniline 
dye, is used. 

Coloured lacquers for bright metals are prepared by 
making coloured resinates and dissolving the resinate in 
turpentine. The colour of the resinate depends on the 
nature of the salt used te precipitate the resin from the 
alkaline solution. The following procedure is typical of 
preparing such resinates :—Dissolve sandarach or mastic 
resin in a strong solution of potash by boiling it until no 
more resin can be dissolved, then dilute the solution with 
water, and precipitate the resin from the solution by 
stirring in a solution of acetate or sulphate of copper. The 
precipitate will be coloured green. Collect the precipitate in 
a filter, and wash it with water; then dry it carefully, and 
afterwards dissolve it in warm oil of turpentine. By using 
sulphate of iron—ferrous sulphate—a brown resinate is pro- 
duced, whilst alum or sulphate of calcium will precipitate the 
resin as a white body. 

Lacquer for bright steel: 1 quart spirits of wine, 8 oz. 
mastic resin, 4 oz. camphor, 12 oz. sandarach resin, 4 oz. 
gum elemi. Digest, filter, and use the lacquer cold. More 
or jess alcohol can be used, according to the consistency de- 
sired of the lacquer. Use this lacquer cold. No stoving 
required. 

Lacquer for tinfoil: 3 quarts methylated spirit, 21 oz. of 
shellac. Dissolve and filter, and add to the solution 6} oz. 
gum elemi, 8 oz. Venice turpentine. Allow these mixtures 
to digest for some days in a warm place, then filter. This 
varnish may be coloured if desired with the usual colouring 
materials. 

Lacquer for zinc: 1 quart methylated spirit, 50z. gam- 
boge, 5 oz. annatto, 15 oz. shellac, 15 oz. seed lac, dissolved 
in 5 pints alcohol. Digest, and then add 1} 0z. Venice tur- 
pentine and 1} oz. dragon’s blood, and allow to digest for a 
week before pouring off the clear fluid for use. 

Zapon varnishes are well known in the metal trades, but 
their preparation is not generally known. The following 
formule, however, are the lines on which these celluloid 
varnishes are produced:—Mix together 30z. acetate of 
amyl, 3.0z. acetone, 30z. methylated sulphuric ether, 4 oz. 
camphor, and dissolve in the fluid 1 oz. of celluloid. 

The modus operandi of the stoving of enamels is carried 
out as follows:—First carefully clean the surface to be 
enamelled or japanned, then dry it, and then apply the 
enamelling compound, and place the article in the drying 
stove. The temperature at which the stoving is done depends 
on the number of coatings given, and also whether the 
enamel coating be light or dark ; light enamels should not be 
Heated too strongly for fear of darkening them. After each 
coating has dried it is scoured with pumice stone and wiped 
dry, and then a second or third coating laid on, and the 
stoving or baking repeated. The final coating is not scoured 
at all, but remains glossy; if at all dull, it may be brightened 
by rubbing it with putty powder or a piece of felt. 

The stove or oven is generally a large room or box-like 
structure of sheet metal, the interior of which is heated with 
stove drums or flues so that the temperature can be regulated, 
a thermometer or pyrometer being placed outside to indicate 
the temperature, or otherwise, in such a position that the 
temperature can be easily ascertained. The ovens are also 
provided with chimneys to carry off the vapours that are 
given off from the drying varnish, and a small door is con- 
structed so as to permit of the work being entered and 
removed, The articles are supported in the oven on wire 
shelves or hooks, and all dust, smoke, and moisture must be 
excluded from the oyen, There is still one other section of 





the decorative treatment of metals, and that is what is 
known as “ bronzing,”’ not by means of bronze powder, but by 
means of submitting the metals to the influence of various 


chemicals which result in the product of bronze hues, | 


according to the modus operandi pursued. This section would, 
however, require several columns to be properly treated. 








LETTERS TO THE EDITOR. 
(Wo he SS ee er ee 


NOTE ON STEAMSHIP PROPULSION, 


Sir,—This letter is a sequel to mine published in THE ENGINEER 
of May 22nd, 1903. A steam vessel of D tons displacement, floating 
freely, and under favourable circumstances, is being propelled at a 
uniform speed of V n, miles per hour, the engines synchronously 
developing power at the uniform rate of E indicated horses, the 
nature and values of the elements or factors conducive to this 
result may be easily investigated on the following considerations. 

In the first place, E, the developed power being known, implies 
the dimensions of engines, the pressures on its pistons, and their 
travel per minute under this pressure, arealsoknown. This travel 
(equal stroke cylinder direct-acting engines being assumed) will 
obviously be the preduct in feet of twice the stroke s by N the 
revolutions per minute of the engine shaft, and further, multiplied 
by the sum of the areas of the pistons into their respective mean 
diagram pressures, denoted by P, this product, in foot-pounds, 
divided by 33,000, is the rin § a in Watt's horse-power 
units, Combining several numerical coefficients, we have, 

2 
5, the measure of 


re li functi a ; 
@PN. Where a cylinder function » 21,010 


the ratio ou ; gives the square d* of the cylinder equivalent to, 


it may be a number of small cylinders, which in the ship, has 
developed the power E. 

Other elements are introduced by twosimple equations, which 
express the value of the common logarithm of the power expendi- 
ture per mile. 


Thus, 


log. © = log. & +aV, 


and log. oe log. p> . a(V — X). 
Whence, obviously, by equating the second members, we have 
3 

log. = =aX 


and taking logarithms of this last, 


) 


log. log. “ log. « = log. X 


We now have four equations— 
I. Log 


If. Log. log. b + aV 


III, Log. log. D? + a(v - X 


¢ 
E 
¥ 
E 
Vv 
x 


+ 
IV, = log. log. = "= log. a. 

The three last involve three conditioned constants a, ), and X. 
Observe, not absolute constants. They are readily determined 
from these simple equations. ~But:when we find altered values at 
different speeds, a change of circumstances has occurred. The same 
vessel, at three different ranges of speeds, may present an entirel 
different set of values. Let us test cases where the trial limits fall 
in one set of values. Refer to published data of the following 
vessels of the Royal Navy ; whence, by these formulas the elements, 
as in the following table, may be deduced :— 


Log. 


H.M.S8. Warrior. H.M.S, Philomel. B.M.S. 
-03453 
~ 2-5882 
1-9252 
2-0480 2 
8-56 


Values of. 





098 
~ 2-9912 
1-1784 


2-3682 
12-192 


a 
Log. a 
Log. b 


Log. pb? 
x 


“04 
~ 2-6021 
2: 


8- 


| speeds of the same vessel (under the same circumstances), It ma 

| be noted, it likewise involves a definite measure of the vessel's 
| displacement. Only a correct value of D! will satisfy this relation, 
whence D is easily found. With the value of D? by formula Iv 
| is the simplest mode of determining the quantity X, : 


Examples— 
_ WMS, Warrior, 


= 2-3682 
= 1-1784 


. Log. D*® 

Subtract, log. 6 

1/1948 = 0778 
= - 2-9912 


1-0861 
2-192 


Log. 
Subtract, log. « 


Leaves, log. X = 
ee x =1 
H.M.S. Berwick, 

= 2-3550 
log. b = 1-6775 


6775 


ay 
Subtract, 


Log. 
Subtract, log. a 


hem, log. z = 


H M.S. Good Hope. 
Log. D® = 2.4906 
Log. 6 - 8586 


-187' = +8298 


~ 1.0805 
1.2493 
2 = 17-755 
Make use of this value in Good Hope to calculate the power for 
the highest speeds. Under 22-092 n. miles an entirely different 
régime existed. Log. ) = 1-8636 and log.a =~- 2-716]. Thus, 
H.M.S,. Good Hope— 


. pv? 
Log. 6 


Log. 
Subtract, log. a 


Leaves, log. X 
‘ xX 





= 2-4906 (nearly) 
= 1-8636 


6270 = 


Log. - 17973 

Subtract, log. a ~2-7161 

Leaves, log. X 1-0812 
‘a x 12-06 
H.M.S. Good Hoye. 

= $8006 .. .. « 

= 17-755 .. 


= 5-300 


Speeds Vv 
Value x 


V-X 





Log. (V ~- X) 
Log a - 


a(V - X) 
Log. V 
Log. D* 


.E 
Log oe 


Low specds 
x 


v-X 
Log. V - X 
Log. « 


a(V- X) 
Log. V 


Log. Db 3 


H.MS. Leviathan, 


0593 
~2-7781 
1-7505 
2-4895 
12-46 


H.M.S. Berwick. 
05523 
~ 2-7424 
1-6775 
2-3550 
12-26 


. Hood, 


1521 
4906 
461 


Values of log. - calculated by formula II. and tabulated values of factors a and J, two speeds for each vessel. 


14-86 | 11-04 =| 19-5 | 16-25 


Speeds 17:0 


20-2 


15-75 17-2 23:23 15-288 | 23-618 





1-1572 | 1-0430 | 1-2900 | 1-2103 | 
-2-9912 |-2-9912 |~2-5882 | - 2.5382 


.0342 |-1-8282 |-1-7490 


1-2804 
~ 2-6021 


— 18825 


Log. V = 
Log. a = 





-1484 
- | 1.4073 | 1.0820 -6788 | -5611 
1-1784 | 1-1784 | 1-9252 | 1-9252 


Sum, log.aV 


av 6 
Log. b 2.1522 


1:1829 | 1-8782 
~2-7781 |-2-7424 


~ 1-9560 1156 


-9087 | 1-38050 
1-7505 | 1-6775 


1-3660 
~2-7731 


-1391 


1-3777 
1-7505 


1-1978 1-3054 1-2855 


2.6021 -2-8010 -2-8010 
"1.7904 1064 = - 0365 


6200 1-2780 1.0883 
2-1522 1-4970 1-4970 











Formula If. 


Sum, 58072-2554 | 2-5985 | 2-4863 2.8822 


log. ~ =| 2-5 


2-7822 2-7750 2-5853 8-1282 2-6542 | 2-9825 


Values of log. f as calculated directly from the trial data. 


8 +2084 
1-0430 


38-7379 
1-1572 


Log. E 
Log. V 


4-0624 


38-8885 8-6971 
1.2304 


1-2900 1-2108 


By data, difference, 


log. , 2-8822 


2-5807 2-2554 2-5085 2-4863 


The perfect agreement of the values for log. -d is a crucial test, both of the accuracy of 


principles of the formulas, 
In further test, calculate the values of log. 


17:0 
8-461 


8-539 


19-5 
3°56 


11/04 
12-192 


y = | 14-36 


Values, \ | 
X = | 12-192 


” 
v-x 


Logs. V - X 
Log. a 


Log. a (V - X) 
, a(V - X) : 
Add, log. D* = 
Formula III, 
Sum, log. ¥ 


16-25 
3-56 
-1-152 | 15-94 12-69 
0615 | 1-2025 
2.9912 | ~2-5882 


~1-0527 | -1-7407 
| me: = 
| +2125 - -1128 | +5504 
| 
} 


| 2-168 


“8361 
|-2-9912 


|_ 1.3973 





1-1035 9814 
—2-5882 -2-6021 


-1-6417 -1-5335 
+4383 8416 
2-0480 2-4906 





| 2-ges2 . 2-8682 | 2-0480 
2.4663 | 2.9892 


- | 25807 2.2554 | 2-5984 


4 by formula III. as in the following : 


38-6090 


4.4942 
1-1718 


1-3660 


88208 
1-2355 


89795 | 4:0804 
1:1973 1-3054 
2-7822 2-7750 2-5853 38-1282 2-4981 


the numerical operations and of the 


E 


Log. = tog. Dp? + a(V—X). 


14:85 


15-238 
12:26 


| 28-618 
12-46 | 12-26 


2-778 | 11-858 
-4ag7,| 11-0551 —_-4188 
2.8010 -2-8010 |-2-7781. -2-7781 | -2-7424 -2-7424 
1.4666 |-1-8053 -1-2168 |= 21-7975 =1-1587 
2916-4825 = «2028 | 6887 +1647 —| 
2.4906 | 2-292 2-2085 | 29-4805 2-4895 | 


| 93-23 
12-46 


| 10:77 
1-0322 


17-2 


20-2 
12-57 


12-57 


15:75 
8-461 
7-63 4-68 2-59 


- 8825 6656 | 


7-289 
+8627 
~ 2-6021 


~1-4648 | -1-6885 ib pees 
Emer oe -6274 +1431 


2-8550 22-3550 


| | 
2-7822 | 27750 2-5858 | 8-1282 2-6542 | 2-9824  2-4981 





This is another conclusive proof and test.of the factors directly 


semi } 
implicated iny, the power per mile requisite for the different | 


Exactly same as by trial diagrams, showing at and above 22 092 n. miles, 
Log. Hd = 2-4906 + +12087 (V - 17-755). 
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r 22-092 n. miles, 
Log: 2 = 2-4908 + -05201 (V - 12-06), 
Those are by formula I. By simp‘er formula IL, above 22-092 n, miles, 
ese 2 
Log. ¥ = +8586 {+ -12087 V. 


While unde 


92-092 D. miles, 


Under 
Log. * = 1-3686 + -0521 V. 


e, London, 8.E., October Ist, ROBERT MANSEL. 


Peng 





THE PROPULSION OF WARSHIPS. 


r. George Quick’s letter, published in THz 
ENGINEER of September 18th last, one would think that Laman 
ivocate cf small screws. This is exactly the reverse of facts. _ 

w My views on this subject are given in two papers, copies of which 
: gt first paper, published four years ago, I said: ‘‘ It is much 
less dangerous to exaggerate the propulsive surface than to make 
it too small, The surface factors of some vessels, in the annexed 
table are very high, and, nevertheless, their efficiency is very 
cod, On the other band, some vessels, the Powerful, for in- 
aoe the surface factor of which is very small, show a consider- 
able fall in their curve of efficiency at maximum speed. It is 
robable that the propulsive surface of the Terrible, although 
Pperior to that of the Powerful, is still insufficient.” And 
further on: ‘‘There exist, certainly, many screw vessels the 
maximum speed of which would be increased by one knot in fine 
weather and with clean bottom by an enlargement of the pro- 
‘ellers. ‘The improvement would be much greater when bad 
veather and foul bottom increase the resistance by 50 per cent. 
A cruiser, the speed of which is reduced by four knots at the 
end of a long campaign, would, perhaps, not lose more than one 

or two knots were her screws more largely proportioned.” _ 

My rule for calculating the propulsive surface is the following :— 
The propulsive surface should be proportional to the product of 
the resistant surface by the speed, or more exactly to the quotient 
of the power Fd the square of the speed. ‘ 

This gives the following equation, the first member of which 
represents approximately the propulsive surface i— 


Sin,—-l'rom M 


nd? rt = j 7 

» = number of propellers supposed to be identical. 

_ = diameter of propellers in feet. 

y = ratio of total developed surface of one propeller to that of 
the circumscribed circle, 

F = maximum indicated horse-power, 

y= maximum speed in knots, 

} = numerical coefficient. 

Experience shows that the coefficient ; should never be less 
than 6-6, and may with advantage exceed 8-8, 

In my second paper, published a year ago, I am not less explicit 
on the importance of large propulsive surface. The foreign cruiser 
there alluded to is tbe Drake. The value of ; for the first screws 
was about 4-6, and for the enlarged screws 6-5, so that, according 
to the above rule, the enlarged screws of the Drake, although they 
increased the speed by one knot, are not yet ~ enough. 

. A, NORMAND. 
October 12th. 





THE ICKNEILD-SQUARE EXPLOSION, 


Sin,—After reading your short article on this explosion in your 
issue of October 2nd, i again carefully read and considered my 
official copy of the explosion report, but cannot agree with you, 
particularly with regard to m tic oxide. You consider Mr. 
Seaton mistaken because the finding of magnetic oxide in a water 
tube immediately over the fire is at variance with certain claims 
made by advocates of superheated steam to the effect that super- 
heater tubes do not wear out. As one of those advocates making 
the said claim, I naturally expect: that, recognising the fact that 
“all things wear out,” I mean it to be understood that superheater 
tubes do not wear out unduly fast. But why you should expect 
a reconciliation I am ata loss to know. A water tube over an 
incandescent fire is certainly not a steam tube in the waste gases. 
The first is filled with water of a doubtful character and circula- 
tion, the other is filled with pure steam with a positive current. 
The temperatures are entirely different, though, in my opinion, 
this does not matter so much. As one who has been experiencing 
these troubles, and finding magnetic and other ferrous oxides for 
nearly thirty years, I may say that the last place I should expect 
to find ferrous or magnetic oxide would be in a superheater tube. 
Mr, Seaton “a a stoppage by deposit, and this is confirmed 
by Mr. Rosenthal, and under such conditions I should expect 
decomposition to set in and oxide of iron in some form to be left 
behind, In my experience black oxide is only found where there 
isa deposit, and is not limited to the hottest parts any more than 
the colder portions, though in the colder places it is of slow 
development. The parts where I have found it most pronounced 
are about the bottoms and sides of boilers covered with old scale 
and deposit of perhaps many years formation. Break open one of 
these scabs of scale, and it is next to certain a black oxide of 
magnetic iron is found, which when cleared away leaves a pitting 
orblotch. So clearly understood are these formations that it is 
possible to produce these blotches with a fair amount of certainty 
if desired ; a piece of on Seppe left on the shell bottom, the 
boilermaker’s clay candlestick, a patch of red lead, are frequently 
found covering a pitting or corrosion not there Jast time the boiler 
was examined, ith fairly clean water sweeping the surface of 
the plate, I have never yet found black oxide, though | have 
seen corrosion and wasting in all its peculiar forms. In such parts 
as inside a superheated tube I expect to find a red dusty deposit, 
but only traces of even that, unless there is some volatile impurity 
being carried over with the steam. In respect to the magnetic 
oxide, I believe Mr. Seaton is quite right, particularly when Mr. 
Rosenthall is of a similar opinion. Possibilities in oxidation will be 
found in many text-books on chemistry, though some are at 
variance with practicé. 

J really do not see the amusing errors in the report ; ‘' square 
feet” instead of ‘‘Ilbs.” is perhaps a bit stupid, but few will cavil 
at it, knowing the printer is not necessarily an engineer. As 
regards a bulge ‘tin. in circumference,” I see no error atall. If 
I was taking exact particulars on such an occasion I should note all, 
however minute, and if I found a slight bulge on an irregular 
surface I should give the difference in the circumference as the 
extent of the bilge thus :—Plain, 17in.; over bulge, 17}in.; bulge, 
lin. circumferentially, Taken as a whole, I think the investiga- 
tion has been most interesting. CHALKLINE, 

Manchester, October 13th, 

_ |Our correspondent has quite failed to grasp our meaning. Mr. 
Seaton attributes the failure to oxidation set up by superheated 
steam. The advocates of superheaters say that superheated steam 
will not cause oxidation. How are the two statements to be recon- 
ciled? If Mr. Seaton is right, then superheated steam may set u 
oxidation. We think that Mr. Seaton was mistaken in this 
particular case.—Ep, THE E | 





THE VALUE OF WHITE PAINTS, 

Str,--Mr, Hannay, in your issue of (ctober 2nd, most 
emphatically states that ‘linseed oil and whitelead do not form 
any combination on being mixed,” but he does not offer any 
explanation in proof of his assertion, whereas I have explained 
by chemical formule that the action of whitelead on linseed oil is 
to saponify the fatty oil acids to form various lead salts, such as 
the oleate, stearate, &c., of lead. : 

My contention is not a new one, because during the past ten 





years or so paint chemists and paint users have recognised the 
en Bory linseed oil is pins Fe by lead pigments—whitelead 
ine . 

If, as Mr. Hannay states, ‘‘whitelead and oil never combine 
but only mix meshanically just as other pigments do,” we should 
not have whitelead given the preference to other white sub- 
stances as a foundation for paints, painters might just as 
well grind up barytes, silica, gypsum or kaolin and expect it to 
form a good white coating. By experience, however, painters 
know that the above four white materials do not exhibit any 
qualities entitling them to be used as a paint ; this is so because 
these white substances do not saponify with the oil, but are only 
mechanically mixed with it. 

As my previous formule does not satisfy Mr. Hannay’s theory, I 
will explain the reactions de novo with fresh formu’se. To do this 
I will refer to the saponification that occurs when an oil or fat is 
saponified with an alkali, and, as I have already pointed out, 
lime saponifies linseed oil paint, so as to form an emulsion, which 
can be dissolved in water. I express in chemical formule the 
reactions that occur between lime and stearine in tallow, as stated 
by an authority in the pages of Oils, Colours, and Drysalteries some 
few years ago; I quote this authority so that Mr. Hannay cannot 
say that I am alone in my opinion about the saponification that 
occurs, 

‘*Saponification of oil by lime depends on the fact that the 
weaker base, the glycerine constituent—or, rather glyceryl, which 
is the glycerine-generating constituent—in a neutral fat, or 
glycerine, may be displaced in the free state from its combination 
with the fatty acid by a stronger base, i.¢., lime. 

‘That is, when an oil or fat is mixed with soda, sh, or lime, 
the — acids forsake the weaker base, glyceryl, for the stronger 
one. hen any of the above bases are mixed with linseed oil, the 
weak glyceryl base is dissociated from the fatty acids, and becomes 
converted into glycerine, while the fatty acids combine with the 
alkaline base to form soaps—in other words, the oil becomes 
saponified. Now the soaps formed by potash and soda are soluble 
in water, but lime soaps do not dissolve in water. It is on this 
account that lime soaps have no detergent properties, as anyone 
who uses a ‘ hard ’ water—i.e., water containing lime salts in solu- 
tion—is fully aware. The following reactions illustrate how the 
lime acts on one of the fatty acids—stearic acid—and is applicable 
to all the other fatty acids :—- 


3 Ca H, O. 2C, H; (Cys He; 0. = 
Slaked lime. Fa (Cae Has als 
3 Ca (Cig Hy; 00); 2C, H; (HO). 
Ak be tet st ae al 


** It will be seen that, theoretically, 9-4 per cent. of quicklime 
would, after slaking, be required to completely saponify the fatty 
acids in tallow, supposing it were to consist entirely of tristearin. 
That is, however, not the case. Like other fats, it contains, 
besides stearine, varying proportions of tripalmitin, triolein, Xc., 
and the molecular weight of tallow therefore varies with the rela- 
tive proportions of each of its above-named constituents.” 

As % = glycerine being produced, I may refer Mr. Hannay to 
Dr. A. Behrens, a ised authority on the subject of linseed oil 
and its methods of drying. 

When lead hydrate is rubbed up in linseed oil, the mixture has 
no opacity, and forms a film of a varnish-like consistency. It is 
the presence of the carbonate constituents that gives the opacity to 
the whitelead paint. 

By the above reactions it will be seen that glycerine is eliminated 
by the saponification process, As stated in my articles, the presence 
of this glycerine—unless absorbed by suitable bodies—acts detri- 
mentally to the drying of the paint ; the fact any reader can verify 
for himself by mixing a little raw or boiled linseed oil with a little 
glycerine, and then rubbing up therein come dry whitelead and 
spreading it on a sheet of glass or glazed tile, and exposing to the 
air. A thin film of dry — will be exhibited in a couple of days, 
but such film is not adherent, while a layer jin. thick will only 
dry on the surface, leaving the paint beneath still moist for weeks. 

8. 





MUNICIPAL TRADING, 


Sir,—The various comments upon the report upon municipal 
trading by the Joint Committee of the House of Lords and House 
of Commons do not seem to me to have touched the momentous 
question of depreciation. This is, perhaps, hardly to be wondered 
at, as it is a purely technical matter, and therefore does not 
appeal to the general public. It is, nevertheless, of such immense 
importance that, no matter what reforms may be carried out in 
future audits of municipal accounts, unless this item of deprecia- 
tion is dealt with in a sound and businesslike manner, the audits 
will be misleading and worthless. 

There are, of course, gradations in depreciation, and in such 
matters as workmen’s dwellings, burial grounds, baths, markets, 
&c., no special skill on the part of the auditor is needed to arrive 
at a fair rateof depreciation. But in gasworks and waterworks 
the rate of depreciation is greater, and needs special consideration 
as to maintenance and other conditions, whilst for such important 
sections as electricity supply and tramways, representing probably 
some thirty millions sterling outlay at present, no auditor surely 
professes to be able to fix a rate of depreciation. 

Much has been written of late as to the hardship the Acts 
impose upon Corporations having to provide for repayment of 
loans, interest, maintenance, and also to provide a sinking fund for 
renewals, &c, Now, if they did all this, there might be some 
reason for complaint ; but what are the facts / 

On page 232 of the printed report before referred to is a sum- 
mary of the respective undertakings carried on by municipalities, 
I ae therefrom the section which relates to electricity 
supply :— 

Municipal corporations? electricity su undertakings.—Result of 
four years’ working from March, 1806 March, 1902, excluding 
undertakings which on March 31st, 1902, had been carried on for 
a period of less than twelve months :— 


x 
Total capital outstanding «- 11,192,779 
ee 455 


Gross average annualincome .. .. .. , 136, 

Average annual payments of principal .. . 204,737 
Average annual payment forinterest .. .. .. 260,896 
Average annual amount set apart for depreciation 19,970 
Average netloss .. .. 2. ce oe os 11,707 


The above figures if brought up to date will doubtless be much 
greater, the ratio of increase being a growing one ; and it will be 
noticed that those undertakings which had not had a full year’s 
working before March, 1902, are excluded. Thus any increase 
during the past two years due to new undertakings is omitted. 

The table shows that roughly upon 11J. millions, the principal 
sums are ge repaid at the rate of something less than 2 per 
cent., whilst the rate of interest paid on the loans is something 
under 24 percent. If we add to these two items the insignificant 
sum set apart for depreciation, we do not reach a total of quite 
44 per cent. upon the capital invested for repayment of loan, 
interest on capital, and depreciation. 

It is highly probable that this total sum is inadequate for 
depreciation alone in this particular class of undertaking. 

Notwithstanding this lack of provision for depreciation, the 
result shown is an annual average loss of £11,707. It is discon- 
certing to imagine what the actwal loss was. 

1t is well known that the life of electrical undertakings is short, 
not merely on account of the heavy wear and tear, but also due to 
the constant improvements being made in this new industry ; 
hence the absolute necessity of a liberal provision for depreciations 
and r-newals, . What the various Corporations are doing to provide 
for this is revealed by the figures as summarised in the official 
report, which show that the total annual average allowances made 
for depreciation—viz., £19,970 upon £11,192,779—works out to 
somethiag less than } per cent, 


Unless they change their methods speedily, the inevitable must 

happen—more borrowing to replace worn-out and discarded 

plant, which they are now supposed (sic) to be doing ont of 

revenue. HENRY SHIRLEY-PRICE. 
London, October 12th, 





ORIGIN AND DEVELOPMENT OF ARMOURED CONCRETE. 


S1r,—The article in the current issue of THE ENGINEER on 
‘The Origin and Development of Armoured Concrete” should be 
read with interest by many who are engaged in constructional 
work in this country. 

The decision lately given in the Patent Courts of France, that 
certain patents for armoured concrete were invalid, cannot be too 
widely known by those who wish to avail themselves of this useful 
form of construction. 

Contractors have for years, regardless of patents, constructed 
concrete floors on what is known as the Monio system—ic., 
employing steel rods as tension members for strengthening the 
conerete, or by use of one of the metallic lathings now on the 
market. 

It is difficult to see how any claim can hold good for a patent 
based on a similar combination for the construction of girders and 
stanchions, seeing that it is solely a watter of disposing the metal 
laterally or vertically, as the case may be, where its duty as a 
tensiop. member will be most efficient. 

The successful —— of armoured concrete for building and 
constructional work generally is more a question of i technica! H 
knowledge and careful execution than of a patent claim, each case 
requiring to be dealt with according to its i 

It is a branch of construction which has been somewhat neglected 
in this country, and its development is likely to be further retarded 
by the policy of “ patentees” in granting concessions for structural 
work on their systems, and, in the event of anything going wrong, 
endeavouring to shift the responsibility by stating that it is the 
application and not the system which is at fault. 

13, Disraeli-road, Putney, 8.W., HERBERT CoWARD. 

October 13th. 





Si1r,—I have read your article under the above heading in your 
issue of the 9thinst. Will you permit me to complete the infor- 
mation thus given to your readers by —_— that M. Hennebique 

ic 


bas appealed against the judgment to w! you refer. 
L. G. MOUCHEL, 
38, Victoria-street, Westminster, London, S.W., 


October 14th. 





INSTITUTION OF CIVIL ENGINEERS’ CERTIFICATES. 


Sir,—Having been troubled in much the same way as Mr. 
Samuel Spencer—whose letter appears in your last issue—I venture 
to give my experience, thinking it may be useful to that gentle- 
man, and perhaps others of your readers. 

Having had the honour of being admitted an Assoc. Mem. of 
the Institute of Civil Engineers about the year 1889—I speak from 
memory—during a time when I was occupied in constructing 
a railway on the west coast of South America, I in due course 
received a communication from the secretary of the Institute to 
the effect that my certificate had been forwarded by same post 
under separate cover, but unfortunately, like far too many letters 
and parcels, more especially the latter, which pass through the 
Chilian Postal Department, the said certificate never turned up, 
although, as I afterwards found out, it had been registered. Per- 
haps I ought to mention that there was just a possibility that in 
this particular case the Chilian Postal Department were not to 
blame, for at that time there was another A. J. Simpson, also an 
A.M.I.C.E., and who was then residing in Mexico ; and it popes 
that in the office of the secretary of the Institute we got a little 
mixed, butas some five or six volumes of ‘‘ Proceedings” were after- 
wards at different times lost in the post, I think that the postal 
authorities may be fairly saddled with the blame. 

Of course, I wrote Mr. Forrest, the then secretary, giving him 
the facts of the case, and got precisely the same reply as Mr. 
Spencer appears to have received. I wrote again pointing out 
how unreasonable such a decision was, and asked the reason for 
refusing to give me a duplicate certificate, as the name of the 
person admitted was always entered upon such certificate, there- 
fore fraud was impossible, and that I owed the Institute nothing 
in the way of subscription or fees. In due time I heard from Mr. 
Forrest to the effect that he would do what he could for me, and 
a few weeks later I received a duplicate certificate, with the 
word duplicate written across the top and the president’s name 
filled in by Mr. Forrest, but this I could hardly grumble at, as the 
president was then dead. 

I may add here that I have never been able to make up the loss 
of the five or six volumes of ‘‘ Proceedings,” consequently my set is 
so far spoilt. The Institute would not let me have duplicate 
copies, even when I offered a good price for them, and I have 
never since been able to meet with these particular volumes for 
sale, except as part of a large set. Aveustts J, SIMPSON. 

October 10th. 





HARBOURS IN THE BRITISH ISLES. 


S1r,—I shall be short, so as not to trespass too much on your 
paper at present. Given that a liberal supply of harbours round 
our coasts is much wanted, and that they should be built quickly, 
will anybody kindly tell me why there is a prejudice in this country 
against making them, in some instances, as they do in South 
America, by merely dumping stones and concrete into the sea? 
Surely this would ‘be cheaper and quicker than equaring all the 
blocks and dovetailing them, as is now actually done. 

That they would look more natural if built irregularly is evident, 
but this, of course, is asecondary consideration. I am very curious 
to heur from some of your experts why the mode of construction 
which is simplest, isin no instance, except as far as I am aware, that 
of the Portland breakwater, ever resorted to in the British Isles. 

Many harbours which do not so far.exist would be a godsend, 
and it seems to me that on the principle that half a loaf is better 
than no bread, a roughly-designed place of shelter is better than 
none at all, and roughly-designed harbours, assuming they are not 
30 efficient as those elaborately built, can be improved little by 
little when funds are at hand. CHARLES CLINTON. 

Penge, October 9th. 








NavaL ENGINEER APPOINTMENTS. — The following appoint- 
ments have been made at the Admiralty :—Engineer commanders : 
A. H, Watson, to the President, as resident inspector of White- 
head Torpedos under construction at Woolwich Arsenal; J. 
Barber, to the Pembroke, additional for the Victorious, Engineer 
sub-lieutenants: W. J. Hawken, to the Vindictivé; R. D. Nelson, 
to the Repulse ; R. A. Lee, to the Vivid for tie Euryalus. 


UraLite.—At Hanley, on Monday, October 12th, a fire test of 
uralite was carried out, on ground adjoining the Grand Hotel, in 
the presence of a number of members of the North Staffordshire 
Institute of Mining and Mechanical Engineers. The test consi 
of an ordinary ition constructed of timber protected by 
uralite slabs, against which a huge pile of wood soaked in petro- 
leum was erected and set on fire. The temperature to which one 
side of this partition was subjected at times reached 1850 degrees, 
whilst the other side of the partition remained at atmospheric 
temperature, In the middle of this raging fire was also placed a 
d box constructed of timber and ite. Inside this box 
paraffin wax, fusible metal and sulphur, also a bundle of papers, 
were placed. The fire was afterwards extinguished and the box 
opened. The contents were examined and were, we understand, 
found unharmed, and the inside of the tox was not even warm to 
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AUTOMATIC COAL WEIGHING MACHINE. 


At the Glasgow electric power station and in several of the 
English stations is to be seen at work what is termed the 
Trolley coal weigher. This machine, which is worked on 
what is called the hand system, consists, as will be seen 
from the accompanying engraving—Fig. 2—of a hopper with 
a tubular orifice working ‘in conjunction with the weighing 
levers of a scale, the steelyard mechanism being taken down 
so as to be manipulated from the level of the boiler-house 

































































the work which the man is likely to make mistakes in. First, 
it automatically weighs a fixed amount of coal ; secondly, no 
coal can pass through the scale without being weighed ; 


| thirdly, every weighing is recorded ; and, fourthly, the valve 


from the coal bunker can only be opened when the weighing 
machine is under it to receive a charge. One machine of this 
type is generally installed for, say, three boilers. In working, 
the machine is run under a bunker,’and the valve A opened 
automatically. This causes two hundredweight of coal to 
be automatically weighed in the weighing hopper B, which in 
its turn dumps it into the leg of the delivery shoot, which 
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Fig. i—MOVABLE AUTOMATIC COAL SCALE 


floor. The actual weight of the coal entering this hopper 
may be thus recorded. This machine, if placed in the hands 
of a thoroughly careful and capable weigher, can be relied 
upon to give an accurate record of the coal which is delivered 
to the boiler fires, but in the hands of an unskilled or careless 
stoker the record from it is not only untrustworthy but most 
misleading. 

The irregularities arise as follows:—First, the stoker, 
instead of weighing, say, 10 cwt., may allow the hopper to 
fill to the top of the machine, and so get 12 cwt. or 13 cwt. 
Again, he may even omit to record this amount, in which 
case he will burn 12cwt. more than is registered. Then, too, 
by opening the valve at the bottom of the machine and the 
valve from the bunker, the coal can pass through to the boiler 
hopper without any registration at all. 

Messrs. W. and C. Avery, Limited, of Birmingham, who 


Fig. 2—TROLLEY COAL WEIGHER 


supplied twenty-four of the hand weighing machines just 
described to the Glasgow station, were approached by the 
Corporation to supply an automatic scale, and after a test of 
one of their machines, which is made in accordance with 
Richardson’s patent, it was decided to install fourteen. 
These, however, were of the fixed type, and could not be 
moved from boiler to boiler. Requirements arose for movable 
automatic scales, and the same firm brought out what it calls 
its Trolley automatic coal scale. This machine, which is 
illustrated in Fig. 1, is said to carry out automatically all 


can be made to hold, say, 10 cwt., and which is provided 
with a discharge valve D. As soon as the shoot is thus filled 
the machine automatically refuses to pass any more coal. 
The supply from the bunker is also arrested. The stoker can 
then, by means of the chain C, move the machine along to 
ancther boiler, where the operations just described are 
repeated. The number of times the scale has been charged 
and discharged is automatically recorded on the counter E, 
and the amount of coal used is thus registered. 








A NEW CITY BRIDGE. 


Iv may now be accepted that the question generally of 
removing the existing bridge over the Thames at Southwark, 
and building another in its place, has been definitely decided 
in the affirmative. No one, we think, will dispute the asser- 
tion that it is quite time the proposed substitution was effected. 
The present structure is in some respects, from an engineer- 
ing point of view, rather a remarkable example of the cast 
iron arch type, especially when the date of its erection is taken 
into consideration. 

The central span of Southwark Bridge is 240ft., which is 
still, and will probably remain, the largest cast iron arch in 
the world, and the side arches have a span of 210ft. each. It 
was designed by Rennie, and opened to the public in 1819. 

At the meeting of the Court of Common Council upon the 
2nd instant, it was resolved that the designs for the new 
Southwark Bridge should be put out to competition, with 
instructions that they should be as artistic as possible. This 
latter judicious provision will, we trust, have the effect that 
no doubt is intended, and ‘serve.as a guide and a stimulus 
to the competitors, whether engineers or architects. 

There were originally two plans before the Court of Common 
Council for carrying out the proposed improvements. One 
consisted in lowering the present bridge, and constructing a 
viaduct across Upper Thames-street. It was found, however, 
that the cost of this scheme, together with the necessary spur 
streets, would be far too heavy to justify the recommendation 
of it to the Court by the special sub-committee. The second 
and adopted plan contemplates the lowering of the summit of 
the present bridge between 7ft. and 8ft. the improvementin the 
gradient of Queen-street, the raising of the level of Upper 
Thames-street between 3ft. and 3ft. 6in., where the street 
intersects the northern approach, and the raising of the streets 
and lanes leading therefrom proportionately. The design pro- 
posed entails a reconstruction of the bridge, the only portion 
of the present structure to be utilised being the shore abut- 
ments. In the existing bridge the width between the parapets 
is 42ft. 6in., which is just 6in. more than in Waterloo Bridge. 
The latter was opened two years previously to the former, and 
probably dictated this dimension to its down-stream neighbour. 
The new City bridge is to have a width of 60ft. 6in., and the 
amount of headway necessary will, as in all similar instances, 
depend upon the decision of the Thames Conservancy. Inde- 
pendently of the necessity for a new structure for reasons 
already stated, it may be mentioned that recent surveys have 


shown that parts of the piers afford indubitable signs of their | pe 


prolonged wear and tear. 

Southwa.' Bridge differs in some essential features from 
the majority of those in the metropolis spanning the river. It 
is too late now to attempt to discover the reasons for its 
present location. It has no wide main throughfare extending 
for a considerable distance at each end in the direction of its 
longitudinal axis. On the Surrey side it takes off from the 
Borough-road by a steep and tortuous approach of 1 in 28, and 


————<———— 
terminates by a junction at right angles with Cannon. 
upon a gradient of 1 in 20.. Gradients so pavers as ae 
repel instead of inviting traffic, and fully account for the 
insignificant use made of the route, in comparison with th : 
over the other City bridges. These practically prohibitors 
gradients will be replaced by others in’ the new plan ad 
exceeding 1 in 40°5, which is about the ruling incline ° 
Blackfriars Bridge. The cost of the entire new sche “ 
including claims for compensation, is estimated at £350 00 
It appears that the condition of the approaches of Southwa k 
Bridge has been a vexed question ever since they were me 
Some half dozen years after the completion of the bridge i 
was proposed to raise a sum of money for forming a new 
street from the bottom of Southwark Bridge to the Ro al 
Exchange, to be called Greshambury-street. It was stated in 
the prospectus that ‘‘ the utter inadequacy of the approache 
to the bridge has prevented the greater portion of utility to 
the pudlic which that costly structure promises to afford 
whenever a proper road to it from the City can be obtained - 
until which time its means of ready communication to the 
south side of the bridge can only be available in a very limited 
degree. This road was adopted as it led to the Exchange and 
the Bank—in fact, to the centre of commerce.”’ The sum 
required for this undertaking was £600,000, but no evidence 
exists that it was ever raised. The Act for Southwark 
Bridge, which is stated to have cost, including approaches 
£800,000, was obtained in 1811. It was purchased by the 
Corporation of London in 1865, who paid £200,000 for it to 
render it toll free. 








A NOVEL MARINE OIL ENGINE. 


Tue figures show the arrangement of a balanced oil enging 
of the Diesel type, designed for marine work, and made by 
Sautter, Harlé and Co., of Paris. The illustration is a section 
borrowed from the Zeitschrift. Both pistons work in one cylip. 
der, and at the inner dead point approach as close as possible to 
the tunnel or passage through which the crank shaft passes 
and which penetrates the cylinder at its centre from side to 
side. Above this passage is the compression space, and in the 
cover of it the combined valves are situated. They are 
operated by levers and a cam shaft driven through spur 
gearing by the crank shaft. To the open end of each cylinder 





MARINE OIL ENGINE 


is bolted a casting, which constitutes a guide for a long cross- 
head secured to the piston-rod, from which return connecting- 
rods extend backwards to the crank. The plan given below 
makes the arrangement quite clear. The whole engine is 
carried in a light cast steel frame, which is freely supported 
by two brackets, rotation being prevented by the two springs 
shown in the section. The object of the design is to balance 
as nearly as possible all moving parts, and at the same time 
to dispense with the usual bed-plate. It will be seen that 
the only unbalanced forces are those trying to turn the engine 
round the crank shaft, and these, as are already explained, are 
counteracted by the springs beneath the cylinders. 

For marine purposes the engine has the following advau- 
tages : that it can be placed either vertically, horizontally, or 
obliquely ; that space is economised by placing the crank shaft 
in the centre ; and further, that because the engine is placed 
across the vessel instead of longitudinally, the hull need be 
strengthened only locally, whilst the remainder may be made 
of light construction. 








THE INSTITUTION OF ELECTRICAL ENGINEERS AND THE ToMb 
oF VoLta.—The bronze shield subscribed for by the students of 
tbe Institution of Electrical Engineers at the Ceatenine of the 
present year bas now been placed upon the tomb of Volta at 
Camnago, near Como. The ceremony of fixing it in place was 
rformed on Sunday, October 5th, with many expressions of 
international good feeling, in the presence of Professor Count 
Alessandro Volts, Cav. Franchi, the Sindaco of Camnago, with 
several members of the Volta family, and a number of other 
guests. The shield is mounted on a slab of greon marble sup- 
ported on granite in front of the tomb. The electrotype repro- 
duction, which was officially deposited on the tomb on the occasion 
of the visit of the. Institution in April last, has been transferred 





to the Civic Museum in Como, where it is placed in the collection 
of Volta relics, ; 
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CERTAIN VEXATIOUS AND FALLACIOUS 
CEMENT TESTS NOW IN VOGUE.* 
By D. B. BuTLER, Vice-president. 


uGH the genera! quality of Portland cement has greatly 
; oat per pesomae considersbly more reliable during the past 
— or three decades, it is still a material which is far from absolute 

wrfecti on, It is therefore necessary to apply certain tests, to 
determine its quality and to ascertain its suitability for the — 
Jar work in which it isintended to be employed. The object of testing 
sesint is to determine as far as possible what results it may be 
po ted to give in actual constructive work, and all tests which 
orP tribute to the user’s knowledge of the material and to the best 
ovthod of treatment, in order to obtain the most satisfactory 
e are to be commended. Certain tests are, however, some- 
times specified, the enforcement of which is vexatious to the manu- 
facturer without any corresponding advantage tothe user. Others, 

ain, are specified, which are not only vexatious and useless, but 

80 ntterly misleading, and while they are wholly fallacious as 
- indication of quality, needlessly vex and hamper the manu- 
3 the most frequent cause of vexation and friction between 
manufacturer and user is the want of uniformity in the methods 
of carrying out even the best known and most frequently used tests. 
Take, for instance, the simple test of fineness, which is ascertained 
by sifting a weighed ee | through a sieve having acertain number 
of holes per lineal inch, an ascertaining the residue which will not 
In the first place, there is no recognised standard as to the 


results, 


Trickness of the wire of which the gauze of the sieve is com 7 
and secondly, there is no agreementas to how long thesifting shall be 
continued—both items of importance. It is evident that with a 
iyen number of holes per lineal inch, the thicker the wire the 
smaller the aperture through which the particles of cement have to 
, and therefore the greater the percentage of residue retained. 
But quite recently a case came under the author’s notice in which 
the residue on a sieve having eigbty holes per lineal inch—a very 
usual mesh—was in dispute. A sieve obtained from one of the 
recognised testing sieve makers showed a residue of 3-6 per cent., 
whereas the sieve of another well-known maker gave a residue as 
high as 6 per cent. Each sieve was checked and found to have the 
correct number of holes, the difference being due simply to a 
difference in the thickness of the wire. Since the specification 
only allowed five per cent., it made all the difference between 
the acceptance and rejection of the consignment. The thickness of 
wire of the various testing sieves adopted by the late Henry Faija 
and afterwards continued by the author, was as follows :— 


New standard |Thicknoee of wire Width of opening. 











No. of sieve. wire yauge. 
Sieve. | Inch, | Inch. 
x 5O | 85 +0084 -0116 
70x 7 88 +006 | -0083 
76 x 76 | 39 -0052 } -0079 
80 x 80 39 -0052 -00738 
100 x 100 4l - 0044 | -0056 
120 x 120 43 0036 0047 
180 x 180 45 -0028 -0028 
200 x 200 46 -0024 -0026 








On the Continent and in America the standard adopted, for the 
sake of uniformity, is that the thickness of the wire shall be one- 
half the size of the opening, ¢.¢e., in a sieve having 100 holes per 
lineal inch, the size of the opening would be 3 of 73, = -0066in., and 
the thickness of the wire of the gauze 4 of ;4, = -0033in. Being 
the only standard of the kind in existence, and in order to bring 
his results into line with continental and American practice, the 
author has recently adopted this standard in his testing rooms. 
The followiag table gives the thickness of wire of the various sieves 
and the corresponding size of the aperture :— 





No. of aleve. yong [Thickness of wire. Width of opening. 
Sieve. | luch, Inch. 
0 x 87 0068 0182 
70 x 70 40 | -0048 0095 
76 x 76 4 0044 -0087 
80 x 80 m4 0042 -0088 
100 x 100 “4 -0032 -0067 
120 x 120 45 | 0028 0055 
180 x 180 7 | 0018 0087 
200 x 200 48 C016 -0084 





The matter of the length of time during which the sifting opera- 
tion is prolonged also has more effect on the result than is 
generally appreciated. The author’s contention is that the sifting 
should be continued until practically nothing passes. Working 
either with 5 ounces or 100 grammes of cement, about five minutes’ 
sifting will suffice. If, however, the sifting is continued even for 
an hour, minute quantities will still continue to pass the sieve, as 
the following experiment will show. The sieve used was the 
No, 76 x 76, and the weight of cement taken 10 ounces, 


Per cent. 
After 10 minutes’ sifting the residue was ce co co 186 
ae = % pi ee dea ee 
” 30 ” ” ” os 12-5 
” 40 ” ” ” 12-1 
” 50 ” ’ ” 11-9 
» 60 ” ” : 11-7 


The autbor’s contention is that such unduly prolonged sifting 
does not actually show the fineness of the cement, but that many 
particles which are too large to pass the sieve during the first five 
minutes or so are, by continual attrition one upon another during 
the prolonged operation, reduced sufficiently in diameter to just 
pass the sieve. And he is of opinion that if the sifting were pro- 
longed for two or three hours, there would still be a weighable 
quantity passing through at the end of that period. 

The most striking example of an absurdly misleading test is that 
known as the ‘‘marmalade pot” or temperature test, brought 
forward by Mr. G. F. Deacon some few years ago, and, with some 
modifications, since adopted by other engineers, who, if they were to 

ive the mattera moment’s consideration, would at once perceive the 
alsity of the inferences deduced. 

In the course of a paper read before the Institution of Civil 
Engineers, 1898, on the Vyrnwy Waterworks of the Liverpool 
Corporation, Mr. Deacon, the engineer of these works, advocated 
what he described as ‘‘ perfectly simple and exhaustive test for 
free lime which can be made in a few minutes, and which he has 
adopted ever since.” It was as follows:—‘‘ A hand sample of 
cement, a smal] vessel of water, a marmalade pot, and a thermo- 
meter are left together for a short time to acquire a uniform 
temperature, The cement is then gauged in the pot as quickly as 
possible with just sufficient water to render it plastic, and the 
thermometer being immediately pressed into it the initial tempera- 
ture is recorded. If within fifteen minutes the rise of the thermo- 
meter exceeds 2 deg. Fah., or within sixty minutes 3 deg. Fah., 
the coment is farther exposed before use. No bin of cement was 
certified for use on the works until it bad passed one of these 
tests.” During the discussion which followed the reading of this 
paper, the author suggested that Mr. Deacon’s reason was falla- 
cious, and thatthe evolution of heat on adding water was due rather 
to the action of crystallisation, or setting of the cement, than to the 
heating of any free lime present. In support of his theory the 
author quo some results taken from Es predecessor’s testing 
books of 1882, which went to show that cement which evolved heat 
to the extent of some 20 deg. Fah. during setting, and which 
therefore, according to Mr. Deacon’s theory, should contain a highly 
dangerous amount of free lime, proved to be perfectly sound when 
tested in the ordinary way. This point was subsequently touched 
upon by the author in his paper on “The Finer Grinding of 


* Read before the Socicty of Engineers, May 4th, 1903. 








Portland Cement and the Comparative Value of the Coarser Par- 
ticles,” published by the Institution of Civil as a selected 
paper > ring from which the following extract may perhaps be 
permi i— 

‘*To ascertain the relation between the setting properties cf 
cement und the heat evolved during setting, and 2 al how far the 
theory was correct, that little or no increase in temperature pointe: 
to the absence of ‘ free lime,’ that is a ‘sound cement’; the rise 
of temperature during setting of each sample in the table was also 
noted, and in each case it was found to bear a distinct relation to 
the time occupied in setting.” 

“Each sample was also tested for soundness in the Faija 
apparatus, and the results recorded ; it will be seen that cement 
L, in its original condition, was unsound, although it only showed 
an increase of 9 deg. in sixty minutes; when extremely finely 
ground the heat evolved during setting was 29 deg. in in 
minutes, and the fine grinding had rendered it perfectly sound. 
The latter result was surprising, and efforts were Gnsanes made 
to procure or two unsound cements, and ascertain the effect of 

rinding them extremely fine. Cement P was specially prepared 
or the author as an over-limed unsound cement; when treated 
in the Faija appsratus it ‘blew’ badly, and disin ted almost 
entirely, but after being ground extremely fine, this ‘ blowing’ 
characteristic had practically disappeared. Cement Q, on the other 
hand, was a badly manufactured cement, being made from a very 
hard chalk, insufficiently reduced during the amalgamation of the 
raw materials. This sample also ‘blew’ very badly when treated 
in the Faija apparatus, but after being ground extremely fine, 
these indications disappeared entirely.” 





TABLE I.—Ezramples of Cement Evolving Considerable Heat dusving 
Setting, and yet’ passing every known Test for Soundness, 
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It will be observed that Nos. I. to IV., which, according to the 
temperature test, should be unsound and unfit for use, are perfectly 
sound, without a sign of cracking anywhere ; they also successfully 
withstood the more drastic treatment of the Deval hot-water batb. 
Nos. V. to VIII., on the other hand, which show no rise of 
temperature, and which would have been accepted as sound and 
fit for use under Mr, Deacon’s specification, have practically 
disintegrated, and would be utterly worthless as a constructive 
material. In fact, their swelling and disintegration would cause 

















Fineness—Residue per z 8 8. | 
4 cent. on sieves of meshes! Setting properties. | Increase in | as £ | Put treated in 
o Seer tented: per lineal inch. temperature 53% | Faija apparatus 
5 j ce Bet a= | 226 tor soundness. 
as 190 | 76 60 | Initial set | yard. & 2 38 | 
gaauek | | | 
| | minutes. mins, °F. mins. | mins. 
J | As received from manufacturer 22-4 | 6-0 Nil | 25 45 22in40 | 120 | Sound 
.. | Reground to pass 180 sieve .. | Trace Nil | Nil | 1 5 sind | © | » 
K | As receiv tanec: ~ es 26-6 | 10-0 2-7 | 30 17 in 100 20 | of 
»» | Reground as above .. Trace | Nil | Nil | 6 15 $2 in 11 150 ” 
L | Asreceived .. .. 24-4 | 7:6 1-5 | 380 120 9iné60 | 180 Blown 
»» | Reground as above .. Trace Nil Nil | 7 15 | 29in13 | 120 | Sound 
M | Asreceived .. .. 80-0 | 6-7 1-2 20 60 21 in 84 150 | pe 
»» | Reground as above .. Trace | Nil Nil 2 10 2in8 | 7% | 
N | Asreceived .. .. | 28-4 | 9-8 1-0 | 15 30 ingi | 1200 | 5 
»» | Reground as above .. 0-6 | Nil | Nil 1 ; 10 | S2in4' | 120 | 
O | As received ge 26-4 | 7-7 0-5 | Undefinable 360 | 2 in 39 160 | - 
» | Reground as above .. 0-4 |*Nil | Nil | 8 | 27 in 12 95 we 
P | As received hat hate 18-0 | 38-0 0-8 | 15 | 240 15in23 | 120 Badly blown* 
» | Regroundasabove.. .. .. .. « «- 0-4 | Nil Nil | _ 2 240 2ind | 100 | Very slightly blown* 
» | Asreceived mixed with 2 percent.gypsum| 18-0 | 38-0 0-8 | Undefinable | 1440 linls | 38 Blown* 
& | Be dt. ne ce ck. ee ree oo 16-0 3-6 | 20 30 =| «17 in 85 180 | Badly blown 
pot INO aa 8 ee bo se 1-6 Nil Nil | 2 5 26 in 5 180 Sound 
1» | Asreceived mixed with 2 percent.gypsum 384-8 | 16-0 8-6 | Undefinable | 1440 lin 15 80 | Blown 


‘*To ascertain more conclusively whether the action of setting 
or the presence of ‘free lime’ was responsible for the rise in 
temperature noted, cements P and Q in their coarse condition 
were mixed with 2 per cent. of gypsum, which, as is well known, 
retards the setting of cement ; the result was that they were thus 
rendered extremely s'ow setting, and while still unsound, and 
giving decided indications of ‘ blowing’ in the ste ee they 
showed an increase during setting of only 1 deg. , therefore, 
the rise of temperature during setting depends upon the setting 











* A speciall y prepared ‘‘ over-limed ” cement. 


them to be a destructive material, and would bring about the ruin 
of any building in which they might have been employed. It may 
be remarked that the briquettes of No. VIII. in ordinary cold 
water cracked and swelled to nearly double their proper size in 
less than a month, and su uently disintegrated and fell to 
powder—facts which speak for themselves as to the futility of the 
temperature test. 

TaBLE I1,—Examples of Cements showing no Rise of Temperature, 
and yet utterly Unsound and Worthless. 








properties of the cement, and in no way determines the p 
of ‘free lime’ or other disruptive agencies, the author is strongly 
of opinion that to enforce such a test, while it certainly ensures the 
delivery of a very slow setting cement—which in view of the method 
of working adopted by Mr. Deacon was absolutely imperative—in 
no way g against an unsound cement, and im needless 
restrictions upon the manufacturer. Unsound, over-limed cements 
are generally slow-setting, and therefore evolve little jor no beat 
during setting, while, on the other hand, a case lately came under 
the author's notice of a cement which withstood the severe hot- 
— test of Deval, and yet showed an increase of as much as 
eg.” 

It was hoped that the oepeinn would have been sufficient to 
demonstrate the absurdly misleading and untrustworthy nature of 
the temperature test, but the author regrets to find that it is still 
being enforced in some instances, and causing an immense amount 
of unnecessary trouble and friction. In one case a corporation 
engineer rejected several deliveries as unsound purely on account 
of evolution of heat, or rise of temperature during sstting, involving 
the unhappy contractor in a fawsnit and the loss of several 
thousand pounds. In another instance the engineer committed 
himself to the statement in his specification, that a cement showing 
a rise of 6 deg. Fah. was not fit for use—a totally untenable pro- 

ition in the face of the —— quoted in the foregoing, and 
ereafter set forth. In a third instance the specification stated 
that no cement would be further tested which showed a greater 
rise than 6 deg. Fah.—a similarly absurd statement. But the most 
flagrant instance of all was in a specification for cement for export 
to the Pacific coast, where the specification closely copied Mr. 
Deacon’s method of carryiog out the test and stated that ‘it will 
then show the rise in temperature caused by over liming.” 

Further examples of the absurdity of the temperature test have 
therefore been collected, as opportunity offered, from samples 
passing through the author’s hands for testing and examination in 
the ordinary course of practice during the past few months. 
Fortunately for the user, cements containing free lime, or what are 
generally called unsound cements, are now comparatively rare, and 
therefore only a few examples of this kind are available. On the 
other hand, although only a few are —— examples of perfectly 
sound cements showing a considerable rise of temperature — 
setting could be multiplied indefinitely ; in fact the author has h 
occasion to examine hundreds cof samples in this way, and has 
never yet been able to establish the slightest relation between rise 
of temperature and soundness. 
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If a greased thermometer be inserted into a Sally nae pat 
of cement, and the behaviour of the pat carefully noted, it will be 
observed that as pag; bent mass ins to — and — 
fluidity, the merc i in to rise, showing that crystullisation 
has ccomnenent “Tt the hardening proceeds rapidly, the thermo- 
meter will show a corresponding rapid rise, while if hardenitig 
proceeds but slowly the thermometer will indicate the evolution 
of little or no heat. Brvadly speaking, the explanation is this— 
when a cement sets quickly and crystallisation is rapid, the heat is 
evolved in a few minutes, and the thermometer is correspondingly 
affected ; while, on the other hand, if setting is slow, the same 
number of thermal units may be evolved, but they are spread over 
such a long period of time that they are lost by radiation and the 
thermometer is not appreciably affected. 

The a statement ee per wars shows a rise of > dee. = 
20 deg. during setting, ly indicates nothing, excep’ a 
prey alo or other during setting the eryutalilastion was very 
rapid. It frequently happens that a cement does not commence to 
set until 15 or 20 minutes, or often longer, after the addition of 
water, and then the crystaliisation proceeds at such a rapid rate 


| that it is set hard within 15 or 20 minutes from the time that the 


hardening commenced, Four examples of this kind are given in the 
following table :— 


TABLE III.—Zxamples of Cement showing considerable Rise in Temperature, and yet having a sufficiently Slow Initral Set tor all 
General Constructive Work. 
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To make the matter perfectly clear a diagram of the tempera- 
ture curve of sample No. X. is given below. ’ 

To assume, therefore, that because a cement shows a considerable 
rise of temperature it is consequently too quick setting for ordinary 
use is altogether fallacious, because a cement which has an initial 
set of 10 or 15 minutes when gauged neat would have that time 
prolonged to at least 30 or 45 minutes when mixed with sand or 
aggregate, which is ample time in most classes of constructional 
work to allow of the concrete being gotinto position before setting 
commences. When once the concrete is in position and at rest, 
it surely cannot matter how soon or how rapidly the harde: ing 
proceeds ; in fact, in many cases rapid hardening is an advantage, 
as it allows the work to be proceeded with more quickly than, for 
instance, if the subsequent induration were so slow as to prevent 
the centres being struck or more weight being placed upon the 
previously completed work than it would safely boar. 

Since all bodies expand with heat and contract with cold, it may 
be urged that the evolution of considerable heat during setting 
gives rise to expansion of the concrete and thus endangers its 
stability. To make sure on this point it will be observed that all 
the coments herein enumerated were tested for expansion during 
setting by filling a test tube with a portion of the gauged cement 
of which the pat tested for evolution of heat was composed. It is 
reasonable to assume that if any dangerous expansion took place 
during setting, the thin glass of which the test tube was composed 
would be fractured ; but in each case they remained intact with- 
out a s‘gn of a crack anywhere. 

It is therefore obvious that only an extremely slow-setting cement 
will pass the ‘‘ marmalade-pot ” test, and the author has a shrewd 
suspicion that in the case of the Vyrnwy Waterworks, and other 
places where the same conditions as to rise of temperature are 
insisted upon, the cement manufacturer attains the desired result 
by the simple expedient of adding a small percentage of gypsum, 
which, it is well known, retards the setting of cement, but inno way 
counteracts the effect of any free lime that might be present. As 
a matter of fact, Mr. Deacon’s ‘‘ marmalade-pot test,” as it has 
since been christened, is based upon entirely erroneous premises. 
Being a large user of lime, and knowing that the slaking, or hydra- 
tion, of lime evolves heat, he appears to have jumped to the con- 
clusion that any heat evolved by Portland cement upon the addi- 
tion of water must be due to the slaking of the free lime contained 
init. Portland cement, however, is an entirely different material. 
Having been subjected to very much greater heat in the process of 
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manufacture, the chemical constitution of its calcic compounds is, 
consequently, entirely different. Even assuming there was suffi- 
cient free lime in the cement to affect the thermometer on adding 
water, such lime would not be in the least dangerous. The very 
fact that it evolved heat showéd that it had been slaked and ren- 
dered innocuous by the water used for gauging. As a matter of 
fact, it is the free lime which is confined within the coarser par- 
ticles of the cement which constitutes the most dangerous and in- 
sidious forms of unsoundness, or blowing, inasmuch as it is not 
attacked immediately on the addition of water, and therefore 
would not affect the thermometer in the least degree, but yet 
would cause internal disruption and disintegration at some future 
period—perhaps months afterwards. 

It may be claimed that the rise of temperature during setting 
gives useful information as to the setting properties of the sample 
under examination, which it undoubtedly does ; but at the same 
time the truerand more accurate method of determining setting is 
by the well-known and universally adopted pat test, in which the 
actual hardening of the cement is ascertained by means of a 
weighted needle. It is a well-known fact that if cement is worked 
or manipulated after the period of initial set, i.¢., after setting or 
hardening has commenced, its subsequent strength is correspond- 
ingly diminished. Now, by making a small pat, and noting when 
the mass loses its fluidity, and is no longer totally mobile when 
touched with the finger, an accurate determination may be made 
as to how long it may be safely worked without detriment ; 
whereas, when tested by the thermometer alone, it is not by any 
means easy to determine when the mass has reached the stage 
known as initial set, more especially with a moderately slow setting 
cement. 

In view, therefore, of the facts and experiments briefly set forth 
in the foregoing, the author considers he is justified in asserting 
and maintaining, with all possible emphasis, that the determina- 
tion of the evolution of heat during setting, so far from being ‘“‘a 
perfectly simple and exhaustive test for free lime,” is based on en- 
tirely false premises, and is a vexatious and absurdly misleading 
test, serving no useful purpose whatever. He consequently urges 
upon engineers and cement users in general the desirability, in 
the name of common sense, of its being immediate'y discarded 
wherever specified. 

In conclusion, whilst recognising the fact that exceptional cir- 
cumstances require exceptional qualities of cement, the author 
puts forward the following standard specification as one which 
would ensure the delivery of a good sound cement, suitable for the 
requirements of general engineering constructional work. The 
fineness and tensile strain are a little more exacting than those 
mentioned in his standard specification published some four or 
five years ago; but at the same time he does not think that 
any first-class manufacturer would find the least difficulty in 
complying with it. 

STANDARD SPECIFICATION FOR GENERAL PURPOSES. 


The whole of the cement shall be pure Portland. cement, and 
shall conform to the following tests :— 

ineness of grinding.—To be such that when sifted through a 
standard sieve having 50 holes per lineal inch there shall not be 
more than one-half (4 per cent.) by weight of residue; when 
sifted through a sieve having 76 holes per lineal inch, there shall 
not be more than five (5 per cent.) of residue ; and when sifted 
through a sieve having 100 holes per lineal inch, there shall not 
be more than twelve (12 per cent.) of residue. 

Time of set.—A pat of neat cement, gauged with the minimum of 
water, at the normal temperature (60 deg. Fah.), and placed on a 
glass, or other non-porous slab, shall not commence to set in less 
than eight minutes, or take longer than five bours to set hard. 

Soundness, or freedom from expansion and contraction.—A pat sub- 
mitted to moist heat and warm water in the Faija apparatus for 
soundness, at the usual temperatures, viz., 110 deg. Fah. and 
120 deg Fah. respectively, shall show no cracks or signs of ex- 
pansion afer twenty-four hours. ; 

Tensile strength.—Briquettes of neat cement, gauged with the 
minimum ef water, on a- non-porous bed, and placed in water 
twenty-four hours after gauging, shall carry an average tensile 
strain of not less than 350 lb. per square inch after three days, 
450 1b. after seven days, and 550 lb. after twenty-eight days from 
the time of gauging. 

Briquettes composed of three parts of standard sand to one part 
of cement, by weight, treated as above, shall carry an average 
tensile strain of not less than 150 lb. per square inch at seven 
days, and 250 lb. at twenty-eight days, from the time of 


gauging ; but-no matter how much greater strength may be 
developed at.the earlier stages, both neat and sand briquettes 
must develop an increase of at least 50 1b. between each date. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

EMPLOYMENT at the various works is proceeding more regularly 
since the orders on the books have been replenished at the recent 
quarterly meeting. Now that this is over, manufacturers are 
settling down to the wiater’s work with less uncertainty than pre- 
viously, and prospects are considered to be fairly favourable. The 
political situation is somewhat disquietiog, but as a great many of 
the manufacturers are in favour of anything which promises to 
improve the home trade, the indirect disturbance to business occa- 
sioned by proposed fiscal changes is not resented in the Midlands 
as much as it perhaps otherwise might be. In the engineering 
trades a good deal of work is going forward, particularly 
upon electrical engineering account, and the railway carriage 
and wagon building industries are very well engaged, and 
can see ahead for some considerable time. Hydraulic engi- 
neers are also busy upon pumping machinery for both home 
and foreign markets, and about thirty new electric pumps will be 
required before long for South Staffordshire mines drainage work. 
There is a good demand for crushing mills, and centrifugals, and 
juice pumps for the West Indian sugar plantations and from India 
and other sugar-growing countries, Some of these mills are for 
cattle and others for power, and in these last cases the construc- 
tion of the necessary engines for driving is affording we!come work 
for engine builders. In the pig iron trade the output is increasing, 
and some good orders have lately been booked. Part-mine is 
quoted 48s, 6d. to 493. 6d., and ordinary all-mine 60s. to 67s. 6d.; 
whilst Northamptons are 47s. 6d. to 48s. 6d. In the steel trade 
semi-finished material is in better demande Agents of German 
houses are offering steel bars at £4 10s. for rolling down into 
sheets, and German steel rods are being imported into this district 
to be drawn down into steel wire, ard these rods are obtainable 
from 2s. 6d. to is. less than those of British manufacture. It 
is pointed out that if steel rods are purchased ia Ger- 
many, it will mean a loss of production in England, not only 
of the rods themselves, but also of the raw material needful for 
the manufacture of the rods. It requires about 3000 tons of ore 
and about 1500 tons of coal—which is turned into coke—to make 
1000 tons of ore into pig iron ; about 450 tons of coal to turn the pig 
iron into billets, and about 550 tons of coal to make the billets into 
rods, So that to produce 1000 tons of rods means producing 
5500 tons of raw material, which, added to the rods, makes a total 
of 6500 tons. Galvanised corrugated sheets are quoted £11 to 
£11 5s., and manufacturers are beginning to inquire what would 
be the effect upon their costs of production if spelter, which is 
obtained largely from the Continent, was to be made any dearer 
than at present by the suggested import duties upon raw 
materials, 

Electric lighting machinery will before long be needed at West 
Brom wich, since the Town Council have made application to the 
Local Government Board for sanction to borrow gle 11 for electric 
lighting purposes, and the usual inquiry will be held. 

An interesting paper entitled ‘‘ Motor Vehicles for Municipal 
Work” was read at a recent meeting of the Midland Municipal 
Officers’ Association, which was held in Birmingham under the 
presidency of Mr. A. D. Greatorex, West Bromwich. The paper 
was mainly devoted to a comparison between horse and motor 
haulage. Experiments are being made by a number of local 
authorities in the way of street watering, dust collection, and in 
fire brigade work. In Kennington a steam water-cart is able to do 
work equal to three one-horse vehicles. Mr. Parr, assistant 
surveyor to the Handsworth Urban District Cuuncil, who was the 
author of the paper, sees great possibilities for municipal motor 
vebicles, which may at short notice be readily fitted with ploughs 
and used for snow removal. Motors, Mr. Parr considers, are more 
economical where they are kept continually at work with the 
minimum of time devoted to collecting and loading, wh st he 
considers that they cause much less weir and tear of roads than 
the hoofs of horses, 

The Wolverhampton Town Council on Monday adopted a report 
of the Tramways Committee advocating the adoption of the 
Lorain system of tramways throughout the whole of the town. 
It was also decided that the tenders of Mr. Herbert Holloway, 
contractor, of Wolverhampton, be accepted for the construction 
of the permanent way on the following routes :—Dudley-road, 
£11,582 ; Willenhall-road, £8700; Wednesfield-road, £7482, and 
Waterloo-road, £6200 ; total, £33,964. A statement was attached 
to the report showing the estimated capital and annual costs of the 
overhead and Lorain systems on the routes given, and it was 
stated that, assuming a double track to be laid wherever possible 
on all the routes except on the Wednesfield-road, the increased 
cost of the Lorain system over the overbead system will work out 
as follows :—Dudley-road, capita expenditure £2691, annual 
expenditure £296; Wednesfield-road, £956, £102; Willenhall- 
road, £2569, £205; Waterloo-road, £1684, £126; totals, £7900, 
£729. Should a single track be constructed on all except the 
Dudley-road, the increased cost of the Lorain system over the 
overhead system would be :—Dudley-road, £2691, £296 ; Wednes- 
field-road, £956, £102 ; Willenball-road, £1425, £152 ; Waterloo- 
road, £748, £83 ; totals, £5820, £633. 

The chairman of the Finance Committee of the Wolverhampton 
Corporation— Alderman John:on—has this week presented to the 
Town Council an abstract of the accounts cf the Corporation for the 
year ending March 31st, from which it appears that the borough’s 
total debt at that date was £1,058,533, or an increase of £82,244 
on the year. This increase was due to the fact that whilst the 
debt had been reduced by £20,676, the capital account had been 
increased by £102,920. A large sum had been spent on under- 
takings which were remunerative, or ¢xpected to be so, including 
electric lighting, £20,559 ; tramways, £26,603 ; cold stores, £8090 ; 
street paving, £15,383; street improvements, £6609. Since the 
incorporation of the borough there had been paid £280,568 out of 
the rates and revenue on behalf of capital account, besides which 
the Water Committee had transferred from their revenueand reserve 
fund £44,166 to meet the expenditure of permanent works connected 
with that undertaking. As against the borough debt, Wolver- 
hampton’sassetsamount to £800,000, made up of water undertaking, 
£373,000 ; markets and fairs, £166,000 ; tramways, £142,000 ; and 
electricity undertaking, £127,000. With regard to the remaining 
£254,000, he claims that more than that sum is represented by 
various other municipal properties—including sewerage works— 
and public buildings, which he enumerates, 

The Aston District Council have closed with the Hcclesiastical 
Commissioners for loans of £27,000 and £36,000 for tramway pur- 
poses, and £52,439 for their electric light undertaking ; and they 
have obtained the whole amount at 3? per cent. No fewer than 
136 applications have been received for the post of electrical 
engineer for Aston. The Tramways Committee, after a visit to 
Bristol, have decided to adopt on their lines the four-wheeled type 
of car, not the bogie type, and they have left the question of 
interior fittings and decorations for another committee, who will 
visit other towns. The tender of the Brush Electrical Engineering 
Company has been accepted for the overhead electrical equipment 
of the Aston tramways at the price of £4742. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 





Manchester.—The position generally throughout the engineering 
trades continues very unsatisfactory, and the reports which come 





—— 


to hand from sources representing both the employers and the 
workmen are anything but encouraging astothe future. In:juirieg 
amongst engineering establishments, as I intimated last week 
show a very general slackening as regards new work coming 
forward, and this is more than confirmed by the reports issued this 
month by the various trade union organisations. 

Mr. G, N. Barnes, the general secretary of the Amalgamated 
Society of Engineers, reports a very considerable increase in the 
number of members on out of work benefit, which uow is about 
4 per cent, of the total membership, the returns showing 3727 
on the books, as compared with 3244 last month, with a total 
membership of 95,302, Trade, Mr. Barnes adds, it would be seen 
had declined, although the considerable amouut of Government 
work recently given out would possibly benefit the trade later op 
Mr. James Swift, the secretary of the Steam Engine Makery 
Society, also reports a further decline in trade during t)e past 
month and a marked increase in the unemployed list. ‘To make 
the matter more discouraging, there were no branches of any size 
that spoke of new work coming forward, but in some cases the 
reported’ that as work was finished men were being paid off, 9 
there were no new orders in prospect, so that they might look tog 
further increase of unemployed before the year closes. There 
were no trade questions of any note other than an attempt to 
introduce the ‘‘one-break” system at Horwich, but the men werg 
so emphatic in refusing the system that it seemed to have been 
dropped by the management. Mr. Swift also has to report a ve ry 
pe arate Fale in the number of out-of-work members on the 
books, which are now about double those returned three or four 
months back. 

The returns of the United Machine Workers’ Association follow 
on much the same lines, the members on out-of-work benefit stil! 
increasing, and now amounting to about 44 per cent. of the 
membership, 

As to the actual condition of trade the reports received from the 
various Lancashire industrial centres are, with very few exceptions, 
to the effect that trade is either not more than moderate or actually 
bad. In the Manchester district there is a further increase in the 
number of unemployed, principally due to discharges and suspen. 
sions at three or four large firms. In the Salford district trade ig 
also returned as slack. Districts immediately surrounding, such 
as Openshaw, Pendleton, are reported to be fairly steady as 
regards employment, and Bury in much the same position, 
which is perhaps rather remarkable considering the acute 
depression in the cotton trade in these representative centres 
of that industry. In Preston the position generally is indifferent, 
the paralysis in the cotton trade seriously affecting this centre, 
especially as regards the general engineering works, but the 
electric works keep fairly well employed. The Oldham district 
remains in a very unsatisfactory condition, and the reports from 
this centre are either bad or very bad. Reports from the Liver. 
pool district are to the effect that there is comparatively |ittle to 
complain of, and the important amalgamation of Messrs. Laird’s, 
Limited, Birkenhead, and Cammell’s and Co., of Shetlield, is 
expected to have a beneficial effect upon the industria] position in 
the fature. 

The iron market here presents little change from last week, 
Prices have undergone no farther quotable alteration, and, apart 
from low cutting on forward sales by one or two speculative 
merchants, makers generally are holding steadily to late rates, 
The business situation, however, is anything but satisfactory, 
and rather a pessimistic tone prevails very generally. Con- 
sumers, anticipating lower prices, buy only as they are 
absolutely compelled to cover requirements, and the result is 
market operations drag along in a hand-to-mouth fashion, with the 
immediate outlook not at all encouraging. Lancashire makers of 
pig iron book occasional sales of No. 3 foundry at about 53s. 6d. 
net delivered Manchest For Lincolnshire brands makers’ basis 
quotations remain 50s. 6d. net Manchester, but very little new 
business is being booked at this figure, as Lincolnshire iron is 
offered pretty freely through second hands at 493, 6d. to 50s. net, 
and moderate transactions for delivery over the next few months 
have been put through at the minimum figure. Makers, however, 
seem indifferent with regard to this underselling, es all their pro- 
duction is going away, and it is reported that the recent excep- 
tionally heavy rains have interfered with the output at some of the 
Lincolnshire furnaces. The continued scarcity of Derbyshire iron 
is keeping up prices for this brand, and the minimum quotation is 
about 53s. 6d., with some brands quoted 54s. 6d. net delivered 
Manchester. In forge qualities only occasional sales are being made," 
with quotations remaining about 50s. to 50s. 3d. Derbyshire, and 
50s. 2d. Lancashire and Lincolnshire net delivered Warrington. 

Although Middlesbrough iron is without really quotablealteration 
from last week, prices, if anything, are not quite so strong, and 
52s. 4d. would represent the fiull average figure for ordinary brands, 
with makers in some instances quoting special brands 53s, 1d, to 
53s. 4d. net by rail Manchester. Scotch iron remains without 
alteration from last week’s rates, Eglinton being still quoted atout 
56s. 6d. to 56s. 9d., Glengarnock 58s. to 58s. 3d., and (iartsherrie 
59s. 6d. to 60s. net delivered Manchester docks, Amongst sellers of 
hematites absence of business is the general report, and there is 
practically little or nothing doing to really test prices ; quotations 
nominally are, however, unchanged, at about 65s, 6d. to 66s. 6d. 
net for No.3. foundry delivered in the Manchester district. 

Except that one or two of the smaller forges are fairly well off 
for orders for the present—mostly booked, however, at under the 
official basis rates—only a sluggish sort of business is reported 
generally, and the larger finished ironworks continue short of 
orders to keep them fully engaged. Quoted prices remain without 
alteration, at from £6 8s. up to £6 10s, as the official basis for Lan- 
cashire bars, and £6 7s. 6d. and £6 103. up to £6 15s. for North 
Staffordshire bars ; sheets, £8 to £8 2s. 6d. ; and hoops, £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered Manchester, 
and 2s. 6d. less for shipment. The very general slackness through- 
out the engineering and boiler-making trades is considerably re- 
stricting the amount of business coming forward to nut and bolt 
makers, One or two of the principal firms are fairly off for the 
present, but find new orders very difficult to secure, and there is 
a good deal of cutting in prices, which renders the list basis 
rates practically little more than nominal. , 

In the steel trade no specially new features can be noted, busi- 
ness for the most part remaining unsatisfactory. For local-made 
billets prices are easier, and new business would no doubt be 
entertained at prices 2s, 6d. under recent rates, £4 12s, 6d. 
becoming a very general quotation for anything like good speci- 
fications, with £4 18s. 6d. to £4 15s, rather nominal figures, and 
German billets averaging £4 7s. 6d., delivered in this district. 
There is still a good deal of irregularity in quotations for boiler 
plates, which range from £6 17s. 6d. upwards ; but the associated 
makers, who held a meeting last week, decided to maintain the 
official basis at £7 2s. 6d. This holding to an official basis con- 
siderably above the prices which are very commonly current on the 
market, and which even the associated makers are, under special 
conditions, allowed to accept, is creating very general dissatisfac- 
tion amongst the Lancashire boilermakers, and I hear rumours 
that théy are not unlikely to take some definite action with a 
view of protecting their interests. A moderate business is passing 
through in other descriptions of finished steel, chiefly structural 
material, but where orders of any weight are placed they are 
mostly at low cut prices, Delivered in the Manchester district 
bars average £6 5s. to £6 7s, 6d., with £6 10s. quoted in special 
cases ; common plates £6 2s. 6d. to £6 5s., and angles £5 10s. to 
£5 12s, 6d. per ton. 2 

Colonel G. N. Hollingworth, F.G.S., the newly elected president 
of the Manchester Geological and Mining Society, in the course of 
his inaugural address at the annual meeting on Tuesday, strongly 
urged the necessity of a combination of practical experience with 
scientific training for mining engineers. Practical experience, he 
added, must be gained at an early age, otherwise the taste and 
liking for the rough work was likely to be lost; but in future 
mining practice would.certainly require a more scientific training 
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ling throughout this district that it is imperative 
very ono this direction must be done, as for a co derable 
time past there are very few collieries that have not been working 
at altogether unremunerative prices. : 

The coal trade of this district remains in much the same unsatis- 
factory condition reported since the commenvement of the month. 
Business still drags on slowly, with all descriptions of fuel hanging 
at the collieries, and four days per week still about the full average 

its kept running. 
Oe eens coal “trade shows no material improvement, 
and has not yet recovered from the slackening off that followed 
the areal demand which was coming forward towards the end 
of September in anticipation of some possible upward move io 
rices. Pits are barely moving away even the restricted output, 
and prices only just about held to. — : $ 

Tho declining trade in most engineering branches of industry 
and the depression throughout the iron-making and manufacturing 
trades is necessarily curtailing requirements for the lower descrip- 
tions of round coal, which continue plentiful on the market, with 
a want of firmness in prices where anything like quantities can be 
moved away. There is, however, no quota le change in the current 

it rates, which remain at about 7s. 9d. to 8s, and 8s, 3d. for 
common steam and forge coals, with some of the better qualities 
fetching $s. 6d. to 8s. 9d. at the pit mouth. ; 

Very little change can be reported with regard to engine fuel, 
but with prospects of a return to full time in the cotton trade at 
an early date, the outlook is regarded more hopefully. For the 
present, however, the output of slack is largely in excess of require- 
ments, and special sales at low-cut prices have here and there to 
be made to effect clearances of surplus —— At the pit mouth 
common slack averages 4s, to 4s. 6d.; medium sorts 5s. 3d. and 
bs, 6d. up to 5s. 9d.; and best slacks 6s, and 6s, 3d. up to 6s. 6d., 
and 6s. 9d. for some of the special sorts. : i 

The shipping trade remains in much the same quiet condition 
reported last week, and with collieries having a good deal of 
common round coal hanging upon their hands, sales in quantity 
are being pushed for shipment at low figures, although there is no 
quotable change in current rates. Common steam coals delivered 
at the ports on the Mersey are readily obtainable at about9s., with 
the better qualities quoted about 9s, 6d. and 9s, 9d. per ton. 

For all descriptions of coke there is a continued brisk demand, 
and prices are very firm at the full quotations that have been ruling 
for some time past. 

Barrow.—The condition of the hematite pig iron trade this week 
is decidedly unfavourable, @ consumption of pig iron has 
fallen off, and at several works stocks have been accumulating 
which have not found their way into warrant stores. In conse- 
quence of this position, the Millom and Askam Company, the 
largest producers of iron in the district-—apart from firms which 
utilise their own make of iron at their own steel works—have 
decided to blow out one of the three furnaces they have in blast 
at Millom. A short time ago they put out of blast their new large 
American furnace at Askam, and their production has therefore 
been reduced by some 2250 tons of iron per week. Warrant 
stocks have been reduced by the small parcel of 227 tons, and now 
stand at 13,021 tons, being about the smallest holding since 
warrant iron was stored in this district. Prices are 6d. lower on 
the week for mixed Bessemer numbers, which are now quoted at 
57s, per ton net f.o.b. Warrant iron is also cheaper at 55s. 3d. 

ton net cash sellers, buyers 2d. less, 

Iron ore is quieter all round, and there is a falling off in the 
demand alike for native and Spanish sorts, but the demand for the 
latter has decreased to the greatest degree ; 11s. 6d. is the quotation 
for good average native sorts, net at mines. Spanish ores are at 
15s. 3d. per ton net at West Coast ports. The stoppage of furnaces 
at Millom has lead to a large decrease in the importation of iron 
ore from Almeria, the company being joint owners of the Alquife 
mines. 

Steel makers in this district are fairly well employed, the rail 
mills and the plate mills being kept in almost regular operation. 
Orders are fairly well held, but the outlook is not so good as it was 
a week or two ago, It is expected, however, that the demand for 
shipbuilding descriptions of steel will be well maintained on local, 
on Belfast, and on Admiralty account. There is keen competition 
in the steel rail trade, and continental makers are keeping prices 
down to a very low point, with the result that the profit is in no 
sense large, and orders are not so full nor so numerous as they 
have been. Heavy steel castings are in good request, and forgings 
are in betterdemand. Hoops are quiet, but a fair business is doing 
in tin bars, slabs, and billets, 

Shipbuilders and marine engineers are making preparations for 
a more busy time on the new orders recently booked, and which 
will soon be under way. The demand for new tonnage, however, 
is very quiet. 

Shipping is fairly busy. Last week there was shipped from 
West Coast ports 16,942 tons of iron and steel—9896 tons of pig 
iron, and 7 tons of steel—comparing with 15,571 tons in the 
corresponding week of last year, an increase of 1371 tons. The 
total shipments for the year have amounted to 707,141 tons, com- 

d with 771,993 tons in the corresponding period of last year, a 
ecrease of 64,852 tons. 

Coal and coke are quiet, and the consumption of the latter has 
fallen off somewhat. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE cold and wet weather which is generally prevailing causes 
household fuel in the South Yorkshire coalfield to maintain the 
improvement in values which has ruled since October Ist. Orders 
were placed very freely in anticipation of that advance, which, 
although somewhat irregularly imposed, may now be regarded as 
general. The stocking for the winter is being actively proceeded 
with, at 6d. to 1s. per ton more than the price quoted last month. 
It is several years since the house coal pits were so well employed as 
at present, a market being found for all that is brought to bank, 
and very little going to stock. Increased demands continue to 
come in from the metropolitan and Eastern Counties markets, and 
the local trade is rather above the average. Barnsley house, the 
kind of coal most freely used, fetches from 10s, 6d. to 11s, 6d. per 
at the pits; secondary sorts ranging from 9s. to 10s, per 
. For steam coal the request continues remarkably brisk, consider- 
ing the advanced period of the year. The returns of traffic to Hull 
for export exhibit most satisfactory trading. During September 
the weight taken to the great Yorkshire port was 289,248 tons, 
compared with 280,252 tons for September of last year. During 
the nine months the tonnage sent to Hull was 2,555,072, against 
2,326,432 tons last year; an increase of nearly 10 per cent. The 
foreign markets took 170,332 tons, against 153,077 tons for Sep- 
tember, 1902, Sweden took 54,511 tons, against 36,122 tons; 
North Russia, 39,309 tons, against. 40,225 tons; Germany, 
24,246 tons, against 28,839 tons; South America, 14,425 tons, 

ainst 7075 tons. Of the contributing collieries Denaby and 

adeby took first place with 45,664 tons, against 15,176 tons. 
Steam coal bought in the open market fetches from 3d. to 6d. per 
ton above the contract price, 9s. 

Gas coal is now being freely delivered under contracts. Small 
coal remains steady, the princi demand being for the better 
kinds, slack and inferior sorts being but in poor request. The 
activity previously noted in coke still continues, lls, 6d. to 





12s, 6d. per ton being readily — for ordinary samples. Best 
washed sorts realise from 6d. to 1s. per ton more.at the ovens, 

The long-continued dulness in the heavy trades at the East End 
is seriously affecting workpeople as well as tradesmen. The 
outlook for the former is most discouraging, the latter com- 
plaining that they are doing less business to-day than at any other 
time for a length of years. Inquiries made at different establish- 
ments find no hope held out of activity this side of Christmas. In 
military, railway, and marine material there is remarkably little 
doing, and much valuable plant is standing idle, while the prin- 
cipals and managers have the greatest difficulty in finding even 

rtial employment for large numbers of hands, The depression 
is even more severely felt in the lower grades of labour. 

In the steel and iron trade affairs continue very much as 
previously reported. The call for high-speed steels is greater 
than it was, although the increased demand is not equal to taking 
what extended facilities have enabled manufacturers to put on the 
market. There seems a tendency at present to wait the result of 
the careful and elaborate tests now going on at Manchester under 
the personalsupervision of practical engineers, The old toolsteelsare 
still being fairly well ordered, and there is no likelihood of much 
cbange in the condition of affairs for some time. Steel, however, 
is generally quiet all round, the improvement expected in the last 
quarter of the year showing no signs at present in any direction. 

Several fresh orders for tramway material have recently been 
received at Sheffield for the Gloucester and Worcester tramways 
and the British Electric Traction Company, Limited, the latter 
being for points and crossings and special work for the recon- 
struction of the Birmingham and Midland tramways, These 
orders have been placed with Messrs, Edgar Allen and Co., 
Limited, of the Imperial Steel Works, Sheffield. 

In the lighter industries the orders now being received are 
most unevenly divided. Several firms are quite busy, while 
others find it difficult to keep their hands employed with any- 
thing like regularity. This is rather a discouraging sign, as in the 
month of October Christmas orders are expected to come in. As 
they are not being received to anything like the extent which 
obtains in ordinary years, a quiet season is anticipated. The large 
demand for sterling silver goods has recently displaced that of 
electro-plate, but is now easing off somewhat, owing to the advance 
in the prices of silver, which is 5d. per ounce higher than it was 
last January. Heavy buying on account of India and China is 
given as the cause of the rising values, as well as the fact that 
America, after many years, is once more in the market purchasing 
supplies. If the Americans continue to be customers for silver, 
prices are certain to go higher still. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE course of the pig iron market has this week been somewhat 
hampered by political affairs both at home and abroad. The fear 
of a war in the Far East was rather disquieting, and caused con- 
sumers and merchants to hold off, so that the improvement that 
was appearing last week bas been checked ; traders are therefore 
all the more glad to have the assurance that hostilities between 
Japan and Russia are not likely to ensue, at any rate, in the near 
future. The discussion relative to the proposed change in the 
fiseal policy of this country also tends to interfere with business. 

But there are some features which are more favourable for the 
producers, as, for instance, the very heavy exports of pig iron, 
the larger home consumption, and the substantial decrease in 
stocks. Then there is to be taken into account the more hopeful 
tone that is showing itself in the shipbuilding industry, a most 
important item to this district, which — so largely upon the 
shipbuilding for the employment of its leading steel works. The 
feeling in the finished iron and steel industries is accordingly less 
depressed, while the prices are generally firmer, as the prospects 
of fuller employment than has been obtained hitherto this year 
are better. 

Though sales of pig iron are somewhat slow this week, deliveries 
are extraordinarily large, and on export account are almost the 
best that have been reported in auy month this year. They 
would have been still larger if the iron could be secured. But the 
demand is so heavy that it cannot be promptly satistied, and 
complaints are general that ironmasters do not deliver their iron as 
rapidly as the shippers want it. Steamers when they have been 
sent lately to the Tees have been subjected to considerable delay, 
and it has been necessary to go to the public warrant stores to 
complete cargoes, It is not easy to get a full cargo at a single 
wharf, and some steamers have to be sent toseveral wharves before 
their cargo is made up. This scarcity of Cleveland pig iron is one 
of the main features of the market this week, and it is likely to 
be so all this month, judging by the number of steamers that are 
waiting for cargoes or have been chartered. It is very well that 
there is the 123,162 tons of Cleveland pig iron in the public 
warrant stores, that makes up for the shortcomings of the 
producers as regards some brands, but there are some of the lead- 
ing brands which cannot be obtained from the public stores, as the 
makers thereof do not allow them to be lodged there at any time. 
The makers of nearly all brands are very i of pig iron, and 
anyone who buys now will have to wait for the iron he purchases ; 
he cannot count upon early delivery. 

The shipments of ps iron from the Cleveland district have 
seldom been better than they are this month ; they are 30 per 
cent. better than those of last month, and as much when com- 
pared with October last year and 1901, but they are now as good 
to the Continent as they were in the earlier part of the month. 
Up to the 14th they reached 51,057 tons, as compared with 
44,600 tons in September, 1903, and 39,220 tons in October, 1902. 
The deliveries of pig iron from the Cleveland district to Scotland 
are this month extraordinarily large, by far the best on record. 
Last year an average of 1300 tons per day was sent from Cleveland 
to Scotland, this year the average has been 1600 tons, but this 
month it is nearly 2500 tons ; this is 50 per cent. more than was sent 
either last month, or in October of last or the previous year. On 
the 12th inst, alone 7000 tons left the Cleveland district for Scot- 
land. The ironfounding industries of the Glasgow district are 
very brisk, and are taking chiefly No, 4 Cleveland foundry iron. 
North-East Coast founders are also generally busy, and this causes 
the supply of No. 4 to be short of the requirements, so that 
founders have to take other qualities, Owing to the shortness in 
the supply of Cleveland iron with makers, the stock in Connal’s 
public warrant stores has bven considerably drawn upon this 
montb, so much so that it is now down to 123,162 tons, the de- 
crease this month being 5281 tons, 

Cleveland ironmasters are well supplied with orders, more, in 
fact, than they can readily execute, and under such circumstances 
it might be expected that prices would be firm, even if they did 
not show an upward tendency, but such is not the case, owing to 
the operations of second hands. Most of the business in No. 3 
Cleveland pig iron this week has been done at 44s. per ton, but 
some of the merchants have sold it at 43s. 9d. for early f.o.b. 
delivery. At the same time, certain of the leading fame & have 
been quoted at 45s., and the makers thereof would not accept 
less. No, 4 foundry is also at 44s. per ton, grey forge at 43s. 6d., 
and mottled at 43s. 3d.; but as regards white, there is practically 
none to be had, and a price is not quoted. 

There is no improvement in East Coast hematite pig iron, and 
though the production has during the past few weeks been con- 
siderably reduced, it is still in excess of requirements. Any 
increase in stock, however, is in makers’ own hands, for no 
hematite iron is being lodged in the public warrant stores, and 
the stock there has remained at 300 tons for several months, 
Probably the slight improvement in the shipbuilding industry 
may have a good influence on the hematite pig iron market. The 
qnotation for mixed numbers of East Coast hematite pig iron is 





53s. 6d. per ton, but a little has been sold by second hands at 
53s. 3d., while No. 4 was at 51s. 3d. Rubio ore has not come 
down further in sympathy with the lower price of hematite pig 
iron ; the merchants cannot afford to take less, as they have got 
no relief in freights, and the Spanish mineowners are not prepared 
to make any concessions. Consumers in this district have, there- 
fore, to pay 14s. 9d. per ton c.i.f. Tees or Tyne. — 

The Cleveland Mineowners’ Association have, in consequence of 
the decline in the price of Cleveland pig iron, asked the ironstone 
miners to submit to a reduction of 2-2 per cent. in =e for this 
quarter, and the men are to submit their answer next Wednesday. 
‘he blast furnacemen having had their wages reduced 2} per cent., 
it will not be easy for the miners to stave off a reduction. 

The finished iron and steel industries are steadier, and a better 
tone is manifested in some branches. There is greater activity in 
the rail trade, and it is expected that shipbuilders will shortly be 
buying plates and angles more freely than for a long time. On 
Wednesday the plate manufacturers of this district had a meeting 
at Darlington to determine prices, and decided that they would 
make no alterations. The minimum price for steel ship plates is 
therefore £5 12s. 6d., and for iron ship plates £6 7s. 6d., both less 
24 per cent. It was thought that steel ship plates would have been 
reduced to £5 103., less 24 per cent., on account of the cheaper 
pig iron, but doubtless the more hopeful tone of the shipbuilding 
industry had the effect of inducing the makers to maintain quota- 
tions. Steel ship plates are at £5 10s.; packing iron, £5 10s.; steel 
sheets, singles, £8; iron sheets, singles, £7 10s.; common iron 
bars, £6 7s. 6d.; and best bars, £6 17s. 6d. per ton, all less 24 per 
cent. f.o.t. Heavy steel rails are to be had at £5 net at works. — 

The ironfounders are doing a very fair trade, and maintain their 
prices, notwithstanding the fall in pig iron rates. More cheerful 
reports are given by the shipbuilders, and the prospects are more 
favourable ; indeed, there is some ground for thinking that the 
worst has been experienced. Sir Raylton Dixon and Co., Limited, 
Middlesbrough, have secured an order for two 7000-ton cargo 
steamers for a Norwegian firm, and Messrs, W. H. Cockerline and 
Co., of Hull, have given out orders for two steamers to be built at 
West Hartlepool, and two at Sunderland. The Irvine Shipbuilding 
Company, of West Hartlepool, have also been commissioned to 
build a cargo steamer for Messrs. Thomas Appleby and Co., of 
Hartlepool. It is stated that some of the Hartlepool shipowners 
are to order two cargo steamers, which, as an experiment, will be 
fitted with turbine engines by Messrs. Richardson, Westgarth and 
Co., Limited, of Hartlepool. The engineers of this district con- 
tinue well employed, as are the bridge builders. 

‘The coal trade is slacker than it has been for a long time in all 
branches except those of gas and house coal, Best steam coals 
have been reduced to 10s. per ton f.o.b., and seconds can be had 
at 8s. 9d., while smalls are as low as 5s. per ton, and there is more 
competition between the colliery proprietors and second hands 
than has been known heretofore this year. The situation has been 
made easier by the bad weather, which prevented shipments and 
caused irregular work at the collieries. st gas coals are firm at 
9s. per ton f.0.b., with seconds at 8s. 3d. House coals are stron 
at 11s, to 12s, 6d. per ton at the pits. The coke trade is dull an 
weak, and prices have fallen in sympathy with the drop in pig 
iron rates, notwithstanding that the manufacturers of coke bave 
endeavoured to stave off reductions by curtailing the production. 
Foundry coke can be got at 16s. per ton f.o.b., and medium at 
14s, 6d. per ton delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a quiet feeling this week ia the pig iron warrant 
market. Reports which were recently current that there was a 
probability of substantial quantities of raw iron being sent here 
from the United States are now discredited. Consumers are in 
the meantime obtaining ample supplies from Scotch and English 
centres at moderate prices, and it would be difficult for merchants 
to import American iron and sell it here at prices low enough to 
command a market, and at the same time leave a profit to them- 
selves, 

Scotch warrants are quoted 50:., and Cumberland hematite 55s. 
to 55s. 9d.; but there is practically no business being done in 
either class of iron. 

Cleveland warrants have sold at 43s. 9d. to 43s. 4d. cash, 
43s, 84d. for delivery in four days, and 43s, 84d. to 43s. 6d. one 
month. 

For Scotch makers’ iron there is a good market upon the whole, 
but the prices of one or two brands are reduced 6d. per ton. 

The steady purchases of raw iron have enabled makers to keep 
the furnaces fully employed. There are 41 furnaces making 
hematite, 38 ordinary, and six basic iron, the total of 85 thus in 
operation in Scotland comparing with 84 at this time last year. 

Of the position of makers’ private stocks we have no reliatle 
information, but the general impression is that there is at least 
no addition being made to these, if they are not being actually 
reduced. The stock in Connal and Co.’s Glasgow stores shows a 
small decrease, and the remaining stock is not much over 11,000 
tons in the aggregate. Any sudden demand would soon clear that 
quantity away altogether, and it is only on account of the excep- 
tional circumstances in which the warrants are held that greater 
inroads have not been made upon this stock. 

A steady business is being done in Scotch hematite, the present 
output of which is the largest on record. The makers are largely 
supplying the existing demand, which is of no mean proportions, 
the price being such that the Scotch produce has the first chance 
in the market. For this class of iron merchants quote 59s., 
delivered in railway trucks at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively small, being interfered with by rough weather. 
They amounted to 5753 tons, against 6519 in the corresponding 
week of last year, showing a decrease of 766 tons. The total 
shipments for the year to date are 254,773 tons, being 23,817 
tons less than in the same period of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were large, 
amounting to 16,565 tons, being 7369 tons more than in the corre- 
sponding week. The total imports for the present year to date 
are 449,815 tons, which is no less than 67,921 tons greater than the 
quantity brought into Scotland in the corresponding period of last 


ear, 
, In the finished iron trade a steady business is being done, and 
there is not much variation in prices. A large output of steel 
is taking place, and the work in prospect is such that steady 
employment is anticipated. Tenders for shipbuilding steel are not 
so plentiful as could be desired, but this defect is supplied to a 
large extent by the demand for bridge building and general struc- 
tural material. 

Some special branches of the engineering industry are very quiet, 
while others are fully employed. Locomotive engineers have good 
orders in progress, and most departments in the iron foundry 
trade are busy. 

The coal trade is active in most connections, but the tone is not 
quite so firm. The shipments have been materially smaller, and 
a falling off in these generally has a depressing influence. On 
this occasion the stormy weather is credited with a considerable 
derangement of shipping, so that fewer cargoes have been got 
away. The t week’s shipments from Scottish ports were 
224,875 tons, being 30,857 more than in the preceding week, and 
31,667 tons less‘than in the corresponding week of last year. 
Shipping prices are, on the whole, somewhat easier. Main coal 
is quoted, fo.b. at Glasgow, 7s. 9d. to 8s. ; ell, 8s. 6d. to 9s. 3d.; 
splint, 8s. 9d. to 9s. 3d. ; steam, 9s. to 9s. 3d. per ton. There is 
a large and steady demand for coal for manufacturing a 
and the, household trade is also active, prices in both cases being 
_airly well maintained. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SwaNska suffered more than the other leading ports by the 
severe weather last week delaying tonnage, and the coai shipments 
only totalled 47,000 tons. Cardiff fared better, and large c 
have sent to coaling stations, and some important consign- 
ments to Capetown. Newport also figured well, the total to 
Newport has been the first to 

e the setting in of the house coal season by an advance of 
from 6d. to ls, per ton. A quantity of tonnage is being taken up 
at Cardiff for small coal shipments to Italy, and France is in the 
market for dry coal. Best steam is firmer, and smalls are showing 
improvement. Anthracite outlook in the Llanelly and Swansea 
districts is regarded as favourable ; best malting coals firm. 

Mid-week, Cardiff, on ’Change, complaints were serious with 
regard to the storms, and the injury thereby inflicted on trade. 
One cargo of 4000 tons coal was sent to Genoa, and there were 
some heavy shipments to France, Port Said, and Colombo. At 
Newport one or two large clearances were made to Gibraltar. 
Naval situations are evidently receiving attention of coalowners. 

An important meeting of the Conciliation Board for the 
federated English mining districts is called for this week, to be 
held in London, and speculation is rife as to the probability of 
Sorth Wales being eventually affected. It is regarded asa steady 
object of attainment that, eventually, a great controlling board 
shall settle the wages of the whole of the colliery districts, 
For the present the Welsh agreement runs for two years again. 
Attention is now centred upon questions of more direct importance, 
and one of these is the action taken by Sir W. T. Lewis in the case 
of the Hirwain Collieries of the Marquis of Bute. The colliers, it 
will be remembered, gave notice in September to discontinue work 
on account of non-unionists being employed in the collieries. That 
difficulty having been removed, they expressed their intention to 
resume work, but are now not permitted to return until compensa- 
tion has been made for the loss sustained by their conduct. In 
this course there is no doubt that Sir W. T. Lewis has the moral 
= of coalowners generally. Under the best of conditions, 
with ample coal average and active trade, the attitude of the 
collier is a difficult one ; but when collieries are showing si; of 
working out, and becoming more costly, and the competition of 
newer collieries is keen, there is no inducement on the part of the 
owner to continue to make sacrifices, especially when, on insignifi- 
cant causes, colliers give notice. I shal! not be surprised to hear 
that Hirwain is abandoned, 

At Pontymister steel works some interesting experiments are 
being carried cut with the object of making tools direct from the 
Siemens furnace, ii of from the crucible. If attained, time 
and expense will be saved. 

Jewish ironworkers are increasing at Dowlais, and, I hear, give 
satisfaction by their punctuality and ability. 

Port Talbot has now shown such distinct progress that ithas been 
made a Customs port, The Llanelly harbour gates have been again 
in evidence, and strong efforts have been made to bring about a 
settlement. Mr. Waddle is reported to have stated that he would 
accept notermsexcept upon the basis of the proposals which had been 
submitted te the missioners at the outset. At the meeting of 
the Llanelly Harbour Commissioners, held on Monday, Mr. David 
Randell spoke at length, and pressed for a full inquiry into all 
circumstances attending the matter. The London meeting has 
ended without bringing about the much desired settlement. 

Swansea Harbour new offices, a handsome building—Seward, of 
Cardiff, the architect—were opened in state this week. 

There has been a make of steel rails during the week, 
and some tolerabl e consignments of rails and railway iron, 
such as chairs, to Bombay and Kurachee, vié Newport, Mon. 

I note a continuance of imports of steel, principally tin bar, from 
Antwerp. The impression which some hold, that the bulk of this 
is used in local tin-plate and other works, is, I am assured by a lead- 
ing ironmaster, incorrect; that a quantity is so used upis certain, 
but Newport is constituted the halfway house to the Midlands, and 
the latter is the destination of a good deal of raw material. 

In the Swansea district there has been an average yield of pig, 
and out of the large total imported some consignments have come 
in from the Grovesend Stee! Company, Harrington. Local make 
of tin bars is moderately good, and increased quantitics are now 
to be seen on various railways. 

Pig iron, Swansea, is hardening ; hematites ure 9d. per ton 
better. In finished iron and steel no change is reported. On 
’Change, mid-week, Glasgow warrants were quoted 50s. cash ; 
Middlesbrough No. 3, . 4d.; hematite warrants, 55s. 6d. 
Rails, bars, sheet iron, and steel sheets unchanged. Block tin is 
quoted at £113 15s. cash ; spelter, £2010s.; lead, £11 7s. 6d. ; 
copper, Chili bars, £54 ; iron ore, Rubio, 14s. 9d. per ton, ex ship. 
Baldwins, Swansea, are importing iron ore from Caen. 

Mond nickel works are doing well ; but at the Mannesmann 
tube works there has been a little labour friction, which is thought 
to be only of a temporary character. In the tin-plate districts a 
few more mills have been running. Good demand exists for varied 
sizes and gauges of sheets, but slackness prevails in finished sec- 
tions, and workmen complain strongly of lessened earnings. At 
one time as much as Fe) a week could be earned. Tin-plate 
prices are nominal. Steel bars, Bessemer, £4 10s. ; Siemens, 
£4 12s. 6d. 

Last week there was a greater turn out of tin-plates than ship- 
ments, yet stocks are now only 91,000 boxes; and it was the subject 
of comment amongst tin-plate manufacturers that orders this week 
in course of being carried out amount to 120,000 boxes. Prices are 
held to be unremunerative, so with falling stocks and lessened 
yield, there may be i prices. 

Attempts have been made in connection with fiscal controversies 
to show that the tariffs of foreign customers have not injured the 
Welsh trade. This opinion is not held by anyone conversant with 
the subject. At one time the United States custom was the chief 
mainstay. This was ually withdrawn, and but for the 
strenuous effort of the Welsh manufacturers in finding new markets 
would have told ominously. 

Unless prices are advanced soon, the opinion is that mills will be 
stopped in various parts of the district. 

wing to the dismantlement of one of the ee Comenay’s 
Collieries, Abercanaid, an important sale of colliery materials will 
take place there this month. 

A new industry is likely to be started shortly in the Merthyr 
district, and attention is being directed to the Willow Wire 
Works as a good site for operations. 

Port Talbot cleared, one day this week, large cargoes of coke 
and coal to Huelva, ccal to Iquique, and to La Rochelle. 


a ports exceeding 76,000 tons. 
signalis 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tne last week in September might have been called the 
syndicate week, for some of the most important conventions, such 
as the ish-Westphalian Coal Convention, the Pig Iron 
Syndicate, and the Gas and Boiler Pipe Convention have been, 
after considerable difficulties, — for three, five, and more 
years. Now the German Steel Convention is going to be formed 
on a solid foundation. 

During this week and the last a fairly good occupation has been 
re from the pig iron industry in Rheinland-Westphalia, and 
the forming of the pig iron convention is likely to cause some 
further improvement in this branch of the iron trade. Malleable 
iron, too, is tolerably brisk, and scrap iron has increased in firm- 
ness. Girders show a falling off. Bars are still animated, at least 
those in basic meet with good request ; concessions in price are 
being made, however, to secure contracts for winter. There isa 
fair business done in hoops, and the demand for drawn wire has 


continued pretty lively. The wire nail trade is quiet, and a want 
of life and stiffness is reported from the plate market, while the 
oe and boilermaking establishments are tolerably well 
occupied. 

Two esr rt a steel works in the beginning of 
present month stated their intention of raising the prices for hoops 
and bars, as demand for these articles had considerably improved. 
On the 28th of last month a contract is reported to have been 
signed between the Swiss Government and the Krupp Company, 
according to which Krupp would have to deliver guns to 
Switzerland in the course of the next three years. There is also 
talk of large orders for war material for the Bhinese Government 
being granted to Krupp, and the visit of the Berlin Chinese 
ambassador to Essen is connected with this. 

A slow turn in an upward direction could be noticed in 
the Silesian iron industry. A reduction in prices need not be 
feared for the next few weeks, foundry pig meeting with good 
request at slightly raised quotations, while forge pig and Siemens- 
Martin steel are but moderately well ieauioot for. The trade in 
heavy plates is a trifle more lively, at least as regards export, and 
sales in rolled tubes have been more extensive than formerly. 

Rich veins of ore are reported to have been found in the Hartz, 
= Grund, which would secure the mining industry in the Hartz 
or years, 

Of the Rhenish-Westphalian coal market little can be told ; 


———<———= 

much new and valuable oil-producing territory has rec 
put into condition to supply the market. The fuel pcr, been 
equal to requirements, but there is no talk of restriction in thet 
department. Manufacturing interests have piled up as much f t 
and several of the larger anthracite com uel 


as they can carry, 
large quantities, There is no accumulation of 


have accumulated 
bituminous coals. 
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STEAM coal in good demand, and prices firmer, House 
better request ; prices unchanged. @ quantity of coal shi 
for the week ending October 10th was 94,056 tons— foreign, 7 me 
tons ; coastwise, 17,614 tons. Imports for week endin Debabe. 
10th :—Jron ore, 4050 tons; spelter, 100 tons; stoe] rag 
5320 tons; cement, 390 tons; deals, &c., 3742 loads: pit, 
7216 loads. 7 

Coal :—Best steam, 12s, 9d. to 133.; seconds, 
coal, best, 15s.; dock momen: 84 colliery small, 7s. to 7s, 34 
Pig iron :—Scotch warrants, 50s.; hematite warrants, 55s, ¢q 
f.o.b, Cumberland prompt ; Middlesbrough No. 3, 43s.’ 6d, "Iron 
ore :—Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel :—Rails, heavy 


Coal: in 


pitwood, 
lls, 6d. H house 





shipments are regular, though not heavy, the demand ing in 
from the iron and steel works being moderately brisk, and as 
dealers have put in large stores in house coal already, and as the 
weather, moreover, has again been bright and warm last week, a 
somewhat limited trade was done in house coal. The last few 
days, however, have been so abnormally cold that the inquiry for 
house fuel will quickly improve. In briquettes a very brisk busi- 
ness continues to be transacted, and coke is also in animated 
demand for industrial purposes, while in house coke stocks are 
very heavy. Quotations for coal and coke are the same as before, 

Small coal is the sort of fuel best inquired for on the Silesian 
coal market, and there is a very active business doing in coke, on 
home as well as on foreign account. 

The Austro-Hungarian iron business is in exactly the same state 
as previously: girders show a falling off in demand, and the 
plate and sheet trade remains neglected as before. The con- 
struction shops in Austria are up for work, but those in 
Hungary have of late received some orders for bridge-building 
material, and are oe a more work later on, as some wooden 
bridges are to be replaced by iron bridges. 

On the whole, a want of employment is complained of at the 
machine factories, only a few favoured ones, as the Simmering 
wagon shops, Ringhofer, Nesselsdorfer, and the Standinger wagon 
factory have recently got orders for the State railways for 38 
passenger and 13 load cars, 100 goods wagons, and 8 special cars, 
worth two million crowns. 

The consumption in coal is moderate in Austria-Hungary, engine 
coal being Rad agg limited request ; gas coal shows more life. 
The coke e is in a favourable condition. To Hungary fairly 
large quantitles of engine coal are being sent from Austria, and 
the export in brown coal from Bohemiato Germany has considerably 
improved of late. In Aussig up to 800 wagons are being delivered 


r day. 
wet eh can be perceived in the French iron industry that 
would justify the belief that a more active period for the iron and 
steel trade was coming on, for though here and there a more 
lively occupation can be noticed in some branches, the majority of 
the ironworks are doing but a very moderate trade, 

In the Ardennes no improvement can be noticed, and activity in 
the Centre has been decreasing rather than otherwise, while in the 
Haute-Marne, and in the Departements Meurthe-et-Moselle and 
Nord, employment at the ironworks is to!erably good. Paris quota- 
tions are the same as before. 

Regarding the French coal trade, there have been fairly satis- 
factory accounts coming in from the Nord and Pas de Calais 
districts, where shipments have been lively and prices firmly 
maintained. In the Centre, too, the coal trade is developing 
favourably, and deliveries have increased, but in many cases con- 
cessions in price of lf. and 2f. p.t. have been made. Dry sorts of 
gee on 13-50f. p.t.; best steam coal 14-25f., and briquettes, 

-50f. p.t. 

The present state of the Belgian iron market is somewhat dis- 
appointing as regards the demand for most artic'es, and it does 
not appear at all likely, after recent tenderings, that coalowners 
would grant concessions on the prices for coal. Ironmasters have 
to pay far too much for the raw material, and, consequently, gain 
very little. In rails a fairly healthy trade is done, merchant iron 
continues firm, girders are unsatisfactory and inclined to weakness, 
and the prices for plates have been so much reduced by German 
competition that they can hardly be underquoted any more. 

Shipments in house coal are heavy in Belgium, also in coke an 
active trade is done. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 30th. 

OnE of those whirligigs to which American industries are 
frequently subjected has swept over the iron industry during the 
= few days. The entire industry is ina state of alarm. Meetiogs 

ave been held in four of the leading iron and steel centres of the 
country for the purpose of discussing an i diate reduction in 
the output of crude iron, It is probable that this reduction will 
also affect the ore output. Nearly all furnaces are well supplied 
with ore, and there is no necessity at present for adding to the 
already abundant accumulations. Quite a number of furnaces have 
enough ore to last them until nextsummer. But one thing prevents 
a general cut in steel prices, and that is the attitude of the United 
States Steel Corporation. With its great chain of furnaces and 
mills, and its enormous stocks, it is able to dictate prices and 

licies. The cause of this sudden change of policy has been due 
in some measure to the stock markets. Prices have already declined 
to a level which good stock authorities believe is below a legitimate 
and sustainable level. In other words, stocks are too low, and many 
of the stronger interests have already begun to buy in the anticipa- 
tion of a reaction, 

For various reasons a very large amount of work has been held 
aps and it is not probable that it will be undertaken this year, 

is statement is made on the authority of leading engineering 
firms and contractors. The railroad companies had intended to 
carry to comp!etion this year much work in the way of extensions 
and improvements. A great deal of this goes over into 1904. The 
iron market is weak and still declining. Very little material has 
been bought during the past week. Those who are gy 
purchase trifling lots. There is no oe to accumulate, 
number of blast furnaces will probabl k up or blow out. The 
wisdom of this course is doubted by the more conservative, in 
view of the fact that the demands in sight for next year are very 
heavy. It has been the policy of American iron and steel makers 
to work on orders alone ; they have never seen the wisdom of 
ing large stocks. Conservative authorities believe that it 
would be the part of wisdom for producers, instead of restrictin, 
production, to push ahead and aceumulate stocks, and it is 
— that, if a satisfactory arrangement can be made with 
bour, a good many will pursue this course instead of restricting, 
as is now contemplated. Meetings will be held in a few days to 
determine what course to pursue. 

The demand for zinc is stronger than it has been for thirteen 
years. Production is increasing. The price - 14 dols, per 
ton higher than three years ago, notwi ding that the produc- 
ing capacity has been increased. 

The Standard Oil Company announces a 





eneral advance of 





three cents per gallonon oil, Production has been increasing, and 





tions, £5 5s. to £5 10s.; light do., £6 bs. to £6 10s’ fort 
Bessemer steel tin-plate bars, £4 10s; Siemens stool tin-platg 
bars, £4 12s. 6d., delivered in the district, cash. Tin. tes 
nominal. Pitwood, 18s. 3d. to 18s, 6d. ex ship. London Exe’ " 
telegrams :—Copper, £53 12s. 6d. to £54 ; Straits tin, £114 2s 
to £114 7s. 6d. Freights steady. ee 








CAMMELL, LaIRD, AND Co.—The shareholders of Charles 
Cammell and Co., Limited, at a meeting held on the 12th 
inst.—Sir Alexander Wilson, chairman, presiding — unapj. 
mously confirmed the provisional arrangements made by the 
directors for an almalgamation of the firm with Laird Brothers 
Birkenhead. The amalgamation requires thecapital of the ccm y 
to be increased to £2,500,000 by the creation of 150,000 new gs 
of £5 each, 75,000 of which may be issued by the directors as 
preference shares, ranking pari passu with the existing preference 
shares, subject to the condition that such new shares shall not rank 
for dividend for any period prior to June Ist, 1903. The name of 
the company will be changed to Cammell, Laird and Co. Shortly 
before, the shareholders separated, Sir Alexander Wilson read 3 
telegram from Birkenhead egy | that at a meeting held there 
both classes of shareholders at Lairds had unanimously agreed to 
the proposals. 

Sir THomas Morg..—The death of Sir Thos. Morel, one of the 
principal coal traders, and the pioneer of the Spanish iron ore 
trade, occurred at Cardiff last week. He wasa Jersey man, but 
early in life entered into the shipping trade of Cardiff, and was for 
some time agent of the Tondu Company at Porthcawl. In 1866 he, 
in conjunction with his brother, imported the first cargo of iron 
ore from Spain. He was then part owner of three eailing vessels, but 
with the development of the trade acquired a large ficet. He also 
became part owner in ironworks and railways at Bilbao, purchased 
the Treherbert ———— Foundry from Mr. H. W. Lewis, and 
he iggy was identified with the Albion, Lockett’s collieries, 

ardy, and was one of the directors of the Cardiff Railway. He 
was associated with the Bute Dry Dock Company, and a director of 
the Barry Graving Dock and Engineering Company. In 1898-9 he 
held the position of Mayor of Cardiff, and to the present year was 
one of the most active workers in the industrial interests of the 
district. He was born in 1847, and his loss at the age of fifty-six 
is a severe blow. He has left four sons. The shipping firm 
established by him has been for some years known as Morel, 
Limited. The mere list of the positions held by him from time to 
time indicates the severity of the loss sustained by Cardiff: 
President of the Chamber of Commerce, president cf the Ship- 
owners’ Association, chairman of the Cardiff Pilotage Board, 
chairman of the Penarth Pier Comyany, member of the Coal- 
owners’ Association and of the Shipping Federation. He was one 
of the principal movers in the substitution of steamers for sailing 
vessels in the coal trade, a step productive of most important 
results to the colliery trade and to the development of Cardiff 

THe Curiers’ Feast.—The Master Cutler, Mr. Michael J, 
Hunter, of the firm of Michael Hunter and Son, Talbot Works, 
Sheffield, gave the Cutlers’ Feast on the 8th inst., with the Right 
Hon. Walter Long, M.P., President of the Local Government 
Board, as the principal guest. On the following day a large Fond 
of the guests, numbering over 200, visited the East Hecla Works 
of Hadfield’s Steel Foundry Company, where they were received 
by Sir Howard Vincent, M.P., Mr. Benjamin Freeborough, and 

r. Alexander Jack, directors. Mr. R. A. Hadfield, J.P., chair- 
man of the company, was, unfortunately, vented by illness 
from being present. Sir Howard Vincent, M.P., presided over the 
luncheon, having Mr. Walter Long on bis right and the Master 
Cutler on his left. Amongst the _— were the Lord Mayor, 
Alderman Wycliffe Wilson, Sir William Richmond, R.A., Sir 
William Holland, M.P., the ex-Master Cutler, Mr. A. J. Hobson, 
&c, The chairman, Sir Howard Vincent, regretted the absence 
of Mr. R. A. Hadfield, who, he said, was acknowledged to be one 
of the most distinguished metallurgical chemists of the day, the 
success of Messrs, Hadfield’s steel foundry being largely due to 
him. The chairman afterwards welcomed Mr. Long, and said the 
citizens of Sheffield thoroughly appreciated the interest he had 
shown in their industrial an philanthropic work. Mr. Long 
replied, and proposed tke toast of ‘‘ Success and Prosperity to 
Hadfield’s Steel Foundry Company,” to which Mr. Jack = ed, 
The works were afterwards inspected by the visitors. The foundry 
covers an area of nearly six acres, and the machine shops over five 
acres in extent. Special interest was taken in an exhibit of various 
kinds of shells used by the army and navy, including cast steel 
projectiles of various descriptions, common or poy | shell, 
sbrapnel high explosive, as well as cast iron shot and shell for 
practice purposes, Messrs, Hadfields have supplied not far short 
of a million projectiles of all descriptions from the 12-pounder up 
to the large 13-5in. weighing more than half a ton each. At 
present large contracts are in course of completion for the 
Admiralty and War-office. The company has its own expert 
mental projectile proving ground. The visitors were much inter- 
ested in the track shop, where they saw a variety of points and 
crossings and special work ofalldescriptions. In thesemanufactures 
the Era patent manganese steel, invented by Mr. Hadfield, and of 
which the Hadfield Company is the sole conauincturer underthe Had- 
field patent, is chiefly used, In this shop were also seen large quan- 
titiesof Hadfield’s patented solid Era manganese steel work, ordinary 
cast steel with Era manganese steel inserts, iron-bound work with 
Era manganese inserts, &c., as well as wheels and axles for electric 
tramways. Tho wheels are formed with cast steel centres and 
rolled steel tires. In colliery work the Hadfield Company have 
long been to the front, turning out several millions of cast steel 
colliery corf wheels, of which they have now an output of between 
7000 and 8000 per week. Among other specialities which were 
seen in course of making were pins, bushes, links, and many other 
accessories of re mig machinery. From the Hecla Works the 
visitors proceeded by special tram to Attercliffe Station, and 
thence to the Cyclops Works of Messrs. Charles Cammell and 
Co, Sir Alexander Wilson, Bart., chairman of the directors, 
received and courteously conducted the visitors over a portion of 
the extensive workshops. The principal operation witnessed there 
was the rolling of an armour plate for a battleship. In the work- 
—_ were many gun shields for new battleships now — made 

y to take their places in the fleet. Visitors saw work for the 
Commonwealth, King Edward, the Argyle, and the Hindostan, as 
well as for the new scouts, 
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THE PATENT JOURNAL. 
gendensed from “The Mwstrated Official Journal 


Application ‘for L ; kote Patent. 


inventions have been “‘ communicated” the 
Mme and adress of the communicating party are 


printed in 
80th September, 1903. 


949. EXTENDER for Cyote Carss, G. E. Evans, 


oy ‘CouPLING for Vaniotxs, G. H. Bangay, 
$0,951 1. Sey - Lockina Winpow Fastensr, F, J. 
flutchinson, Hull. a ia? 
20,952, Cope efield. J. R. Handcock and T. H. 
ll, Sheffie: 
08. FLUID Murers, T. Thorp, Manchester. 
20,954. Curmmna Wert Pive Fasrics, O. Drey, Man- 
chester 
JonBres for Looms for Weavina, E. Holling- 
5,085, Donan Crompton and Knowlea Loom Works, 
1 States. 
tie’ Peomeczwe Sram Carpets, B. Hoyles, Man- 
Nectar, 
RULERS, G. T. Rainy, Glasgow. 
m8. Hanpigs for Paper Baas, G. Spencer, Hands- 


ane Dyerso and Bieacnina Apparatus, T. de 
a, le London. 
90,960. BAKING Tix, F. Hare, 4 gg Tees, 
20,961. Fruit Rack, R. Bassil, Readin, 
20,962. Miners’ DRILLS B. W. Winders Sheffield. 
90,963: GarrERs, T. W. Hill, London. 
90,964. Borsin Devic, J. 'H. Holt and W. Marcroft, 
Manchester. 
ag Expvostves, C. H. Curtis, C. L. W. Smith, D. 
Metealte, A. ©. Pearcy, and A. F. Hargreaves, 
mdon 
slendon BURNER for AceTyLeng Gas, A, Lines, Edin- 
h. 
Py SpREADER-ARM for CakR'AcGE Porgs, T. H. 
Brigg. Bradford. 
90,968. Coote Gas Enaings, F. W. Lanchester, Bir- 
mingham. 
20,969. Motorina Coar, P. J. Rowley. Hull. 
90,970. Muttrpxe “Green Picker,” T. Grundy, C. H. 
Clare. and J. L. Travis, Manchester. 
90,971. Rarusz ScReENING Apparatus, W. H. Baxter, 


Leeds. 

90,972. InowzwG Macurns, H. and E. Billington, Man- 
he 
om 8 Wiruprawina Borris Sroprgrs, H. and E. 
*vilington, Manchester. 

90,974. i Extincrgurs, J. Morris, jun., Man- 


cheste! 
20,975. Appanatus for Hetine Warsr, A. H. Barker, 
di 


Leeds. 
20,976. Joust ArracHmEnt for Tramways, J. 8. D. 
Moffet, Rochdale. 
20,977. Marn.tnespikes, R. G. Grieve, Ghage. 
90.978. Prrz Couptines, A. McLay, Glasgo 
20,979. RecLiwine Cua, T. Morton ny R Brodie, 
las 


iw. 

90.500" CraansrtE - MAKIXG Macurines, A. Hurst, 
Liverpool. 

90,981, Vewt1Lators, BE. Woods, Liverpool. 

90,982. ComBINATION ARTICLE for “Goanne, oO. G. 

and B. L. Goodman, Birmingham. 

90,988. Horper for Ruppgr Stamps, J. A. Jackson, 

irmingharn. 

90984. Avozgrs for Bormwe Syvare Howes, A. Y. 
Pearl, Glasgow. 

90, 985. Vanna Cor-orr for Stgam Enoinss, W. 
yy —(The Marine Ironworks, United States.) 

90, = Fitz for Psriopicars, 8. Timings, Birming- 

90, , Orgnixo Burkugap Doors, H. O. Brandt, 

20 8, Couatea Ponss and Rericurs, B. Buchwald, 

ondon. 

20,089. Etgcrrictry Mrrsrs, The Bastian Meter 
Company, Limited, and C. O. Bastian, London. 

20,090. Sgir-mvxina Stampina Macuings, 8. H. de 

cy, London. 

20,991. Marxino Gavors, A. H. Lane, London. 

90.992. Brake for Warp Beamsof Looms, W. Baumert, 
London. 

om Case ReoistTers, O. Bloch, London. 

994. Friction Ciutcugs for Motor Cycuxs, G. H. 
eo London. 

20,995. Hrxozs for Doors, M. Wood, London. 

ion Manvracturg of Twist Lacs, 8. C. H. Peach, 

naon. 
20,997. SwitcH Bad Startine Execrric Motors, F. C. 
Newton, Lon: don. 

20,998. Mzans for Hoipina Brooms, G. M. Eidt, 
Kingston-on-Thames. 

20,999. ManuracturE of Exp.osives, A. C. Luck, 
Stowmarket, Suffolk. 

21,000. PorTaBLze Strainers, R. Potter, London. 

Hy 001. Bracers, W. Evans, Birmingham. 

Sprgzp Reoviators for PHonocrarus, W. C. 
go London. 

21,008. Cumenaa, J.J. — and Sons, Limited, and 
F. B. Ibbetson, 

21,004. MICROPHONES, n. “HL Lake.—(J. A. Tonnart, 
France. ) 

21,005. ALTERNATING-CURRENT ELgcTric Motors, The 
British Thomson - Houston Company, Limited, 
and H. 8. Meyer, London. 

21,006. Pweumatic Tings, L. I. Perry, London. 

21,007. Extension Lappgr, G. R. Cayless, London. 

91,008. Movuntina Exvgcrricat Firttnes, R. W. H. 
Hofstede-Crull, London, 

21,009. A Now-FASTENING Brovsg, J. Hughes, London. 

21,010. Branp Prorgctixe Cork, T. Murray, London 

21,011. Opzsine and CLosinc Brovauaws, 8. M. White, 


mdon. 

21,012. Apparatus for Fitterina Air, J. Stott, 
mdaop, 

21,018. DRawmsa Corks from Botrixs, J. A. Flood, 


London. 
“_. Ctay Treatina Apparatus, Bithler Bros., 


mdon. 
a Uprars for Boots ani SHoxs, W. Raichle, 


21,016, _ CurrENT Mgasurine APPARATUS, 
‘A. F. Berry, London. 

21,017. ExrLosion Enornrs, D. Doyle and the Brush 
Electrical Engineering Company, Limited, London. 

21, pa o-ieaanad for Heatina Warsr, F. T. Hodge, 


21,019. CoLourinc Marrers, C. Cosway and the 
United Alkali Company, Limited, London. 

1,020. oatanee of Gums, J. Y. Johnson.—(A. 
Foelsing, Germany.) 

21,021. Porrastey Compination Daex, V. Honour, 
sondon. 

21,022, ENvetopg Macuings, A. G. Bloxam.—(F. @. 
Telachow, @. m. b. H, Germany.) 

a AUTOMATICALLY DRAINING Ponps, A M. Mauz, 
ondon. 

21,024, Appiiance for Prayia at Bat, C. Pikler, 


verpool, 

—_ Corxina Borrizs, C. Laidlaw and A. Brown, 
21,026, : toa: L. D. Tandy, London. 
21,027, Exgctricity Mersrs, W. Hamilton, London. 
21 i028, Propvcnsa BusBLEs, T. Heffernan and J. Davis, 
21,029. Boots and Suoxs, J. P. Frisby and O. Jones, 
ni 

E! Vv: 

Limited a 2 am Bw My Viscose Syndicate, 
21,081, BaRRED Soosee sonia G. Vine, London. 
21,089, Spring Waezts for Roap Venicigs, H. 8. 


ndon. 
21,083, ADVERTISING Devicns, W. C. Carr, London, 





91,034, Locxina Rartway Carpiace Doors, E. Loske, 
n. 

21,085. Crmanine of Texti1Ley Marzriat, L. Francin, 
mn. 

a Titty Suxets of Music Pixces, W. Renn, 


2. 
21,087. ExpLosion Enouvas, F. H. Smith, London. 
21/038. INDIA-RUBEER TAPERED HEEL Pu Lvas, R. J. 
Barbour, London. 
7 * MuLTI-coLoun Paintinc, G, R. Hildyard, 
21,040. Gaun, H. A. Pryor, London 
21,041. RxovLatina the Consumption of Gas, R. Boel, 
oD, 


lst October, 1908, 


21,042. Fixixa Perpircmes for Lamps, R. H. Best, 
Birmingham. 

21,048. ELEcTRO-MaGuetic Trottey Rorg Cugck, R. 
N. Eaton, Dublin. 

21,044. Murcantite Forms, Crescens, Robinson and 
Co., Limited, and F. G. ream, London. 

21, 045. Borras | Drepozrs, H. Bennik and P. Goed- 
koo; 

21 1 marina Liqusps, J. 8. Smith and E. Stevers, 
Nottin 

21, a. SEL BINDING Harvester, 8. Mills, Newcastle- 


1,048. Cornxo Dezsions from Pargr, A. F. Wenger, 
tok ke-on-Tre 

21,049. Kwire - CLEANING Apparatus, P, Sylvester, 
Stoke-on-Trent. 

21,050. Muans for Lockive Cyc_z Braxgs, W. Tunstall, 
Huddersfield. 

21,051. Sexr-actors, T. Elatner, Berlin, 

21,052. FLOUR-DRESsING MaAcuine, H. J. F. Rose, 
Chesham, Bucks. 

21,058. Wnrist-ExeRcisiInc Apparatus, H. Wraith, 
Bradf 


ord. 
21,054. Ruxzosrats, H. M. Hobart and F. Punga, 
Lon 


on, 

21,055. Cottectixe Ecectric Currests, F. J. and J. W. 
Anson, London. 

21.056. Improvep Hatcu-Batrenine Cigat, W. Mudd, 
Middlesbrough. 

21,057. Ourpoor Szats, A. W. ae Peadute, 


21,058. oy a Macutngs, J. G. Whyte, Upton 
Manor, Esse 

21,059. Moros - DRIvEN VEHICLES, V. A. Holroyd, 
Birmingham. 


21,060. CIGARETTE Asa Remover, A. M. Leveaux, 


mdon. 
21,061. Passeene Gavors, J, H. Birch and E. Paramore, 
Birmingham. 
21, nal _— Pepat Rests, W. Olliff, Newcastle-on- 


21,068. *Kitws for Burwixa Porrery, 8. H. Ellis, 
21, 064. “Aeranaros for Grinpine Gray, F. Todisco, 
G 


21,065. —_ W. T. Smith, Glasgow. 
21,066. Cyvotz Braxs Mucuanism, J. Parkes, Birming- 


ham. 
21,067, Erecrric Morors, J. H. Kaye, Halifax. 
21,068. Apptiawce for Currinc Storr, W. B. Wilson, 


Glasgow. 

21,069. InpicaTInG APPARATUS, H. Bramhall and J. B. 
Peat, Sheffield. 

21,070. Drawinc Orr Bagr, E. Rowland and W. P. 
Evans, Manchester. 

21,071. Cramps for Sewino Macutngs, W. Fairweather. 
poled Singer Manufacturing Company, United 
States. 

21,072. Surnveyive Potg Sranp, L. H. Larmuth, jun., 
Chorlton.cum-Bardy. 

21,078. Apparatus for Siictnc Ornanogs, F. W. Follows, 
Manchester. 

21,074. Borer for Heatine Purposss, W. N. Priaulx, 
Avondale Forest, Guernsey. 

21.075. Iscawpescent Vapour Lamps, J. Inwald, 


don. 

21,076. Automatic Courtine Devics, W. F. Barnes, 
ndon. 

21,077. Trap-nest for Povutrry, R. J. Forster, 


mdon. 
21,078. Panty-Livg Ta.zPHone System, H. C. Heide.— 
. A. Lowry, United States.) 
21,079. Pocxer Kyirz, C. La T. Rynd, London. 
21,080. Sprixo Action for Cuair Bacxs, T. Glenister, 
jun., High Wycombe. 
21,081. ‘Aeneas for Curtire Prints, C. R. Berry- 
man, Lon 
21,082. AIR-BEATING ARRANGEMENT for Furnaces, H. 
Parker, W. H. Baker, and E. J. H.- Diggens, 


on. 
21,088. Tyex-writers, W. H. Campbell, London. 
21,084. Tapte Yacut Race Games, H. W. Plunkett, 


London. 

21,085. PortaB.e Strainer, W. H. Burton, London. 

21,086. Puzzie, G. F. Allen, London. 

21,087. Moror Bicycie Sranp, J. E. Kitton, Ilford. 

21,088. TeLEPHONE Cownxcrions, H. Oppenheimer.— 
(Actien eacllachaft Mix and Genest, Germany.) 

21,089. Winpow Burns, J. Riley, London. 

21.090. DyNaMomerers for ELECTRIC Currentr, A. J. 
Boult.—(M. EB. Turner, United States.) 

21,091. AnsostaBLe Spanyers, T. Cummings, London. 

21,092. Post Mecuaniam for Tramways, B. A. Stimp- 
son, London, 

21,098. Ex.ecrricat Switcugs, J. Porter, London. 

21,094. Water Gavogs, A. Ditner and E. Engasser, 
London. 

21,095. Brxprxe Device, F. Valentiner, London, 

21, ‘096. Moror Exorvgs, L. Hodson, London. 

21,0097. Poncnuer with Revoivine Marrix, A. A. 
Brousset and G. Sonnenthal, London, 

21,098. Laver Srraiver for Ticarsntnc Wirgs, J. 
Rawlings, Brentwood. 

21,099. Incawpescent Gas Burners, W. G. Potter, 
London. 

21,100. Meratiic Facrye for Starrs, G. J. Williams and 
GJ. Piggott, Birmingham. 

21, cae TurnovEp Inpicatine Device, A. G. Ashcroft, 


21,102. OWaTER - HEATING AppaRaTus, G. Dawson, 
mdon. 
21,103. Composition for Removine Ors, A. Corti, 


don. 
2i, — E.ectrotye for ELECTRIC Batrerizs, A. Black- 
and C, E. bet ge London. 
21, "105. Locomotives, G. G. M, Hardiogham.—(F, H. 
Trevithick, Egypt.) 
21,106. — Dovs.g-cHaAin Grass, 8, H. Priestman, 


a. ‘Pxwumarto Tires for Autocars, M. Schceke, 
nd 
21, — ‘Moutpma ArTIcLEs from Pup, M. L. Keyes 
d G. W. Gregory, London. 
21, oon Spur Gears, Deighton’s Patent Flue and Tube 
Company, Limited, and G. H. Mann, London. 
21,110. Soap CakgEs, P.M. Justice.—(R. A. Jones, United 


Btates ) 
21,111. “Davie for CoaLina VessEts at Sa, R. Kent, 
ndon. 
21,112. Borrtxe-opznina Davices, E. J. Copeman, 
mdon. 
21,118. Propvorne Icup AERATED Darnk, A. W. Southey, 
London. 
— Brxprine the Leaves of Booxs, 8. M. Cockburn, 
ndon. 
21,115. Avromatic Inrusion of Tga, A. W. Southey, 
London. 
21, — Propge.iine VessEts, G. W. Johnston, Liver- 
21 MY. ~ Sag for Wrrmsa Botriss, F. Graessner, 
Li —— 
21,118. — RVING PERISHABLE Goons, F, W. Thomas, 
poo! 
21,119. ArrachiIne TittERs to Ruppgr Stocks, E. 
Kennaugh, Liverpool. 
21,120. TeLuscorss, J. Stuart and J. W. Hasselkus, 


ndon. 
21,121, Batu Brarinas, B. Sachs, London. 





21,122. Preparation of Oxyvazm, G. PF. — 


21,128. SicuTixc Guars of Guw Mountixos, Sir W. 
— and Co., Limited, and R. t 


|i WINDOW-DRESSING Upricuts or Bars, H. Ellis, 
21,125. Comprvep Manu and Programmg, W. H. Waller, 
21,126, Savery Device for Use with Razor, L. Bosson, 
21,127. ComTRoLiers for ELzorric Motors, G. Forbes, 


128. VisuaL Cauy Devices, A. Ekberg, London. 
,129. Spx Arracument of Cyciz to — 
WW. HL Oliver and E. M. Machin, Sheffield. 


2Qnd October, 1908, 


21,180. Moror, E. J. Rasgrad Birmingham. 

21,181. — Guar for epee K. “Barkbam, 
Southampton. 

21,132. Merat Box Rotige, W. H. and B. H. Jones, 
Wolverhampton. 

21,183. *. - aamanang Wirz Ropzs, F. Hill, Stockton- 
on- 

21.134, — Hats, J. F. Wake, Stockton-on- 


Tees 
21, 135. SELF-EMPTYING Barrow, W. R Hall, Burton- 
on-Trent. 
21,136, AIR-cooLED Morors, H. L. Cetoniinn, London. 
21,187. Sxewer, EB. J. 

aL, 188. Guarp for Inonwina Wacuares, H. C. Longsdon, 


K 
ay oe Tons Io Iontrion for Eworgs, R. Hill and H. J. 
e. 
21, 140. = ae esneneres for Sianwaxs, M. G. Isdale, 


G 
21,141. Borns Racks, A. P. Mejor and C. Brierley, 
Birming 
21,142. Arracument of Taps to Barrets, H. Martin, 
21,148. —- Cootzrs, W. 8. London and D. Rose, 


21,144. Boor Mawnvuracturg, A. Chaplain and the 
British United Shoe ‘Mac Machinery Company, Limited, 


ndon. 
21, _ noe pe ma Veuicie Covrtines, G, E. Richard- 
21, Mb. Jomntine and Lavine Fiacstongs, R. Fletcher, 
Blackburn. 
21, _ Yee Pollock and MacNab Limited, Man- 


21,148. Cootmsa Cy.tinpers of Gas Encuives, T. R. 
Murra , Birmingham. 
21 149. ¢ As Paopvcens, W. J. Crossley and T. Rigby, 


chester. 
—— Apparatus for Borrnve Heavy Loas, J. Morton, 
iw. 
21,151. IncanpEscent Gas Pgnpant, G. E. O. Johnson, 
Blackburn. 


21,152. AvuTomMaTICALLY CONTROLLING VaLvzs for 
Bacrzria Bens, W. T. Whitehead and J. Poole, Rad- 
cliffe, near Manchester. 

21,158. Jointine TRoLLtEy Wings, A. R. Dayson, Sun- 
derland. 

21,154. Procsss for the Propuction of CuEemicaL 
ComPoonps, W. Macnab.—(J. J. Griffin and £. Hart, 
Dnited States.) 

21,155. Booxs, R. O. Williams, Ruabon. 

al, _ Formine Cagases in TROUSERS, C. and A. E. 

y, Birmingham. 

21, 157. "i asemee or PLAITiIne Macuings, A. W. Nagel, 

2 ites co Prats C 8. W. M Spla' 

1 MBINED Ts CRURT, organ, Splatt, 
Cardiff. 


_— Brypixe Apparatus for Cory, J. B, Bray, 


on, 
21,160. Waconw Coup.ines, C. W. Lyon, London. 
21 poe Manvractore of Swexrmzats, W. H. Sladdin, 


21, yl Hion-raxssvunz 1 NCANDESCENT Gas LiGHTING, 
d J. Chandler and J. H. Sheldrake, London. 
21, ie. Corrine OgnaMENTAL Patterns, H. Blamy, 


21,164, Locgine Nurs, F. W. Brittan and L. H. Cross, 
on. 
ge >t po Russer Hees, A. W. Williams, 


on. 
21,166. Revotuste Cranes, A. Reichwald. — (The 
Duisburger Maschinenbau Actiengesellschaft, late 
Becham and Keetman, Germany.) 

167. Szcurnine HatcsEts e Hanpizs, G. Bord, 


21 
London. 
21,168. Sarety Kreis for Vessaie, F. O. Stromborg, 


mdon. 
— Sarety Devices for Motor Cars, B. Lev, 


21,170. Apsustine the Cross Hairs of Gun TsLEscorgs, 
A. W. Peterson, London. 

21, in Ripine a G. Hennessy, Londo: 

21,172. Fisu-nooxe, A. J. Boult.—(Q P. , a Onited 


tes.) 

21,178. Cuancine Spegp in Enorves, P. J. M. Gasnier, 
ndon. 

21,174. ACETYLENE GgNgRaTors, C. E. Hearson, 


ndon. 

21, spo ang Horseman's Ratn Resister, C. Armstrong, 

ondon. 

21, rs Creantne the Surrace of RopBer Tings, F. 
dney, London. 

21, lly and Sas Press, L. P. Ford, Gresford, 


21,178. — and Ay.£3THETIC Baos, 8. and H. Coxeter, 
21,179. a Turping, M. G. Brough and N. M. 


a ndon. 

21,180. = some, M. G. Brough and N. M. 
ast, Booxo 

21,181 une BOxms for PHonocrapazs, A. Junghans, 


21,182. = Boxss for Disc Pasonocrarus, A. 
Jun nghans, London. 
21,183. Fornaces for Bakine Beiquetrss, W. Simpkin, 


21,184. IpLeR or Jockky Poiiays, W. Simpkin, 
Lond 


on. 
21,185. Taptz Game, R. A. M. Boyce, London. 
21,186. Mountine of VEHICLE WHEELS, C. W. Fulton, 


London. 
21, oon, Treatment of Orgs, H. J. Carson and P. J. 
ndon, 
ey ne Parsses, C. W. Speirs and A. F. Petch, 


21, a Finsase PowDERED MATERIALS into MovuLps, 
W. Speirs and A. F. Petch, London, 
2100 Bh “Buxtixe for Motor Cycizs, Y. A. Calderwood, 


21,191. Gaveme Burtpixnc Marzriats, H. A. Hein, 
Londo: 


on, 
21,192. Brakes for Venicizs, J. Bingham, London. 
21,198. — | C. A. McEvoy 


21,195. Maxine Ro. 8. van Westrum, London. 

a1, 196. Curp for Krr Baas, C. F. Potter, London. 

21,197. Motive Powsr Apparatus, J. Molas and H. 
Knudsen, London. 

21,198, SEwina Macunyas, W. A. Smith, London. 

21,199, Automatic OrLErs for CRANK Caszs, J. Oaifyn, 


don. 
— Steves for Centrirvaats, M. Fontaine, Liver- 
21,201. Dress Praqugt Fastensr, G. Burrows, Liver- 
poo! 
21,202, Brake Mecuanism for Motor Cycuss, J. Dring, 
on. 

21,208, TorBines, W. E. Evans.—({W. Ellis, France.) 
21,204. Trawis, G. Davidson Mennie, London. 
21/205. Cycizs, G. E. Bennett, London. 


21,206. Automatic SPRINKLER ALARM Devices, E. L. 
Thompson, London. 


21,207. Car Sxats, H. 8. 
#1,506. Sane See ae 


des Compteurs et 
i rUsines «Gas, 
ay oh Prorursion of Aim Vusexts, J. F. Duke, 


91,210. Horricuururat Buitpines, J. F. Duke, 
London. 
91,211. Sugncers for Exriosion Exons, W. M. 


Hawnt and W. L. Poole, London. 
21,212. —sgpanagee Copyine Macuiwgs, R. Schwéers, 


21,218, Casu Reotsrers, The National Cash Register 
Company, Limited.(The National Cash Register 


21,214. GARMENT Hanoers, I. Scott, London. 
21, 7215. ProsgcTor Lamps, J. G. Statter, London. 
21, ,216. Eczcrric Raltway Systems, W. M. Kader, 


— Goty Practisine Appiiancg, C, Lee, Birming- 
mm. 


8rd October, 1908. 


21,218. Matcnpox, A. J. Middleton, Brecon, 
21,219. Szconpary Ba’ ywper-Coles and 


Lim: les, on. 
21,220. Recoverine Corre from its ALLoys, 8. Cow- 
+ Som and Co., Limited, and 8. Cowper-Coles, 


21,221. Iwrensiryina the om ama MantTL_e 
Lian, T. Joyner, Poole, Dorse 

21, a. Revoivine Seat for Cans, G. P. Taylor, Bir- 
mip; 

21,228. Comsravcriow of Jomrs for : 8. E. 


Vg tent 
Syndicate, ‘Limited, Co 
21,224. ae Fouene ‘Enomas, P. F. Oddie, 


21,225. ‘Dox Covucuss, T. E. Wale and J. Robinson, 
in, 


21,226. Latcues for Locks, H. Fox, jun., Willenhall. 
21,227. Lirgauarps for Trams, W. A. and G. A. W. 
Turner, Manchester. 
21,228. IwrgewaL Compustion Enoinzs, F. W. Lan- 


chester, Birmin; 
21,229. Gas and Ot Moror Exons, F. W. Lanchester, 


Birming’ 
21,230. Motor Cycizs, W. J. bee Ai ham. 
21, "281, Mosic Sranps, J. Hobkir nye al 
21,282. Laprgs’ Satougt, J. T. Ach 
21,288. Srzam Guwerators, H. mg iverpol 
21, (284. ' wpesmens for CLEaNsING CasKs, Aplin, 
21,235. Wrencuzs, J. T. Williams, Liverpool. 
21,236. Automatic Looms, W. G. Heys.—(La Société 
Charles Tiberghien et Fils, France. 
21,287. Gas Excrnes, H, Richardson, Birmin, 
2, 238. HavLina APPLIANCE, a? oa —- 
21, 239, ~ ore Taawose Sxarts, Gifford, Sout 


o1 94 
——_ a A. D. Smith, Keighley. 
Hy 241. TesTING Guy BaRrRews, W. Pearson, Birming- 


21,242. Rusugn Hes Paps, G. W. Dawes, Man- 
21,248. Ganmews Banp Saws, F. M. Birtill, Man- 
21,244. Corrie Tasiss for Crors, F. M. Bi:till, Man- 
21,245. ——— for Kwirtixa Hzatps, N. Snape, 
es Fixine Frost Coes, W. H. Tildesley, Birming- 


21,247. Cooxinc Rayogs, Brown's Foundry Company, 
Limi and J. Brown, Derby. 

21,248. Guyser, H. F. Price, Weston-super-Mare. 

21,249, AIR PROPELLERS, F. H. Pickard, — 

21,250. Fur: Briquetrss, W. an oe 

21,251. cory Wacow Brakes, J. Weddle, New- 


castle-on- Tyne. 
21,252. Process ‘of Siztxe Yany, W. Coventry, Man 
— BLEACuING TEXTILE Goons, W. Mycock, Man- 


21,254. Ferruie for Tonacco Pipzs, H. D. Robertson, 
yw-in-Furness. 

21,255. Sewisc Macunvgs, A. Cattanach and A. E. 
Gilbert, London. 

21,256. Vatvzs, J. McCulloch, Lond 

21,267. INCANDESCENT Gas Buswaas, E. E. Attenborough, 

ndon. 

21,258. GaLLeRres for Incanpescent Gas Burners, E. 
‘Attenborough, London, 

21,259. Sewine TaimBies, H. Kennard, London. 

21, "260. ConsTRUCTION of Suips, R. W. "Bruce, London. 

21,261. Taotteys of Erectric Tramcars, G. H. Babb, 


London. 

21,262. Tanvset Bearina, J. Wilding and H. P. H. 
‘Anderson. 

21,268. Maruve Torcusgs, A. F. J. Johnson, Lon: 

21,264. Carnpmnters’ Bencugs, C. Petersen ry Cc. M. 
Maxwell, London. 

21,265, TEMPERATURE-REGISTERING Device, P. Endt- 
mann, Dresden, —— 

21,266. Pwgumatic TIREs, W. C. B. Cave, London. 

21,267. Wasuina Macutnes, T. T. Mercer, T. Woolfall, 

The Cherry Tree Machine Company, Limited, 


Manchester. 

1,268, CuiseL for Corrie Mirres, C. Wall and A. R, 
*alson, G Grays, Essex. 

21,269. Mgans for Ralsine Bricks, W. Crisp, London. 

21,270. Covars for Pygumatic Tiras, H. Madden, 


London. 
21,271. Batance Wests of Wartcuzs, G. Huet, 


cn. 
* a. Rack Putigye, W. P. Newby, London. 
——— RgvoLutions of Wuegts, J. B. 
*Nhiting, Lo 
21 = Fem? Sao for Motor Cyciss, B. 8. Young, 





on. 

21, 275. Apparatus for Detiverinc Matousgs, A. T. J. 
Cutmore and H. W. Chinnery, London. 

21,276. Gzarinc for Motor Cycixs, W. Hillman, 


ndon, 

21,277. hanwae Ports, W. Kneen, London, 

21,278. Rotis of Papgr-mMakrne Macutngs, G. Bentley, 
3. Nuttall, and A. A. Whitley, London. 

21, = Mo1stexinc ADRESIVE Surraces, W. J. Weaver 
and C. F. Hoffman, London. 

21,280. MepicaL Appiiancgs, J. F. Shone, London. 

21,281. Pagventine the Distrisotion of Dust RalsEp 
by | pa Cans, F. Timms and W. Hutchings, 


—. Lear Torners for Music, &c., R. Living, 
mdon, 
21 


288. Praister for Mxzpicat Uss, J. 8. Christie. 
Renneck, London. 
21, —— Caszs, H. L. Symonds and W. Jones, 
21,285. Stamp with ApsusTaBLy Sueir Brackets, J; 


Canning, London, 
21,286. MetaLuic Buckets, R. 8. Branfoot and W. B, 


Liverpool. 
21,287. Paeces 6 for Excravine Megrat, J. A. Dejey, 
Liverpool. 
- - ee Apparatvs, J. B. von Seyffertitz, 


21,289. Stzam Bortgrs, R. Schulz, Liverpool. 

21,290. Stans, C. Baldamus, London. 

21,291. Movutprye and Castine Apparatus, P. J. 
p'l, London. 

21,292. 


WARMING Apparatus, H. Schnitzer, 
21 —_ for Hzatine, C. E. Laurenius, 
a —_ Exectric Macuings, E. A. Fagerlund, 
21, 05. Mostcat Wino end 33,6, Zambra, London. 


mann, 8. George, 
21,296. Wrgats Cases, J. 8. Robinson, London. 
21, 297, ANTI-INTERCEPTABLE ENVELOPE, B. Jacobson, 








London. 
21,298. SraNoT- DUPLICATING APPARATUS, J. B, Edward 
x. 
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21,299. Removine Scaug from Iron, C. C. Garrard and 
Ferranti Limited, London. 

21,300. AeririciaL Fort, H. Birkbeck.—(J. J. Shed- 
lock, Belgium.) 

21,301. Pxsumatic Trres for Roap Vreniciss, L. John- 
stone, London, 

21,302. Te.epHontc InsTaLLaTions, B, Kugelmann, 
London. : 

21,£03. IntgrwaL Compustion Enarnegs, A. G. Bloxam. 
—G@. nen. ny 

21,304. Drivine ELecrricaL Macutngs, Siemens Bros, 
and Co., Limited.—(Siemens and AHalske Aitien- 
Gesellshayt, Germany.) 

21,305. Marntaintinc Spgrep in Exectric Morors, 
Siemens Bros, and Co., Limited.—(Siemens and 
Halske Actien-Gesellschast, Germany.) 

21,306. Execrric Lamps, J. B. B. Burke, London. 

21,807. Moron Car Drivine Mecaanism, X. Wehrle, 
London. 

21,308. Moror Forr-carriacgs, X. Wehrlé, London. 


5th October, 1903, 


21,309. Storrmve Macutnes, C. G. Curtis, London. 

21,810. Auromatic Gas [aniTeR, A. Rosenberg, Man- 
chester. 

21,311. Leaprye-nEap, J. Beebee, Walsall. 

21,312. Bakery’ and Grocers’ Barrows, W. H. L. 
McCarthy, London. 

21,313. Keeprnc Water F ress, J. I. Dobell, Charlton 
Kings, Gloucester. 

21,314. MovuTHPIEcE Vv. Thuan, 


for CIGARETTES, 


London. 
21,815. Tramcar Steps, W. E. Cable, Newcastle-on- 


'yne, 

21,816. Coa Buxprr, G. W. Goode, H. L. Mitchell, 
and G. C. Oakley, South Godstone, Surrey. 

21,317. Pianororte VampsR, L. P. Parsons, London. 

21,318. Execrric Switce Howpers, C. H. Davies, 
Birmingham 

21,319. MovuLpING MACHINES, A. E. d'I. Standale- 





21,320. Execrric Sicnauuine, C. F. Brodin and H. A. 
Schepeler, London. 

— Arm and Water Moror, A. Whiteside, 
G Ww. 

21,322. Lirrine or Hoistrne Apparatus, T. B. Harrison, 


8. 

21,323. Cyvcuz Stgerine, G. W. Mohrstiidt, Erdington, 
near Birmingham. 

21,324. Macnetic Separators for Orgs, J. T. Dawes, 
Liverpool. 

21,325. ExtrncuisHer for Orc Lamps, A. Clarke, 
Hounslow. 

21,826. Sewine Books, B. Riley, Halifax. 

21,327. Eases, A. E. Borthwick, Glasgow. 

21,328. InsrRuMENT for ANALYsING Lensgs, W. Banks, 


jolton. 
es SmvctE Matcs Dsg.iverer, R. Davies, 


in, 

21,830. Heap Coverines, O. Tabberer, A. Lorrimer, G. 
O. Tabberer, M. Lorrimer, F.8. Shipp, W. H. Tabberer, 
and J. E. Ellis, Leicester. 

21,381. Ariat Macuings, B. F. 8S. Baden-Powell, 


London. 

21,332. Scoop and other Wricutne Macurngs, T. Finney, 
Glasgow. 

21,333. Fastenine for Cast Matar Grates, W. J. Gibson, 


G ow. 

21,884. Tine for Motor VsHIciEs, J. Donovan, West 

artlepool. 

21,335. Bany Carts, J. Denk, Berlin. 

21,336. Crora for Hor Osvects, M. 8. F. Petersen, 
Hamburg. 

21,337. PREVENTING ENGINES OVERBEATING, W. Macrae, 
Glasgow. 

21,338. Apparatus for Typgzwartitine, S. de Stefani, 
London. 

21,339. PropeLiers, R. Wilcox, London. 

21,340. APPaRaTUs for Oxtwisine Liquips, W. P. Dunbar, 
Londen. 

21,341. Freemne Mop from Warsr, W. P. Dunbar, 
London. 

21,342. AIRSHIP WITHOUT BaLLoon, T. W. Bishop, 


London. 

21,343. AvTromatic TargaD Co1Ter, H. Knight, 
London. 

21 344. Barreries, E. J. Wade, Staines. 

21,345. Betts, E. Weiss, London. 

21,346. Eooxs, F. Harvey, London. 

21,347. Crosine Botries, H. C. Heide.—(A. L. Weissen- 
thanner, United States.) 

21,348. Toy Cannon, F. Pege, London. 

21,349. Step Lappgers, R. 8. Kelly and G. E. Thorn, 
London. 

21,350. Tar, A. H. Hayes, London. 

21,351. Cire, H. Spurliag, London. 

21.352. Razor Strops and Casgs for Same, E. Aarriss, 
London. 

21,353. Movaste Strainer, A. R. Roe, Swaffham, 
Norfolk. 

21,354. Prevestine Down Dravear, A. R. Roe, Swaff- 
ham, Norfolk. 

21,355. Cuicken Reargrs, W. Calway, London. 

21,356. Revotvine Hegts for Boots, W. Gallafent, 
London. 

21,357. Tires, A. H. Hoos, London. 

21,358. Pantite Cxiamp, F. Nusch. — (@. 

Germany.) 

21,359. Anc Lamps for CrnematocraPH:, N. Kohler, 
London. -: 

21,360. RoTaRr J. Straka, 
London. 

21,361. Securmse Exvevopss, E J. Patterson, London. 

21,362. AppaRaTus for Maktxa Ick, B. Shorthouse, 


Diehl, 


ExpLosion Mortors, 


London. 

21,363. Etgcrric AccumuLaTors, J. E. G. Méran, 
London. 

21,364. Topacco Pipgr, 8S. Webb, London. 

21,365. ExpLosive Powpsr, N. Schnebelin, London. 

21,366. Trouser Pass and Srrercuer, C. Senior, 
London. 

ag 8 RecEprac.e for Vio.tn Steines, K. A. Disney, 

dat 


on. 

21,368. Protacror for Herts of Boors, G. A. Keep, 
London. 

21,369. CarporeTTers for Expiosion Enatnes, E. 
Brun, Byficet, Surrey. 

21,370. Apparatus for CurTinc Grass, B. Corrick, 
London. 

21,371. Metaops of Hegat-sackeTinc, W. A. Mac- 
fadyen, London. 
21,372. CONTROLLING 

Junghans, London. 

_—, New Scestep Tor.et Soap, G. Coumont, 

mdaon. 

21,874. Taps, T. H. Appleby and J. Tylor and Sons, 
Limited, London. 

21,375. Pygumatic Tires, H. D. Bailey, London. 

21,376. Powgr TRANSMITTING Geaks, F. D. 
London. 

21,377. Pite Faprics, O. Hallensleben, London. 

21,378. Macutnes for Frttinc Jaxs, W. E. Brown, 
London. 

21,379. ExtTractinc Tannin from LeatTuer, A. R. 
Weiss, jun., London. 

21,380. CommunicaTion between PassENGERs and the 
Daivers of Veuntcres, T. 8. Whiting, C. A. Duranty, 
and G. Daulton, London. 

21,381. Captnets for Frtinc Documents, T. J. Johnson 
and D. la 8. Larsh, London. 

21,382. SoLvBLE Compounns, A. G. Brookes.—(Chemische 
Werke Hansa, Gesellschaft mit beschrénk'er Haftung, 
Germany.) 

21,383. Rotter and Batt Bearines, A G. Brookes.— 
(J. A. Perkins, United States.) 

21,384. Opraininc Scenic Errects, G. W. Jones, 
London, 

21,385. Packtne for Macutvges, G. Jarvie and 8. 
Pippard, London. 

21,886. Evecrric Foss or Cot-ours, J. H. Mercadier, 
Londoa. 

21,387. GuaRp for Nat Brusues, W. C. Robison, 
London. 


Spesp of PHonoorapus, A. 


owe, 


21,388. Rarus for Rartway Tracks, J. H. Jack.—(W. 
Brinton, P. Chrystie, and W. Gaston, United States ) 
21,389. Hot-waTer Heatine Apparatos, H. V. Jorgen- 

sen and C. H. Sorensen, London. 

21,890. Kwives for Courtine Pressgs, W. R. Mudd, 
London. 

21,391. Drivinc Rorary Sears, H. J. Haddan.— 
(— Fuchs, Germany.) 

21,392. Manvractore of Porous Barium Oxipg, H. 
Schulze, London. 

21,393. Brscurr-Saow Sranps, R. McVitie, London. 

21,394. Construction of Fastangr, F. W. Green and 
L. W. Kershaw, London. 

21,395. Internat CompBustTion Enoives, A. G. Mel- 
huish, London. 

21,396. ExveLopgs for DispLayine Hatr-nets, D. Katz, 
London. 

21,397. Rotary Enorves, M. Roth, London. 

21,398. Supports for Cameras, H. Fritzsche, London. 

21,399. PRessURE-REDUCING VaLvss, J. B. Waring, 
London. 

21,400. Draesstnc Cuarrs, J. P. Baur, London. 

21,401. Jar CLosurgs, J. H. Saunders, London. 

21,402. BspcLoraes Houiprrs, 8S. A Coffman, London. 

21,403. Letrers for ADVERTISEMENT, W. Richard and 
J. A, Stevens, London. 

21,404. Evgoraiciry Merer, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Actien-Gesellschaft, 
Germany ) 

21 405. Ecgcrricriy Meters, Siemens Bros. and Co., 
Limited.—({Siemens and Halske Actien-@esellschajt, 
Germany.) 

21406. Hot-waterR Heatinec Apparatus, A. B. Reck, 
London. 

21,407. Faiction Grarine, F. W. Schroeder, London, 

21,408. Pra Rios, C. Hedges, London. 

21,409. Faeper Box for ReTorT-cRARGING MACHINES, 
J. West, London. 

21,410. Cyc. Cups, G. E. Osmond, London. 

21,411, Fireproor Buriprnos, J. Scully, London. 

21,412. Apparatus for Purveyine MiLk, J. Durran, 
Northampton. 


6th October, 1903, 


21,418. Hanpies for Mops, H. Burnham, Portland. 

21.414. Hegx Stirrenina for Boots, H. W. v 
Browne-Cave, London. 

21,415. PappLE-wHgEL for Water, M. Mack, Baden, 
Germany. 

21,416. Testixc Motor Roap Veuic.ts, J. D. Dymond, 
ondon. 

21,417. Caain Drive for Moror Cycie:, F. Heap, 
Iikley, Yorks 

21 418. Joonrs for Pregs, M. B. and R. O. Wild, Man- 
chester. 

21,419. Mancracturge of Corton Corps, A. Collins, 
Manchester. 

21,420. Coatn and Brett Gearina, C. G. Parrott, 
Coventry. 

21,421. Syargs for Rappits, W. Clark, Grange-over- 


e- 


ands. 

21,422. Wasustanp, W. H. and B. H. Jones, Wolver- 
hampton. 

21,423 Sprinc Forks for Bicycigs, J. E. Leopard, 
London. 

21,424. Surpe Vatve Guar, A. B. Brown, Glasgow. 

21,425. Stg4m Enorng, W. Walker, Duadee. 

21,426. Book Hotpger for Invauips, H. 8. Winter, 
London. 

21,427. OrwameENTAL Faprics, O. St. L. Davies and J. 
Booth, Manchester. 

21,428. ContRoLLinac Fiurps, W. H. Sutcliffe and R. 
Eastham, Manchester. 

21,429. PHoTtcGraPHic Printinc Frames, J. Batty, 
Birmingham. 

21,430. AppaRatts for Corrixc Brean, F. W. Follows, 
Manchester. 

21,431. Lirg-cuarps for Tramcars, G. Copeland and 8. 
E. Weaver, Manchester. 

21,432. Faeg-wHex. CLutcu for Crcugs, R.S. Rowntree, 
Glasgow. 

21,438. Ggarn Toot Piantnc Macurngs, G. Jackman 
and J. G. Blackwood, Johnstone, N.B. 

21,434. Dotca Oven Firecuarp, J. Mountford and R. 
Kerwin, Liverpool. 

21,485. Fritine Devicr, C. E. Skyum, Glasgow. 

21,436. THREAD-DREsSING Macuings, G. A. Freden- 
burgh, Birmingham. 

21,437. Friction Ciutca for Cycigs, J. D. Brown, 
Edinburgh. 

21,438. Wriouts, G. Roberts and H. Harvey, Twyford, 
near Winchester. 

= Arr Gun Tricegr, N. Hall, Hockley, Birming- 


m. 

21,440. Praintinc Macutnes, T. Cossar, Glasgow. 

21,441. Time Stamps, W. Fairweather.—(Perry Time 
Stamp Company, United States.) 

21,442. Car Trucks, W. P. Bettendorf, Glasgow. 

21,443 Recrprocatine Toots, W. Fairweather.—(The 
Wagner Palmros Manvfacturing Company, United 


States.) 
21,444. ADVERTISEMENTS, A. Bangs and C. Fox, 
London. 
21,445. Brake for RUBBER-TIRED VEHICLE, A. Williams, 
London. 
21,446. Toy Games, S, J., and J. C. Chandler, 
Lond 
21,447. 
ndon. 
21,448. Watcaes, G. H. I. Kramer and H. Klein, 
ndon. 
— SEPARATING GREASE from Srgam, J. A. Reavell, 


on. 
Macutvgs for Brnpine Sueaves, F. D. Mercer, 


mdon. 

21 450. Srawps for Fracite Articies, J. Robinson, 
Manchester. 

21,451. Waegts of Rattway Carriacgs, J. Shepherd, 
Birmingham. 

21,452. Lowsrtnc Reapinc Desks, B. H. Willis, 


London. 
21,458. Srawps for Exursitryc Carps, J. E. Lacy, 


mdun. 

21,454. Ranor Frypers for Guns, T. R. R. Ashton, 
London. 

21,455. Gotr Batt, G. A. Dell, London. 

21,456. Hyprants, R. L. Pollock, Kingston-on- 


mes. 
21,457. WaLL and Caimsry Construction, J. F. Syman, 


ndon. 

21,453. Raisinc SusMARINE Cases, B. Roberts, 
Kingston-on-Thames. 

21,459. Mgerat Coms;, I. and J. Rheinberg, London. 

21,460. Fitter for Strarsina Liquips, G. H. Brown, 


London. 
, Water-ture Borrers, J. M. McClellon, 
mdon. 

21,462. Sevr-rittina Lip, F. Barnett and T. Ward, 
London. 

21,463. Merat Tanks, T. B. Leech and T. Lane, 
London. 

21,464. InTeRNAL ComBusTion Enatne, H. F. R. Engel- 
hardt, London. 

21,465. PoLttsarsa Composition, H. H. Lake.—(B. F. 
Schwier, United States.) 

21,466. Lamp, F. Jeannot and F. de Z. Bermudez, 


mdon. 
. Curtinc Coat, A. Ktimper and H. Happe, 
nD 


on. 

21,468. Sote Epcz Buryisuinea Macurng, C. F. Stack- 
pole, London. 

21,469. Freezine Pipgs for Usz in Saarr Srvxrne, L. 
Gebhardt, London. 

21,470. Damvk Suakers, N. Lattard and A. C. Schott, 
London. 

21,471. Sream Meter, H. E. Newton.—(The Farben- 
Sabriken vormals F Bayer and Co., Germany.) 

21,472. Macuine for Szatinc Envecoprss, H. I. Talley, 
London. 

21,473. Dryine Garments, H. H. Lake. —(W. M. 
Barnes, United States ) 

21,474, Pygumatic Tgat Cops, A. Gillies, London. 

21,475. Necktigs, F. Theak, London. 

21,476. Button-HOLE Maxine Macuiye, F. L. Harmon, 





mdon. 


21,477. Prouninc Saears, T. and 8. Westwood, Bir- 
mingham. : 

21,478. Fotpine Packrye Casgs, D, A. Murray, Bir- 
mingham. 

21,479. Gas Reovtatina Mgans, E. E. Frederick, 

mdon. 

21,480. Stipr Vai ves for Locomotive Enorngs, A. J. 
Boult —(A Santacaterina, Italy.) 

21,481. Exexosivas, F. E. W. Bowen, London. 

21,482. Exexosives, F. E. W. Bowen, London. 

21,483, Hanp Trucks, E. J. Bryan and A. W. Miller, 


mdon. 
21,484. Taussgs, W. 8. Rice, London. * 
21,485. WaraHive GRANULATED Suaar, J. J. Marshall, 


ndon, 
21,486. AsceRTAINING the Depra of Liquip in Casks, 
W. T. Davies and 8. Prince, a. 
21,487. THReaDING Pipss, B. Bordenand W. A Neracher, 
London. 
21,488, Biorrgrs, R. J. Schou, London, 
21,489. Syarrie Brrs, K. J. Melleby, London. 
21,490. Apparatus for Dayinc Garments, H. H. Lake. 
—(W. M. Barnes, United States.) 
21,491. Ecgctro Motors, F. M. Lewis, London, 
21,492. Harpgnino ARMOUR P.arss, W. 8. Simpson, 


London. 

21,493. Banps for TELEGRAPH TRANSMISSION APPARATUS, 
Siemens Brothers and Co,, Limited.—(Siemens and 
Halske Aktien-Gesellschast Germany.) 

21,494. Emery Paper Macuines, G. F. Haynes, 
London. 

21,495. Toy, T. G. Mill, London. 

21,496. Apparatus for PROPELLING VESSELS, 
Reade, Liverpool. 

21,497. Motor Cycuus, E. Robion, Liverpool. 

21,498. ANTI-FouLING Parnt, C. 8S. McGlew and G. 
Harrisson, London. 

21,499. Fisuine Bait, J. B. Jakobsen, London. 

21,500. ADMOUNISTERISG AN#3THETICS, J. Lobjois, 


M. T. 


London. 
21,501. Improvep Oxyosn Megrer, P. Wortmann, 
Lond 


on. 

a for Grinpine Caocoxare, G. 8. Baker, 

on. 

21,508. Propucine AERATED Beveragss, A. W. Southey, 
London. 

21,504. Execrric Meters, Société Anonyme des 
Ateliers de Mécanique Précision de Territet, 
London. 

21,505. Door Srop, A, A. Terry, London. 

21,506. Sgatinc Davice for sorties, W. E. Heath, 


on. 

21.507. Apparatus for CaRBURETTING AIR, P. E. Doo- 
little, London. 

21,508. Cottars, E. T. Early, London. 

21,509. Piston-rop Packina, 8. J. Maddox, London. 
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21,510. Strgzx Cotrer for Worxino Leatugr, T. F. 
Miler and F. Napper, London. 

21,511. Hotpine Extecrric Licat Lamps, L. B. Mollan 
and A. Millin, Belfast 

21,512. Mersop of Apvertisine, H. H. Vye-Parminter, 
Swansea. 

21,513. Warer Heater, J. and J. E. Hussey, Bristol. 

21,514. Gotr CLuss, A. A. Baird and A. C. Smith, 


jury. 

21,515. Door Lato, W. Bell, Doncaster. 

21,516. SHow Carps, W. Strain, Belfast. 

21,517. Mernop of Bixpine Mosic, &c., J. Kynoch, 
London. 

21,518. Cuarcss of Powpgr, P. du Buit, London. 

21,519. MakiNnG Boots and Saogs, W. Heaton, Woodley, 
near Stockport. 

21,520. TRansMitrine CaBce Messaczs, T. D. Taylor, 
Penzance. 

21,521. Description of Inpgx for the Bree, T. M. 
Houghton, Glasgow. , 

21,522. Cuarn Link Srups, L. Baxter and W. Vaughan, 
Wolverhampton. 

21,523. Screws and Botts, Bayliss, Jones and Bayliss, 
Limited, and R. Howarth, Wolverhampton. 

21,524. Maxine Bars of Sweets, R. A. Naylor, 
Warrington. 

21,525. Connsctions for Fisuino Rops, C. and O, 
Wyers, Birmingham. 

21,526. Spgsp Gear for Motor Cycuzs, A, W. Wall, 
Coventry. 

21,527. Pagventine the Dairrrnes from Pumps, J. M. 
Baker, Birmingham 

21,528. REGULATING SpseD of Motor Cars, F. T, and 
W. G. Fletcher, Derby. 

21,529. WHtRRING Woop and Sprine Toy, R, Spence, 
Inverness. 

21,530. VanTILaTING Surp’s Caprys, W. L. Halley and 
W. Campbell, Glasgow. 

21,531. Macuing for Ictna Biscuits, A. Jamieson, 


iw. 
21,532. Oi Lame Burwers, R. J. J. Sloan, Man- 


chester. 

21,533. Hor Water Heaters, W. Pemberton and J. 
Dyson, Bradford. 

21,584. CatcuLaTina Apparatus, J. Airey, Liverpool. 

21,535. GRILLER and Toaster, J. Mackey, Bradford. 

21,536. Fixinc Hegxs of Boots, F. W. M. de la Coze, 
Easebourne, near Midhurst. 

21,587. Consgts, T. H. Baker, London. 

21,538. Borngers for Bicycieg Lamps, W. H. Gilman, 
Cardiff. 

21,589. Means for VENTILATING VeuHicugs, A. H. Gled- 
hill, Halifax. 

21,540. Lirrs, J. Jackson, Liverpool. 

21,541. Gory Batt Painter, A. A, Baird and A. C. 
Smith, Bury. 

21,542. Toastine Forks, E. C. Fowke, Birmingham. 

21,543. Pencit Saarpgners, E. C. Fowke, Birming- 


ham. 

21,544 Evsgctron Mecuanism for Smatiarms, 8. R. 
Perry and T. E. Wayne, Birmingham. 

21,545. Topacco Prpgs, R. Barcroft, Manchester. 

21,546. Tings for Roap Vexicuss, C. Challiner, Man- 
chester. 

21,547. Wasnine Macuing, E. Taylor, Manchester. 

21,548 Carco Horsts, 8. J. and C. J. King, Bristol. 

21,549. Encing Vatves, C. Gregory and A. Hadfield, 
Manchester. 

21,550. Sicut-rFezD Lusricator, W. J. Dickinson and 
W. Garside, Manchester. 

21,551. Exgcrric Switcnges, K Quaney and W. C. Kir- 
waa, Donnybrook, Co, Dublin. 

21,552. Rotany Fost Oi: Atomisgr, The North- 
West Rivet, Bolt, and Nut Factory, Limited, and 

. er, Glasgow. 
21,553. Preventinc Sairs Routine, J. C. Dobbie, 


London. 
21,554. Srormne Coat, G.C. Mackrowand H.G. Cameron, 
ondon. 
21,555. Support for GramopHong Horns, J. W. Deans, 
on. 
21,556. Tr1rpop Heaps for Cammras, F, A. Crallan, 
London. 
21,557. Gauor GuassEs for Motor Cars, A. C. Davison, 
on, 
21,558. Cootinc Heatep Supstances, E. Bennett, 
London. 
21,559. Supprymse Liquips to StgaAmM GENERATOR?, 
J. M. Newall and W. B Barker, Liverpool. 
21,560. Construction of Piva Boxes, J. B. Durham, 
a 3 


21,561. CAMERAS, C. E. Peczenik, London. 
21,562. VeLocipepgs, A. E. Halland H. deM. We!lborne, 


mn. 
21,568. AtTMospHERIC Gas Burners, W. Grafton, 


on. 
21,564. WaTeR-sorrentinc Davics, E. 0. Burn, 
Sheffield. 
21,565. Coat Gas Ratorts, G. R. Love, London. 
21,566, TrRawt Nets, C. F. Carter, London. 
21,567. AXLE-BEARINGS for CoLLIsRY Corrs, A. Adam- 
son and G. BE. Hey, London. 
21,568. Lamps for Roap Ventouzs, L. Blériot, London. 





21,569. Leporrs, J. T. Steele, London. 


— 
——————— 


SELECTED AMERICAN PATENTs 
From the United Btates Patent-oflce Official Gasette, 


732,081. Harrow, Alevander, W, 

Columbia, Tenn.— Filed June 20th, 1008, England, 

Claim —In a harrow the combination of a pluralit: 

of flexibly-connected angle bars having tecth Bec 7 
thereto, bearing blocks upon the upper sides ny he 
front and rear angle bars, metallic shoes upon the 
upper sides of said hearing blocks, the controll 4 
beam having bearing plates on its under sides engage 


(732,061) 











ing said shoes, a flexible connection between the 
front end of said controlling beam and the fropr 
harrow beam, an adjusting lever at the rear end ¢f 
said controllirg beam, and a flexible coinectio, 
between said adjusting lever and the rear harrow bay 
substantially as set forth. : 


732,638, Prosgctite, B. M. Johnson, New Yuri, 
— Filed October 20th, 1902. 

Claim.—(1) An armour -piercing projectile com. 
prising a body having a point cast integral therewith 
and containing a bottle-shaped charge cavity. the Jin, 
of junction of the reduced neck portion of sid cavity 
and the uniform body portion lying in the samc plane 
with the line of junction of the said body and gajq 


732,638] 


N.Y. 


point of the projectile, substantially as described. (2) 
A projectite cast in one piece having a cavity therein, 
the walls of which are formed by compound curved 
lines, the forward portion of said cavity being 4 
reduced elongated extension of the rear portion of the 
cavity formiog at their junction a shoulder whereby 
the part of the projectile most liable to failure and 
subjected to the greatest strain is reiaforced and 
strengthened, said projectile having a solid non. 
apertured tip, substantially as described. 


732,830. Reevtator ror Svucrion Vatves or 
ExpLosive Escings, A. Clément, Levallois-Peiret, 
France.—Filed October 9th, 1902. 

Claim.—(1) In a petroleum m tor, the combination 
of a suction valve, a cam for operating the same, a 
substantially horizontal lever arranged to receive 
motion from said cam, a vertical rod resting at its 
lower end on said lever, a lever bearing against 
the stem of said valve and pivotally connected to the 

r end of said rod, and means for moving the 
lower end of said rod over said lever, so that it rests 
on said lever at different distances from the pivotal 
point and thus varies the lift of the rod and the open- 


[732,839 



































ing of the valve. (2) In a petroleum motor, the com- 
bination with a suction valve of a cam for operating 
the same, a substantially horizontal lever arranged 
to receive motion from said cam, a substantially 
vertical rod resting at its lower end on said lever, 
alever bearing on the stem of said valve and pivo' 

to the upper end of said rod, means for moving the 
lower end of said rod on said lever to rest at different 
distances from the pivotal point of the lever so as to 
vary the lift of the rod and the opening of the valve, 
said lever having a bearing face for the Jower end 
of said rod extending from the pivotal point of the 
lever outward so as to permit a variation in the open- 
ing of the valve from zero to any desired extent. 


733,818, Compounp Turping, @. C. Davison, U.S. 
Navy.—Filed November 8th, 1901. 
Claim.—In a steam turbine, the combination of two 
oppositely - arranged parts, one stationary and the 
other movable, and each provided with vanes, said 


WW 


vanes being so inclined relatively to each other as to 

afford a passage for the motive fiuid of constant area 

between any one of the fixed vanes and the movable 

vanes at all periods of the revolution of the movable 

part, and the space between said vanes being divided 
ro hh ‘3 + 4 } 








ing in size ively. 
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THE INSPECTION OF MATERIALS. 
By A MANUFACTURER, 
No. VIII.* 


Many volumes would not suffice to deal exhaustively 
with all the points and knowledge necessary or advisable 
for the inspector. The man who makes a business of 
inspection cannot learn his knowledge from books. He 
has not much use for theory ; it is the application thereof 
that he has to judge, and judge by a standard most often 
of his own making; one depending on the training and 
experience he has had and the use to which he has put 
his wits and hands during his younger days. The actual 
design of any work he has to pass is not for him to 
consider—his drawings determine that for him. It is 
not proportions of parts, or arrangements of motions, or 
dispositions of stresses and strains that appeal to him ; 
but it is qualities of material and workmanship, dimen- 
sions of parts, and proofs of soundness of manufacture 
that have called him into being, and by which he earns 
his bread. For these there cannot well bea standard, 
for standards of workmanship are ceaselessly changing. 
No specification can even attempt to outline all that the 
inspector must know and to what extent he must use his 
knowledge. ‘True, the specification does indicate a 
standard, but it cannot say precisely what that standard 
is. It cannot in so many words paint an absolute picture 
of the finished article that shall unerringly guide every- 
one who reads to see any divergencies from it; it cannot 
give a sample even from which the bulk shall be judged. 
It can, and does, say that certain hard-and-fast lines 
shall be drawn as to essentials, and for this alone it is 
invaluable for every job; but if cannot make everyone 
who reads it see alike as to the exact required condition 
in every way, form, or shape of the product for which it 
is drawn. It cannot, for instance, give the exact degree 
of smoothness, colour, hardness, or texture of the skin 
of a casting, or the surface of a steel plate; it can only 
generally say that the one shall be good and free from 
all defects, and that the other shall evidence no surface 
defects, laminations, blisters, and the like. Anyone can 
see an obvious defect without special training; and so 
far as these things go, the specification does not need 
much interpretation. But when a casting has to have 
a good skin, who is to say what isa good skin? And 
where shall the line be drawn? It is an easy thing to 
say, but a most difficult thing to judge. It is so with 
everything in the engineering world. The man in the 
street can always gen to anything obvious, can see a 
crack or a chipped place or evidences of a tool where 
there should be none; but when it comes to gauging 
accurate work, proving the truth of a large surface, or the 
proper fit of engine parts, or the inner workmanship of 
structural work, he is entirely at sea, and the office-bred 
man is little better off. Inspection properly belongs to a 
class of men who have had a long course of practical 
training, who have spent enough time in the shops to 
know the awkward parts of every job by instinct, and 
who have learnt how these awkward parts are often 
slipped and glossed over, have learnt the use of and the 
limits of tools, what men can do and cannot do, what is 
feasible and what is impossible, and what it is reasonable 
to expect shall be done in every job. 

But such men are few. An excellent workman is #try 
far from being an excellent inspector. One meets with 
instances to prove this. I had to do with one quite 
recently. The man in question was an excellent journey- 
map, a man who would scorn the idea of not putting his 
best into everything that he did ; of better education than 
most journeymen, self-taught, honourable, and perfectly 
upright ; a man with whom it was a pleasure to associate. 
But he had no confidence in his own judgment. He 
accepted a bridge, and then required alterations; re- 
accepted it, and then wanted other things done ; in short, 
a Fe es it no less than five times before it was finally 
loaded up, the worst of it being that the first alterations 
made had to be altered back at the finish. It was 
entirely a question of nerve; he was afraid of the 
responsibility, afraid that someone would see’ the bridge 
afterwards and question its acceptation, and he dare not 
let it go. Needless to such an inspector does much 
more harm than good. is one would have been in his 
right place as foreman of a first-class engine shop; his 
knowledge eminently fitted him for this, and all real 
responsibility would have rested on his manager’s 
shoulders and not on his own, He could there have 
done good work. It is the practical works manager who 
makes the best inspector. A man used to responsibility, 
to quick judgments, and knowing work most intimately 
with it all. But there are few posts as inspectors that 
such men will consent to fill; they are not attractive 
enough. Such a man cannot be had at £3 or £4 a week, 
and an inspector is not generally considered to be worth 
much more. There are a few well-paid posts, but these 
are generally the perquisites of influence; and the 
number of really first-class inspectors to-day is probably 
less than the fingers on one’s hands. Yet a good in- 
spector is cheap at almost any price. During the course 
of twelve months some hundreds of thousands of pounds’ 
worth of work passes through his hands probably, and he 
is the sole judge of whether value is being obtained for 
money. If incompetent, the standard of work that he 
passes might probably have been obtained for 10 per 
cent. less money by a better man; or, on the other hand, 
he may be the cause of the bankruptcy of some con- 
tractor. Salaries paid are out of all proportion to the 
responsibility of the work, and the direct loss sustained 
thereby cannot even be guessed at. 

This is by the way; but yet the subject of inspection 
could not well be toucbed upon without alluding to the 
fact of the sour low status it occupies, and it can safely 
be prophesied that the keener competition gets the more 
attention will have to be given to it, and the day is not 
far distant when it will be generally recognised that a 
good inspector is worth paying for. 


*'No, VIT. appeared October 16th, 1908, 











These notes have, however, been framed more with a 
view to assisting the ame who drafts his own specifi- 
cations, and occasionally does -his-own inspection, than 
as an attempt to instruct men who devote their whole 
time to passing or condemning goods. It was thought 
that the best way of drawing attention to the intricacies 
of the subject would be to scan a specification, com- 
menting on its points the while. Thus, under the speci- 
fication heading most of the subject has been discussed, 
and it does but remain now to notice a very few points. 

There are many inspectors—and by the term inspector 
is meant anyone who visits a works for the purpose of 
passing material—who, knowing their own lack of veal 
practical knowledge, are exceedingly afraid that others 
also will “find them out,’’ and so continually harp on 
their own attainments, and attempt to “bluff” the works 
staff. Nothing could be more inadvisable and ridiculous. 
No man unused to the workshop can go in there without 
betraying this; his very walk and actions point him out 
as an amateur, let his bearing be what it may. Work- 
men cannot be blamed for playing on such persons, and, 
generally speaking, they deserve all they get. If any 
man, no matter what his knowledge in other directions, is 
not practically conversant with shop work, it will pay him 
over and over again to make no secret of this. The 
pretender is always despised, and all sorts of difficulties 
and annoyances will always attend him. But the man 
who is not afraid to show that he is willing to learn will 
always be helped rather than hindered. Courtesy above 
everything else should be an attribute of the inspector, 
and he will reap its rewards in many ways. The man 
who is a specialist in any one direction generally gets 
annoyed and disgusted with the self-complacent amateur, 
and it is not to be wondered at that, given the chance, the 
workmen will deceive such an one, and in instances not 
be too particular about the manner of it. There are some 
real good fellows—thorough gentlemen in the best sense 
of the term—amongst inspectors, and it is a genuine 
pleasure to deal with them; it is unfortunate that they 
are much in a minority. The great majority are not 
practical men, and unfortunately again the majority of 
these have not the honesty to own up to it, but daily 
attempt to “ bluff” it out. This is the real reason why there 
is so much bad work in the world. There is a certain incen- 
tive to get it passed and accepted, and so “do” the know- 
ingone. An aggressive, cocksure, know-all manner on the 
part of an engineer is sure precursor of dislike and distrust 
at the works, and attempted hoodwinking and cheating. 

Then, again, the suspicious man does not get on well at 
his business. Of the manufacturing firms of to-day, it is 
safe to say they do not knowingly do cheap work, and 
attempt to pass it as the best. There is not sufficient 
incentive to them to do this. It is just as easy, given the 
tools, to do accurate as inaccurate work, and firms would 
much rather place the former to their credit. Conse- 
quently it is most annoying to have to deal with a man 
who sees in every job presented him for inspection a 
covert attempt to pass bad or cheap work upon him. 
That the inspector’s duty is to scrutinise properly all work 
put before him goes without saying ; it very often happens 
that a good man can point out faults or inaccuracies that 
were previously quite unknown to the responsible fore- 
man, who is then only too glad for his own sake to get 
them quickly remedied. There is also the occasional slip 
in the workshop that has marred a piece, but not, accord- 
ing to the foreman’s logic, irrevocably. . This he will 
perhaps try and gloss over, and get passed, but 
beyond these there is seldom now-a-days any. deliberate 
attempt at wholesale hoodwinking. A suspicious man 
gets greatly disliked, since it is only human nature to 
resent even silent aspersions on one’s integrity, and no 
foreman can be very cordial to such a person. A frank, 
open bearing, together with a thoroughly intelligent way 
of handling the job, will go far towards making the 
inspector’s lot a happier one, and towards gaining him 
the respect of those with whom he has to deal. 

An inspector's powers are often so absolute that a 
manufacturer is obliged to accede to his every wish, not 
daring to remonstrate at any time. In many instances 
this is a most unfortunate provision for the latter, since 
some men are utterly unreasonable at times ; in addition 
to which it gives an unscrupulous man unlimited oppor- 
tunities of blackmail. This is a point unpleasant to 
dwell upon, but it is only the maker who knows how very 
frequently the hand has to travel to the pocket.- Itisa 
serious —— to levy against any body of men, but 
most particularly so against a class that occupies such a 
judicial position with such responsibilities. Speaking 
with a personal knowledge, I can count half-a-dozen 
men who accept “contributions” to every two who 
do not. Itis not that, generally speaking, money or 
kind is exacted for passing work that should not properly 
go through, but most often has it to be given before the 
inspector can grant his certificate for work upon which 
there is no fault. In fact, he must be paid or promised 
before he will commence his work. Better salaries and 
a better class of men seem the only reasonable remedies 
for this. 

It should be an inspector’s aim to give as little trouble 
in every way at the works as he possibly can—it is quite 
hard work enough to make a legitimate profit now-a-days 
without the inspector doing his best to make it vanish 
entirely. Duty, of course, should always come first in his 
category ; but his duty to his employers should always be 
carried out at the minimum of inconvenience to other 
people. The shortest way round to prove the soundness 
of a job should always be preferably adopted, and 
decisions should never be long in being communicated. 
Some men want half a shopful of men waiting upon 
them all the time they are in the works, and they never 
appear but the day’s routine gets hopelessly entangled 
in consequence. Others can contrive to do their work 
without visibly disturbing other work at all, and there is 
no question as to which is the most successful man. 
When trouble has to be given there should-be no shrink- 
age from it, and because it will- give trouble to prove a 
certain part should be no reason for not obtaining a 


thorough examination of that part, since otherwise the 
inspector would fail of his whole duty. But where 
trouble and expense to the manufacturer can be avoided 
by the inspector and yet certainty made sure, it is also 
the latter’s duty to exercise due restraint. 

There are many inspectors who require satisfying as to 
the method in which work is done. Questions such as 
drilling versus punching are not now meant—the speci- 
fication settles these as being of constructional import- 
ance—but methods of setting out, templating, assembling, 
machining, «c., often are interfered with by some men. 
It should be at once said that these matters are quite 
outside the inspector’s province. So long as the methods 
employed give him the accuracy of results that he 
demands, he has no right to interfere. It may be 
objected, though, that in his opinion the methods in 
use at any works will not necessarily bring up to standard 
some particular portion of the work that cannot well be 
proved in the completed article. In such a case, surely 
the remedy is to watch the work done on that part or 
parts and prove it as it progresses, condemning only 
inaccuracies and bad work, and not supposedly bad 
methods, for on methods no two men may agree, and 
each will reach-the same result by different roads; but 
so long as the result is the same, it is obvious that 
one cannot be right and the other wrong. An inspector 
should be tolerant of other men’s ideas and put bigotry 
far behind him, for there is no such thing in this world 
as the only right and proper way to any attainable end. 

Hard-and-fast lines cannot be laid down to govern an 
inspector’s whole conduct and duty. Sound common 
sense and a ready knowledge of his fellow man are the 
most necessary attributes for anyone acting in this 
capacity. An inspector must not see visions and dream 
dreams, but only take things exactly as he finds them— 
expecting nothing, being sure of nothing, but proving 
everything, intelligently and pleasantly for those with 
whom he is for the time dealing. There should always 
be a proper regard for his position; but this must be com- 
bined with a due courtesy for the position of others. His 
post will always be a difficult one to fill; but it rests 
entirely with him as to whether he makes friends or foes 
wherever he goes. There is no need for him to refuse 
rigidly and suspiciously the little courtesies of every-day 
life. At the same time he must be careful that these are 
never carried so far as to compromise him in any way. 
A middle course must be steered and a cool head kept, 
or otherwise consequences may be the reverse of pleasant 
some day. 








LITERATURE. 

The Adjustment of Wages; A Study in the Coal and Iron 
Industries of Great Britain and America, By Professor 
W.J.-ASHLEY. 362 pages, Svo., with four maps. Long- 
mans, Green,and Co. 1903. 

THe recently appointed Professor of Commerce in 
Birmingham University has not delayed long before 
publishing the results of his observations of English 
industry. He is the author of at least two previous 
serious works on economic history and theory. He was 
for some years professor in Harvard University, and was 
there a keen student of American industrial movements 
through a period during which these movements have 
been strenuous and critical. Contact with American 
men and life has evidently influenced him much, and 
presumably enables him to take broad and. cosmopolitan 
views of European labour problems. He recognises that 
in England the growth of industrial conditions is more 
mature, that industrial relations and - institutions are 
riper than in the United States ; and, also, that in the 
latter commercial enterprise is more modern, and that 
things have a freer tendency there to shape themselves 
on lines which history seems to indicate as more 
advanced. 

Half the present volume is a revision of eight 
lectures delivered in Manchester College, Oxford, during 
the first three months of the present year. The second 
half is filled with very copious appendices, giving in 
detail the rules of procedure of Conciliation and Wages 
Boards, the sliding scales and other results of the action 
of these Boards, and the reports and awards of various 
Commissions. The maps are sketch maps of the coal- 
fields of Great Britain and of the U.S.A., and of the 
railways that serve them. These maps are very sketchy 
indeed, and do not contribute much toa close under- 
standing of the questions dealt with. The style of 
diction is easy, clear and interesting, and the arrange- 
ment of the matter is excellent, although the see-saw 
to and fro across the Atlantic is somewhat disconcert- 
ingly frequent. ; 

We confess to thinking that there is not much of 
scientific value to be gained from close comparisons 
between American and English customs and practice. 
Certain general economic principles are common to the 
whole world, and these can be deduced with the greater 
certainty and accuracy the wider is one’s survey cf 
industrial history. But German, English, American, 
Indian and Chinese industries have grown up, and 
will continue to develop, under totally different physio- 
graphical and social conditions, conditions so dif- 
ferent that they will never approximate within the 
limits of such historic periods as any one set of 
scientific economic laws can pretend to apply to. We 
can no -more predict what’ America will be like 
200 years hence than what China may be 500 years 
ahead, but we may be pretty sure that at either period 
England will be fundamentally different from both 
America and China. When China takes to designing and 
manufacturing modern machinery, Chinese machinery 
may become, after a time, better in some respects—that 
is, for the performance of the work it is put to—than 
American machinery, but it will always remain different ; 
and this applies with infinitely more certainty to the 





machinery of labour organisation than to power motors 
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and machine tools. The Germans have copied English 
and French tools, and the English have copied American 
tools, but the methods of management of, and of 
co-operation between, masses of labourers, employers, 
and merchants, have never shown much tendency to tone 
down to one common pattern. Approximations in social 
customs the world over are all of them superficial, and 
have little real effect upon habits of life and thought. It 
is upon these latter that depend mainly the methods of 
industrial and commercial organisation. One funda- 
mental and very influential difference between the U.S.A. 
and Great Britain is not sufficiently brought out in 
Professor Ashley’s book, namely, that in the U.S.A. the 
labour population is almost infinitely more cosmopolitan 
and heterogeneous than is the coon he population, while 
in England the capitalists are very cosmopolitan while 
the workmen are so in very small degree, and not so at 
all in the mining industries. 

In his introductory chapter Professor Ashley remarks 
that “it used to be discussed warmly whether political 
economy”. . . “should be conceived of as a purely 
objective presentation of the economic forces actually at 
work,” or “as indicating the course which society ought 
to follow .. .” His closing words are, “If I have not 
used in this course the language of economic ethics, it is 
because I think the greater need of our own day is for 
absolutely colourless economic dynamics. Before we set 
about judging the forces at work, we have to learn what 
they are.” In this volume he appears almost entirely 
as. the impartial historian of present day struggles 
and conciliations in America and England. As a 
theorist he does not go beyond efforts to explain 
the dynamic conditions which have generated these 
struggles, and the prudential considerations that have 
helped to calm them and to weave into the texture of 
industrial life elements of limited elastic stability. It 
appears to us that the greatest utility of his book comes 
from the strong contrasts that it brings out between the 
forces acting in Britain and those acting in America. For 
Englishmen it would be most useful in the present condition 
of affairs, for Professor Ashley, or some other equally 
able author, to give us true pictures of the similar 
contrasts between British, German, French and Colonial 
conditions of industrial production. A better under- 
standing of these differences would dissipate chimerical 
Utopias of assimilation in respect of technical education, 
labour organisation, and many other things. If things 
were alike all over the world, it would not only be an 
unpleasant and uninteresting place to live in; it would 
re a non-progressive, and therefore unsucceesful 
world. 

But Professor Ashley also says that “the economist, 
whether he will it or no, cannot stop at the objective 
presentation of facts; human nature is too strong for 
him.” He does not declare in favour of Trusts; but his 
American experience has evidently given him a leaning 
in that direction. He declares that neither presi- 


dents, nor congresses, nor trades unions, will hinder | 


the development of even larger and stronger com- 
binations. He sees an historical movement towards 
the co-operation and union, for the purposes of col- 
lective bargaining of ever larger masses of men ranged 
in two opposite camps of employers and employed, of 
capital and labour; and he has an evident hankering after 
the theoretical “efficiency ” of large units. He seems to re- 
cognise with special clearness the evils which undoubtedly 
accompany competition, and which certainly become very 
aggravated in times of excessive competition. So far as 
this book gives evidence, he seems unfamiliar with 


those evil parts of human nature which are restrained 
from working gigantic ruin by the wholesome discip- 
linary action of competition. It is almost with a sigh 
of regret that he points out, in connection with the 
history of the anthracite struggle in the Pennsylvanian 
districts, that with a decreasing number and increasing 
size of competing combinations, while the evils of com- 
petition are mitigated so long as the few competitors 
live together in peace, the bitterness and ruinous 
strenuousness of the fight between them, when they fall 
out, gains strength. The mere consumer may have 
reason to rejoice in these times; but Professor Ashley’s 
sympathies are, or seem to be in this volume, curiously 
restricted to the separate interests of the producer. He 
is equally sympathetic with the capitalist and the labour 
producer, and all his anxiety is to bind them to work 
together to steady prices, and to keep prices steadily on 
a high level, but he seems oblivious of the purchaser of 
the commodities produced. He also makes no reference to 
two other things now growing in force rapidly in England, 
but as yet practically non-existnt in America. The one is 
that form of productive combination, or union, or co-opera- 
tion which places the bulk, or a large share, of the capital in 
the hands of the worker. The other is that other cog- 
nate form of productive combination known as munici- 
palisation. 

Again, as to the efficiency of large units, our engineer- 
ing experience in the production of motive power has at 
last taught us that, for each local service, maximum 
efficiency is obtained by a definite size of unit, and that 
lower efliciency results from either increase or decrease 
from this limiting size. Many engineers know that the 
same rule applies in the concentrative organisation of 
manufactures. 

But reference to these aspects of the labour problem 
was, perhaps, not to be expected in this book, as it treats 
specifically of the coal and iron trades only. These 
trades have been chosen because of their magnitude ; ‘the 
persons engaged in them number somewhere between an 
eighth and a ninth of the income-earning population of 
Great Britain ;” and they “furnish between them one- 
fifth of our total exports,” coming second to cotton exports 
in point of magnitude. Moreover, out of two million 
trade unionists these trades provide nearly half a million, 
and they afford the best and most matured illus- 
tration of “the complete substitution of collec- 
tive or corporate bargaining about wages for indi- 
vidual agreement.” The second chapter describes 
in outline the British coalfields, and gives an excel- 
lent sketch history of the creation of Boards of 
Conciliation, the gradual completion of the recognition 
of the trades union agents for purposes of negotiation 
and of their utility in proportion to the strength of their 
authority, and the varied fortunes of the sliding wage- 
scales. The next chapter is chiefly devoted to the 
establishment of minimum wage-rates, and the discussion 
as to what trade-conditions besides prices should be 
influential in fixing the wage-rate. The wages settled by 
the Boards being standards, namely, those of hewers of 
coal, a chapter is devoted to the means adopted of adjust- 
ing other wages to the standard, and to the eight hours 
day question. Then a similar survey is made of the 
American soft, or bituminous, and the anthracite coal- 


fields, and the joint agreements between masters and men. | 


Professor Ashley’s somewhat non-technical mind does 
not lead him to reduce for us the outputs of the districts 
he mentions to a figure per man employed, and by this 
omission we rather think he misses some obvious lessons. 


American soft-coal districts, whose total output is a little 
over 200 million tons. After these, in the order of 


annual tons output per man, come the following :— 
‘otal output Annual 
Men 


annual, 
employed. 


Millions of 
Thousands, tons, 
144 


47 
102 33 
155 


output. 
Tons per 
man, 


American anthracite 
Scotch fields ... ... 0... be 
Newcastle fields ... ... ... haere 
Yorkshire and Derbyshire 
. AAR ae ee 
South Wales fields... ... ... 150 39 ae 
Lancashire and Cheshirefields 93 ... ... 24 ... ... 258 
It is obvious that this order is determined neither by (a) 
the number of the mining population of the district, 
nor by (5) the magnitude of the total output, nor by (c) 
the nature of the coal, nor by (d) the methods of wage 
bargaining established between masters and men, nor by 
(e) the wage per ton got by the men. These may have 
influence, but the main determining factor is the extent 
to which machinery is employed in the getting and in 
the transportation. 

Chapter VII. gives a much more rapid sketch of the 
similar conditions in the iron and steel mines and works of 
Great Britain and America. This was written in the heyday 
of the Steel Trust, when evidently the author, like the rest 
of the world, anticipated no disasters. He does not 
apply here is own dictum that “if the formation of 
larger competing units makes combination easier when 
they wish to combine, it makes competition keener 
when they wish to compete.” His last words are :—‘“I 
should not be surprised if American business adminis- 
trators, after desperately fighting unions until they are 
tired, should suddenly come to terms with the men, 
and organise ‘ joint agreements’ witha completeness and 
with a thoroughness the world has never seen. The 
critic may object to such an alliance, and talk of the 
interests of the consumer. But we have so long idolised 
the consumer, and with such unsatisfactory results, 
that society may do well to try the experiment of 
thinking first of the producers—of all the producers. 
But if you produce without consulting the wishes of 
your customers, you are apt to do bad business. The 
Jast lecture is devoted to the legal position of trade 
unions, and is in some ways the most interesting in 
the book—especially in the contrasts of condition between 
America and England, which it points out. Here the 
New Zealand and New South Wales legislation is quoted 
to suggest a “ way out,” and the Taff Vale judgmert is 
copiously discussed. The author holds that the law, as 
decided in this case, “is pretty certain to remain for the 
future.” 

To many readers the appendices may be more useful 
than—if not so interesting as—the lectures. The first 
enumerates sources of information regarding British coal 
mining. Among these is given a chief place to M. de 
Rousiers’ “ Trade Unionisme en Angleterre,” and the publi- 
cation of the Musée Socialin Paris. The second gives the 
rules of the Conciliation Boards in Great Britain; the third, 


' sources of information ve American coal mining; and 


the fourth, the United States “joint agreements.” The 
fifth gives British iron and steel sliding scales and rules 


| of Conciliation Boards ; the sixth gives the like informa- 


tion regarding America; and the seventh reproduces 
in extenso the report and awards of the Anthracite Coal 
Strike Commission. 5: 
The whole book is a mine of interesting and instructive 
study in industrial facts, and its good style makes it 


The greatest annual output in tons per man is in the | eminently readable. 





quent 


SON 


‘ 
é 








Ocr. 23, 1908 


THE ENGINEER 


353 


—— 








—— 


EXPERIMENTS WITH A NEW TYPE OF 
COMPOUND LOCOMOTIVE IN ITALY. 


(From our Italian Correspondent.) 
No. IV.* 
Ox the other side of the Apennines the road for fast 
running be 





Diagram N° 175. taken at Km 251-4 ( Level) 



























Working with the blast nozzle wide open, the vacuum 
in the smoke-box was generally equal to 8 cm. or 9 cm. 
of water. With a higher speed, as, say, 62 miles per 
| hour, the vacuum would be from 18cm. to20cm. By 
| screwing up the nozzle experimentally 12 cm. were 
| at once attained. The opening of the fire-door has 


sometimes been presumed to lower the pressure, | 
tween Bologna and Milan is much superior to | but after repeated close observations of the gauge while | to 40 per cent. Just before Milan there is a gradient of 


while occasional use was made of the blower. At 
Piacenza the load taken was only 265 tons. Here the 
line rises continuously to Milan for a distance of 44 miles, 
but the running up gradients—averaging 1 in 500, with a 
maximum of 1 in 250—was steadily maintained at a speed 
of 56} miles per hour. The regulator was always opened 
full, and the admission to the cylinders varied from 33 


Diagram N° 199.taken eb Km. 301;Grade up | in 165) 

















































































































































S—. pi , 15. Boiler Pressure 
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that between Florence and Rome, and the straightness of 
that line is notable, even as seen in the map of Europe. 
On the Milan-Bologna section, a train with a load 
commencing with 890 tons, composed of twenty-three 
coaches on fifty-two axles,and making frequent rapid stop- 
ping runs, does not represent work altogether light. Indeed, 
a full speed of 53 miles per hour was, in general, no sooner 


INDICATOR DIAGRAMS, ENGINE 3701 


| firing, on many of these locomotives no fall in pressure 
| whatever could be detected during that operation, but, 
|on the contrary, two or three minutes later a slight 
| advance was made in the pressure. At Modena the load 
| was reduced to 355 tons—about 453 tons gross—and near 
| St. Ilario, upon a slightly rising gradient of 1 in 500, a 
| speed of 55 miles per hour, and then on an increased 


Cylinder Diagrams made with Experimental Engine No, 8701 while Running from Florence in the direction of Chiusi.—Load behind 
Tender, 355 tons (19 Cars). 





Reference No. to Speed Indicated 





At tender draw-bar, 








diagram. in avons horee-power. | ‘Tactive force. | Useful work. Romarks. 
| Kilograms, H.P, 
175 86 } 824 4400 592 Boiler pressure shown thus: — — — — — — 
184 80 1097 2440 723 And Receiver pressure shown thus: — + — + — 
192 89 870 1830 603 in the disgrams above. 
194 78 832 1940 562 
199 60 915 2900 645 
204 35 780 4300 557 
205 72 675 1780 475 
208 81 845 1780 533 Diagrams were made with blast rozzle wide open 








attained than the train had to be stopped for a station. 

The engine employed was “5002,” by Borsig, and 
one of the best kept and best manned upon the line. The 
fireman was exceptionally able, and maintained a thin, 
clear fire throughout; and although the normal working 
pressure of 15 kilos. was kept up for some time, yet after 












gradient, 54, 53, and 52 miles per hour were noted for 
considerable distances until the regulator was shut for 
St. Ilario. A strong side wind blew on the train for the 
greater part of the distance. The comparatively slow 
rise into speed noticeable in the start from that station 
was due toa radient of 1 m 190, and as soon as the 


AREZZO TO CHIUSI. 


about 1 in 200, and the track near that city makes riding 
very unpleasant with the sharp curves that prevail 
there. On this line the rails appear to be about 9 metres 
long, and with eleven sleepers per rail. 

An express journey was made in the same direction. 
Here the locomotive was one by Breda, and was fitted with 
smooth tubes, but this particular machine was no better 
kept than an average French locomotive. It ran all the 
way through to Milan—136 actual miles, or 144} virtual 
miles—with a train of 265 tons net, or 371 tons gross, and 
composed of eight vehicles with twenty-nine axles. The 
weather was wet to Modena, and fine afterwards. With 
this engine the method of working was to give an admis- 
sion of 15 per cent. on the levels and 18 per cent. to 
occasionally 20 per cent. on the gradients, and always to 
link up the engine almost as quickly as it could be done. 
The regulator was opened from one half to three-quarters. 
The blast nozzles were kept open throughout the greater 
part of the run; these were of the flat-wing pattern first 
tried. In mounting the slight rise of 1 in 420 
just before Modena, the speed was 62} miles per hour— 
in excess of regulation—while the regulator was partially 
closed and the brake applied occasionally to check the 
speed. Towards the latter part of this trip of 135 miles 
the fire usually needs a little raking, and sometimes a 
slight closing up of the blast nozzles. From time to time 
when the “ heart ” is burnt out of the fire this latter is 
built up afresh with briquettes thrown in by hand until 
they reach up to the brick arch. Up the continuous long 
incline of 44 miles from Piacenza to Milan the speed was 


»we—> Direction of Train »—> <A Poinis where diagrams were taken from cylinders of experimental engine. 
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Modena the needle indicated more frequently 16 kilos., at 
which point only the valves commenced to lift. The 
cut-off at starting was 65 to 70 per cent., with the 
regulator from half to two-thirds open, and when under 
way the engine was linked up to 85 per cent., but again 
opened out to 40 and 45 on gradients. 

* No, III, appeared October 16th, 





200 195 
Kilometers from Rome. 


PROFILE OF LINE 

full speed—650 miles per hour—was at last attained, the 
regulator was closed for Parma. During the step-like 
rises therefrom to beyond San Domino, the regulator was 
opened half, and the cut-off given was 40 per cent. From 
that point onwards to Piacenza the line is as a whole 
upon falling gradients, and the fire was allowed to drop 
low, when the smoke-box vacuum fell to 7 cm. and 5 cm., | 


kept almost constant at 47 miles per hour, until the 
regulator was shut for Lodi, and then starting again up 
gradient, a higher continuous speed of 50 miles per hour 
was maintained to Rogoredo. This latter running if 
reckoned in per ton of virtual miles per hour is very fairs 
In the reverse direction the difficulty of inclines and 
demands upon engine power are less. 
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"After a series of comparative trials carried out upon | per hour. Starting from Milan with 400 tons behind the | Verona. At the second station in Verona another car 
this line last March it was ascertained with certainty that | tender, or 506 tons gross, the regulator was opened one- | was added, and the load increased thus to 418 tons, A 
the new engines could haul from 820 to 330 tons from | half, and the cut-off allowed was as much as 45 per long stop of 28 minutes then followed, and when the 
Milan to Bologna, and 400 tons from Bologna to Piacenza, | cent.; for upon this section the men are recommended signal was given to start the engine had to be reversed 
put ahead, reversed, and tried again, but made ne 
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with a chance, under favouring conditions, of picking up | to give the longest admission possible, since, as there is | 
time on the road. In one of these trials a four-coupled only one valve for each pair of cylinders, a short cut-off | 


A Ruw with tHe Exnipition (Experimenrac) ENGINE N° 3701. From FLORENCE 70 AREZZO. 


-Florence to Pogtassieug. Tons 44: Gross Load 550 Tons Metric, or 604 U.S. Tons. 
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GRADIENTS, SPEED, AND TRACTIVE EFFORT 


express engine—Series “150 bis "—took a train of as | would tend to create back pressures in the receiver. The 
much as 252 tons up the incline from Piacenza to pressure at starting was only 13 kilos. per.sq.c.m.—2 kilos. 
Milan, recovering five minutes of lost time en rowte, and | short of working pressure. Just before Treviglio a speed of 


another time one of the same engines actually pulled a 60 miles per hour was reached upon a line of slight up | 13 kilos.,the regulator was opene 


train, varying from 318 to 324 tons, as far as Piacenza, 


and down gradients. The low speed of 42 miles per 


apparent attempt to move. Finally, a brake wag 
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Tons Car Loéd to Arez20.»»——__—»> 


| found to be on one of the tail cars. The engine at last 
started, but slipped badly on the greasy rails near to the 
locomotive shops. The boiler pressure was still only 
d about one-half, and the 

admission allowed to the cylinders was 45 per cent. A 


only losing six minutes. . This load tested the engine toits | hour, attained between Brescia and Desenzano, occurred | number of short runs of 7 min. to 15 min. each was made 


Results with Experimental Engine in 1901. 


Results with New Series of Locomotives in Daily Service (Passenger only), Southern Railway of Italy. 





Train load, net ... ... ... 355 tors 
Engine 3701 (Exhibition) 

TS le ah aS ea 
Distance SN on 
Runningtime ... ... 
Checks in running time 
Time picked up... ... ... ... 
Average speed between stations 
Average speed under full way... 

Average useful power at draw-bar... 
Tractive effort at draw-bar, average ... 
Aggregate useful work atdraw-bar ... ... 
Mean of ratios between the indicated work 
in cylinders and useful work at draw-bar... 
Water evaporated perkilom.... ... ... ... 
$9 a per H.P. hour at draw-bar 
- - on indicated ... 
+9 ee perhour’srun ... ... ... 
a 9 per square metre of heat- 
ing surface per hour a Ea are 
Coal consumption 


150 kiloms. 

152 minutes 

7 minutes 

11 min. 18 sec. 
61 kiloms. 

71 kiloms, 

508 horse-power 
2260 kiloms. 
338,070,000 kilos. 


1-44 
146 

17-5 
12-2 
8900 


53-3 
Not measured, but 


about 2900 kilos.) 


Train load, net 


Florence to Chiusi || Engines 
Line ceo 
Distance, real ... 
“ virtual - 
Checks in running time... 
NN gs cn AN ea 
with loco. incladed... 


j Vi 


'2Water evaporation, total 


333 tons (12 cars 
41 axles) 
No. 50061 

Florence to Orte 
232 kiloms. 
253 kiloms. 


Time picked up 
ual ton-kiloms, 
25,100 litres 
108 litres 
0-305 litres 


0-180 litres 
—" 3 


13-4 
0-0373 
0-0222 


Per MOM. 5s. | one 
p2r ton-kilom. hauled 
» loco. 


” ” 
” ” 


” ” 
ME 5 sic. Ligon. cans 
eee ey, aie 
ae os POR MR Rilom, once ce ass 
»» Per virtual ton-kilom hauled ... 
3 33 ” ” ” ” 
IN oe. gig ais -Aoae 
Coefficient of evapora‘ion 


” ” 





| 


| 


400 —413 tons 
varying en route 
| oO. 5003 5 
| Milan to Venice 
265 kiloms. 
248 kiloms. 

6 


100,560 
191,440 
295,000 litres 7 
112 litres 
0-294 litres 


0-155 litres 
3300 


}2-5 


0-0323 
0-0173 
9 


334 tons 


No. 5005! No. 5002 
Orte to Florencs Bologna to Milan 
232 kiloms, 215 kiloms. 

231 kiloms. 


20 minutes 
84 500 72,090 
141,310 124,400 

| 29,000 litres 


| 
340—325—281 tons | 


en route 


130 litres 
0-388 litres 


0-226 litras 
Fe 


14:2 = 18-5 
0-0409 


0.0237 
9-5 


~ Not measured < 


3350 
14-4 
0-0396 


0-0237 


\, 








1 No brick arch in fire-box. Serve tubes in both. 


? Deducting losses for injector starting and coal wetting, but including working of Westinghouse 


brake. 


3 Equivalent to 23 lb. per mile real distance with load of 166 English tons; coal for lighting up | 
| Verona to Venica 162 equare centimetres. a ( 
account of low b peo ge throughout, the vacuum in smoke-box was not superior to that usual with 


and standing about deducted. 


___ Equivalent to 214 1b. per mile virtual distance with load of 166 English tons; or with load of | 
271 English tons, iacluding loccmotive. (This coal’s thermal value is only 7600 calories, as mixed). | 


+ Deducting for train heating. 


utmost limits, and it would have been impossible to have 
gone any further towards Milan with such an enormous 
load for a small engine. 

During a run made last May from Milan to Venice, a 
distance of 165} miles, by the locomotive No.5003—maker, 
Borsig—fitted with Serve tubes, the train load varied 


5 Piston valves recently overhauled. A piston gland leaked after Verona, 


| open nozz'es and higher average 


upon a gradient rising, first, 1 in 830 and then 1 in 200. 
Along the valley of the Lago di Garda, between Desen- 
zano and Peschiera, there is a short run of 11 minutes 
from start to stop, and here the regulator was closed as 
soon as & speed of 63} miles per hour had been attained. 
The favouring decline in this case was 1in 166. The start 


Sectioa of line ... pak ty Ns) Beccumeue, Sore 
Average useful weight of trains for the month ... 
Actual mileage ... ie Ue eapaietel. sep s isee> tare 
Number of locomotives ... ... ... 
Percentage of double-heading ... ... ... 
Minutes gained per 1000 kiloms. run ... ... ... 
Percentage of virtual ton-kilometres hauled with 
express, fast, and de /uze trains out of total 
pan tae A “ai ee a atin A oe 
Coal consumption entire (exclusive of lighting 
and standing) por actual kilometrage ... ... 
Coal consumption per 1000 tons of coach load, | 
ged oo a tht Pe ie ee 
Coal consumption (exclusive of lighting up and | 
standing about time) per 1000 tons of virtual | 
ton-kilometres (coaches)... ... ... ... ... 
Coal consumption (exclusive of lighting up and 
standing about time) per 1000 tons of virtua) 
ton-kilometres (total with locomotive)... ... 
Comparison with single-expansion locomotives, 
series “180” and ‘180 bis,” augmentation 
of loads Sis hare onic ded! Nees eee. cove 
Augmentation of coal consumption per actual 
kilometre pee Slhes) user: ebb Risprameees, ~ ton 
Diminution of coal consumption (entire) per 
virtual ton-kilometre (coaches) or 
Diminution of coal consumption per virtual ton- 
kilometre, including locomotive and deduct- 
ing coal for lighting and standing about 
Approximate saving in kilometres... . 


Milan—Venice 
Milan—Verona 
308-2 tons 
36,524 kiloms. 
7 
Nil 
49 min. 
77-6 per cent. 
*13-2 kilos, 


41-8 kilos, 
89 kilos. 
22-1 kilos. 


112-4 rer cent. 
17-9 per cent, 
45-8 per cent, 


32-4 per cent, 
36,524 kiloms. 


Milan— Bologna 


Piacenza—Bologna 








263-9 tons 
sy 9s” saan 


Nil 
66 min. 
98-9 per cent, 
12-5 kilos, 
43-7 kilos. 


40 kilos, 
23-1 kilos, 


76-1 per cent. 
6-8 per cent. 
32-1 per cent. 


25-5 per cent. 
24,996 kiloms, 


The Services during One Month (May, 1903), of the new Compounds, Series 500. 


Florencs—Orte 


273:3 tons 
14,888 kiloms. 
3 


9 per cent. 
77 min. 


97-4 per cent. 
13-4 kilos, 
45-3 kilos, 


42-6 kilos. 
23-1 kilos, 


57-3 per cent, 
5 per cent, 
40-2 per cent. 


32-1 per cent. 
10,951 kiloms, 





* For mental estimation cf proportions in miles and pounds, a kilometre is 3 mile and a kilogramme is 2} lb, 


from 400 to 418 tons, the first being composed of nine 
bogie cars, one six-wheeler, and a baggage car, or twelve 
coaches altogether, with forty-six axles; and the second 
. was composed of thirteen coaches and fourteen axles. 
At the fullest weight the gross load was 519 tons, and the 
maximum speed attained—upon a curve—was 654 miles 


from Seschiera is followed up by agradient of some miles in 
length at Castelnuovo, after which there is a fall of, first, 
lin 100 and then 1 in 166, succeeded by arise of 1 in 
166, and, finally, by a slope downwards of 1 in 200 to 
Verona. A speed of 65} miles per hour occurred upon 
the last-mentioned fallling gradien to the first station in 


6 The steam pressure from the start averaged little more than 13 to 14 kilos, in place of 15 or 


16 kilos. frequent with the No, 5002. ; 
7The area of blast nozzles was, from Milan to Verona, 192 square centimetres, and from 


(Their fullest opening gives 252 square centimetres). Oa 


pressure usual to engine No, 5002. 


up to as far as Vicenza, and in the meantime the leaking 
of a piston gland—inside high-pressure cylinder, right- 
hand side—was audible. The fire had now become some- 
what dirty, and resort was made to the blast nozzles, the 
screw regulator of which being given a few turns, 
which closed the aperture to about 140 cm. diameter, 
and subsequently the boiler pressure reached 14 kilos. 
Between Vincenza and Padua the average speed, when 
under full way, was 54 miles per hour, the favouring 
declines of the road at this point being 1 in 333 to 1 in 
500. The weather during the whole trip was fine and 
without wind. From Padua to Mestre, and finally 
Venice, the stops followed with a frequency of from 5 min. 
to 15 min., and between them the maximum speeds 
were only 50 and 40 miles per hour. During the 
latter part of the journey the regulator varied from one- 
third to one-half full opening, and the admission was 
from 38 to 45 per vent. The boiler pressure hovered 
between 12 kilos. and 14 kilos., and finally towards the 
end of the run the gauge indicated only 11 kilos. and 
12 kilos. The total time picked up en rowte—between 
stations— was 33 min. 

The smoke-box vacuum gauge of this locomotive was 
fitted at the smoke-box end, instead of in the cab as on 
locomotive No. 5002, but the readings, in spite of this 
difference, did not differ noticeably from those already 
mentioned in the service of 5002. During the run the 
engine evaporated 29,500 litres of water and burnt 
8300 kilos. of coal. The ratio, therefore, was 8°94 litres 
of water per kilogramme of coal, with a consumption of 
0:188 litres of saturated steam per virtual ton-kilometre, 
and of 21 grammes of coal per virtwal ton-kilometre. 

The oil consumption of the compounds is 0°057 kilos. 
per kilometre, as compared with the 0°030 kilos. per 
kilometre of the two-cylinder eight-wheeled expresses, 
and the oil costs 5d. per kilogramme ; but the engines are 
new, and probably use rather more for that reason. 
The Hausshalter speed indicator is set for an average 
state of wear of the tires, so that, as the engine tires are 

| still new, the speeds indicated are really somewhat lower 
| than the actual speeds. 

| In conclusion, it may be added that twelve of these 
‘locomotives were constructed at the works of Borsig, 
Tegel, Berlin, and six at the Elevetica Works of Breda 
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d Co., ab Milan. The fourteen others now to be built 
wal be improved according to recent experience, and 
will, in all probability, be able to haul greater loads ; but, 
in view of the subsequent layin of the permanent way 
qith rails 42 kilos. per metre in place of the present light 
rails, an immense Jocomotive o the same type is being 

Janned with a weight of 16 tons per axle and with a 
larger boiler. At present it would be premature to speak 
of this projected machine, but it seems that the type of 
locomotive under mention is especially suited for the 
application of a more practical and workman-like system 
of traction-increaser any of the expedients 
employed in America, by reason of a bogie being a better 
support than a single axle for the fulcrum levers, and, 
incidentally, the introduction of another pair of wheels in 
the bogie, of larger or smaller diameter, and with or 
without flanges, would enable the limit per axle to be 
maintained with any future additions that might be made 
to the weight of the engine, and likewise permit the 
locomotive to be used on sections wherever the limit of 
14} tons still prevailed, all increasing the safety at 
that end of the engine in case of accident to one of the 
bogie axles. The engine proposed should be able to haul 
a load 10 per cent. heavier than the maximum yet pulled 
on the Milan to Venice run—ie., a gross load of 
590 metric tons—and equal to an American train of 
650 tons, at maximum velocities, on the new rails, of 
from 55 to 70 miles per hour. 

We give on page 392 an outside view of one of these 
engines. It was described in our issue of October 16th. 
The tables supply detailed information concerning the 
work done, and the diagrams on page 393 explain them- 
selves. The points at which the indicator diagrams were 
taken are shown on the profile. The three diagrams— 
gradient, speed, and tractive effort--on the opposite page 
were referred to on page 320 as Figs. 9, 10, and 11. 

Below we give a table containing some useful informa- 
tion about the locomotives which have been described in 
the foregoing articles. 


Svme Dimensions of New Locomotives, Southern Railway of Italy. 


Cylinders, four, high-pressure ... ... ... 14in. 
pa low-pressure Pare 
re piston-stroke 25-59sn, 
Valves— 
Diameter of high p-essure ani l.w- 
RE Ee ea eo Me oe 
Admission, inside 
Exhaust, external ... ... 2. 0. oe 
Lap, high-pressure and low-pressure ... 0-276.n. 
Lead to exhaust, high-pressure and low- oie 
-118ia. 


WON oi ce iseiitek, jee 200 
Cylinder clearance volumes, high-pressure 15 per cent. 


In per cent. of stroke, low-pressure... 8 per cent. 
Boiler— 
ee . 2181b. per sq. in. 
Tabes, 246 (if sm oth) 2in. diam. 


Smooth tubes. Serve tubes. 
Tube heating surface, inside 140-70 sq. m. ... 199-78 sq. m. 
Fire-box heating surface, 











inside ... ... 11-70 ,, a See 
Total heating surface... 152-40 ,, 211-42 ,, 
Total, square feet 1638 sq. ft. 2272 sq. ft, 
ST , e e ee ror eetis 2S ee 
Weight of engine, loaded ... ... 68-5tons ... 69-5 tons 
Weight of tender, loaded 35-5 ,, 35-5 ,, 
OS eae SS a 
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Mr. ‘J. Scorr.—By the death cf’ Mr. James Scott, of 
Orchard House, Bowling, which cccurred on the 13th inst., Clyde 
shipbuilding has lost one of its oldest representatives. He was in 
his seventy-third year, was the founder of the well-known ship- 
building and repairing firm of Scott and Sons, Bowling, and cele- 
brated pod ee as a shipbuilder in 1901. It was in 1851, when 
fron shipbuilding on the Clyde was yet in its infancy; that James 
Scott and Thomas MacGill began business under the designation 
of Scott and MacGill. They laid down a small hauling-up slip, 
and the first new vessel built and launched was a horse-boat for 
the late Lord Blantyre, to be used at Erskine Ferry. In 1858 Mr. 
Robert Duncan joined the firm, the name of which was then 
changed to Scott, MacGill, and Duncan. Thus reinforced, the 
largue ah extended its premises, and in 1859 opened a second and 
larger glip. Mr, Duncan retired from the business in 1861, which 
was thereafter carried on under the old name till 1879, when Mr. 

retired. Mr. Scott continued the business as Messrs, 

Boat and Co, till 1892, when his sons, Mr. Charles Scott and Mr. 

ames Scott, jun., were made ers, and Messrs. Scott and 

Sons’ became the designation. In 1901 the firm extended and re- 
equipped the shipyard. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. ; 


On Friday evening the first autumn meeting of the 
Institution of Mechanical Engineers was held at Storey’s 
Gate. There was a very fair attendance. The meeting 
opened with the conventional time wasting, the reading 
of minutes, and the retailing of a list of new members. 
Nobody listened, and ‘all eyes were riveted on a model 
Newcomen engine, which pumped away serenely in one 
corner of the platform under the anxious eye of an at- 
tendant. Then the President, Mr. Hartley Wicksteed, 
introduced Mr. Henry Davey, who, after reading a few 
pages of the paper which we commence on another 
page, had the lights switched off, and, after an heroic 
struggle with a candle lamp, which, sui generis, came off 
victorious, to the greater glorification of electricity, 
delivered himself of a lecture illustrated by lantern slides. 
The pictures he used are practically the same as those 
that appear in the paper, and what he said about them 
was pretty nearly the same as what has been printed. 
The “ pickle pot” engines created the chief interest, 
because to many of Mr. Davey’s hearers they came 
as a revelation, comparatively few persons having known 
that other condensers than Watt's were used so early 
in the history of the steam engine. The lecturer 
pointed out, however, that it was highly improbable that 
these “pickle pots” were of the same age as the 
engines on which they were found; he inclined to the 
belief that they were added in later years to improve 
the engines, that they were subsequent to Watt's epoch- 
marking invention, and that they were made in order 
to evade Watt’s patents. Mr. Davey threw a diagram- 
matic section of one on the screen, which, from 
memory, was sonething like this. The steam in these 
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PICKLE POT CONDENSER 


engines entered the cylinder at the side. The pickle 
pot is merely a jet condenser working without an air 
pump, the air that collected above the water being 
driven out through the snifting valve every time steam 
entered the pot. The vacuum, as might be anticipated, 
was not very good. 

The lecture did not lend itself to discussion, and 
there were but few speakers. One member read a few 
interesting and amusing passages from Trevithick’s “ Life 
of Trevithick.”’ Mr. Henry Lea called attention to one or 
two details in one of the slides shown, and explained how 
cylinders were cleaned inside by laying them on their 
side, and drawing back and forth in them a large block 
of lead fed with emery and water; little by little the 
cylinder was smoothed out inside in this way. Mr. 
Mark Robinson dwelt on the apathy of the people who 
had old engines on their property and made no endeavour 
to preserve the relics. He had on one occasion visited 
one of these old engines in company with Mr. Davey, 
and had written to the gentleman on whose property the 
engine was to offer to remove it to his works with all 
due care and precaution, and to incur all the expense in 
connection with its removal and restoration. His letter 
had remained unanswered to this day. 

After a few more words from the President, Mr. Davey 
replied, dwelling particularly on the difficulties the 
earliest engineers had to face. It was not only that they 
had to invent new things, but they had to invent things 
that could be made. There were absolutely no machine 
tools and no works. Cylinders were cast in brass at first 
because iron could not be dealt with; but later, when 
iron cylinders were made, they could not be bored, and 
Watt thought it a matter for rejoicing that he should 
succeed in getting a cylinder ‘that was no more than jin. 
out of truth anywhere. 








ELECTRICITY IN GLASS MANUFACTURE. 


THE reported success of electrical heating when applied 
to the production of iron and steel, has revived interest in the 
attempts that have for some time been directed towards the 
use of electricity as a heating agent in the manufacture cf 
glass.* The conditions in this industry are very similar to 
those obtaining in the production of iron and steel. In each 
case the furnace used for carrying out the manufacture by 





* See Enaivazr, February 14th, 1902. 





the older process is considered to be the most efficient heating 
appliance in industrial use. The blast furnace, as-.an agent 
for converting the energy of coal into heat or chemical action, 
finds a worthy rival in the regenerative gas furnace, which is 
now almost universally employed for glass manufacture. The 
latter furnace is constructed in such a manner that the tempe- 
rature of the waste gases is employed to heat the incoming gas 
and air. To this utilisation of heat, which would otherwise 
be wasted, and to the exact regulation of the air supply 
possible with gaseous fuel, the furnace owes its strikingly 
high efficiency as a heating appliance. 

When, therefore, electricians and engineers propose to 





Fig. f 


substitute electricity for gaseous fuel in the manufacture of 
glass, it is evident they have a somewhat difficult task to 
fulfil. A further difficulty as regards the adoption of electric 
glass furnaces, is due to the fact that the gases liberated 
and enclosed in the glass when first melted, take a long time 
to rise to the surface and escape. In most glass-works a 
period of twenty-four hours is required for this ‘‘ clearing ”’ of 
the glass, and during the whole of this time the glass mv=* 
be kept in the molten condition. It is certainly yet too early 
to say that these difficulties have been surmounted, and chat 
this new application of electric power has proved a financial 
and practical success. However, two experimental works of 
this kind are in operation, and, the methods and fur- 
naces having thus arrived at the industrial stage of their 
development, a detailed account of the new procedure 
will, no doubt, prove of interest to our readers. As no 
very reliable information can be obtained from those en- 
gaged in the commercial exploitation of the new processes 
for glass manufacture concerning the exact type of furnace 
now being used for the industrial trials, we can only, for the 
present, describe those furnaces which have actually been 
patented. 

Among the most recent of these are the inventions 
of Messrs. Becker and Voelker, the two German engi- 
neers who have acted as pioneers in this new develop- 
ment. It is probable that all of these have been tried, and 
that the furnaces now being employed at Matrei and Plet- 
tenberg embody the best features of each of these various 
designs. The original furnace used by these two engineers 
in the experimental trials in 1902, absorbed 70 kilowatts. 
It is shown in Figs. 1 and 2, which give a front and back 
view. The internal construction of this furnace, which has 
two melting canals of the step-hearth type, and two pots for 
receiving the molten glass, can be arrived at by a study of 
the following patents. It may, however, be remarked that 














Fig. 2 


the after-heating of the glass in the furnace, shown in Figs. 
1 and 2, was effected by coal; and that the waste gases from 
this portion of the furnace were utilised to heat the anneal- 
ing furnace seen on the right hand of Fig. 2. 

The furnace described in patent No. 6944, of 1898—Becker 
and Schreyer*—is shown in sectional elevation in Fig. 3, while 
Fig. 4 gives details of the series of hearths where the arc- 
heating of the raw material occurs; /; f, f, in Fig. 4, and 
999 in Fig. 3, represent the electrodes between which the 
arcs are formed; c d e in Fig. 3 represents the various 
divisions of the furnace proper, in which the clearing of the 
molten glass occurs. The step-hearth formation of this fur- 





* See also furnace, described in Taz Encinggr, February 14th, 1902, 
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nace appears to be the only feature which has been retained 
in the latest form of electric glass furnace. 

Patent No. 12,672 of 1900—Voelker—relates to a type of 
furnace for glass production in which both arc and resistance 
heating are employed. The latter method of heating is 
possible, since molten glass is a conductor of electricity. 
Fig. 5 is a sectional elevation of the furnace. E E represent 
the arc-electrodes, while ee show the position of the elec- 
trodes, between which resistance heating occurs. After being 
cleared in this way in the basin, the glass flows down into 
the lower working chamber B. In patent No. 23,903 of 1900, 
by the same inventor, the furnace is a modification of that 
just referred to. It is shown in sectional elevation in Fig. 6. 
A number of radial passages, two of which are shown in the 
diagram, C C, convey the raw materials into an equal number 
of inclined tubes, aa, hh, where melting by the arcs occurs. 
Two arcs are formed in each of these tubes, dd and ee being 
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Fig. 3. 


the electrodes; k is the refining basin, and in this the glass 
is cleared by aid of resistance heating, // being the two 
electrodes for this current; p is the working pot into 
which the glass finally passes by the annular ring 1 and 
openings 00. 

A feature of this furnace is that the hot gases produced by 
the melting and reaction of the raw materials are collected 
and conducted by the tubes 7 r to the bottom of the furnace, 
where they are burned with air in the burner S. The heat 
thus produced is employed to heat the working pot p. 

In patent No. 17,656 of 1901, however, which was taken 
out bythe Société d’Industrie Verriére, a radical departure in 
the method of feeding the raw materia!s into the furnace 
from that described in the earlier patents is introduced. 
The raw materials are ground, formed into a paste with 
water or with soluble glass, plaster of Paris, &c., and are 
then passed through a suitable press and delivered into the 
furnace in the form of a continuous ribbon or band. When 
water is used for mixing, the band requires a preliminary 
drying before submitting it to the action of the arc. Fig. 7 
is a diagrammatic section of a furnace being fed with raw 
materials in band form, ee being the electrodes, and d the 
melting hearth. 

In a letter written in January last by Herr T. Bronn, one 
of the directors of the works at Plettenberg, it was stated 
that the operation of the furnaces used at that place had 
been much simplified and improved in the last few months. 
It was his opinion that electric furnaces now be con- 
sidered to have entercd into competition with the usual form 
and type of glass furmace. The quality of the glass produced 
was good, and in the latest design contact with the elec- 
trodes did not occur. This overcomes the difficulty caused 
by disintegration of the carbon of the electrodes, and con- 
tamination of the glass with this impurity. 

As already stated, two works are now in operation where 
glass is being produced by aid of electrically generated heat. 
One of these works is situated in the Tyrol, the other is in 


Westphalia. All the information available relating to these 
works is as follows :— 

The present trials at the electric glass works at Deutsch- 
Matrei in the Tyrol are under the control of the Aktien 
Gesellschaft, f. Elektrokeramic, ari Austrian company, founded 
in 1902, with a capital of 400,000 kr., and head-quarters in 
Brussels. ‘This company was promoted by the Allgem. Carbid- 
u. Acetylen Gesellschaft, of Berlin; by the Akt. Gesell. 
l’Industrie Verriere et ses Derives, of Brussels; and by the 
Akt. Gesell. Carbidwerk Deutsch-Matrie. 

The latter company provided 3000 horse-power, and placed 
its land and buildings at Matrei at the disposal of the new 
company. Manufacturing operations were reported to have 
commenced in the summer of 1902 at this place. The Matrei 
carbide works was one of the large number on the Con- 
tinent of Europe which had to suspend operations owing to 
the fall in carbide prices in 1900-1901, and electric glass 
manufacture has evidently been regarded by its directors as 
affording the means for utilising the electric power and plan‘, 
The cost of the power at the furnaces with the present 


should extend rapidly. 
ad 





generating plant is stated to be about equal to £18 5s. per 
electrical horse-power per year. The new process for glass 
manufacture is therefore not too favourably situated as 
regards cost of electric power. 

At the electric glass works at Plettenberg on the Lenne, in 
Westphalia, the trials of electric furnaces for glass manu- 
facture were commenced in 1902, under an agreement between 
the Brussels company, |’Industrie Verriere et ses Derives, 
which had purchased all the Becker and Voelker patents, and 
the Lenne Elektricitats- u. Industrie Werke. The latter 
company had already developed 2000 horse-power at Pletten- 
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Fig. 5. 

berg—1500 horze-power water and 500 horse-power steam— 
and it was arranged that a portion of this power should be 
devoted to the manufacture of glass by the new method. 
The trials at this place have been carried out with alternating 
current, and various types of electric furnace have been 
used. No details of the cost of power at the Lenne works 
are available, but it is stated that a kilogramme of glass can 
be produced there, with the expenditure of 1} to 14 electrical 
horse-power hours, and that the quality of the glass is 
excellent. 

No details concerning the financial results of the industrial 
trials at either Matrei or at Plettenburg have yet been 
published. Doubtless the inventors and their financial 
supporters convinced themselves by the laboratory trials in 
Cologne, in 1900-1901, that with electric power at a reasonable 
cost, competition with the older process was possible. It is 
difficult to understand, however, why the industrial trials 
have been commenced under such unfavourable conditions as 
regards cost of power, as are those at Matrei; and if a profit can 
be earned at that place, the new process of glass manufacture 
We may, perhaps, quote here witb 

the following details from a recent article by Dr. 
Bermbach* concerning the coal consumption in the older 
types of furnace, and the ‘‘ estimated ’’ consumption by the 
electric method. 
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Fig. 6, 


The regenerative gas furnace is calculated to have a heating 
efficiency of 42 per. cent. as compared with an efficiency of 
only 18 per cent. in the older form of direct-fired furnaces. 
A very large proportion of the heat.is, however, lost b 
radiation in the regenerative gas furnace, and Bermbac 
estimates that this loss amounts to between 60 and 70 per 
cent. of the heat liberated in the furnace. Using these 

res as basis of his calculation, Bermbach has estimated 
that 1-5 kilos. of coal are required to produce 1 kilo. of glass 
in a gas-fired furnace containing pots. With tank furnaces 
gas fired, the fuel consumption may fall as low as 4 kilo. per 
kilo. of glass, while with hand-fired pot furnaces it may rise 
as high as 4 kilos. 


* Blektrochem Zeite, 





September, 1901. 





Bermbach then estimates the yield of electric glass { 
by assuming that the same heating efficiency will be attalnel 
in them as in carbide furnaces, namely, one of 70 to 80 per 
cent. Using the same figure for the heat calories necessar 
to produce 1 kilo. of glass as before—namely, 746—he pe 
culates that 1320 watt-hours will produce this amount of 
glass. If steam engines be employed to generate the clec. 
tricity, using *80 kilo, coal per horse-power hour, the coal 
consumption per kilo. of glass works out to 1°50 kilos, : 

Bermbach admits that the clearing of the glass in the clea 
trically heated furnace will require further heat ; and this js 
undoubtedly the weak feature of all the electric furnace pro- 
cesses for producing glass. To maintain a bath or pot of 
molten glass at a red heat for twenty-four hours by resistance 
heating means a very large expenditure of current; and it 
would seem probable that if electricity wins a permanent 
place in the glass industry it will only be in conjunction 
with gas firing for the clearing or refining operations. 

The figures for coal consumption given above show thit the 
electric furnace methods of glass manufacture cannot com. 
pete at present with the older method of manufacture by 
regenerative gas furnaces constructed on the tank principle 
and their field of usefulness would therefore appear to be 
restricted to the production of the special varieties of glass 
which at present are made in pot furnaces. For these special 
glasses it is probable that the electric furnace method o! pro. 
duction may offer numerous advantages ; and possibly the 
very high range of temperature which can be attained by the 
electrical methods may lead to the discovery and manufacture 
of glasses with new and valuable properties. The recent pro- 
duction of vessels of quartz is an example of this use of the 
electric furnace. 

Except in districts very favourably situated as regards the 
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cost of developing water power, the new methods of glass 
manufacture are therefore likely to be restricted to these 
minor branches of the indust y; and it would appear as 
though the bulk of the world’s glass will still be produced for 
many years to come by the regenerative gas furnace, invented 
nearly half a century ago by Dr. C. W. Siemens. 








SCOTTISH INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 


Tue Institution of Engineers and Shipbuilders in Scotland held 
a conversazione in St. Andrew’s Halls, Glasgow, on the evening of 
Friday, 16th inst., at. which about eight hundred ladies and 
gentlemen attended. In the Berkeiey Hall, adjoining, there was 
an exbibition of models and apparatus connected with engincering 
and shipbuilding. 

Kelvin and James White, Limited, showed a colluction of elec- 
trical measuring and testing instraments, some of which were 
exhibited for the first time, including an instrument set for testing 
rail bonds. The latest form of Lord Kelvin’s ship’s compass, in 
which the compass card is illuminated by electric light from 
below, was also shown, as well as two of Kelvin’s sounding 
machines for merchant vessels and yachts. W.C. Martin and Co. 
illustrated, by model and otherwise, the installation on board ship 
of electric light, fan ventilators, heating by electric radiators, Ac. 

Considerable interest was taken in an example of Nicholson’s 
patent ship’s log, an American invention possessing features of 
novelty in regard to visible records of speed at any moment of 
observation and permanent record of mileage accomplished, and of 
variation of speed during given periods. haffer and Budenberg 
exhibited a large collection of their well-known engine and_ boiler 
accessories and electrical apparatus. Craig atid Donald, of Jobn- 
stone, showed in model form a large ee and notching 
machine. Steam turbines of both the Parsons .and. De Laval type 
were in evidence, one of the latter type of 10 brake horse-power, 
driving a dynamo, being by Greenwood and Batley, of Leeds, and 
shown by their Glasgow agent, Mr. Alexander Craig, of West 
George-street. An exhibit representing the Riekie-McIntosh 
valve gear which is now being fitted to Caledonian engines 
attracted interested attention, as did various models of super- 
heaters and steam traps shown by the Central Marine Engine 
Works, West Hartlepool. 

A number of models of important modern ships were shown by 
various firms, and a specially interesting item in this line was the 
model of a boat made by the late Professor MacQuorn Rankine 
when he was a boy. elso and Co., the well-known Glasgow 
model-makers, had on view a section of a modern battleship used 
for instruction purposes on board H.M.S. Britannia ; also various 
models of Captain Wadsworth’s patented methods of launching 
ships’ boats with celerity and safety, as well as of housing lifeboats 
in small compass on board ship. A model of Strathearn’s weldless 
chainmaking machine, and samples of the chains manufactured by 
its means, were other items examined with interest. 











Tak Rarway Crus.—A very interesting lecture was delivered 
by the Rev. W. J. Scott, President of the Railway Club, at the 
monthly meeting of the society held on Octoter 15th, at the 
Memorial Hall, Farringdon-street. Mr. B. J. Vinter occupied the 
chair. The subject was ‘‘Competition between the Great Western 
and South- Western Railways to Exeter and Plymouth.” Mr. Scott 
sketched the history of the two companies so far as their services to 
the W.S.W. of England were concerned, and detailed the successive 
accelerations of the expresses of the rival routes. Allusion was also 
made to the fast timed trains now running between Paddington 
and Bristol vid Badminton at an average speed of over fifty-nine 
miles per hour, and also the record run made on July 14th last 
with the Prince of Wales’ special. Mr. Scott’s log of this remark- 
able performance was exhibited. The lecture was followed by an 
interesting discussion 
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“Tens Exorscmar” 


SEWAGE DISPOSAL AT HEBDEN BRIDGE. 


In these days, when so much attention is being given to the 
purely bacterial treatment of sewage, it is quite the exception 
to hear of a new installation in which chemical precipitation 
forms the principal feature. Such an installation has, how- 
ever, just been completed and put to work in the Yorkshire 
town of Hebden Bridge. This town, which has a population 





‘of 10,000, is built upon the steep slopes forming the sides of 


three valleys at the confluence of two moorland streams, 
namely, the Hebden Water and the Calder Water, which at 
their confluence are almost opposed to each other in direction, 
while their united flow is almost at right angles to their 
respective original courses. The populated area comprised 
within the boundaries of the Hebden Bridge Urban District 
Council may rougbly be described as conforming to the shape 
ofa letter T. The valleys are narrow, and the hill sides so 
steep that no suitable site for disposal works is to be found 
within the Council area. Fig. 1 above conveys an idea of the 
restricted space afforded in the valley, and alsoofthe numerous 
lines of communication which here are drawn together almost 
within touch of each other ; roads, railway, river, canal, main 
sewer, and electric tramways all in a space of 170 yards. 
The general scheme of intercepting sewers is shown in Fig. 2, 
as also the disposition of the streets and houses about the 
Junction of the waters, 

The main drainage work included in the scheme embraces 
practically the whole of the populated portion of the two valleys 
A Hebden Water and the Calder Water within the Urban 

istrict boundary. 

_Inalla length of 4:16 miles of sewers have been laid, these 
varying in size from culverts 3ft. Gin. in diameter down to 
pipes 6in. in diameter. Of the total length of sewers, 1557 | 
‘ineal yards consist of iron pipes of various sizes. The | 
number of manholes and lampholes for ventilation and | 
me, aon purposes is 94. The main outfall sewer down the | 
valley of the Calder to Mytholmroyd is 18in. in diameter, 


‘and has a gradient of 1 in 580, which is uniform throughout 


ae total length of 2000 yards. The lower portion is laid in | 
ton pipes. Owing to the physical conditions, and the | 


lay considerable lengths of the town intercepting sewer in the | retain the sewage in contact with the bed as long asis wished, | 
| and to discharge the effluent at will on to the land. The , Cornish type, 


actual bed of the rivers Hebden and Calder. 





As the works go up the valleys the new main sewers are, of 
course, reduced gradually in size—24in., 2lin., 18in., 15in., 
12in., 9in., and 6in. pipes, all with cement joints, being used. 

The engineers, Messrs. John Newton, Son and Bayley, of 
Manchester, who have had charge of the designing of 
these sewage disposal works, have always felt that the highly 
theoretical aspect of bacterial treatment of sewage and 
manufacturers’ waste waters was in danger of being pushed to 
extreme limits, and are averse to the adoption of any scheme 
of disposal which depends for itsefficiency upon the working of 
concentrated contact beds and biological nurseries. We, 
therefore, find chemical precipitation employed in this 
instance, as already explained. The main outfall sewer from 
the town, when it arrives near the disposal works, is carried 
under the Rochdale Canal, at a depth of 13ft. below water 
level, in 18in. iron pipes, and the sewage enters a large tank 
of 75,000 gallons capacity—see Figs. 3 and 4. Thischamber 
is constructed with concrete walls and bottom, faced in 
cement, and is designed to fulfil a two-fold duty. In the first 
place it acts as a storage tank for the reception of night flow 
and Sunday sewage, thus avoiding the expense and incon- 
venience of pumping and treating the sewage continuously 
day and night, week in, week out; and, secondly, it is 
intended to provide a more constant head, or load, on the | 
pumps themselves. 

Passing through a screen fitted with a revolving rake, to the | 
pump well, the sewage is lifted through a total height of 36ft. 
in a cast iron rising main, 15in. in diameter, and is delivered 
into one or other of a series of five settling tanks, each 
30ft. 9in. square and 8ft. in average depth—Fig. 5, page 398. 


| The total tank space thus provided is 240,000 gallons, which is | 


practically equal to the estimated: average daily flow. In 
these tanks the processes of sedimentation and liquefaction 
take place, and the top water is decanted by means of float- 
ing outlet valves into one of the corresponding five filter beds | 
below. These beds are composed of concrete walls and | 
bottom, each 81ft. by 30ft., and 4ft. in average depth, and 
are filled with graduated layers of gravel and sand, | 
overlaid with coke and coal slack, for the filtration of the | 


flow, therefore, is downwards from the tanks into and 
through the filtering material, and thence directly on to the 
land below, which is laid out in practically level irrigation 
plots. These plots are all carefully underdrained 4ft. deep, 
and comprise an area of about five acres, onto which the 
clarified sewage is led by means of half round pipes and earth 
carriers. The total fall from the top water level of the 
tanks to the invert of the main effluent drain is 35ft., and the 
effluent from the farm passes out to the river Calder immedi 

ately under the main sewer, bringing the crude sewage from 
the town. In this way one crossing of the Rochdale Canal 
was made to serve a double purpose. 

The sludge deposited in the tanks is drawn off into a 15in. 
pipe underground, and gravitates into a circular concrete 
well 16ft, 6in. in diameter and 6ft. deep. Here it accumulates 
until it is drawn down to the sludge rams and pressed im the 
engine-house abutting on the canal. i 

Turning now to the engine-house, we may state that the 
strainer or screen, through which all sewage passes on its way 


| to the pump well, is 10ft. high and 5ft. wide, and is designed 


with }in. spaces between the bars. The endless band of rakes 
delivers the refuse on to a tray, and is itself cleaned auto- 
matically. After passing through this screen the crude sewage 
is lifted into the tank by two centrifugal pumps, having Tin. 
suction and delivery pipes, anda ged to work either singly 
or in combination. Each: ,pump is capable of lifting 600 
gallons per minute through a #étal rise of 35ft. A mechanical 
mixer of 100 gallons capacity isprovided with a bucket elevator 
from the chemical store, and gear for regulating the rate-of 
feed of both chemicals and:water into the screen well. The 
chemicals thus added to théggrude sewage are intimately 
mixed together by the pumpimg- operations before reaching 
the liquefaction tanks. Ali the pumps, screep;\and mixer 
are driven bya horizontal steam engine. In thesame® = 
room is erected a second engine of the horizontal type ft 

driving the air compressor in connection with the: shadge 
pressing plant. The steam cylinder, Sin. in diamzter, and 
having a 16in. stroke, is arranged tandem-wise w.th the air 
cylinder, Tin. in diameter and16in.stroke. The two cylinders 


1 tank effluent. Hand disc valves placed on the outlet pipes | are both bedded upon the one frame, and the engine is,pro- 
natural configuration of the valley, it has been necessary to | from each of the filters enable the manager of the “aine to | vided with two heavy fly-wheels. P 


Steam for the engines is generated in a boiler of - the 
18ft. long and 5ft. in diameter, working at 80 1b, 
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pressure, and fitted with Meldrum’s forced draught apparatus, | 
the object of this application being to facilitate the burning | 
of solid refuse extracted by the screen, and possibly some of | 
the resultant sludge, after being pressed and partially dried. 
The air compressor is in direct communication with the steel 
air receiver, 3ft. in diameter and 10ft. 6in. high, in which is | 
stored the compressed air required for forcing the sewage | 
sludge through the rams to the presses. The two cast iron | 
rams are each 3ft. 6iu. in diameter and 7ft. long, and are | 
arranged with alternating pipes so that either ram can deliver | 
sludge into either press. The sludge presses are also in 
duplicate, each press being designed to turn out twenty cakes | 
of dried sludge, 1fin. thick and 27in. square, at one operation. | 
In this way more than 50 per cent. of the moisture is expelled, | 
and the semi-dried cake is deposited into tip wagons for | 
removal from the building. 
The contractors for these works were Mr. B, Lumb, of Tod- | 


and Albemarle, 1900, 334in., 54gin., 63in., and 63in. by 


48in., with 3001b. steam. They are of 18,000 horse-power. 
Near the entrance, on the right, is a section devoted to 
lifeboats, amongst which is the ‘‘ hydraulic steam vessel ’’ 
Duke of Northumberland, built for the Royal National Life- 
boat Institution. She has neither screw uor paddles, water being 
forced out of a hole on each counter for going ahead, a similar 
arrangement forward permitting the craft to goastern. She was 
built in 1896 by Messrs. R. and H. Green, of Blackwall. A 
midship section of the Rodney, 92, built in 1833, and present 
in the Black Sea during the Crimean War, shows the mode of 
stowing the water-tanks very instructively. The tanks are 


| rectangular iron vessels of from 400 to 600 gallons capacity, 


placed touching each other in the bottom ofthe ship. Appar- 
ently the contents were pumped out through manholes in the 
top. A number of casks marked B and P, possibly meaning 
beer ard porter, are on the top of these, at one side. 
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ARRANGEMENT OF TANKS AND FILTERS FOR HEBDEN BRIDGE SEWAGE 


morden ; the machinery being supplied by Messrs. Goddard, 
Massey and Warner, of Nottingham ; while the contract for 
main drainage works was entrusted to Mr. G. Riley. 








THE SHIPPING EXHIBITION. 


AN interesting collection of objects of all kinds connected 
with shipping avas opened on the 6th inst. at the Whitechapel 
Art Gallery, 81 and 82, Whitechapel High-street. It has 
been got up by the Trustees of the Gallery, to bring the 
different aspects of soimportant a subject before the people in an 
attractive and instructive manner. The localityis well suited 
to the purpose, and that the show is appreciated by those 
for whom it is especially intended any visitor can see ata 
glance. 

Whilst the number of objects on view is large and their 
character very miscellaneous, perhaps the best are the ship 
models in large glass cases. The first of these contains a 
model of Harfield’s compensating steering gear, the rudder 
being balanced by a large projecting weight on the top. The 
system, however, is well known, being largely adopted in the | 
Royal Navy. A model of the Cape steamer Norman, 7400 tons, 
lent by Donald Currie and Co., is in the next case, with models 
of sterns and ram beaks for warships close by. An extremely 
handsome m7del is that of the Discovery exploration ship, 
lent by the Royal Geographical Society. It is on a scale 
of fin. to the foot, and was made by the Sunderland Model- 
making Company. The Dunottar Castle, Cape mail steamer, 
is reperientsl, and it is curious to notice that such splendid 
craft are already being superseded by others larger still. A 
beautiful model of a 64-gun ship, made in 1750 by Perry and 
Co., on a scale of hin. to the foot, occupies case V. It repre- 
sents a third-rate, of 1380 tons, 1303ft. long on the keel, 444ft. 
beam, by 183ft. depth.” A French man-cf-war of about the 
same date is close by, and affords an interesting comparison, 
Le Sceptre carrying 74 guns, being of 1832 tons, 173° 6ft. long, 
49°6ft. beam, and 21°6ft. depth. Her complement was 690 
men, against 500; the lower deck guns were 36-pounders 
against 24’s, so that she was the more powerful vessel of the 
two: The decks have much less spring in them, and the 
waist forms a sort of well, whilst the forecastle ends squarely 
at the bow with two port-holes. Both models are lent by the 
South Kensington authorities. A number of curious wooden 
boats from various Eastern countries are represented in 
miniature. 

Ships’ engines are represented in case X. by those of the 
majl steamer Dee, 1827, on the side lever principle, the cylin- 
ders being 54in. by 60in., with 81b. steam ; and of the ironclad 
Valiant, built by Maudslay’s, at Millwall, about 1862. In 
the same case is a section of a turret-deck vessel on Doxford’s 
system, the chief feature of which is the Bell-Rockclifie | 
system of joggle-plating. It has plate flanges instead of 
rolled sections for stiffening the bulkheads, and for connect- 
ing the bottom frames. The trunk engines of the Minotaur | 
and Northumberland, warships of 1866, are shown, with 
cylinders having an effective diameter of 104in. by 48in. stroke; 
pressure 25lb. These lead up to a splendid model of the 
triple-expansion four-crank engines of the Duncan, Cornwallis, 


Not many vessels of the 120-gun class were built, but one of 
these, the Prince Regent, launched at Chatham in 1823, is 
shown as a well-executed model. A beautiful silver model of 
the training ship Worcester is lent by the. King, who, with 
the Prince of Wales, has contributed a considerable number 
of objects. A model of the Turbinia brings the collection quite 
up to date. 

A great number of pictures and drawings of ships of all 
ages, sizes, and countries may be found, some engaged in the 
most deadly combat, othersin various situations, from building 
and launching to destruction by fire or on the rocks of a lee 
shore. Amongst several portraits two by Sir William Beechey 
are very fine, of Earl St. Vincent and of Nelson respectively. 
They are lent by the Fishmongers’ Company and by the City 
Corporation. A couple of huge wooden figureheads add a 
certain quaintness to the Exhibition. No charge is made for 
admission, and the show will remain open till November 17th. 
Lectures are to be given several evenings each week on subjects 
connected with shipping. 








NEW SOUTH WALES RAILWAYS AND 
TRAMWAYS. 


In the report of the working of the New South Wales railways 
for the past year, the effect of the late drought is clearly 
shown. The failure of the grain crop may be illustrated 
from the fact that for the year ended June, 1901, 504,880 
tons of grain and flour were carried on the “ up’’ journey, 
while for the year ended June last this traffic was reduced to 
83,105 tons. 

While the Federal and State parliaments spent much time 
in discussing howto relieve those people who were particularly 
affected by the drought—and effected nothing—the Railway 
Commissioners stepped into the breach by offering to carry 
live stock from places where no feed was available to centres 
where grass could be obtained, at specially low rates, giving 
rebates to as much as 75 per cent. on the normal rates ; also, 
another great boon to the people was in carrying fodder at a 
uniform rate‘of 10s. per truck load of 6 tons for any distance, 
for the purpose of keeping starving stock alive. The extent 
to which advantage was taken of this cheap rate may be seen 
from the fact that this traffic increased from 30,518,521 ton- 
miles in 1901 to 70,986,538 ton-miles in 1908, and as the 
average distance the fodder was carried was over 275 miles 
per ton, the haulage rate is brought down to 7,th of a penny 
per ton per mile. 

That these low rates meant carrying the traffic at a loss 
was obvious, and while doing incalculable benefit to the 
country, which might very properly be considered a national 
undertaking—the Railway Commissioners bear all the loss. 
In addition to the largely increased traffic at the low rates, 


| the revenue has suffered by reason of the better paying class 
| of goods, such as wool, having greatly diminished. 


These 
circumstances have led to the results of working for the year 
being £425,879 short of meeting interest. 

The practice in some of the other States has been, that 
where the Government wish to offer special concessions in 


railway rates for the benefit of any particular class, the! 





Government credits the railway departme..t by the amount 
such concession has reduced the railway revenue. For the 
year under review 1,498,924 more passengers were cartied, 
and goods and live stock increased by 128,689 tons, while the 
revenue shows an unprecedented decrease of £353,793, owin 

to% the causes previously stated. 8 

‘While the revenue has shown such a heavy fall, it should be 
noticed that the upkeep of the lines has not been reduced for 
the purpose of keeping down expenditure, as is often done 
In the permanent way 240 miles of line have been completely 
renewed, and in the locomotive department 65 engines have 
been rebuilt and fitted with new boilers, and 27 new vehicles 
have been built as replacements, all the above being charged 
to working expenses. , 

New railway lines are built on the authority of Parliament 
after being approved by a board of members of Parliameyt, 
and are often authorised independent to the Railway Com. 
missioners’ adverse opinion. On this point the Commissionérs 
sum up in their report :—‘‘A return is submitted which 
shows that the loss on unprofitable lines during the year wag 
£373,050, as compared with £327,371 in 1901, or an incredse 
of £45,679. Most of these lines have been in existence for 
many years, and their failure to pay working expenses ahd 
interest on cost is a serious handicap on the remainder ‘of 
the system, whilst every addition to the list must necessarily 
place the management at a great disadvantage, and depreciate 
the commercial value of the railways as a whole.’’ > 

Of the 31384 miles of line open, 18014 miles are represented 
as unprofitable lines, absorbing £16,876,493 of capital, which 
have been sanctioned by Parliament for the purpose of 
developing the country, and must be an incubus on the 
profitable working of the railways for a long time. i 

As an instance of what the state of the country has been ip, 
out of 1,409,850 bags of wheat carried on the railways during 
the past year 1,089,427, or 77°27 per cent., was carried from 
the seaboard to the country, while only 50,892 bags, or 1:88 
per cent. of the total, was so carried in 1902. 

Since the advent of the 1d. fare sections and the electric 
conversion the Sydney tramway traffic has developed in an 
astonishing degree, and, although handicapped by the addi. 
tion of the original capital which operated under stedm 
traction, the returns would show excellent results were it not 
for the continual additions of unprofitable lines, over which 
the Commissioners have no control in their construction, 

Extensive additions to the power plant have been made 
during the year, the output having been increased to 
2,826,126 B.T.U. Five sub-stations have been installed in 
various parts of the suburbs, fitted up with the usual trans- 
formers and rotary converters. 

Since the conversion £82,677 has been spent out of working 
expenses in the replacement of 111 cars and twenty-six 
motors from the old steam stock. 








CoMBINATION IN THE TUBE TRADE.— We understand that Messrs, 
Stewarts and Lloyds, Limited, of Nile-street, Birmingham, and of 
Oswald-street, Glasgow, who are among the largest makers of 
tubes in the kingdom, have come to a provisional arrangement with 
Wilsons and Union, of Glasgow, under which they guarantee the 
dividend of 5 per cent. on the £100,000 preference stock of Wilsons, 
which has been passed for the last two years. They also take an 
interest in the ordinary capital, £70,000 of which has been issued 
and £10,000 of which is ia hand. Wilsons will, however, be con- 
tinued nominally as an independent business. Should this 
errangement be finally confirmed, it will, it is anticipated, assist 
the British tube trade to meet German, French, and American 
competition. A difficulty hitherto in securing concerted action 
among members of the British Tube Trade Association has been 
the varying experiences of those firms who depend chiefly on the 
home demand, and those who depend upon the foreign and 
colonial demand. In the latter case outside competition is often 
so keen that members have applied to the Association for a bonus 
or equivalent to make up the losses which adherence to the official 
quotations have entailed. The rest of the Association have some- 
times not seen their way to grant such compensation. The new 
combination will, it is anticipated, lessen this aw by intro- 
ducing into the working of the Association more fully than at 
present the principle of identity of interests. 


THe YORKSHIRE COLLEGE ENGINEERING Society, LeEDs,—At 
the opening meeting of this society, on Monday, October 12th, 
Mr. E. J. Sileock, M. Inst. C.E., delivered the presidential address, 
taking for his subject ‘‘ The Duties of a Municipal « eeoeel He 
alluded to the fact that he was the first Yorkshire College student, 
and the first civilengineer, to occupy the president’s chair. He 
had been present at the first meeting of the society in 1886, and 
took a keen interest in its work and welfare. Mr. k divided 
the duties of a municipal engineer into six heads—engineering, 
architecture, law, miscellaneous, surveying, and’ administration— 
and sub-divided these into various branches. He showed 
the vast amount of varied knowledge which it was necessary for a 
municipal engineer to possess in order to deal with such important 
matters as the provision of adequate water supply, sewerage, and 
purification systems, road and bridge making, street improvements, 
with a view to fature requirements, tramways, electric lighting, 
and gasworks, designing and supervision of buildings, heating, and 
ventilation. He also stated that a working knowledge of all Acts 
of Parliament relatirg to municipal and sanitary laws is an essen- 
tial part of the munictpal engineer's training. The lecturer con- 
sidered that municipal engineering offers a fair field to students, 
and emphasised the necessity of a sound technical training as an 
qonbattal to ultimate success, A vote of thanks was accorded to 
Mr. Silcock amidst hearty applause. 


THE JUNIOR INSTITUTION OF ENGINEERS.—There was a large 
attendance of the members on October 17th, when the Vauxhall 
New Bridge works were opened to the visit of this Institution. 
Mr. W. C. Copperthwaite, M. Inst. C.E., Bridges Engineer, London 
County Council, who showed the party over, first went through 
the drawings, explaining all the important features of d and 
the methods adopted in executing the work, so far as it had 
pri . The running of the cableway erected for removing 
the old bridge and for building operations on the new was demon- 
strated, an excellent bird’s-eye view of the works being obtained 
from the suspended cage in which the visitors were conveyed 
across the river. The new bridge will replace the old bridge 
opened in the year 1816, The new structure, when finished, will 
have five steel arches, built upon granite masonry piers and abut- 
ments, The centre span will be 149ft. wide in the clear ; the two 
intermediate spans, 140ft. 4in.; and the shore spans, is0ft. 6in. 
respectively. The work at present oxecuted consists of the 
mason | the piers and abutments of the new bridge built to a 
level of 9-75ft. above Ordnance Datum. The foundations are of 
concrete, carried down, in the case of the abutments, to about 18ft. 
below Ordnance Datum, and the piers about 30ft. The masonry 
is of white Cornish granite, laid in courses of 2ft. thick, and 
backed by 6 tol concrete. At the conclusion of the visit, on the 
proposal of Mr. A. F. M. Gatrill, member of Council, a vote of 
thanks was by acclamation to Mr. Fitzmaurice, Chief 
Engineer, London County Council, and Mr. Co) waite for all 
the arrangements which had been made for the, reception of the 
members, 
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POWER STATION OF THE URBAN ELECTRIC SUPPLY COMPANY, LIMITED, DARTMOUTH 
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THE SWITCHBOARD TEMPORARY SWITCHBOARD 


DARTMOUTH ELECTRICITY WORKS. | rough covering with tarpaulins for the part of the engine-room | yet erected, making it necessary to run the plant throughout 
en where one of the generating sets and balancer sets wereerected, | the nights, but before November a continuous supply was 

THE power station of the Urban Electric Supply Company, | andalsoatemporary switchboard it was possible to give a supply | available, and a large number of consumers was connected up 
Limited, Dartmouth, has now been supplying curreni for twelve | temporarily by the guaranteed date. Meanwhilethe cables were | to the main. The plant consists of two Babcock and Wilecx 
months, but it will not be without interest to give a few notes | being laid throughout the town as fast as possible, as the | boilers, having a heating surface 2436 square feet, fitted with 
about its construction and working. The engineer, Mr. G. E..| public lighting contract was also nearly run out, but through | superheaters of 280 square feet, two Hall’s compound pumps, 
Smith, has had, as is often the case, a great number of | the inclement weather progress was very much impeded, | and one Chevalet-Boby heater detartariser, two Belliss and 
difficulties to overcome. In the first place the new naval | and a good number of the lamps were a month late in getting | Morcom compound enginescoupled direct to Parkers’ dynamo, 
hospital had a guarantee date for the supply of electricity | current. having a capacity of 95 kilowatts at 530 volts; the balancers 
from the station, viz., September 17th, 1902, and as the date The works and buildings were by this time assuming a | and boosters are also of Messrs. Parkers’ make, and are 
drew near the foundations were only just in; luckily, how- | more finished appearance, and a change over to the permanent | coupled to a common shaft ; the switchboard and battery 
ever, the stack was’ near completion, so that by making a! switchboard was made ; the accumulators, however, werenot | panels were supplied by Messrs. Charrington, and the 
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accumulators by the D.P. Battery Company, Limited. 
Since starting the boilers have been fitted with Meldrum’s 
mechanical stokers, the Koker type being used. 

The south end of the building is mainly constructed of 
corrugated iron, to allow for extensions, all the northern side 
being taken up by the necessary offices, test room, stores, 
workshops, and provision has also been e for an 
economiser, but that has not yet been fitted. - 

There are now 159 consumers, taking current equalling 
4824 8 candle-power lamps, whilst another 60 consumers’ 
equalling 1500 8 candle-power lamps, are to be connected to 
the mains shortly. 

The town is lighted by ten Johnson and Phillips 1000 candle- 
power arc lamps, and 150 incandescents of 25 candle-power 
and 50 candle-power, and one 1-ampére Nernst lamp. The 
Guildhall and other public buildings are also lighted. The 
first extension is now in hand; it is for Kingswear, which lies 
on'the other side of the river Dart, the cables for which have 
been taken across the river; at Kingswear the public 
ilghting is also to be undertaken. Before the winter 
of 1904 it is expected that the new naval college now in course 
of construction at Dartmouth will be ready fora supply. The 
company, we are informed, wires its consumers’ premises 
free of all initial expense, charging a small rental per quarter, 
and in the smaller houses the company wires free of all cost 
and supplies current through prepayment meters, this system 
giving even the poorer classes the opportunity of enjoying the 
numerous advantages of the electric light. 

On page 402 and above we give a number of interesting 
engravings from photographs taken during the construction 
of the station and some subsequently. Attention may be 
particularly directed to those which show the makeshift 
arrangement for supplying current for the new naval hospital. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
: correspondents.) 


SCREW PROPELLERS. 


Srr,—In your able article on screw propellers it is stated that 
‘almost everything that has been said by Mr. Quick and 
‘ W. J. H.’ has already been said by someone else.” Permit me 
to say that, when I wrote my letters which you published in THE 
ENGINEER, it was not my intention to describe any theory of 
screw propeller action or of my own designs for propellers, but to 
call attention to some erroneous notions which have been generally 
accepted all over the world, and especially to the ‘‘ fixed idea” of 
the enormous growth of “‘wave-making resistances” of ships 
when steaming above the limiting speed of ,/L. This theory was 
strongly supported: by Mr. James Hamilton, member of the 
Council of the Institution of Naval Architects, in his paper ‘‘ On 
Horse-power Absorbed by Skin Friction and Wave-making, &c.,” 
read at the Institution in 1898, and by Mr. Tennyson d’Eyncourt 
in his paper ‘On the Limit of Economical Spied of Ships,” 
at the meeting of the Institution, June 25th, 1901. I asserted :— 

(1) That the indicated horse-power required to drive larg 
ships of good form in deep water at speeds between ./L and 
Vu + 0-12 > a sa ar mag a the fourth a oe ane y 

ower of the s, » provi propeller is properly designed to 
vit the engines onl the ship, and that this fact was proved by the 
results of the trials of H.M.S. Drake. I may add that I had 
several years before ascertained the same truth from the analysis 
of the results of trials of some other high-speed ships built and 
engined abroad. It is also proved by the results of the trials of 
a" Hyacinth—see Admiral May’s report, dated April 21st, 
1903. : 





(2) That the screw propeller originally designed for the Drake 
from the results of experimental tank trials had sufficient area to 
utilise the maximum power of the engines. 

(3) That the failure of our ships to obtain the speed for which 
~~ were designed was not due to the excessive resistance of their 
hulls, but to the defective design of their propellers. 

(4) That I had reason to believe that the speed of the Drake can 
ba raised to over 25 knots, and that at least another knot can be 
added to all our great mercantile liners without any material 
increase of their indicated horse-power. To this I may add that 
my investigations of the results of the Kaiser Wilhelm II. confirm 
my opinion that it is quite possible to increase the speed of that 
vessel by at least one knot without increasing the number of 
revolutions. 

If my views were not at variance with those held by the persons 
who have designed apap for warships and great mercantile 
liners, there would be no reason for me to write on the subject of 
screw propulsion. But my sea experience and my investigations, 
which have extended over a long period, have convinced me that 
existing designs, both at home and abroad, fail to utilise a very 
large amount of power, and my experiments lead me to believe 
that the special forms of blade I have worked out from the results 
of those experiments for various types of ships will give-much 
—_ results at the highest engine power than any other forms of 

lades, ; 

Naturally enough, those persons who have been designi ro- 
pellers for high-powered ships consider that I am iuhally tone, 
and that they themselves design such perfect propellers that no 
further improvement can be made. Of course, doctors differ, and 
two of a trade do not agree, and your article plainly shows that 
on no engineering question has there been greater diversity of 
views than on screw propulsion. I do not approve of rule-of-thumb 
methods when they can be avoided, but in this matter we must 
rely largely on clear judgment based on intelligent observation of 
widely-varied experiments, and untrammelled by fixed ideas, 
generated by ancient traditions, rather than on pure mathematics, 

The attainment of a knot more speed for our modern battleships, 
cruisers, and ocean liners, with the same engines and boilers, is of 
such very great importance that I consider that a committee 
should be appointed to examine all designs for screw propellers, 
with power to recommend those for trial which shall appear to 
them to promise to give the best results at full power.’ This 
course is the only one, in my opinion, which is likely to lead’ to 
any considerable improvement in propellers for the Royal Navy 
and the mercantile marine, GEORGE QUICK, 

Fleet Engineer (Retired), 

20, Alleyn Park, S.E., October 17th. 


SMALL CRUISERS. 


Sir,—Permit me to coi tulate you on your excellent article 
in THE ENGINEER of the 16th inst. on small cruisers, I gained 
my knowledge of the relative sea-going value of small ships and 
large ships by experience of both in distant seas and in all sorts 
of weather several years ago, and the balance of advantage is so 
much greater for the big ships, wherever there is enough water to 
float them, that it is surprising to find any person with sea-going 
knowledge who can advocate the small and so-called ‘‘ handy ship ” 
for war service. You have stated the case for big cruisers so fully 
and clearly that I have only to call attention to one point—and it 
is one I tried to raise many years ago—that is, the great ultimate 
economy of the large ships as regards the personnel. Taking, for 
example, the big ship hawng 800 officers and men all told, and fcur 
small cruisers each having 200 officers and men, we have in the 
case of the big ship to pay, feed, and pension only one captain, 
and one officer as the head of each department, engineer, medical, 





accountant, and marine ; whereas in the case of the four small 
ships we have nearly four times that number of chief officers (heads 
of departments). Or, if we take the total number of officers of all 
ranks, commissioned and warrant officers, in the four small ships, 
we shall find that they greatly exceed the total number of com- 
missioned and warrant officers of all ranks in the big ships. I am 
aware that my views differ from those of a large number of naval 
officers, but they agree also with the views of otker officers of high 
rank, long sea experience, and great professional ability. Some 
say that these small ships are valuable schools for teaching 
seamanship to junior officers, but I do not regard them as giving 
results equal to their cost in pay and pensions. I hold that the 
best training is given in those big ships with which battles will be 
fought for the supremacy of the sea. Our future command of the 
sea will depend upon (1) the weather power of our ships, (2) their 
gun power, (3) their armour protection, (4) their maximum speed, 
(5) their steaming radius. will not burden c. space with m 
ideas of weather power. That expression will be fully understo 
by those who have served in ships with hollow bow lines, ‘‘ which 
make bad weather of it” when only half a gale is blowing ; and 
have served also in other ships with full bow lines which Plough 
steadily on through rough seas and head winds. But I must 
explain that I put steaming radius below maximum speed use 
of the infinitely great value of the extra knot of speed in battle, 
for pursuit, a Be position, ramming, or escape from an over- 
whelbidgty superior force, As — steaming radius, I ey, sam 
its importance, and, therefore, advocate big ships ; but we have 
more coaling stations than any other Power, and we have also 
command of the best naval ‘coal, if we care to exercise it, and so 
greut steaming radius for us is not so important as for other 
nations. % 

In advocating big cruisers as the best commerce protectors, and 
as more economical fighting machines than the s or third-class 
cruiser2, I do not forget the utility of light draught vessels heavily 
armed for river service, and I should like to see a few up-to-date 
vessels for that work built for service in China and elsewhere. 
We want that class as well as ‘‘ destroyers.” 

October 17th. ¥.Y. 


MARINE ENGINE BEARINGS. 


Str,—Having read the article by ‘‘ A Naval Engineer” on page 

370 of last week’s ENGINEER, I no longer wonder that hot bearings 
and breakdowns occur in battleships and cruisers. The Admiralty 
are now starting a new scheme of education. I strongly advise 
that the student should he made to spend at least three months in 
a merchant steamer—a big tramp would be best—learning how 
bearings ought to be treated. Failing the time for this, then the 
student ought to form one of an ordinary shore gang for a — 
of weeks at the least. The story of flogged nuts is deplorable 
reading. 
“ 0 ought always to be set on 61th leads. ‘‘Olive” oil is 
about the worst that can be used in the present day. The price of 
real olive oil would be prohibitive, and so-called olive oil is, in fact, 
colza. It is very good for light bearings, but lacks body, and will 
not answer for heavy bearings. The best crank shaft lubricant is 
castor oil. Some of the lubricating pastes are, however, very good. 
I have found, in my own practice, cylinder oil—mineral—answer 
very well indeed for all the bearings in an engine, and matters are 
much simplified by having only one oil on board. 

** Naval Engineer” has nothing to say about the shape of bear- 
ings, but that is all important. The sides must be quite clear of 
the journal. The proper properties of bearing surface is three- 
fifths of the whole surface. Thus, let a crank pin be 60in. in cir- 
cumference, or 19in. nearly in diameter, then the whole contact 
surface should be 18in. above and 18in. below, or 3ft. in all. The 
sides of the bearings should be cleared away. Some makers, as, 
for instance, Messrs. Humphrys, fit eight small screws in the sides 
of big ends which lay hold ‘of the brasses near their meeting 
oto and keep the brasses from bending in and touching the 
crank pin. 

I have never yet seen a bearing run hot because it was too 
narrow, but I have seen hundreds run hot because they are too 
wide. Railway axle necks carry mere narrow strips of anti-friction 
metal and give no trouble ; care must, of course, be taken that the 
narrow bearing does not undergo deformation, but this is a very 
easy matter. 

I fear that in the Navy they have yet to learn many things 
which are well known and practised with advantage in the 
mercantile marine. “ If I caught a man in the act of setting a 
bearing by flogging up the nuts and then slacking back he would 
have to find his way on shore pretty quickly. 

Liverpool, October 21st. SUPERINTENDENT ENGINEER. 


TUBE IGNITION, 


Sir,—A friend of mine having drawn my attention to your reply 
to ‘A. W. B. Doncaster,” re tube ignition, in your paper of August 
2ist, 1903. You say that it was not used commercially for many 

ears till Crossley Bros. took it up and applied it to all their engines 
in place of flame ignition. ~ I shall be obliged if you will kindly 
insert in your paper the positive fact that the tube ignition was 
used on engines over three years before Crossleys commenced to 
use it, 

I, Samuel Clayton, St. Thomas Works, Bradford, Yorks, was the 
inventor and first user of the tube ignition with success on my 
engines, for over three years, before Crossleys, or any other firm. 
My first tube was a Dublin clay smoking pipe with the head off 
and fixed in the slide lid, the other end was stopped up. I brought 
a Bunsen burner up to the pipe at the requisite distance and made it 
red hot; the experiment turned outa success. This was performed 
nearly a month before the 20th of April, 1881. I entered into an 
agreement with William Watson, of Harrogate, that the invention 
was to be patented in his name. Not till after the expiration of the 
third year of the patent did Crossley begin to use it, after it 
became public property. I am rather surprised some one did 
not notice it, as engines in London were exhibited and worked. I 
think as others have said, it is only fair and just that the public 
should know who first brought the tube ignition into practical use in 
England, and not all the credit go to Crossleys for the improve- 
ments in gas engines. Hoping you will kindly give this your 
attention and space in your paper. SAMUEL CLAYTON. 

Bridlington, October 14th. 


SOUTH AFRICA AS A MARKET, 
Str,—I was in an engineer’s office quite recently, and found he 


was arranging to get some plant of the commonest and most 
ordi type from the agents of a continental firm. As he was 
an ishman, I suggested that he might as well support British 
manufacturers, and he replied’ that he did not know where else 
to eo them. The continental manufacturer had supplied him 
with a neatly got-up calendar, which hangs in front of his desk, 
A couple of days later I was in another engineer’s office and saw 
on his table a useful article bearing the same manufacturer’s 
name. I then went into the office of a bank manager, and found 
the same article had been presented to him by the same firm. 

In conversation with the representative of an English firm that 
makes windmills, I found that he had no knowledge of the exten- 
sive trade in that line that is done here by American manufac- 
turers, Those made by his house were not even on the South 
African market, and the idea that a large business might be 
built up seemed to strike him as something quite nove If 
American windmills are better than those made by his firm, it is 
the fault of the manufacturer, not of the market. 

A friend of mine lately asked an English firm to tender for 
some ironwork, and although the order was worth several 
hundred pounds, it was refused on the ground that it was too 





small to undertake. Some foreign manufacturer will jump at j 
if only for the advertisement. HUDRACLIKos t, 
Capetown, September 30th. , 


THE VALUE OF WHITE PAINTS, 


Srr,—It is as I expected ; ‘‘8.” does not quote one experi 
nor one analysis by any chemist pearing that whitelead wationtans 
oil. I have proved that it does not, and have detailed the tests | 
have carried out.’ No chemist in all the thousands of analyses 
done in the last fifty years has ever reported linoleate or other 
similar salt of lead in whitelead, ‘so ‘‘S.” has made a unique 
discovery if he has found it. Lut he takes care not to say he hag 
found it, ans from his reasoning it must be there, 

Surely he does not wish us to accept seriously his argument that 
because lime can saponify oil in circumstances never occurring in 
paint, therefore there is linoleate, oleate, and stearate of |eq, in 
paint. This is reductio ad absurdum. “8,” asks why whitelead 
is used if it does not saponify the oil? Well, it is used because it 
is a dense white, just as vermilion, ultramarine, or vegetable 
black are used, as good red, blue, and black, and not because 
they saponify oil, for they do not. 

I have proved that oil remains permanently unchanged in contact 
with whitelead, and that no trace of linoleate, oleate, nor stearate 
of lead is’ formed. © Let ‘‘S.” cease assertion and produce an 
analysis showing the presence of these salts in whiteléad in oj 
and he will be writing to some purpose. I most emphatically 
assert that he cannot and will not. ANNaY, 

8, Berners-street, London, W., October 19th. 


HARBOURS IN THE BRITISH ISLEs, 


Srr,—Your correspondent, Mr. Charles Clinton, in Tyg 
ENGINEER of the -16th inst., asks why the “‘ pierre perduc ” ty 
of harbour construction is not more used in: the interests of 
economy in British works. Where materials are plentifuland suit- 
able for such work, the first cost of- such would be cheapest; 
when, however, maintenance is considered, the costlier rectangular 
type is the less expensive. 

The Rennies resolutely defended the type to which Mr. Clinton 
refers, and of which they mostly made use, with such result that 
the United States Commissioners advised its adoption in America, 
paveinanting tee report of the majority of the Royal Com. 
mission on Harbours of Refuge, 1844, in favour of the rectangular 
type. The outcome in the States is in harmony with that at 
home. 

The force of a wave acting upon a sea works in a heavy gale 
where there is a long fetch is strong enough to move masses jn 
these structures of such weight as would seem incredible, and 
hence the life of such ‘‘ pierre perdue” works in exposed situations 
would be a short one if not constantly repaired. 

The evidence that may be obtained in the earlier volumes of the 
minutes of the ‘‘ Proceedings” of the Institution of Civil Engineers 
is clearly against such works except as a foundation. 

ALFRED E. Hursz, 

1, Cobham-terrace, Greenhithe, Assoc. M, Inst. (.B, 

October 19th, 


CHEAP ORDNANCE SURVEY MAPS FOR TEACHING PURPOSEs, 


Srr,—May I, through your columns, call the attention of. your 
readers to an important concession which has recently been made 
to schools by the Board of Agriculture? Most teachers know how 
necessary Ordnance Survey maps are for sound class teaching in 
local geography, but the price has hitherto been prohibitive. In 
response to memorials from various sources, the Board of Agriculture 
has now issued instructions that special editions of the lin. maps 
be supplied to educational authorities at the following prices :— 
200 copies, £1 5s.; 500 copies, £2; 1000 copies, £3 ; copies, 
£12. For larger numbers the estimated price would be £2 per 
1000 copies. e only stipulation made is that on no account are 
the maps to be sold. It is universally agreed that all sound 
geographical teaching must begin in a study of the home region, 
and it is therefore to be hoped that most teachers will avail then. 
selves of the facilities so generously granted, either individually or 
by making application Hy the local education authority, 
Farther information may be obtained through the Geographical 
Association. A. J. HERBERTSON, 

Hon. Secretary, Geographical Association. 

School of Geography, Oxford. 


ENGINE BREAKDOWNS. 


Sir,—As one having had some little experience in engine break- 
downs and repairs even before Mr. Michael Longridge was born, I 
beg your leave to inform him that the crank pin breaking in the 
eye of the crank was by no means a novel or “‘ mysterious ” occur- 
rence, as I have known both crank pins and beam centres snap in 
their eyes. In the last instance in my experience I made exact 
gauges of the eye of the crank, and found the old broken pin did 
not correspond, but was slack at the smaller end, where it broke. 
In short, it was simply a bad fit, and, although it was larger in 
diameter than the neck or journal, I maintain it would still be the 
weakest part when coupled. JOHN SWIFT, 

57, Stanmore-road, Hagbaston, 


October 19 





THE DEVELOPMENT OF THE SOUTH YORKSHIRE COALFIELD.— 
The proposal to develop one of the est and most valuable of 
Yorkshire unwrought coalfields is creating great interest amongst 
capitalists and those interested in mining pursuits. There can be 
no doubt that whenever the coalfield under notice is developed it 
will form, if | hed as one scheme, one of the largest concerns 
in the country. The fact that the same seams are worked at the 
South Kirby colliery, which is within a mile of the newcoalfield, sets 
aside all doubts as to the coal measures existing under the vast 
mineral area of 15,000 ecres. It may not be without interest to state 
that the South Kirby sinkings were the first to break into the virgin 
coalfield. The colliery when started belonged tothe Rosedale and 
Ferryhill Iron er which was compelled to suspend payment in 
January, 1879, with liabilities stated to be £280,000 and assets valued 
at £3: 000, the capital of the company being £600,000, of which the 
sum of £170,000 was paid up. Two 15ft. shafts were sunk, and one of 
these had reached the coal at a depth of 639 yards when the stop- 

‘e took place, and at that time £76,778 had been expended in 
vinkin s and’on the surface and other plant. It is important that 
the public should know that a splendid quality of coal, close upon 
Oft. in thickness, with very little dirt separating the soft and hard 
coal, was met with. In the course of sinkings all the marketable 
seams were met with in great regularity. There was but little 
water to contend with, and the bulk of this was found within 130 
yards of the surface. It only —— about 130 gallons of 
water per minute, and this was pumped by a 14in. cylinder engine. 
The sinking of the shafts occupied three years and seven months. 
It will thus be seen that the promotors of the new coalfield possess 
a rich undevelo mine of wealth, amply proved and marked 
close at hand. It is estimated that the cost of sinking a 20ft. 
shaft to prove the Shafton, Winter Beam, Shaw, Barnsley and 
Haigh Moor coal, would be about £20,000, the time of sinking 
being about one and a-half years. The average cost of producing 
a ton of coal in the Pontefract district on the pit bank is 5s. It is 
pointed out that a great saving in the carriage of coal to the ports 
will be sustained. The railway rate from Pontefract to Goole for 
shipment in owners’ ee is 1s. 4d. per ton, plus one penny per 
ton Ouse Improvement Toll and 14d. for tipping (og Sy in full 
pe i Re may Sade ae ok poe wet te . per a 
plus tipping charges, ample railway facilities, an 
citnahed fn teh ke advantageous position as to the ports, the coal- 
field only awaits the enterprise of. the capitalist to develop one of 
the finest mineral tracts in the country. 
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RAILWAY MATTERS. 


Avrer @ long delay, the construction of the new 
Wilmslow-to-Levenshulme line of railway bas actually been com- 
menced at Wilmslow. 

Ir is stated that Mr. T. J. Allen, the superintendent of 
ths Great Westorn Railway, has decided to retire in December 
next, after 47 years service. 

A contract has bears si 
is ilway com ies for 
Rpoll * ia pit Bi Toulouse, 
Tux Austrian State Railways have contracted for a 
quantity of rails weighing 88 Ib. per pe while the heaviest here- 

tofore used weigh but 72 lb. per yard, 

A ceLeGRAM from Ottawa, dated Sunday last, states 
that the National Trans-Continental Railway Bull was read a 
second time in the Senate by 21 to 14 votes. 


Since the formation of the Orphan Fund by the 
Amalgamated Society of Railway Servants, 1643 families and 4410 
children have received benefit to the extent of £80,857. 


Ir is announced that the London and North-Western 
Railway Company is contemplating the introduction of a new type 
of tender, having steel frames and a water capacity of 3000 


gallons. 

Dvurine the year ended June 30th last 82 kilometres 
of the Buenos Ayres and Pacific Railway and some sidings were 
relaid with heavier rails, and the work is to be continued through- 
out the whole section from Junin to Laboulaye. 


Tue Austrian State Railroads at the end of 1902 
worked 7355 miles of railroad, an increase of 229 miles during the 
year. A large part of this mileage was not the property of the 
State, but worked by it on contract for its owners, 


Ir is rumoured in Sunderland that the Furness Railway 
Company is taking steps to extend its running powers to the North- 
east Coast. The intention, it is stated, is to run through York- 
shire, and reach Sunderland vid Darlington, thus making the Wear- 
side port the outlet. 


Tur North Jacksonville Electric Railway, recently 
placed in operation at Jacksonville, Fla., holds a unique position 
among tramways in the United States. Most of the owners of the 
line are coloured citizens, and the cars are managed by negro 
motormen and conductors, . 


New South Wales Government propose to add 100 
locomotives to the rolling stock of-the Colonial railways, and Sir 
Jobn See, the Prime Minister, is determined that these shall, if at 
all possible, be constructed within the Colony at the rate of twenty 
locomotives per annum, Sir John thinks that a private firm might 
be induced to lay down works with the prospect of an order worth 
£250,000. 


Tur Special Commission of the Paris Metropolitan 
Railway has adopted all the safety measures required by the 
Prefect of Police—stations and staircases lighted on both sides by 
electric lamps supplied by a current distinct from that for haulage ; 
the trains provided witha dry battery, which will maintain the light- 
ing in case of breakdown; and ventilating shafts in the case of 
lines under construction. 


Tue enormous increase of goods traffic on the Bengal 
section of the Bengal-Nagpur Railway during the past twelve 
months, more especially since the opening of the Jherria coalfields 
to the company, has directed the attention of the management to 
the necessity of improving the system of manual signalling in 
the large yards at Kharagpur, Adra, and Santragachi, and, 
according to Jndian Engineering, it has been decided to adopt the 
low-pressure pneumatic system at a cost of £29,250, 


Tue first section of the railway which is destined to 
unite Greece with Western Europe, namely, that from the Pirieus 
to Livadia, through Thebes, together with the branch line from 
Tanagra to Chalkis, in Eubcea, will be opened towards the end of 
the present year. It will then be possible for the English Copaic 
Lake Company to send dowy its produce cheaply and easily from 
Livadia to Athens, and for travellers to reach Chalkis in three 
hours from Athens, instead of having to make the long détour 
— er by sea. The total mileage of this first section is 

j} mues, 


Tue General Purposes Committee of the London 
County Council, at their meeting on Monday, had before them 
three candidates for the position of general manager of the tram- 
ways rendered vacant by the resignation of Mr. Baker. The 
names of the three candidates are Mr. Hamilton, manager of the 
Leeds Corporation Tramways; Mr. Fell, manager of the Sheffield 
Corporation Tramways; and Mr. Nicholson, who is connected with 
the management of a railway in Lancashire. These three names 
will be submitted to the Council at the meeting, which is next 
Tuesday. The position is worth £1500 a year. 


Tae Pittsburg and Charleroi line of the Pittsburg 
Ruilways Company has just been placed in regular operation. It 
it 274 miles long from West Liberty, and extends out in a direct 
line, through Castle Shannon and Finleyville, to Monongahela, 
Charleroi, and other towns along the Monongahela River. Power 
is generated at Rankin, and transmitted at 15,000 volts to sub- 
stations at Riverview, Library, and Charleroi. At these sub- 
stations the voltage is reduced to 550, at which potential it is fed 
to the line. Each sub-station is equipped with a battery and two 
rotary converters, in addition to the step-down transformers, 


AFTER an unsuccessful attempt on the part of the 
London County Council to work their electric tramcars from 
Kennington to Streatham by means of the haulage cable, the 
operation has had to be abandoned, and ngers from the latter 
suburb and Brixton have now to travel as far as Kennington by 
means of the old cable cars and there change into the electric cars 
to complete the journey to town. The supply of cars is by no 
means sufficient, and delays at the changing point are frequent 
and long, With the prospects of bad weather ahead, the lot of the 
tramway users during the coming winter is not pleasant to 
anticipate, 


Tue report of the Railway Commissioners on the 
working of the New South Wales Government railways and tram- 
ways for the year ended June 30th last shows the earnings to 
have been £4,066,927, compared with £4,300,443 for the previous 
year. The expenditure amounted to £2.929,464, against 
£2,809,353, The balance, after paying working expenses for 
1902-1903 is £1,146,463, inst £1,491,090. Owing entirely to 
Successive years of unprecedented drought, which may be said to 
have reached its most acute stage about twelve months ago, the 
year under review has been, financially, the most disastrous in the 
history of the railways of the State. 


AccorpING to the St. Petersburg correspondent of the 
Odessa Novosti, a direct tariff for operation between the most 
important centres in Western Europe and Port Arthur, Vladi- 
vostock, and ports in China and Japan, vi@ the Siberian and 
Chinese Eastern Railways, has been drawn up by the third 
congress of representatives of. international direct passenger com- 
™unication across Siberia. The international train de /uxe, from 
Moscow to Port Arthur, without change along the entire route, 
Will be ready to run y-Ist,-1904;-the- date on-which this tariff 
Will be introduced, It was decided by the congress that round- 
Journey tickets should be issued, the holders of which will have 
the right to travel one way by rail and to return at option by sea, 
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NOTES AND MEMORANDA. 


Ir is reported from Madrid to the Rappel that General 
Ordencz has invented a new cannon, the mort powerful existing, 
that will throw a 5 cwt. shot to a distance of eight miles, and 
pierce an 18in. plate at two-thirds of a mile. 


A FRencu expert automobilist is reported to have dis- 
covered a new fuel for motor cars which is derived from petroleum, 
Its specific gravity is said to be -720, its cost one half that of 
spirit, and the results obtained by it in internal combustion 
engines better than with petrol. 


In a new German method of constructing chimneys 
the inner and outer faces of the wall are made of U-shaped bricks, 
with the prongs of the U turned into the wall, so as to bond with 
the concrete which forms the body of the wall. For circular 
chimneys the bottom of the U is curved approximately to the 
radius of the wall, and one side of the brick is made radial. 


From statistics just published it appears that the 
revenue from the taxation of cycles and other ‘‘ velocipedes ” last 
year amounted to £289,000, the number of cycles being 1,206,742. 
The development of*cycling in France is shown by the increase 
from 329,816 taxed cycles in 1895 to the above figure in 1902. The 
department of the Seine is the largest contributor to the revenue 
with 239,000 cycles. 


Tue list of boiler explosions in the United States last 
month shows a total of seventeen explosions resulting in the death 
of nine —— and the injury of thirty-seven others. Of the nine 
killed, five met death by the explosion of four locomotive boilers 
in which six others were injured. One sawmill boiler, two small 
— two thrashing, one central station, and five isolated 

ilers complete the list. 


An interesting hydraulic power plant has recently been 
started in Southern California by the Edison Electric Company, of 
Los Angeles. The water pressure or head employed is equal to 
1960ft. vertical fall, which is obtained in something over 8000ft. 
length of pipe line. This gives an effective pressure—after making 
allowance for friction loss—of considerably over 1900ft. head, or 
825 1b. per square inch, equal to 55 atmospheres, 


A Frencu shipping company has just received delivery 
from a Copenhagen firm of shipbuilders of a new steamer, which, 
it is stated, is the largest steamer in the French mercantile navy. 
It measures 482ft. in length, its width being 50ft., while the 
capacity of its hold is said to be 12,000 cubic metres, enabling it 
to take on board about 12,000 tons of merchandise. The engines 
of the vessel are of 3000 horse-power, and its speed 14 knots. 


More than 10in. of rain fell in New York in “thirty 
hours on October 8th and 9th. This is said to be the greatest fall 
at that place since the Weather Bureau was established ‘there in 
1867, and has caused great damage to property. The streets 
resembled rivers, and in some parts the water rose waist-deep. 
The train service between New York and Philadelphia was tem- 
porarily suspended ; the Delaware River rose to the highest level 
ever known, and several bridges collapsed. 


Tue accounts of the Public Health Department of the 
Corporation of London for last year show that the total amount 
received was £1,024,105. The expenditure was £854,153, and 
comprised officers’ salaries, £19, ; departmental expenses, 
£4573; retiring allowances, £1791; commission on collection of 
rates, £1706 ; paving and repairing pavements, £37,619; street 
lighting, £23,511-;-gas testing, £990 ; gas a £1432 ; cleaning 
and watering, £59,192; sanitary expenses, £1786. A balance in 
hand to the amount of £169,946 was carried forward to the presen® 
year. 


In France, semi-coking coals, with from 12 to 20 per 
cent. of volatile matter, are chiefly employed for making 
briquettes. Very poor coals produce briquettes, which burn 
slowly and with difficulty, and, in burning, rapidly fall to powder. 
Lignite cannot be satisfactorily used alone. It should be used in 
a mixture of, for example, anthracite with 10 per cent. of lignite 
and 8-5 per cent. of coal tar. Peat is also used with a mixture of 
anthracite and tar. Various substances have been suggested as 
binding agents, but the only practicable material is said to be coal 
tar, ‘‘dry” coal tar being the best form. 


THE output of gold in the State of Western Australia 
in 1902 was 1,871,037 oz. fine, exceeding that for the year 1901— 
the highest previously recorded—by 167,620 oz. fine, an increase of 
9-8 per cent. The total gold output of the State to the end of 
1902 amounts to 8,868,340 oz. fine, valued at £37,670,312, which is 
a remarkable record considering that gold mining only commenced 
in this State in the year 1886; that, so far, practically no rich 
alluvial fields of any extent have been worked. The value of the 
gold mined in 1902 was £7,947,662, and the amount produced per 
man was valued at £388 14s. 


Accorpine to Mr. T. E. Forster, who is a member of 
the Committee appointed by the North of England Mining and 
Mechanical Engineers to investigate mechanical coal-cutting, the 
number of tons got by coal-cutters last year had risen from a 
little over 3,000,000 in 1901 to over 4,162,000 tons in 1902, an 
increase of 36 per cent. in one year. In Yorkshire they got 
1,350,000 tons for 129 machines, in the Midlands 812,000 tons for 
93 machines, in Scotland 756,813 tons for 85 machines, in 
Northumberland 249,291 tons for 23 machines, in Durham 000 
tons for 30 machines. In Forfarshire the product per machine 
amounted to as much as 11,600 tons, 


Tue American output of ‘coal in 1902 reached the 
remarkable figure 268,680,000 tons of the value of £74,628,000. 
According to the United States Geological Survey, the 
output of anthracite coal amounted to 36,865,710 tons, which, as 
compared with the production of 60,242,560 tons in 1901, shows a 
decrease of 23,376,850 tons, or almost 40 per eent. This decrease 
was due to the strike in the anthracite mines from May 10th to 
October 23rd. Had tbe anthracite output been equal to that of 
the previous year, the total output in 1 would have exceeded 
290,000,000 tons. The average value of the whole output of the 
United States was 5s, 94d. per ton at the pit. 


A 200ft. line shaft, 24in. in diameter, can in many 
shops be turned by the hands when not belted up. Such a line 
shaft and its counters can be operated by electric power with about 
1-5 horse-power. In the Buffalo, Rochester, and Pittsburg Rail- 
way shops at Du Bois, Pennsylvania, such a line shaft, driving a 
group of pine ines, cc d in a fifteen minutes’ test a 
maximum of 10-43 horse-power and a minimum of 0-88 horse- 
power, giving an average of 4-6 horse-power, says the American 
Electrician. In this group of machines there were small and large 
ones. The large ones included a heavy wheel press of 50 tons, a 
72in. wheel lathe, an 84in. Niles boring mill, and a 60in. planer 
for cutting cast iron. 


Tue United States Commissioner of Navigation has 
received fromall theshipyardsof thecountry thatare we ps pee forthe 
building of steel vessels returns showing the capital of each firm, 
numberof men employed, and the number and to e of merchant 
ships and Government vessels building on July Ist, 1903. A com- 
parison of these figures with corresponding statistics representing the 
conditions July ‘1st, 1902, shows a very heavy decline in the con- 
straction of merchant ships, which has not been entirely offset by 
the unusually large amount of Government work in hand. The 
total number of steel vessels of all kinds—merchant and war 
vessels—under construction on July lst of the present year was, 
therefore, 135, with a gross tonnage of 589,822 tons, as compared 
with 171 vessels, with a gross tonnage of 617,376 tons, on the 
corresponding date of last year. 








MISCELLANEA. 


An exhibition of motor boats will be held in New 
York next February. 


THERE are now three daily postal services by motor 
—- Corsica, viz., Ajaccio-Sarténs, Ajaccio-Vico, and Bastia- 
ap. 


Tue Negus of Abyssinia has inaugurated a small-arms 
factory, supplied with machines from Liége, at Borumeida, where 
a large cannon foundry is also beiog built. 

Tue substitution of mechanical traction for horse 


haulage on the tramway system of Nancy, chief town of Meurthe- 
et-Moselle, has been officially declared of public utility. 


Cuasses for the technical instruction in gas manufac. 
ture are about to be held at Rutherford College, Newcastle, under 
the guidance of Mr. Herbert Lees, engineer of the Hexham 
gasworks, 


A RECENTLY-FORMED company in Bristol is now’ work- 
ing a system of steam motor wagons for goods transport in the 
streets of 9g city. Twenty cars, each capable of carrying five tcns, 
are at work. 


Tue Corporation of Clitheroe, in Lancashire, have 
decided to apply to the Board of Trade for power to carry cut 
electric lighting works, and Mr. Thomas Barton, M.I.E.E., has 
been deputed to prepare a scheme. 


Tae Highways Committee of the London County 
Council recently invited tenders for a new steel cable 30,000ft. 
long for the Streatham cable tramways. The tenders varied 
between £697 103. and £1093 15s., and the lowest was accepted. 


Hicuty satisfactory results have been obtained in a 
recent trial at the School of Musketry to ascertain the rates of fire 
of the new short magazine Lee-Enfield rifle—charger-loading—as 
compared with those of the present service Lee-Enfield rifle used 
as a single loader. 


A COLLISION occurred on Sunday near Ferrol between 
the British battleships Prince George and Hannibal during 
manceuvres with lights out. The Prince George was damaged 
below the water-line, and had to be run aground at Ferrol, owirg 
to bores docks at that port being too small to accommodate the 
vessel. 


By virtue of a convention made between the President 
of the French Republic and the sovereign of* the Congo 
Free State, telegraphic communication is to be established 
between Brazzaville and Kirchassa. Messages will be charged at 
the rate of 25 c, equal to 24d. per word, with minimum of one franc. 
Press messages being half rates. 


In a few years Ethiopia will be the first country in 
Africa possessing a complete network of telegraph lines. The 
capital has lately been connected with the Ras Makonnen’s seat 
of government, and will, before the end of the present year, be 
connected to Erythrea, bringirg uP the total length of telegraph 
lines in operation to 1700 kiloms. {1056 miles). 


TenDEkS will shortly be invited by the Main Drainage 
Committee of the London County Council for two six-cylinder 
compeund pumping — required at Deptford pumpirg station 
in cofnection with the extension of the main drainage system 
on the south side of the river Thames. The erection of the new 
engine-house and the execation of other incidental work has 
already been commenced. 


At a recent meeting of the Cardiff Health Committee 
a report of the sub-committee appointed to consider the use of 
motor wagons was discussed. It was reported thata motor wagon 
costing £500 would do the work of six horses costing £420, and the 
maintenance charges for the motor would be £10 per week less 
than for the horses. It was decided to purchase two motor 
vehicles as an experiment. 


AN important naval board or committee has just been 
constituted by Mr. Moody, Secretary of the United States Navy. 
According to the Times, its purpose is to consider and report upon 
the subject of engineering instruction as it concarns executive 
officers of the navy, and as made necessary by the amalgamation 
of the line—or executive—branch and the engineering branch 
under the Naval Personnel Act of March 3rd, 1899. 


We learn from an American contemporary that the 
United States Coal and Coke Company, of Gary, W. Va., have 

pleted the building of 1000 coke ovens at the above place, and 
have started work on 1100 more. As soon as these 1100 ovens 
have been finished, work on the building of another 1100 will be 
started, as it is the intention to have a total of 3200 ovens. The 
output is shipped to the Western plants of the United States 
Steel Corporation, of which the United States Coal and Coke 
Company are an identified interest. 


A LARGE artificial cascade has been determined upon 
by the authorities of the Louisiana Purchase Exhibition. ~The 
cascade will be divided into three p< large middle cascade, 
with a smaller one at each side. In all, about 90,000 gallons of 
water per minute will be supplied at a head of 159ft. e water 
will be taken from the grand basin, and will be raised to the top 
of the cascade by pumps. The pumping machinery will consist of 
three 36in. ee turbine centrifugal pumps, each driven by 
a 2000 horse-power alternating-current motor. ‘The total horse- 
power utilised will thus be 6000. 


Tue United States Agent and Consul-General in Egypt 
states in a recent report that iron ore is found in Kordofan, the 
Bahr-el-Ghazal, Darfur, and on the Abyssinian border. In Kor- 
dofan two beds have been discovered, one about sixty miles north- 
east of El Obeid and the other about 60 miles north-west of the 
same place. It is brown hematite, and is found in small fragments 
at a little depth in the sand. It may exist in large quantities, but 
can never be worked commercially, as their is no fuel or material 
for building furnaces, nor could it be transported profitably with- 
outa railway. At present it is only worked in a small way by the 
natives. 

Tue death took place at Rochester, on Tuesday, of 
Engineer Rear-Admiral George Horatio Weeks. He was one of 
the twelve officers who took that rank when it was created some 
months ago, and bis name stood third on the list in point of 
seniority when he retired. He had been forty years in the Royal 
Navy, having joined as assistant engineer in 1863. Engineer Rear- 
Admiral Weeks, says the Times, was the author of the system of 
instruction of second-class stokers in their departmental duties, 
which was inaugurated under his supervision on board the 
Northumberland at Chatham, and afterwards extended to the 
other naval ports. The introduction into the Navy by the 
Admiralty of boy artificers was also due to his initiative. 


Germany has undergone a period of partial conversion 
from agriculture to industry during the last quarter of the nine- 
teenth century. In 1871 Germany was a nation of 39,000,000 
inhabitants, of whom about 60 per cent. were engaged in agri- 
cultural pursuits. In 1900 the population had increased to 
58,000,000 inhabitants, of whom about 35 per cent. derived their 
support from agriculture and 65 per cent. were engaged in some 
form or other of industry and trade. This conversion from 

riculture to trade and industry was mainly noticeable between 
1880 and 1895. During this period the increase of the working 

pulation was 18 per cent., of which agriculture only gained 
-7 per cent., whilst industry gained 29-7 per cent, and commerce 
48+9 per cent, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. 4. Brocknavs, 7, Kumpfyasee, Vienna 1. 
OHINA.—Kaiiy anp Wasu, Lrurrep, Shanghai and Hong Kong. 
(CR.—BoYvgEav AND OCumvitiet, Rue de la Banque, Paris 
GHRMANY.—ASHEB AND Co., 13, Unter den Linden, Berlin. 
F. A. Brockxnaus, Leipsic; A, TWRITMBYEE, Leipsie, 
INDIA.—A. J- ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LOsSCHER AND Qo., 307, Corso, Rome ; Bocca Faunns, Turin. 
JAPAN.—KELLY AND Wash, Limirep, Yokohama. 
z. P. Manuva anv Oo., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RIcKER, 1h, Nevsky Prospect, St. Petersburg. 
g, AFRIOA.—Wa. DAwson & Sons, Liurrep, 7 Sea-st. (Box 489), Capetown. 
Gorpow anp GotoH, Lung-street, Capetown. 
R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 
J. 0. Jura anp Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Btellenbosch, 
Hanpet Hoves, Limirep, Kimberley. 
Apams anp Oo,, Durban and Mariteburg. 
AUSTRALIA.—GoRDon axp Gorou, Melbourne, Sydney, and Brisbane, 
R. A. Taompson AND Co., 180, Pitt-street, Sydney; Melbowrne, 
Adelaide, and Brisbane. 
Turwer AND Hewpmrson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
QANADA.—MonTREAL News Co,, 886 and 888, St. James-street, Montreal. 
Torowto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrgEnationaL News Oo., 88 and 865, 
Duane-street, New York; Susscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kaiy awp Watsn, Liurrep, Singapore. 
CEYLON.—Wiavartwa AnD Oo., Colombo. 
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QLoTH READING Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz ENGINEER Met 4 and post froe. Subscriptions sent 
by Post-office Order must be je payable to Tue Enaivesr, and 
accompanied by letter of advice to the Publisher. 

Tax Parser Coprms. Tick Papgr Coprgs. 


-yearl .. £0188, Od. | Half-yearly .. .. £1 0s. 8d. 
"2 w eo &1 16s, Od.! Yearly .. .. .:- £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
wr The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are one shilling. The line averages seven words, When 
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Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTBRATIONS te standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
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PUBLISHER’S NOTICES. 


*,* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


*,* With this week’s number is issued, as a Supplement, a Two-page 
Engraving of a Tandem Compound Express Locomotive, Russian 
Empire Railways. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 

















*," Ty any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
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REPLIES. 


G. B. (Lincoln’s Inn),—We have published no article on the question you 
mention. 

M. E..C. (Sheffield) —We know of no book dealing with the estimating of 
prime costs of electrical machinery. 

J. F.—The Bower-Barff process of oxidising iron by exposing it to a 
current of superhea’ steam was carried on by Mr. Bower at 
&t. Neots for several years. The process was to a certain extent quite 
successful. We have heard nothing of it for a long time. 

R. P. C.—Your brake invention is more than fifty years old ; models of 
it were exhibited in 1851. The objection is twofold. In the first 
place, shunting is impossible; no device for keeping the brakes off 
could be used without a large increase in the number of shunters. In 
the second place, the action of the brake dies away rapidly in a way 
that you will easily recognise if you will think the matter out. 

Z. (Bothwell).—We are ut a loes to understand your difficulty. Ifa dise 
carried by a vertical shaft freely suspended at the top is caused to 
rotate, it will revolve round its centre of gravity. If the centre 
coincides with the centre of the disc, it will simply spin steadily ; if 
it does not, then the centre point of the disc will revolve in a circle 
round the centre of gravity. The case is identical with that presented 
by the centrifugals used in sugar factories. 








MEETING NEXT WEEK. 


Tag Instirure cr Martine Encingers.—Monday, October 26th, at 
8p.m. Paper, ‘‘ Auxiliary Pumps, and Suggested improv ts,” by 
Mr. 8S. H. Terry. Adjourned discussion. 
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THE PREPARATION OF ESTIMATES. 


TENDERS are presumably based on carefully pre- 
pared estimates. On the amount of the tender, 
other things being equal], depends the placing of the 
order. Therefore the acceptance or rejection of the 
tender depends ultimately on the labour of the 
estimating clerks and the heads of the departments 
who instruct the clerks. There is reason to think 
that these very elementary syllogisms are only too 
often ignored. Not enough importance is attached 
to the process of estimating. There is, indeed, 
only too often manifested a total want of apprecia- 
tion of what sound estimating is. The practice of 
making shots at cost has nothing to recommend it. 
The Egyptian Gazetie of October 5th has a very 
curious story to tell. Tenders were required for 
the extension of the roof of Cairo railway station :— 
“Copies of the specifications and plans were sent 
to thirty-three well-known firms. It may be of 
interest to give their nationalities, i.c., British, 
eight; Belgian, eight; French, six; American, five ; 
Italian, three; German, two. The constructors of 
the roof, Messrs. Daydé Pillé et Cie., of Paris, were 
invited to tender, but sent in no offer. No offer 
came in from America. Only three British firms 
tendered, and of the remaining eleven offers six 
were from Belgium. These offers are very in- 
structive in view of the charge often made against 
the State Railway Administration of giving an unfair 
preference to nou-British firms, though a mixed 
Administration could hardly be expected to get all 
its material from England. Here are the figures, 
which are certainly extraordinary :—Highest British 
offer, ££16,144; lowest British offer, £E12,567 ; 
average British offer, £14,042. Average time 
specified for the work, less the erection, eight 
months. Highest Belgian offer, £E9852; lowest 
Belgian offer, £E7715; average Belgian offer, 
£E8376. Average time specified for the whole 
work, six months.” 

We have here two distinct problems presented 
for solution. In the first place, why has Belgium 
been able to underbid England? In the second, 
why was the highest British offer nearly 30 per 
cent. above the lowest British offer? So far as 
is known the work was quite straightforward, and 
presented no peculiarities of any kind. It was in 
no sense or way a large order ; indeed, the circum- 
stances might have been entirely overlooked were 
it not that they are in a way typical. . It is quite 
clear that there are no two districts in England 
where roofs are made, the conditions prevailing in 
which would suffice to account for a disparity of 
£3500 in a £16,000 contract. Labour could not 
possibly affect price to this extent, nor coal, nor 
steel, nor carriage. We do not suppose that the 
maximum tenderers were greedy of gain and desired 
excessive profits ; or that the lowest tenderers con- 
templated making a present to the Hgyptian 
Government, until the contrary is proved. We have 
before us two tenders prepared in the regular course 
of trade on normal conditions by two responsible 
English firms. In other words, one believed that 





a reasonable profit could not be made unless the 
price was £16,144. The other firm held that a 
profit could be made if the price was £12,567. 
Obviously both cannot be right. The first implies 
that the profit in one case must be excessive; in 
the other alternative the profit would not exist at 
all. If £16,000 is not too much, then £12,500 is 
far too little; if £12,500 is enough, then £16,000 
is far too much. 

Assuming as we have done, then, that each of 
the tenders is a perfectly honest expression of te 
opinion of the firm putting it in, there is no escape 
from the conclusion that either or both firms did 
not really know what the roof would cost. Such 
ignorance can only result in ultimate commercial 
disaster. It arises entirely from neglecting the 
estimating and cost department of the works. We 
know that while most firms can tell what is the cost 
of a finished bridge, roof, or machine, they cannot 
tell the cost of separate parts; and this ignorance 
is due to parsimony or neglect in the estimating 
department of the works. If a record had been kept 
of the cost of details, then, when an estimate had to 
be prepared, this information would have been of 
the utmost value. If the makers cannot tell what 
was the net cost of riveting in one of their contracts, 
they will probably be unable to estimate with 
accuracy for the cost of riveting in another contract 
of the same kind. In a word, ignorance of the 
precise cost of details is responsible above and 
beyond anything else for the loose estimates which 
go so far to ruin trade and bring about bankruptcy. 
On the one hand, we have estimates so high that 
the orders cannot be obtained, and on the other so 
low that a loss is sustained, and for neither 
calamity is it possible to urge any reasonable 
excuse. : 

Our own experience induces the belief that much 
more skill is displayed and much more care taken 
by Belgian, French, and German firms in preparing 
estimates than is at all common in this country. 
For some inexplicable reason our competitors are 
more keen in the pursuit of trade than we are. 
Their motto is “small profits and quick returns.” 
This policy. cannot be pursued unless the work of 
estimating is close, consistent, and complete. The 
Belgian bridge or roof builder is not a sportsman. 
He makes no shots at prices; he knows to a centime 
what every detail of a structure will cost him. He 
adds his modest profit, and tenders accordingly. 
This is one reason why he can underbid the English 
maker. Another is that labour costs much less. 
Unskilled men who are quite competent to assist at 
punching, or rimering, or assembling, or painting 
can be had for about 3d. per hour, and they will 
work twelve hours a day. Even in this country we 
have seen lattice girders of moderate size made 
entirely by boys, at almost half men’s rates. Rail- 
way carriage is cheaper because the State controls 
the railways, and the taxpayer supplies the difference 
between the actual cost of carriage and the sum 
paid by the manufacturer. Yet even when we have 
made allowance for all this the difference between 
the Belgian estimate and the English appears very 
great. It is truly remarkable that roof work can be 
contracted for in Belgium at little more than half 
the price asked in this country. We do not think 
that the “ dumping ” theory will apply here. 

Finally, we come back to the argument with 
which we started, which is, that by close estimating, 
based on minute knowledge, it will often be pos- 
sible to secure tenders of considerable value which 
would otherwise be lost; and that, on the other 
hand, the loose estimating that goes on in many 
establishments is responsible for loss of orders, or, 
which is worse, for the loss of money on orders that 
are secured. Lest it should be thought that we 
exaggerate, we may say that a very competent 
actuary told us not long since that 30 per cent. of 
the firms whose books pass every year through his 
hands do not know what departments of their works 
are making a profit and what a loss. 


THE NEWCOMEN ENGINE, 


On Friday night Mr. Henry Davey delivered a 
short lecture at a meeting of the Institution of 
Mechanical Engineers. The printed pages of this 
lecture are supplemented by a number of appendices, 
and the walls of the Institution Hall were hung 
with drawings and photographs. The attendance 
was large. The applause with which Mr. Davey 
was received, and the dimensions of the assistance 
which had been given him by Sir Frederick Bram 
well and many others in various places in the pre- 
paration of his lecture, testify to the interest which 
is taken in the history of the steam engine. It is 
well, we think, that the memory of the pioneers in 
mechanical science should be kept green. At no 
time more than now has it been desirable to claim 
for the people of this country the credit which belongs 
to them. If our readers will but think for a moment 
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they will satisfy themselves that in the race 
of progress Great Britain possessed at the start 
no special advantages over European nations. Coal 
and iron were as plentiful in Germany and in 
France as they were in England, Scotland, and 
Wales. The men were different; and, after all, it 
is men who make or unmake nations. It is 
impossible to overrate the importance of the work 
done by Newcomen, although he was totally 
unaware of that truth. In away it was greater than 
that of Watt. At this time it would be waste of 
space to talk of what the steam engine has accom- 
plished for the world. Newcomen was the first 
man to make a real steam engine. Mr. Davey 
told his hearers in his lecture all that is known 
about the man, and that all is very little. Nor is 
there any certainty of how and why he invented 
a steam engine. It is far from probable that 
in 1710 a Dartmouth ironmonger should have 
even heard of the French savant Denys Papin. 
No one else can claim the merit of inventing a 
cylinder and piston. But we must go even further 
than this, for Newcomen conceived the idea of 
utilising a piston and cylinder for draining mines. 
With mines it is more than probable that he had 
some practical acquaintance. He would have 
known that an engine to be of any use must be 
large. But the magnitude of the work did not 
deter him. The pity is that no record remains of 
the successive steps which he took before pumping 
from a mine actually began. 

The engineers of the present day, if we except a 
few surviving veterans, cannot realise the nature of 
the difficulties which Newcomen first, and even 
long after his day James Watt, had to overcome. 
Inventors in the early years of the eighteenth 
century had to consider first of all what things 
could and what could not be made. In the present 
day any combination of mechanism that men can 
contrive men can make. In Newcomen’s time it 
was almost impossible to get anything done beyond 
the simplest possible carpentry, smiths’, and 
founders’ work. Nearly half a century after New- 
comen made his first engine we find James Watt 
congratulating himself that nowhere was a large 
cylinder over tin. out of truth. The more we think 
of Newcomen’s difficulties the more full of wonder 
we are that he ever succeeded in making an engine 
at all, much less one able todrain a deep mine. As 
Mr. Davey pointed out in the course of the discus- 
sion which followed his lecture, Newcomen had no 
works to go to to get what he wanted made. 
He had to rely on the village forge for his 
smith work, the country carpenter for his timber 
work. He went into partnership with a man 
named Cawley or Cowley—the spelling is uncer- 
tain—a glazier, and most likely a plumber. All 
the pipes about the firsts Newcomen engines were 
of lead. It is probable that it was for this reason 
that Newcomen associated himself with Cawley. 
Cylinders could not be made of iron. The art of 
founding did not go so far. They were made of 
brass. We have been told that at one time cylinders 
made of wood were used, and there is a record of a 
small Newcomen engine which had a cylinder made 
of leather. With such facts before us, we are better 
able to appreciate the dogged energy which 
possessed the men who first started Great Britain 
on the road to wealth and prosperity by developing 
her mineral resources. 

It is a curious circumstance that Mr. Davey said 
very little about Smeaton’s work. From 1718, 
when Henry Beighton added the plug frame and 
so made the engine wholly automatic, until 1767, a 
period of nearly half a century, scarcely any 
improvement was made in machinery for draining 
mines. It is not easy to realise the fact that for so 
long a period the Newcomen engine did all the work 
that steam could effect. Then Smeaton took the 
matter in hand and made many experiments and 
many improvements, and so at last came James 
Watt with the separate condenser and air pump, 
which revolutionised the steam engine. Fortunately 
there are Watt engines in South Kensington 
Museum, from which can be learned the state of the 
mechanical arts atthe time. Watt took out his first 
and master patent in 1769. His difficulties were, 
as we have said, not much less than those of 
Newcomen. 

Although Mr. Davey confined his attention to 
the Newcomen engine, it must not be forgotten 
that various additions and alterations were made in 
it by several persons. The “ pickle pot” separate 
condenser has been unearthed by Mr. Davey. It has 
never before been described. Again, the Newcomen 
engine was made to turn a crank, being, so far, the 
progenitor of the modern single-acting engine. All 
this required ingenuity, and that of no mean order. 
There was genius among the mining engineers of 
those days. But while we give credit without stint 
to Newcomen or Watt, the claims of a giant, intel- 
lectually and bodily, must not be overlooked. 





Richard Trevithick—‘ Captain Dick ’”—was a man 
who possessed in himself all the qualifications 
required in a great engineer. He was a 
Cornish man, a contemporary of Watt, and 
the apostle of high-pressure. In his day the biggest 
boiler plates were 3ft. long and 1ft. wide; — 
was so imperfect that rope yarn was interpose 
between the plates to make the seams tight. How 
shall we sufficiently admire the audacity of the man 
who worked such boilers at 1501b. pressure, and 
that on no mean scale? ‘In 1813,” wrote, in 
1871, a contemporary of Trevithick’s, ‘I carried 
rivets to make Captain Trevithick’s boilers in the 
Millinear Mine. They were 5ft. in diameter, and 
30ft. or 40ft. long, with an internal fire tube. It 
took four or five months to build one. We had to 
hammer the plates into the proper curve. The rivet 
holes were not opposite to one another. A light 
hammer was held against the rivet-head in 
riveting in place of the present heavy one, 
so the rivet used to slip about, and the plates 
were never hammered home to make a tight joint.” 
These boilers were intended to supply steam to work 
a pole pumping engine. Instead of a piston there 
was a plunger, because it was easier to get a plunger 
turned than a cylinder bored. The particular 
engine in question had a “pole” 36in. diameter 
and 10ft. stroke. The turning was a bad job, and 
much trouble was experienced in getting the pole 
into the cylinder. 

The story of Trevithick’s life reads like a romance. 
We wonder if those of our readers who visit the 
Patent-office Museum at South Kensington, and 
see with their own eyes the old steam engines 
there, understand that the workmanship was what 
it was because no better could possibly be had. If 
the modern young engineer with high college 
training and some familiarity with modern work- 
shop tools and methods could be lifted back to the 
time of Newcomen or Trevithick, is it to be expected 
that he would do more than they did? The chances 
are that his very acquaintance with the way in 
which work might be com and with the only way 
in which it could be done, would have so far dis- 
heartened him that he would have attempted 
nothing. 

The deplorable present-day tendency is to uplift 
other nations and depreciate our own. It is not too 
much to say that no nation or kingdom or people 
can produce a record of labour and skill and genius 
and indomitable energy equal to that displayed by 
the early engineers of Great Britain. It is a good 
thing that the facts should be advanced prominently 
now and then. We oy | add that few things are 
more regrettable than the neglect with which old 
machinery has been treated. Mr. Robinson’s pro- 
test on Friday night was in no way too strong. 
We trust that it may do some good. 
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THE DREDGING AT DURBAN HARBOUR. 


One of the most uphill and persistent of the battles 
which engineers have had to wage against Nature’s 
deformities is that which has been carried on by the 
Harbour Board of the Natal Government for the purpose 
of effecting the subjection of the bar which blocks the 
entrance to the harbour at Durban. This subject has 
been so fully dealt with in our articles on “ South Africa 
from an Engineer's Point of View” that we need touch 
but lightly on the contents of the comprehensive report 
of the Natal Harbour Board for 1902, which we now have 
before us. Much of that which is said therein was 
anticipated or forecasted by our recent Special Commis- 
sioner, and so our readers are acquainted with the details 
of the very elaborate scheme of extension now in progress, 
and much of which has already been carried out success- 
fully, asfar as the interior of the harbour is concerned. 
As, however, the future of the industrial economy of 
South Africa depends so largely on the development of 
Durban as a landing and forwarding depét for Transvaal 
goods, it is advisable to give the very latest figures with 
regard to that particular feature which will make or mar 
the prospects of Durban as a commercial port. Great as 
is the nature of the extensions now proceeding in this 
splendid harbour, there is nothing in them which presents 
any obstacle which time, energy, money, and engineering 
skill cannot quite well accomplish. All these are forth- 
coming for the purpose in view, and therefore we may 
with certainty predict that in a very short time Durban 
will possess the very best accommodation for shipping 
that South Africa has ever seen. The one drawback to it 
all is the existence of that treacherous bar which 
guards the entrance to the port. Whatever the 
merits of the harbour itself may be, they would be 
valueless commercially unless the constant shoaling of 
the shifting sands at the mouth could be held in control. 
To destroy, or permanently divert, the sand action which 
goes to create this bar is considered to be an impossibility. 
Systematic and continuous dredging alone will suffice to 
counteract this influence. The report shows us that 
during 1902 the maximum low-water depth recorded was 
21ft. 6in., the minimum 15ft. 6in., and the average 
18ft. 5in. In 1901 the average was 19ft. 1}in., and in 
1900 19ft. 8in. This falling off in the depth of the bar 
is all the more unsatisfactory from the fact that the 
amount of tons dredged outside, and at the mouth of the 
harbour, has nearly doubled during those three years. 





Thus—1900, 877,250 tons; 1901, 684,550 tons; 1902 
711,400 tons. It is fair, however, to take into account 
that 1900 shows the maximum average depth since 1854, 
when the first readings of this bar were recorded. [i ze 
also fair to state that the records for the last eight years 
show a vast improvement in depth over any other eight 
years in the list. The lowest average depth was in 1860 
when it was only 4ft. 3}in. In 1876 again it fell as low 
as 4ft. 33in. Between these two paved the highest 
average reached was 8ft. 9jin, in 1867. From 1876 to 
1881 the average rose steadily from 4ft. 3in. to 7ft. 1Liin 
After that date there was a slight drop for a few years, 
In 1885, however, 8ft. 3}in. were recorded, since which 
time, with one or two slight set backs, the readings haya 
gradually increased until the record year was reached, in 
1900, as explained above. The report, as reports should 
deals in facts and figures, and these show that by taking 
groups of years together there is a marked impro:ement 
in the depths as time goes on. We confess, however 
that we should like to have found something c! con, 
jecture and theory in it, by the many experts wh> haye 
studied this vexed and difficult question, so that we 
should have had some sort of an explanation as io the 
great discrepancies which exist between work carricd out 
and the results of that work. It is not to be expected that 
ou a coast like that of South-East Africa any kind of 
calculation can be made as to so many tons dredged 
representing so many extra inches in depth, but some 
data as to the theory of the action of this particular 
shoaling effect, and the plan of campaign which is to be 
followed in counteracting that influence, would have been 
extremely interesting. 


DEEP ARTESIAN BORINGS IN QUEENSLAND. 


As a contrast to the conditions obtaining in South 
Africa in conjunction with irrigation by bore-holes, recent 
statistics concerning the artesian borings in Queensland, 
Australia, are of peculiar interest. We have recently 
given full particulars of the vast system of shallow bore. 
holes by means of which the South African farmer pro. 
cures his water supply ; for that country of many draw. 
backs has the advantage of possessing not far below the 
surface a certain limited supply of water throughout 
nearly the whole of that vast tract which, under normal 
conditions, would be waterless at the surface. For this 
reason artesian boring to great depths has up to the 
present been merely tried as an experiment in South 
Africa. We do not know yet whether these experiments 
will result satisfactorily or not, nor does the nature of the 
geological formation in the greater part of that country 
point with any certainty to success in this matter, 
Queensland, however, has for some years past been 
affording an object-lesson in the practical value of deep 
boring for water. We now learn that up to the end of 
June last there were 960 bore-holes in that State, aggre. 
gating a total depth of 1,171,461ft., or nearly 222 miles. 
During the twelve months the number of bores was 
increased by twenty-six, and the depth bored by just 
under seven miles. The average depth of the bores, 
which range between 10ft. and 5045ft., is 1220ft., and the 
number of flowing bores, of. which the estimated or 
measured flow is recorded, is 576. The aggregate daily 
flow is estimated at 385,504,854 gallons, an increase on 
the preceding year of about 10,000,000 gallons. On this 
basis the annual flow is said to represent the equivalent 
of a rainfall of 12in. over an area of about 808 square 
miles. The highest temperature of any of the water 
tapped is 202 deg. Fah. The depth of this particular 
bore is 4528ft., and the flow is 1,600,000 gallons per 
diem. This is also the largest volume of water ever 
tapped from so deep a bore in Queensland. 


THE FORTH AND CLYDE SHIP CANAL. 


Tue Admiralty, having been written to on the subject 
by the Edinburgh Merchants’ Association, have stated in 
reply that “as the advantages which would be derived 
from the proposed Forth and Clyde ship canal zre, from 
a naval point of view, limited in their character, and not 
at all commensurate with the cost, they are not prepared 
to afford any active assistance in the prosecution of the 
scheme.” Mr. J. Law Crawford, of the National Ship 
Canal League, has also addressed the Secretary of the 
Merchants’ Association on the subject, and in the course 
of his letter says:—‘ Unless I see some evidence of a 
desire for the scheme on the part of alarge section of the 
public I do not intend to waste any more time or money 
on the matter.” It would thus appear that the project 
of forming a ship canal—which it was thought had been 
rendered more necessary through the establishment of 
the naval base at Rosyth, on the Forth—is as far from 
realisation as ever, in respect at least of the hoped-for 
Government aid. It has been chiefly on the grounds of 
strategic value, of course, that both schemes—viz., that 
for a canal vid Loch Lomond, and that for one following 
the line of the present canal—have been advocated all 
along. However, in the case of the latter route, which 
has more to justify it on commercial grounds than the 
Loch route, it is likely that the latest Admiralty deliver- 
ance will put a period to the efforts to materialise the 
project. This is plainly evident, at least from the state- 
ment made by Mr. Crawford, who, more than anyone 
else, has identified himself with, and persistently ad- 
vocated the long-proposed undertaking. : 








Wuen the long “non-stop” run made by the London 
and North-Western engine Watt, on January 5th, 1862, is taken 
into consideration, the amount of progress which has been made in 
this direction is not remarkable. This engine, on the date men- 
tioned, ran from Holyhead to Stafford—1304 miles—in 145 
minutes. It picked up water on the journey. Another of the 
engines went forward to Euston, covering the whole distance of 
264 miles in five hours, and attaining speeds up to nearly 80 miles 
per hour in places, 
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TANDEM COMPOUND EXPRESS LOCO- 
MOTIVE—RUSSIAN EMPIRE RAILWAYS. 


Tuer standard express engines of the St. Petersburg-Warsaw 
section of the Russian State Railways are compounded on the 
tandem system. There are many of these engines now 
in service, both upon this and other lines, and so far as 
we know, they are the only locomotives in Europe buiit upon 
this plan to any great extent, if we except the standard 
express engines on the Hungarian State Railways. 

The conditions for the construction of these machines were 
that they should haul loads of 270 tons net, upon rising 
gradients of 1 in 125, at an average speed of 32 miles per 
hour, or at 624 miles per hour in descending the same 
inclines with the same load. In actual service much more 
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Desa: Expansion. Compression. 
er rate Com- Ter- | Com-| Ter- 
sion. mence- mina- mence- mina- 
“|ment. tion. ment. tion. 
} p c¢. 

(} 0-2 122 848 848 56) 

| 0-3 183 405 405 530 
| 0-4 244 442 442 588 

In forward gear... .-4 | 0-5 | 805 | 479 | 479 | 595 

| 0-6 | 866 506 | 506 | 593 
| 0-7 427 540 540 604 
| 0-75 458 554 554 606 

( | 0-2 123 35: 358 560 

| | 0-3 182 418 418 575 

0-4 243 451 451 533 

In backward gear .. .. «2 00; 0-5 805 485 485 592 

| 0-6 865 512 512 600 
| 0-7 427 | 540 | 540. 602 
| 0-75 | 457 548 540 604 





can be obtained from these engines, for in the first trials they 
covered the distance between St. Petersburg and Pskow— 
171 miles—in 8 h, 81 min., or a commercial speed throughout | 
of 48} miles per hour, in which run the maximum speeds 
were kept below 684 miles per hour, showing that it is not | 
for the want of locomotive power if Russian trains do not | 
travel faster in every-day services. On this occasion there 
were ten of the immense double-bogie broad-gauge coaches of 
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Forward stroke of piston. 
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H.P.Cylinder 


of the stroke, the theoretical tractive effort was 7920]b., 
and the work indicated in the cylinders was 900 horse-power, | 
the coal consumed being 14741b. per square metre of grate 
area, and the evaporation being 24°2]b. of water per horse- | 
hour. The steam production was 156 lb. per square metre of | 
the total heating surface, or 641b. of steam per pound 
of coal. 

The consumption of the water in working with the late 
= just mentioned was calculated according to the 
ormula ;— 


B= 1-44 (1+6) 8 [4 +m - q (G+) ] 
7 l Pp \l 


Tandem Compound Locomotive: Phases of Steam Distribution. 


Low-pressure cylinder. . 
p Backward stroke of piston. 


Forward stroke. 
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Section at Smoke box front 


the steam during exhaust ; and, finally, 
; , commencement of compression. 


The general make-up of the design has peculiarities which 
are to be explained by local influences. For instance, the 
rearward position of the bogie relieves the driving wheels of 
a weight which would otherwise exceed the prescribed limits ; 


| the low-down position of the boiler is permitted by the width 


of the gauge—and therefore of the wheels—and, as a 
consequence, very high domes and chimney. are possible, 
the latter reaching to nearly 16ft. above rail level. .The 
great size of the domes augments the steam capacity of 
the boiler without increasing its weight, as would do a 
large boiler with a small dome, An English engineer 


High-pressure cylinder. 
re Backward stroke. 
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~ 3 r) Expansion. | Compression | $| ; we Dura- Expansion. Compression. | 5 B f we Expansion. _| Compression. | g 2 
£3) Se | Com-| Ter- | Com- | Ter- | 24) Ea tion Beg Com- | Ter- | Com- | Ter- | 2§] 3% | Com- | Ter- | Cum-}| Ter- | § e) 3s 
3532| 22 (mence-| mina- |mence-! mina- | 5.2/ 42 m8-/mence- mina-|mence- mina-| ;5,2| & 2 \mence- mina- |mence-| mina- | 92] = 2 
- | } ew | =| sion. : zs : 
= © | ment.| tion. | ment. tion. | at ° | ment. tion. | ment. tion. | @ © |ment./ tion. | ment. tion. e = 
i ees ig ig aig ctag & EN MUO DG MAR BMD WGN GE WHER, UBS Ga Soe 
9 | 9 120 | 355 | 855 | 565 | 9 | 10 | 0-2 | 122 | 320 | 390 | 562 | 9 | 9-5/ 120 | 816 | 390 | 560 | 9 | 9-5 
9 j1l 188 435 485 | 580 | 9 | 11 0-3 183 476 | 444 585 | 9 | 11-4) 188 383 451 585 9 | 11-5 
9 14 255 472 472 | 598 9 /14 0-4 | 244 415 | 475 590 | 9 | 14 246 425 490 593 9 15 
9 18 320 508 508 | 596 9 | 18 0-5 | 305 450 508 598 9 | 18 318 470 520 595 9 7 
9 | 24 396 | 538 | 588 | 602 | 9 | 25 || 0-6 | 866 | 492 | 534 | 600 | 9 | 24 383 | 510 | 545 | 600 | 9 | 283 
9 33 450 558 558 | 604 9 | 34 0-7 427 524 556 604 | 9 33-5 456 542 568 605 o | 3 
9 41 493 570 570 | 605 } 9 | 42 | 0-75 457 540 566 607 9 40 488 555 576 607 | 9 40 
9 9-5 | 125 360 | 3860 571 | 10 10-5 |} 0-2 123 335 408 562 9 9 123 328 408 574 | 10 | 10-2 
9 | 11-5 |° 173 418 | 418 | 56 10 11-5 || 0-3 182 387 448 577 9 }ll 176 | 374 445 585 10 | 11 
9 14 220 450 | 450 593 10 | 18 |) 0-4 244 425 475 585 9 14 222 | 413 480 595 10 18 
9 18 275 486 | 436 | 598 10 |16 || 0.5 305 462 488 595 9 18 277 451 509 601 10 16 
9 | 24 332 5 | 515 604 | 10 | 20 || 0-6 365 595 530 597 | 9 | 28-5 | 335 | 487 535 608 | 10 | 21-5 
9 | 88-5 893 542 | 542 605 10 | 26 || 0-7 427 525° | 555 604 9 33-5 400 | 518 551 605 | 10 26 
9 | 40 430 | 554 554 | 607 | 10 | 30 || 0-75 456 540 565 605 9 | 40 430 535 566 607 | 10 | 30 











(In backward gear.) 


F, area of low-pressure piston in square centimetres. 

V, speed of train in metres per second. 

1, stroke of pistons. 

P, work indicated by engine. 

D, diameter of drivers. 

(1 + 6), a coefficient dependent upon losses of steam by 
condensation. 

V, weight of a cubic metre of steam at the steam chest 


the Russian railways, which, with the locomotive, represented | prressure p. 


a dead load of 368 tons, The*admission to the cylinders, on a, expansion ; ™, clearance volumes; g, mean pressure of 


the level and on slight gradients of 1 in 200, was 55 per cent. 


| would undoubtedly arrange the whole design differently to 
answer the same local reeds; but apart from the boiler, its 
mountings, and the cab, the remainder (engine and running 
gear)is notabnormal ; andifeach individual part of the motion 
be examined, it will be seen that the whole has been very 
carefully studied to reduce the weight toa minimum. The 
Walschaert’s valve motion, the piston crosshead, the guide 
bars, the main driving rods, and the side coupling rods, are 
extremely light, and probably nothing could be found any- 
where wherein proportions so much differed from the usual 
American work. The mechanism is, moreover, simplicity 
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itself, there being nowhere two parts where one woul 
suffice. Each of the four cylinders has a piston valve, th 
two groups on either side bcing actuated, of course, from 


single valve rod, with one valve gear, as for a single expan- 
The general disposition of the cylinders and 
valves is given in the outline diagram, page 405. The various 
phases of the distribution ai the different degrees of cut-off 


sion engine. 


are indicated in the preceding table. 


The form of the valve chests, showing the bridges of the 


ports, will be noted in the cross-sections of the engine. O 


the results thus far obtained with piston valves for the low- 


pressure as well as for the high-pressure cylinders 
we are unable to give details, but it is 
be supposed that these cylindrical 


valves are S3in. diameter, and give external admission. 


low-pressure valves have a lead to exhaust of ,{,in. (5 mm.) 


The lineal advance is gin., and maximum valve travel for- 
Between the two valve 
stems of the same group there is a screw buckle with lock 
arrangement for adjusting the valves, and the valve stems 


ward and backwards 3in. (75 mm.). 


pass through, and are supported by, all four valve covers. 


The walls of all the valve chests are ,;in. thick, and their 
whole circumference is pierced, as usual, with bridged ports, 
though it may be doubted if the steam ever passes other than by 
The steam ports have widths 
of ljin. for high-pressure, and 1in. for low-pressure, and 
exhaust ports widths of 3}in. for high-pressure, and 3gin. for 
The ratio of the cylinder sections to that of 
the port areas is 8 for the high-pressure, and 18 for the low- 
The clearance volumes allowed are much below 


those nearest the steam pipes. 


low-pressure. 


pressure. 
the usual practice for high-speed engines, being only 8 for 
the high-pressure, and 
volume swept out by each stroke of the piston. 
Each group of tandem cylinders is cast in one piece and 
bolted, at an inclination of 1 in 20 from the horizontal, to 
«specially thick iron frames (1,5;in.). The cylinders are 14gin. 
and 2lsin. diameter, the piston stroke being 24in. Whennew, 
the high-pressure walls are 23 mm. thick, those of the low-pres- 
sure 25mm. thick. The rear cylinder covers are held to their 
seatings by meansof outside rings screwed to the cylinder and 
walls. Pistons are of steel, the low-pressure being screwed to 
the rod, while the others are held to their rod seatings by 
means of nuts and lock nuts. 
The piston-rods are 23in. and 3in. in diameter; the 
channelled connecting-rods and coupling-rods have closed, or 
box, ends fitted with brasses lined with antifriction metal. 
The valve gear—generally called after Heusinger von 
Waldeggin Russia and Austria—has expansion links of the 
box type, worked from a bellied weigh bar of almost square 
section, supported at mid length by an outrigger bracket 
screwed to the boiler. 
The whole of the mechanism bears the impress of excellent 
work. 
The disposition of the wheels in this engine is characteristic 
of Continental types wherein the limit allowable for the load 
under the driving tires has been reached, and any advance 
beyond which necessitates the adoption of a pair of trailing 


wheels, or the + coupled type, as has already been done 


with the Russian engines built for another line, also touch- 
ing at Warsaw. The long fire-box between the coupled axles, 
the consequently long coupling-rods, the deep frames, bored 
with holes to correspond with every hollow copper stay, the 
bogie truck set far back to relieve the weight on the drivers, 
and, in general, the reduction of the weight everywhere to a 
miaimum, are all details dependent upon the full limit of 
weight with only four axles. 
The boiler is made of iron plates Sin. thick, with butted 
longitudinal joints, double cover strapped, and with lapped 
circumferential seams, the smallest barrel ring being in the 
middie. It has an inside diameter of 4ft. 6Zin. at the 
front ring, and the smoke-box is increased to 5ft. inside 
diameter by the insertion of a welded hoop of iron 
over the front ring of the barrel. The smoke-box is 
of j;in. plate, and the fire-box curved roof sheet is 
of jin. metal. The working pressure is 191 lb. The stay- 
ing of the boiler is of the simplest kind—four transverse stays 
for the curved sides of the fire-box shell, while the flat sur- 
faces of the back plate and of the smoke-box tube plate are 
stiffened with girder stays and angle irons without longi- 
tudinal tie rods. 
The fire-box is of copper, 7ft. 10in. long by 3ft. 5in. wide at 
the bottom, and 6ft. lin. in height above the foundation ring. 
The thickness of the copper is lin. for the tube plate, ,%,in. 
for the sides, and gin. full for the crown sheet. This latter 
is stayed entirely with direct iron bolts, and the sides with 
copper stays, opened out externally, the pitch of horizontal 
and vertical rows being 4in. 
The tubes are of iron, 12ft. 10in. long between tube plates, 
216 in number, of 2in. outside diameter, and plugged with 
copper ferrules at the fire-box end. The grate is level, and 
there is no brick arch in those engines burning coal only. 
The two steam domes are bolted to seatings riveted to the 
boiler, and are connected together internally by a 5in. collector 
pipe, having at each of its extremities in the domes a 
baffler trap to intercept the direct rush of wet steam to the 
cylinders. There is, of course, a perforated baffle plate or 
diaphragm about the middle of each dome; andthe regulator 
stand-pipe is contained in the forward dome and provided 
with a throttle, the flat slide of which is triangular in form. 
The large smoke-box is 4ft. 7in. long, and provided with a 
cinder trap underneath, 14}in. in diameter at thetop, and curved 
forwards below the front buffer beam to permit of its being raked 
out without the man having to go below the engine to do this 
when the front door is closed. The blast nozzle is fixed. It 
is bolted to the exhaust pipe within a perforated sheet metal 
cylindrical spark arrester, which shuts in the space below the 


hardly to 
valves have been 
exempt from the troubles inherent to the type. All four 
The 
lap for all ports is 1gin. (28 mm.) ; the high-pressure valves 
are allowed no inside clearance, being line and line, but the 


for the low-pressure in per cent. of 


d 
e 
a | casting of large siz3, the neck of the pivot being hollow, 74in 
diameter, and the weight being carried on a flange 2ft 
diameter, me pte into a deep collar-bearing, also of stee 
castings, lin 

a central pin 8in. long and 28in. diameter. 


£ 
lateral steadying of the main frame. 


stepped into corresponding holes in the axle-box crowns. 


equalising beam. 


few in number. The regulator handle has an unusual dis- 
position, it being jointed in two parts so that the engineman 
can work it from either side of the footplate. The two parts 
mesh together by means of toothed quadrants, and a latch in 
the handle locks the two halves of the lever at any angle of 
adjustment. There are two injectors, Friedmann’s No. 9, and 
the brake is the Westinghouse. 
A good deal of space is available in the cab, which is excep- 
tionally wide, and provided with the deep front windows so 
convenient in American cabs. A door gives access to the 
running board on the fireman’s side, and the whole of the 
footplating is provided with the regulation Russian guard 
railings. Gutters and spoutings are fitted to the cab roof. 
The tender carries 5 tons of coal, and 14 cubic metres, or 
14 tons, of water. It runs on six wheels, of 3ft. 7}in. 
diameter, having a total base of 27ft. 1lin. Equalising beams 
connect the ends of the two pairs of forward axle springs. All 
springs have spherical ends to the camber thrust pins where 
they rest upon the axle-box crowns. An elliptical spring is 
used for the buffing and draught arrangement at the front of 
the tender, and a volute spring is employed for the draught 
hook of the front buffer beam of the engine. Rubber ball 
cushions are provided on the safety chain hooks. The tender 
is exceptionally wide—9ft. 10in.—and a lining of wood is 
interposed between the tank and framings upon which it rests, 
The height of the water is indicated by a float connected to 
an index hand. The following list completes the general 
dimensions :— 


Cylinders (four)— 


High-pressure, diameter. . 0-365 m. 
Low-pressure cr 0-547 m. 
Piston stroke 0-610 m. 

Wheels — 
Coupled, diameter .. 2-000 m. 
ie 1-000 m. 


Journals of driving axles -195 mm. dia. x -260 mm. long. 
o- gie o " -175 mm. dia. x -300 mm. long. 
Tractive effort, maximum .. 


6525 kilogs. = 14,355 Ib. 
Boiler— 
Heating surfaces, exteri.r, <f 
firebox - . 


13-68 square metres. 





Heatir g surface, cf tubes > 132-40 ” 
Total .. -- 146-08 » 

Grategmeis: .. .. « - 2-615 pa 

Boiler pressure . . 13 atm. 


Capacity of boiler for water— 
10 em. above fire-box crown .. 

Capacity of boiler for steam—total 

Volame of the two domes 


4-65 cubic metres. 
2-48 


0-803 


Height of boiler centre from rails 2-500 m. = Sft. £2in. 
Areas and ratios— 
A, area of air passagesin grate .. 0 


-980 square metres. 
344 


tubes... 0 Po 


’ ” ” 
Maleel B00. Bie -.0- 00 ov oe B% 
Ratio of total heating surfaces to 
NEN SS as ce oc. os OR 
Ratio of tubes heating surface t> 
that of firebox .. .. .. .. 9-68 
Frames, inside — 
Width apart 1-290 m. 
aa mee 10-264 m = S2ft. Sia. 
Taickness of plates .. -U3C m. 


Weight — 
E.gine, empty .. 
aded 


-- 51-5 tonnes, 
” oO ee 56-5 
On each bogie axle .. 


- 18-25 ,, 

a driving axle 15-00 ,, 
Tender, empty .. eer 16-00 ,, 
ee ee 85-00 ,, 
Engine and tender, loaded .. 91-50 ,, 








TRIPLEX PISTON RINGS. 


WE illustrate a system of packing pistons which is being 
introduced by Messrs. 8S. A. Ward and Co., Broad-street-lane, 
Sheffield. Theconstruction will be understood from the draw- 
ings, Figs.1,2,and3. Aisasolid bevelled ring turned an easy 
fit to the cylinder, and being wedge-shaped, maintains the rings 
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thick. The truck is of the direct-traversing type, held flexibly 
to cantre by a double elliptical spring. The pivot is a steel 


with bronze. The pivot is held to its seating by 


To prevent any chance of binding or strain the pivot neck is 
rounded slightly, as the outer edges of the engine frame have 
no rigid supports coiled springs being used instead for the 
A feature to note also 
is the spherical ends of the camber pins of the bogie springs, 


An exceptional arrangement exists in the double or trussed 
equalising levers of the driving springs and by which 
the weight is carried between the two plates on a pair of 
knife-edged supports in place of the usuai fulcrum pin. The 
bracket by which the frame is supported projects downwards 
from the latter and passes between the trussed plates of the 


The cab fittings are of the simplest possible form, and very 


—— 





— 


wa'ls. The rings are equally suitable for high and low. 
pressure pistons and piston valves, and with superheated 
steam they have not the disadvantage of steel springs, which 
become defective by loss of temper, besides causing excessive 
friction. Amongst other vabiga 9: there are no stopping 
pieces required, and no pegs or holes are put in to weaken 


1 


them. They are exceedingly simple—nothing to get out of 
order, reasonable in price, made of a special mixture of cold. 
blast iron. Cylinders fitted with these rings require to be 
drained, and true; once true, the rings will, it is claimed, 
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Fig. 2 


keep them so. The saving in friction is said to be very great, 
and lubrication may be reduced to a minimum. If steam 
get inside the rings it cannot force them out, because A jg 
solid. Weare assured that a 20in. piston can be pushed 
backwards and forwards in the cylinder with one hand, and 
yet is quite steam-tight, and that after six months’ work, ten 
ours a day, the boring tool marks are not yet worn out of 
the cylinder. It will be understood that the rings are 
intended to be solid, but in practice a slight wear takes 
place, owing to the movement of the rings in the piston block 
under the lateral pressure of the spring ring C. The bevel is 
made to suit the amount of lateral wear which is likely to 





Fig. 3 


take place, and, in fact, a slight wear does actually 
occur, due to the rubbing action upon the wall of the 
cylinder, which the rings are able to follow up. 








HIGH-SPEED SILENT AIR PUMP. 


Tuts pump has been designed to overcome the friction and 
consequent knocking in small air pumps running very fast, 
especially when travelling the full stroke of the engine, as also 
to reduce the height to a minimum, thus obviating the upward 
curving of the arm from the crosshead working it, which 
is an element of weakness. These objections have been most 
seriously felt in the design of small engines. The type of 
engines to which this form of air pump was fitted, viz., side- 
by-side compound surface-condensing launch engines with 
external condensers, had ordinary air pumps working the full 
stroke of the engines, and worked with curved arms from the 
crosshead. They had foot and head valves and also bucket 
valves. It was found that the obstruction to the passage of 
the water at great speeds, 300 to 350 revolutions per minute, 
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capacious chimney base. The hole in the top of the smoke- 
box is 274in. diameter, and the cast iron chimney base above 
it is 25gin. in height. The upper part of the chimney is of 
sheet iron 3ft. 3in. in height, and surmounted by a wind-cap 
5hin. deep, the total height above rail being 15ft. 93in. The 
chimney apertures are 16in. minimum and 213in. at the top. 

The side frames are 1,’,in. thick, and have at the fire-box 
end a depth of 3ft.4in. They are strongly braced together 
by transverse and longitudinal platings, and by a built-up 
caisson, 5ft. 6in. long, between the tandem cylinders. At 
the fire-box end the boiler is supported upon brass-lined 
expansion brackets, and at the opposite or smoke-box end it 
is secured to its seat on the caisson saddle by brackets, which 
project downwards and clip around the saddle plate, so that 
the boiler barrel can there dilate freely. 

The bogie side frames are placed inside the wheels, with 
axle-boxes outside of the frames, Their plates are 1,,'n. 





U0 


a constant fit against the sides of the groove made by the 
piston and junk ring, preventing clattering and leakage of 
steam. B is turned the exact size of the cylinder. It is 
sawn through, and bevelled as shown, and is prevented from 
being blown out against the cylinder walls, and thus causing 
undue friction, by the narrow ring A being solid. C consti- 
tutes a strong spring, turned to a suitably-increased diameter 
and fitted within B. The parting being cut at the opposite 
angle to B, the spring ring forms a strong bridge supporting 
the ends of the ring B, and owing to the surface frictional 
area between the two, they cannot easily be crushed in. The 
rings are free to move in the block should the piston get out 
of line, and are so balanced that while they take up wear in 





was so great that it constantly broke the arms, even when 
made of iron and steel, and the knocking and vibration were 
most painful. Thevacuum never went beyond 26in. When, 
however, this form of pump was substituted the running was 
remarkable for its smoothness and absence of knocking. The 
arm was made straight and never broke down; the vacuum 
rose to 27in. to 27° 25in. 

The drawing almost speaks for itself. A isaring valve 
ground on to the seating F, forming together the head valve. 
The bucket C is in one with the rod and the valve B and its 
seating E screwed into the bucket form the bucket valve, as 
also acting as a foot valve. It will be seen that the bucket, 
which is shown at its lowest point, dips into a well in the bed- 
plate, ladling all the water out at each stroke, hermetically 
sealing the bucket valve and drawing air and water effectually 





either direction, there is no undue friction on the cylinder 


after it. The pump was designed by Mr. A. C. Franklin, of 
Hazelmere, Gordon-road, Shoreham. S| 
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THE NEWCOMEN ENGINE) 
By HENRY Davey, Member of Council, 


has been written on the steam engine generally, 
rose has not met with auy connected record of the 
invention and construction of the first steam engine — the 
atmospheric engine of Newcomen. Unfortunately, it does not 
atmost'tpat very detailed information is available, but the author 
has been able to bring together some facts which, with the aid of 
‘endices contributed by others and some illustrations of the 
” ine itself, may be found to be a useful contribution to place on 
; al in the “* Proceedings” of the Institution. There are not 
use examples of the engine now in existence, and when they are 
coasig ved to the soonp Bese, the receptacle of great ¢fforts of the 
past, al will perhaps be forgotten. : 
‘Towards the end of the seventeenth century philosophers and 
mathematicians searched for a new method of obtaining motive 
wer. Mining was an important industry, requiring in most cases 
a new power that the mines might be worked to greater depths. 
Water-power where available was often insufficient, and manual 
and animal power was altogether too small and too expensive for 
workiog any but shallow mines, Deep mining was and is only 
possible with pumping machinery. Water-wheels were used for 
working pumps, The construction of the common pump was 
krown, Papin had proposed to transmit power by means of 
istons moving in cylinders acted on by the atmosphere, a vacuum 
Poving been formed under, the pistons by the explosion of gun- 
powder, and he even hinted that it might be done by steam. It 
was claimed for Papin that be invented the steam engine, because 
in 1685, in cne of his letters, he illustrated what was known of the 
properties of steam by saying that if water was put in the bottom 





A GREAT 
but the au 


appear tha 


required invention. Philosophers probably knew what might be 
done, but Newcomen had the advantage of seeing what could be 
done, and he did it. The engine when ares was imperfect, 
but defects became obvious to the designers and constructor of 
steam engines, and the want of perfection at the nt day is 
not from want of theory, but because of practical limitations and 
want of practical invention. The theory of the steam engine has 
followed its application, the natural order of things. Ascertained 
facts form the best foundation of theory. Watt’s invention of the 
sgyavate condenser was founded comparatively on no greater 
theoretical knowledge than Newcomen’s invention of the engine 
itself. Watt was probably a better educated man than New- 
comen, but no knowledge superior to that posssessed by many 
others was necessary to the invention of the separate condenser. 
Watt roughly ascertained the specific volame of steam, and so did 
Morland, and the makers of Newcomen’s engines, incorrectly. It 
was also given with more inaccuracy in a text-book edited by Dr. 
Brewster’, but quantitative results did not determine either inven- 
tion. There are so-called inventions which are nothing more than 
obvious combinations of mechanism, but inventors such as New- 
comen and Watt are pioneers who discover and occupy the 
country, whilst the theorists are the surveyors who follow to 
measure it up. 

At this distance of time it is difficult to appreciate the invention 
required to produce the atmospheric engine from the crude ideas 
of Papin and others. It appears, from Papers in ssion of the 
Royal Society, that Dr. Hooke had demonstra’ the impractica- 
bility of Papin’s scheme, and, in a letter addressed to Newcomen, 
advised him not to attempt to make @ machine on that principle, 
adding, however, that if Papin could produce a speedy vacuum his 
work would be done.4 A great deal of controversy hangs about 
this as about all things historical, and little is to be gained by | 
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of a cylinder under a piston, and the cylinder be put on a fire, the 
water would evaporate and raise the piston, and that, if after the 
pis‘on had been raised, the cylinder were removed from the fire 
and cooled, the steam would condense and the piston would 
descend ; but this was only an illustration of common knowledge. 
Sir Samuel Morland had, in 1683, stated? that steam occupied 
about two thousand times the s of the water from which it was 
produced, and made some calculations as to the powers to be 
obtained from different sized cylinders, but suggested no practical 
mode of operation. An experiment to determine the density of 
steam was made by John Payne in 1741. Payne concluded, as the 
result of his experiments, published in the “‘ Phil. Trans.,” vol. xli., 
page 821, that one cubic inch of water formed 4000 cubic inches of 
steam. Beighton calculated, from an experiment with the Griff 
engine, the second Newcomen engine erected, that the specific 
Volume of steam was 2893. The properties of steam were, 
probably, no better known to philosophers than to the ordinary 
observer who had seen the lid of a kettle dance under pressure, or 
steam issue from the spout. The only F comer er application of 
steam was made by Savery, who, in 1696, described his invention 
in a pamphlet entitled ‘Phe Miner's Friend.” Savery’s engine 
Was a pistonless steam pump—in fact, the pulsometer of to-day 
Without its automatic action. It remained for Newcomen to 
associate the bits of common knowledge in his mind for inventin 

the steam engine. He was a blacksmith probably accustom 

to invent’ methods of construction in the prosecution of his 
art. At that time mechanics were more self-reliant than 
they are now. He knew from experience what a lever was, a 


pump, @ piston, a cylinder, a boiler, and he knew that the | 


atmosphere had pressure, and that steam d a far greater 
volume than. the water which produced it. It did not require 
much more than common knowledge and observation to realise 
that. To produce, the steam engine from such known facts 


“ The Institution of Mechavical Engincers. 
See Tredgold’s “Steam Engine.” * 





minute research into disputed claims. What we do with certainty 
know is that with the common knowledge existing, and the | 
mechanical contrivances available, Newcomen alone succeeded in 
making a workable engine. 

In 1698 Thomas Savery, of london, obtained a patent for raising 
water by the elasticity of steam.> It is stated in many popular 
histories that in 1705 Thomas Newcomen, John Cawley, of Dart- 
mouth, and Thomas Savery, of London, secured a patent for 
‘*Condensing the steam introduced under a piston and producing 
a reciprocating motion by attaching it to a lever,” but no record of 
such a patent exists in the Patent-office.” Stuart gives a list of 
a commencing with 1698, and in that list is one said to have 

en granted in 1705. Dr. Pole, author of ‘‘ The Cornish Engine,” 
had a search made at the Patent-office, and no such record could 
be found. It is possible that Savery’s patent was thought to cover 
Newcomen’s invention (as Savery was associated with Newcomen).® 
This was sixty-four years before Watt invented his separate con- 
denser. Very little is known of Newcomen. It is recorded that 
he was a blacksmith or ironmonger residing at Dartmouth, in 
Devonshire, and that he was employed by Savery to do some work 
in connection with his water-raising engines. [n this way he had 
some experience in the condensation of steam.’ 


cas Pargeaen's Mechanics,” by Dr. Brewster. In this book the specific 
volume of steam was given as 14,000. Emerson, in ‘‘The Principles of 
Mechanics,” gives it as 18,340. 
4 See Stuart's “‘ History of the Steam Engine.” | 
5 Savery was born at Thilstone, near Woodbury, in Devonshire, in 1650; | 
“Fics anomie ta Il, fi 
pendices I. an , from which it appears that there is every | 
reason to believe that Newcomen had no patent, and that his invention 
was supposed to be covered by Savery’s patent of 1698, and that the latter 
was kept in force for thirty-five years, the original patent having been | 
extended for twenty-one years. | 
7 Newcomen was born at Dartmouth about the middle of the seven- | 
|}, teenth century, and died in London in 1729. It is stated in Haydn’s 
| “ Dictionary of Dates” that at the time of his death he was in London | 
| trying to secure a patent. A sketch of the house in Dartmouth occupied | 





| Cawley, a glazier of 
| His connection with Savery was dou 





Newcomen a rs to have conceived the idea of using a piston 
for givicg mee 2g mps. He became associated with John 
mouth, — for business reasons. 
tless because of Savery’s patent 
for condensing steam for raising water. He must, however, have 
been a good mechanic, because the construction of such an engine 
at a time when there was no previous experience or data to guide 
him was a task of no ordinary magnitude. He could not get 
workmen skilful enough to do his work, till, erecting an engine 
near Dudley in 1712, he secured the assist of hanics from 
Birmingham.* 

In this age of mechanical developments one wonders at the 
slow progress made in early times, till we realise the condition of 
society and the apathy with which all things technical and scientific 
was regarded by the public generally. 

As illustrating that ignorance and prejudice, the author gives a 
rather lengthy extract from the preface of a book published in 1758, 
entitled ‘‘ The Principles of Mechanics,” by W. Emerson, a copy of 
which was kindly lent to the author by Mr. H. W. Pearson, of 
Bristol :—‘‘I might have given the cuts of many more machines, 
but perhaps what I have already done 4 be thought too much 
in such a nation as this, where natural knowledge wants due 
encouragement and where no Macaenas appears to patronise and 
protect it, and where arts and sciences hang, as it were, in suspense 
whether they shall stand or fall, and where public spiritand English 
generosity are just expiring. This decline of arts and sciences is 
wholly, or in a great measure, owing to the ambition and most 
extreme avarice of the present age. Where men, not being able to 
lift their eyes above this earth, think nothing worth their care, 
but raking together the dross it affords, striving, like the toad, 
who shall die with the most earth in his paws. The duller part of 
mankind are entirely engaged in the pursuit of filthy luere, and the 





Newcomen Mine Engine. 
Drawing dated 12th January, 1826, 
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: A Cylinder. Injection Prpe and Valve P. Injection Pur=p. 
Original Working Drawing, reduced 1-gth B Piston. I Injection. . Piston Chaia. 
C. Piston Stems K. Boiler. g Working Beam. 
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brighter sort are wholly devoted to low, trifling, and often barbar- 
ous diversions. In such momentous concerns as these it is no 
wonder if arts and sciences flag, and natural knowledge mest with 
nothing but contempt, and Minerva gives place to Pluto. And, 
indeed, if the general temper and disposition of men had been the 
same in all ages as it is in this, Iam in doubt whether we had ever 
had any such things as a mill to grind uscorn for bread, or a pump 
to draw us water. It is a trifling excuse for men of exalted 


| station to urge that they are unacquainted with such arts or 


sciences. For learning has always been esteemed to be under the 
peculiar care and superintendency of the great, who ought to 
protect and encourage both that, and the professors of it, or else 
arts and sciences can never flourish. And as the encouragement 
of these evidently tends to the benefit of mankind and the pro- 
moting of the public good, nothing can excuse so gross a neglect or 
such a manifest disregard as they show for the happiness of their 
fellow-creatures. The industrious students only have the fatigue, 
whilst all the world reaps the advantage of their labours.” 

The Newcomon engine was soon brought into use, for in 1712, 
Newcomen, through the acquaintance of Mr. Potter, of Broms- 
grove, erected an engine near Dudley Castle for a Mr. Back, of 
Wolverhampton. The cylinder of this engine was surrounded 
with water. The piston was packed and had a water seal. It is 
reported that by accident a hole in the piston admitted water 
into the cylinder, and the condensation thereby became so rapid 
compared with that produced by cooling the cylinder from the 
outside that the engine worked much quicker. This may or may 
not be correct ; but it is certain, that by accident or design, the 
first improvement in the engine was condensation by injection in 
the cylinder. It appears that the second engine was erected at 
the Griff Colliery, in Warwickshire, in 1715. It had a 22in. 
cylinder. At this time the cocks and valves were all worked by 





by Newcomen when he invented the steam engine is shown in 9 pamphlet 
published in 1869 for Mr. Thomas Lidstone, of Dartmouth. 
8 See Appendix X. 
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hand, but automatic devices were soon introduced, The first 
appears to be that of actuating the injection cock by means of a buoy 
in a pipe connected to the cylinder. Desaguliers thus describes the 
apparatus: ‘‘They used to work with a buoy in the cylinder 
enclosed in a pipe, which buoy rose when the steam was strong and 
opened the injection and made the stroke.” It is said that a boy, 

umphrey Potter®, added a catch or “‘ scoggan,” which the beam 
opened, and by this means the speed of the engine was increased 
from 8 or 10 to 15 strokes per minute. 

Barney’s illustration of the Dudley Castle engine—erected in 
1712—was made in 1719, and contains the plug frame and cor 
weight device attributed to the invention of Beighton in 1718. It 
is possible that the tumbling weight had just been added for 
actuating the steam valve. The injection valve is released by the 
buoy said by Desaguliers to have been enclosed in a pipe attached 
to the cylinder, but here shown in a pipe attached to the boiler. 
The scoggan is also shown, and it is clear that the only thing that 
Humphrey Potter added, if he added anything, was a cord to caus 
the mt frame to actuate the scoggan instead of the float doing it, 


. Cylinder. 
Engine Beam 
Water Cistern. 
Plug Frame 


Pump to Cistern 


Pump Rod. 
Balance Beam 
Hot Well. 


L. Injection Cock. 
M. Steam Valve, 


The engraving shows such an addition, but the story of Hamphrey 
Potter is discredited. 

The scoggan appears in Belidor’s illastration, also in S uart’s 
illustration—Fig. 19, page 73, second edition, 1824—which is said 
by Stuart to be Beighton’s gear with improved details. It also 
appears in the York engine, Fig. 1, and the engine shown in Fig: 2.1” 

Emerson says :—‘‘ In some engines there is a catch held by a 
chain fixed to the great beam, and this catch holds the injectioa- 
cock lever or eff from faliing back and opening the cold-water 
cock, till the rising of the beam pulls the catch up by the chain 
and then the eff falls.” 

In all the earliest engines the ‘‘ eduction pipe ”—viz.,, the drain 
pipe from the cylinder, was provided with sufficient fall to prevent 
the hot-we'l water returning to the cylinder where the vacuum was 
formed. It terminated below the water level of the hot well. In 
later engines the eduction pipe was shortened and a non-return 
pipe placed on the end which was turned up ia the hot well, and 
in this way had a water seal. The next improvement consisted of 
the plug frame or “‘ hand ” gear invented by Henry Beighten, who 
erected an engine at Newcastle-on-Tyne in 1718, in which @ rod 
suspended from the beam operated on a mechanism invented by 
him called a hand gear. This contrivance, with some slight 
modification, remained till Watt’s time. 

The author has reproduced from Price’s ‘‘ Mineralogia Cornubi- 
ensis,” published in 1778, an illustration of the Newcomen engine 
of that day—Fig. 3. Also a section of the Bullen Garden Mine, 
near Camborne, in Cornwall—Fig. 4—showing the application of 
two atmospheric engines to enable the mine to be worked to a 
greater depth than was possible with the water-wheels in usa. 

In 1758 Emerson described in detail the Newcomen engine of 
that cm The description is so very excellent and clear that the 
author has reproduced it, omitting the letters of reference to an 
engraving which it contained. The description is perfectly clear 
without the letters or the engraving. 

It will be observed that Emerson gives the dimensions of an 
engine and pumps and the reported consumption of coal. Neither 
the water pumped nor the consumption of coal can be correct. 

Description of the engine.—‘‘ The fire engine to raise water has a 
great beam or lever, about 24ft. long, 2ft. deep at least, and near 
2ft. broad. It lies through the end wall of the engine-house, and 
moves round a centre upon an iron axis. Tbe steam cylinder is of 
iron, 40in. diameter or more, and 8ft. or 9ft. long, the piston 
sustained by the chain. The fireplace is underground. The boiler 
is 12ft, diameter, which communicates with the cylinder by a hole 
and throat pipe 6in. or 8in. diameter. The boiler is of iron and 
covered over close with lead ; in this the water is boiled to raise 
‘steam. The regulator being a plate within the bciler which opens 
and shuts the hole of communication, this is fixed on an axis 
coming through the boiler, on which axis is fixed a horizontal 
piece called the spanner, so that moving the spanner back and for- 
ward moves the plate over the hole and back again. There is a 
horizontal rod of iron movable about a joint, and a piece of iron 
with several claws called the wye, moving about an axis in a fixed 
frame. 

‘* The claw is cloven, and between the two parts passes the end, 
with two knobs to keep it in its place. There is the working beam 
or plog frame, in which is a slit, through which the claws pass and 
are kept there by a pin going between them. There is a leaden 
pipe called the injection pipe, carrying cold water from the cistern 
into the cylinder, and is turned up at the end within the cylinder. 
To the injection cock is fixed an iron rod lying horizontal. The 
end goes through a slit in the end of another piece, and on the end 
is a knob screwed on to keep it in place. There is a piece of iron 
with several claws called the ‘eff,’ movable about an axis. The 
claw goes through the slit in the plug frame and is kept there by 
the two pins ; the clawgoes over the piece. As the piece is moved 
back vac forward, the injection cock opens and shuts. There are 


9 It is curious to observe that the first engine was erected for Mr. Back 
through the influence of a Mr. Potter. Mr. Norris writes that John and 
Abraham Potter were engineers in Durham, and erected an engine for 
Mr. Andrew Wauchope in Midlothian in cr about 1725. See also 
Bald’s *‘ View of the Coal Trade of Scotland,” pages 18, &c., for a full 
account of this engine. He prints the contract in full, giving many 
interesting details. 

1° To scog is said to be a Yorkshire term meaning toskulk.— Mechanic's 
Magozine, page 154; Stuart, page 154. 





. Tumbling Weight 


several holes in the plug frame that by shifting the pins serve to 
set the pieces higher or lower as occasion requires, There is the 
snifting clack balanced by a weight and opening outwards to let 
out the air in the cylinder at the descent of the piston. In some 
engines a pipe goes from it to convey the steam out of the house. 
There is a leaden pipe called the sinking pipe or eduction pipe 
going from the cylinder to the hot well; it is turned up at the end, 
and has a valve opening upwards ; this carries away the water 
thrown in by the cold water pipe. or injection pipe. There is the 
feeding pipe, going from the hot we!l to the boiler, to supply it 
with water by a cock opening at pleasure. There are two gauge 
pipes with cocks, one reaching a little under the surface of the 
water in the boiler, the other a little short of it. By opening these 
cocks it is known when there is water enough in the boiler, for one 
cock will give steam and the other water ; they stand in a plate 
which may be opened for a man to go into the boiler to clean or 
mend it. There is the puppet clack or safety valve. From this a 
wire comes through a small hole to which is fixed a thread going 
over a pulley, with a small weight at it; the weight on the clack 








oeoewsed 





Beighton Valve Gear. 


| is about a pound for every square inch, There is a steam pipe 
| going from the clack out of the house. When the steam in the 
| boiler is too strong, it lifts up the puppet clack and goes into the 
steam pipe, by which it is conveyed away, otherwise the boiler 
would burst. There isa pipe carrying water from the cistern into 
the cylinder to cover the piston to a good depth, also a cock open- 


| a hole to let it out through a pipe in the hot well when there is 
too much. There is a force pump, with a bucket and clack, and 
two valves opening upwards, This pump is closed at the top, 
and, being wrought by a lever, it brings water out of a pit into a 
cistern for supplying condensing water. There are speers (spears) 
which work in wooden pumps within the pit. The cylinder is 
supported by strong beams going through the engine house. 
There is the first floor and the upper floor. At the end of the 
beam there are two pins, which strike against two springs of wood, 
fixed to two timbers or spring beams lying on each side the great 
lever. ‘These pins serve to stop the beam and hinder the piston 
coming too low in this cylinder. 

‘* When the engine is to be set to work, the water in the boiler 





must be made to boil so long till the steam is strong enough, which 
is known by opening the gauge cocks. 
opened by moving the spanner by 
hand, then the steam is let into the 
cylinder, which lets that end of the 
beam rise up, this raises the working 
beam or plug-frame and moves the 
eff, which moves and opens the cold- 
water cock, at the same time is 
moved the wye and shuts the inlet 
steam hole. e injection cock being 
opened, the cold water rushing into 
the cylinder is thrown up against the 
piston, and, descending insmall drops, 
condenses the hot rarified steam and 
makes a vacuum under the piston. 
Consequently the weight of the atmo- 
sphere pressi upon the piston 
brings | sees , = inner end which 
raises the other end, which works the 
pumps, As the inner end descends, 
the working plug frame descends, and 
moving the eff and the wye shuts 
the cold-water cock and opens the 
hole inlet steam, and the steam goes 
into the cylinder which takes off 
the pressure of the atmosphere, and 
the outer end descends by the weight 
of the speers and the inner end 
ascends as before, which opens the 
injection cock and shuts the steam 
inlet, so by the motion of the beam 
up and down the cock and holes shut 
and open alternately ; and by this 
means of condensing and rarifying 
the steam by turns within the cylin- 
der, the lever or beam constantly 
moves up and down, by which motioa 
the water is drawn up by the pumps, 
and delivered into troughs within 
the pit, and carried away by drifts or 
levels. At the same time the : 
motion of the beam works the cold-water pumps and raises water 
into the injection water cistern. 

‘* When the engine is to cease working, pins are taken out of the 
plug frame, and the cold-water cock is kept close shut while the 
nner end is up. P ‘ 

“The diameter of the pumps within the pit is about Sin. or 9in., 
and the bores of the pumps where the speers work should be made 
wide at the top, for if they be straight more time is required to 
make a stroke, and the barrels are in danger of barstiag: Likewise, 
if water is to be raised from a greater depth at one lift, the pumps 
will be in danger of bursting, therefore it is better to make two or 
three lifts, placing cisterns to receive the water. 


Water Engines pump 





‘The speers or rods that work in the pumps, consisting of 
several lengths, are joined thus :—Each piece has a stud and hole, 


ing to any wideness that the water may run in a due quantity, and | 


Then the inlet hole is | 


from this level 
Fire Engines pump from double this depth 


—— 


which are made to fit, and the studs of one being put close i 
holes of the other, and an iron collar drove pee od = + 
middle, they are then firmly fixed together. “i 

“ There is never made a perfect vacuum in a cylinder, 
as the elastic force of the steam within is sufficiently diminished 
the piston begins to d d. The um is such that about 8 lb, 
press9s upon every square inch of the piston, or in some engines not 
above ag 7 Ln pay Sager —— or fourteen strokes in 
a minute, and makes a 6ft, stroke, but the larger the boiler ; 
eon we — , 7 wae id Ge 

cubic inch of water in this engine will make 13,34: i 
inches of steam, which therefore is fifteen times rarer than pm. 
air. But its elastic force within the boiler is never st: ger or 
weaker than common air ; if stronger it would force the water out 
of the feeding pipe. This engine will deliver 300 hogsheads of 
water in an hour to the height of 60 fathoms. She consumes about 
thirty bushels of coal in twelve hours. In some engines thiore is g 
different contrivance to open and shut the regulator which is 
performed thus :—As a beam ascends, it turns the wye about its 
axis, causing a weight to fall and strike a smart blow on a pin and 
shuts the regulator. And when the beam descends a similar action 
opens the regulator. There is a cord fixed at the top of the wye 
to hinder it from going too far on each side ; likewise for opening 
and shutting the injection cock instead of the pieces described 
Some engines have quadrant wheels with teeth, which moving one, 
the other opens or shuts the cock of the injection pipe, !! : 

‘Tn some engines there is a catch held by a chain fixed to the 
great beam, and this catch holds the eff from falling back and 
opening the cold-water cock, till the rising of the beam pulls the 
catch up by the chain, and then the eff falls.” 

This is the contrivance said to have been invented by Humphrey 
Potter, applied to the working of a buoy for opening ani closing 
the cocks. The story probably arose from calling the cock-buo 
“cock-boy.” The contrivance is embodied in the Cornish engine 
e- From the above description, written twenty-nine years after 
; ‘ewcomen’s —_ it A evil my gee’ the atmospheric engine was 
largely in use. e author s of some ine differing fro 
others in details. wp ha at work tations of the mining 
distriets of England. In this year—1758—many engines were at 
work. in Cornwall, and it appears that in that county Newcomen 
erected an engine in 1720, or twe after Beighton’s invention 
of the hand gear. It is said that: hi Seeeeee Coan wall wan 
erected in 1814, but there are nodefinite In. 1769 Smeaton 
computed the duty of fifteen engines in the Neweastledistrict, and 


one year later made note of eighteen | engines in. Cornwall 
eight of which had cylinders 60in. to 70in, diameter. 
A Calculation of the Cylinder and Pumps of the Fire Evyines, 
‘' If it be required to make an engine to draw any given numkr 


for as soon 





| of hogsheads of water in an hour from f fathoms deep to make any 
| number of strokes in a minute 7 a 6ft. stroke, find the ale gallons 


to be drawn at one stroke, which is easily found from the number 
of strokes being given. 
** Let g = number of ale gallons to be drawn at one stroke, 
‘‘Let p = pump’s diameter. 
‘* Let ¢ = cylinder’s diameter. 
“Then p= 5-9; 
and suppo-ine the pressure of the atmosphere on an inch of the 
piston to be 7 Ib. ae: = 
“Then c = poy = 13-07fa 
7 7 


‘Note, if instead of 7 1b. you suppose the pressure of the atmos- 
phere to be 1 1b.; and instead of a 6ft. stroke to make anr feat 


The author has arranged the events in connection with the sub- 
ject in the chronological order, and it is interesting to observe that 
though Watt had finished his labours in Cornwall in 1800, bringing 
the duty of his engines up to 20 millions, yet batwean 1810 and 1821 
three Newcomen engines were erected at the Farme Colliery in 
Scotland ; particulars of these engines ara given in the appendix by 
the author. 

In those days there was the want of knowledge of what others had 
done forming a great bar to progress. Publication of what has been 
accomplished, and the knowledge thereby imparted, has hastened 
the progress of mechanical science and arts during the last fifty 
years as much as the theoretical teaching of schools. 


Tie Newcomen eagine.—Events in chronological order :— 


1698. Thomas Savery, of London, obtained a patent for raising 
water by the elasticity of steam, Savery’s engine had n? 
piston. 


Parallel Seclion of Bullen Garden Mine, near Camborne. 


From“ A Treatise on Minerals, Mines, and Mining,” by W. Pryce, 
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1702. Savery’s ‘‘ Miner’s Friend” published. Savery’s advertise- 
ment in ‘‘ Post Man,” March 19th to 21st, notifying that 
his engine may be seen at work ‘‘at his workhouse in 
Salisbury-court, London.” This advertisement was 
printed ‘in ‘Notes and Queries,” January 27th, 1990 
(9 ser. v. 64).12 

1712, Newcomen erected an engine near Dudley Castle fora Mr, 
Back, of Wolverhampton. This engine had a water-jacket 
around the cylinder condensing the steam, but afterwards 
injection in the cylinder was adopted. All valves worked 
by hand. : 

11 This is the Beighton gear or tumbling-weight device. From the 
above description it is clear that the plug frame was in use without and 
probably before Beighton’s device, 
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———— 
1712 to 1713. A buoy used togive automatic action to the injection 
COCK. : 
7 Newcomen engine, said to have been erected at Wheal Vor 
A in Cornwall, and another at Ludgrove in 1720, 
1715. Savery died in London. sie: Be 
17, D2comber 29th.—Calley (or Cawley) died whilst erecting an 
17. engine at or near Ansthorpe, Yorkshire, This is from the 
burial register of Whitkirk. See Farey’s ‘‘Steam Engine,” 
rage 155.14 
B Pnton invented the ‘‘hand gear.” The steelyard safety 
valve was introduced, also the snifting valve and the 
shortened eduction pipe with its non-return valve, All 
the essential features of the perfected engine were now 
present. : 

1720 Newooeait went into Cornwall and erected anengine at Wheal 

‘*Portune Mine. Another engine on the same model was 
erected at Pool Mine in 1746. 

An advertisement in the Daily Oourant, July 24th, 1721, 

; beginning ‘* Whereas an engine to raise water by Fira 
commonly called Savery’s engine ,” and inviting 
attention to a new form of engine. The above was printed 
in * Notes and Queries,” January 27th, 1900—9 ser. v. 64. 
See also ** Notes and Querie:,” February 17th, 1900, fora 
communication from J, E. Hodgkin.}% 

1725. Joseph Hornblower erected an aae at Wheal Rose, 
* “Truro ; a second engine was erected at Wheal Busy, and a 
third at Polgooth. : é 

April 8th._—Steam engine at work at Tipton, Staffordshire. 
(On this day the son of John Hilditch, ‘‘ Manager of 
y° Fire Engine at Tipton,” was baptised in the Parish 
Chureh of Bilston.—THE ENGingER, November 11th, 
1898. }!3 

. Newcomen died in London. st lary, é : 

1733. July 24th.—Savery’s patent expires, having been in existence 
for 35 years. f : 

758, Many engines at work in Cornwall, one at Herland having a 
70in. cylinder.. (Emerson describes in detail the New- 
comen engines as then used.) : ‘ 

1767. Smeaton first turned his attention to the atmospheric engine. 

1769, Smeaton computed the duty of fifteen engines in the New- 

castle-on-Tyne district, and found the average duty to be 
5-59 million one bushel or 84 1b. of coal. 
January 5th.—Watt’s first patent. 

70, Smeaton made note of eighteen large engines in Cornwall, 

eight of which had cylinders from 60in. to 70in. diameter. 

1772. Smeaton made improvements in details, not altering the 

general construction, and succeeded in obtaining a duty of 

9-5 mill, 


1718. 


sent for into Cornwall about 1720 to 1725 to erect an atmospheric 
— at Wheal Rose Mine, near Truro. 

t may be interesting here to observe, on the authority of Cyrus 
Redding, i amey as son of Joseph Hornblower, and author of 
‘* Yesterday and To-day,” &c. &c., that the Newcomen engine was 
not such a simple machine as only to require the attention of boys, 
as stated in popular histories, but that it required the united 
exertion of three men to start the engine. 

A second engine, it appears, was erected by Hornblower at 
Wheal Bury or Chasewater Mine. A third at Polgooth. Joseph 
Hornblower then left the county, and his son Jonathan came down 
and erected his first engine at Wheal Virgin, about 1743. The 
fourth son of Joseph was Jonathan Carter, the inventor of the 
compound engine and the double-beat steam valves, who died at 
Penryn in 1815, 

From 1720 to 1740 few engines were erected in Cornwall because 
of the high duty on sea-borne coal. In 1741 an Act of Parliament 
was passed for the remission of the duty on coal used for fire 
engines for draining tin and copper mines in the county of Corn- 
wall.!> The effect of the passing of this Act was that by the year 
1758 many engines had been brought into use; one engine at Her- 
land had a 70in. cylinder. | 

Rotative atmospheric engines. —It appears that attempts were | 
made as early as 1768 to produce a rotative motion from a New- 
comen engine, but it was not till about 1780 that it was succesfully 
accomplished by the use of the crank. 

It does not appear that any attempt was made, before Watt's 
separate condenser was invented, to reduce the cooliog effect of 
the injection water oa the cylinder by effecting the condensation 
in a small vessel attached to the cylinder. It is, however, evident 
from Fig. 5 that after Watt’s patent, Newcomen engines were 
made with separate condensers without air pumps, the air being 
discharged through a snifting valve. Such condensers were known 
as ‘‘ pickle pots,” and are shown clearly in Figs. 5 and 6. 

List of appendices to Mr. Davey’s epee ndix I., Mr. W. 
G. Norris ; I1., Sir Frederick Bramwell; IIl., Mr. Davey; IV., 
Mr. Pearson; V., Mr. Crabtree ; VI., Mr. Hipkins ; VII., Messrs. 
Thornewill and Warham; VIII., Mr. W. B. Collis; IX., Mr. 
Hugk 8S. Dann ; X., Institution Notes. 

(To be continued.) 








EDUCATION OF ENGINEER APPRENTICES. 


We have received from the Principal of the Manchester 
Municipal School of Technology the circular which is 





up evening study, and will have full opportunity to prepare the 
homework and do the reading required. 

More advanced courses will be arranged in succeeding years, 
which would enable the apprentice to qualify for the school 
diploma or the certificate in engineering. 

he fees charged will be on the basis of those arranged in the 
evening syllabus, and for the complete course of forty weeks are 
fixed at £1 10s. 

Measures will be taken to ensure an absolutely regular attend- 
ance and for the due performance of all homework required. 

Reports will be rendered to the individual firms periodically, 
and at other times where the circumstances demand it. 

The question of the payment of the apprentices’ fees and the 
payment of wages during the hours of instruction is a matter 
which is obviously left to the discretion of the individual firms. 

It may be stated that a scheme upon somewhat similar lines to 
the foregoing is this session in operation at the Technical School, 
Swindon, under the auspices of the Great Western Railway Com- 
Pang, for a selected number of their engineering apprentices. 

The Principal would be glad to give any further information, 
and to receive communications from firms interested in and willing 
to support the scheme. J. H. ReyNoxps, Principal. 

September, 1903, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

THE chief mechanical engineer for the West Australian Railways, 
Mr. T. F. Rotheram, died suddenly at Perth on September 18th, 

The City Council of Sydney expect to have their electric lighting 
and power plant in operation by April next. The tender for the 
power station and offices has been let to J. Stewart and Co. 
for £17,468 ; this is exclusive of the steel framing, which is being 
manufactured by a separate firm, involving a further outlay of 
£10,000. The plant will be capable of generating 1500 kilowatts, 
equivalent to, say, 25,000 incandescent lamps of 16 candle-power 
each. The dynamos are of the three-phase alternating current 
type, with a pressure of 5200 volts, and a periodicity of 50 cycles. 
Altogether the present scheme will cost about £150,000. 

The South Australian railway report for the year ending June 
30th last shows that the gross earnings have decreased to the 
extent of £8563 as compared with last year. The drought affected 
the traffic, but in a very smali degree as compared with some of 
the other States. Concessions were made in the carriage of starv- 
ing stock, chaff, seed wheat, and farming implements, which, it is 


| stated, represents fully £9000. The mineral traffic has again 

















Fig. 5-16 H.P. PICKLE-POT ATMOSPHERIC ENGINE Fig. 


1775. Smeaton erected a Newcomen engine at Chasewater in Corn- 
wall, the steam cylinder 72in. diam. Water load 7} lb. 
Lift on pumps 360ft. This engine was altered by Watt to 
his system. 

76. Watt corresponded with Smeaton and claimed 21-6 mill dut 
for his engines. Smeaton, after making experiments wit 
Watt's engines, laid it down as a general rule that the 
Watt engines did double the duty of the Newcomen. 

. Watt erected three more of his engines in Cornwall, his first 
having been erected the previous year, In these engines 
the load on the piston was increased from the $ lb. in the 
Newcomen to 11 lb. or 12 Ib. in the Watt engines. 

8. Smeaton found that a Watt engine at the Birmingham Canal’! 

did a duty of 18 millions, and one at the Hull Waterworks 
18-5 miliions; Two engines at Poldice were found to doa 
duty of 7 millions on one bushel of coal. 

1781. October 25th.— Watt's second patent. 

1800. Watt finished his laboar in Cornwall, having raised the duty 

of his engines to 20 millions, 

1810. A Newcomen engine was erected at the Farme Colliery, 
Rutherglen, Scotland, for winding and pumping ; ia 1820 
another was added for winding, and in 1821 another 
having a 60in. cylinder for pumping. 

Newcomen had associated with him Cawley, a plumber and 
glazier, and it will be observed that the pipes of the engines were 
at first made of lead with plumber’s joints. In the early days the 
steam cylinders only were obtained from ironfounders, and the other 
parts of the engine were built by local blacksmiths, carpenters, 
and plumbers, under the direction of an engineer. 

_The engine was first fixed on a boiler of haystack form, but the 
vibration of the engine so loosened the joints that it was found 
advisable to secure the cylinder to strong wooden beams above the 
boiler, Ata later date the engine was fixed on a separate founda- 
tion by the side of the boiler, and as time went on iron pipes were 
substituted for lead, and the wagon boiler was introduced to take 
the place of the haystack. 

Among the first erectors of the Newcomen engine were the 
Hornblowers in Cornwall. Newcomen visited Mr. Potter, of 
Bromsgrove, and erected an engine near Dudley Castle in 1712. 
This is the historical engine in which injection in the cylinder was 
first used. In the vicinity lived Joseph Hornblower, an engineer 
who became acquainted with Newcomen’s engine, and who was 








ps * These and some other notes have been contributed by Mr. Richard B, 
oBser, 


. - these and some other notes have been contributed by Mr. Richard 
B. Prosser. 

4 A drawing of almost the firat Watt engine for the Birmingham Canal 
./as illustrated in Taw Enorvggr, July 15th, 1898. This is now erected in 
the yard at Ocker Hill, near Wednesbury, ‘ 


es below. From this it will be obvious that this 

school is entering very heartily into the modern schemes 

for the education of engineers :— 

Statement of the Facilities Offered in Day Classes for the Instruction 
of Apprentices Employed in Engineering Works and Nominaisd 
by the Firms employing them. 

The Committee of the Municipal School of Technology being 
desirous of affording facilities in day classes for the instruction of 


selected « ; rentices employed in engineering works, so as to avoid | 


the need : fsuch apprentices attending evening classes, are prepared 
to make arrangements accordingly. 

As probably under the most favourable circumstances only a 
comparatively small percentage of the apprentices engaged in 
engiceering works could be given the privilege of day instruction, 
it is needful to lay down somé simple conditions of selection. 


The chosen apprentices should have reached their eighteenth | 


year, and have already studied and passed satisfactory examina- 
tions in at least the elements of mathematics, geometrical drawing, 


and mechanics, which subjects they will have studied in evening , 


classes. 
There would be others who had already prior to apprenticeship 
gained this knowledge, and might therefore have from the first the 


privilege of attending the proposed day courses throughout their | 


apprenticeship. 

With respect to the former, a certain number in each works 
concerning whom favourable reports of progress had been received 
might then, at the discretion of the firm, be offered the opportunity 


of attending the day courses throughout the session of about forty | 
| ture at no distant date.” 


Having regard to the necessity of disturbing as little as may be | 


weeks, 


the organisation and business arrangements of the works, it is 
arranged to hold the classes on Monday all day, namely, from 
9.15 a.m. to 1.15 p.m., and from 2 p.m. until 6 p.m. 

The subjects included in the course are as follows :— 


Mathematics kee Wea eae 2 hours, 
Engineering lectures ... ... ... 2 hours, 
Mechanical laboratory exercises ... 2 hours. 


Engineering drawi Pay i ae eet: 

The time arranged will be equal to that given on four evenings 
in the week, and will extend for nearly ten weeks beyond the 
ordinary evening session. 

The apprentice will thus be relieved from all necessity to take 


19 The Act referred to is the 14th Geo. IL., cap. xli., and intituled :—An 
Act for granting to his Majesty the sum of one million out of the sinking 
fund, and for applying other sums therein mentioned for the service of 
the year 1741 ; and for allowing a Draw-back of the Duties upon Coals 
used in Fire Engiaes for drawing Tin and Copper mines in the County of 

| Cornwall, &c. . . . . 











6—PICKLE-POT ATMOSPHERIC ENGINE 


shown a falling off, owing to the prevailing low prices. For the 
purpose of economising on account of “the reduction in gross 
earnings, expenditure was restricted in every branch, so far as was 
consistent with existing regulaticns, and, as stated by the Com- 
missioner, ‘‘ by postponing repairs and renewals which it would 
have been the truest economy to effect.” 

The alterations and additions to Adelaide station are approach- 
ing completion. 

The first of a new type of powerful, narrow-gauge engine, to be 
known as class ‘‘T,” specially designed by the chief mechanical 
engineer, Mr. T. Roberts, for the haulage of heavy loads, was 
completed at the Government workshops and put into traffic. 
The practical results are in exéess of expectations, the engine 
proving equal to the haulage of a load 50 per cent. greater than 
that of any narrow-gauge engine hitherto running. 

Mr. Roberts again draws attention to the great desirability of 
equipping the whole of the rolling stock with the Westinghouse 
automatic continuous brake, and —— the fact that they 
now stand alone of all the State railways in Australasia in not 
having proceeded with this work. 

In the report of the Engineer-in-Chief—Mr. A. B. Moncrieff— 
he states :—‘‘ The running road and permanent structures on the 
open lines have been maintained in safe condition for traffic, but it 
is certainly most unsatisfactory that, for reasons over which the 
department had no control, the whole amount of the provision for 
maintenance could not be spent, as many of the works are falling 
into a condition of disrepair which is not creditable, and I can only 
repeat the statement that some of the retrenchment which has 
been forced upon this department will mean accumulated expendi- 








Tue Miller locomotive “cab ” signalling system, which 
was recently installed in the Woodhead Tunnel of ..the Great 
| Central Railway, is now in use on ths Harlem line of the New 
York Central Railway, from the Harlem River’at One Hundred 
| and Thirty-third-street, New York City, southwards to Fifty-fifth- 
| street—a distance of about four miles, This is a four-track road, 
| and from 500 to 600 trains pass overit daily. Two miles ofitare in 
tunnel, where the roadside signals are 2 te turning on vertical 
| spindles ; north of the tunnel semaphores are used. These signals 
| are operated by hand, but are electrically controlled, the controll- 
ing apparatus, in the tunnel being provided with track circuits 
throughout the length of the block sections. The New York 
| Central has fourteen locomotives equipped with the ——- 
| apparatus, and has decided to equip eighty-three more. This will 
| make possible the use of the ‘‘cab” signals on all the company’s 
| trains which pass through the tunnel, 
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ELECTRO-PNEUMATIC HAMMER. 


On March 23rd, 1902, we illustrated the pneumatic power 
hammer made by Messrs. B. and S. Massey, of Manchester. 
That hammer was belt driven. Recently a new design has 
been got out, and is illustrated below. It will bo seen that 
the belt pulley has been replaced by a spur wheel, which is 
driven by a small electro-motor mounted on the base. This 
pattern has been got out to meet the objection that in many 
smithies it is not possible, or not convenient, to arrange to 
drive by a belt. The design is distinctly neat. and will appeal 
particularly to those managers who use electricity through- 
out for power purposes. Into the particulars of the hammer 
and the sort of work it will do we need not enter, as we treated 
pretty fully of it in the issue to which reference has already 
been made. 

Two sizes of this hammer are made, one of 3 cwt., theother 
of 7 cwt. Allowing the ordinary margin for overload, the 
mctors fitted are respectively of 7 and 15 brake horse-power. 


These seem rather high figures, but it has to be borne inJ 











ELECTRO-PNEUMATIC HAMMER 


mind that these hammers are very powerful tools, striking a 
heavy blow. The makers r ise that the power consump- 
tion is high, but they claim that it isWaifgused. The increas- 
ing popularity of the pneumatic fe would seem to 
indicate that their claim is just. - 








SELF-DISCHARGING STEEL WAGONS. 


We illustrate herewith one of a number of steel hopper 
wagons which have recently been erected by Messrs. W. R. 
Renshaw and Co., Limited, of Stoke-on-Trent, to the order 
of the Great Southern and Western Railway Company of 
Ireland. The wagons, a train of which is to be used for 
ballasting purposes on the line, have a carrying capacity 


of 15 tons of broken slag or other similar material. The 
wagons are self-discharging, the discharge being regulated by 
simply varying the gap of the door as required. The wagons 
are fitted with specially strong wheels, these having cast steel 
centres with twelve spokes of an extra heavy type, the 
journals being 10i0. by 5in. By this means the wagons can 





FiIFTEEN-TON WAGON 


Le load: d up with rails, sleepers, &c., which may be required 
in connection with a breakdown gang, or in a renewal of per- 
manent way, when the loads might be increased -to 20 tons. 
Exceptionally strong steel underframes are provided, these 
latter being further strengthened by having headstocks and 
sole-bars joined by Renshaw’s-patented method of attachment, 
this being effected by joggling and bending round the sole- 
bars, so that they rest inside the headstocks and are riveted 
directly thereto. The wagons, the whole of which have been 
completed at Stoke-on-Trent and delivered ready for traffic 
on the rails in Dublin, are altogether a most useful and ser- 
viceable class of-rolling stock. The gauge is 5ft. 3in. 








Tue carrying capacity of the average German railway 
wagon is from 10 to 15 metric tons. Recently the Vereinigte 
Konigs und Laurahutte Aktiengesellschaft fur Bergbau und 
Huttenbettfieb received an order from the Prussian State Railways 
for 200 freight cars, each of 20 metric tons capacity. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


New York cantilever bridge.—One of the several new bridgcs to be 
constructed across the Ea-t River at New York wiil be at 
well’s Island, which divides the river into two channels. It will 
have two cantilever spans of 1182ft. and 984ft, over the two 
chancels, each connected to its approach viaduct by a shore or 
anchor span of 460ft., while between the two cantilever spans is a 
span of 630ft., crossing the island. The bridge will be a double- 
deck structure with a width of 90ft. over the lower floor, The two 
lines of trusses are 60ft. apart between centres. On the lower 
floor is a 36ft roadway, beyond which, on each side, is a tramway 
track close to the trusses. The floor beams extend 15ft. beyond 
the trusses and carry a line of rails for an electric tramway operated 
on the underground conduit system. The upper deck is 15ft. 
clear above the lower, and carries two lines of rails for the elevated 
railway trains and footwalks, each 12ft, wide. The upper booms 
of the trusses will be of 12in. to 18in. nickel steel eyebars, whi'e 
the lower booms will be of box section, The floor will be of buckle 
plates fitted between the floor beams. The specifications require 
the use of open-hearth steel, and where nickel steel is used it must 
contain at least 34 per cent. of nickel. The test specimens for 
nickel stecl eyebars must show 90,000 lb. ultimate strength Lefore 
annealing. After annealing it must be 85,0001b., with 50,000 Ib. 
elastic limit, 20 per cent. elongation in 8in., and 40 per cent. 
r.duction inarea. The annealed full-sized bar must show 85,000 Ib. 
and 48,000 1b.; elongation, 9 percent. in 18ft, and 40 p2r cent. 
reduction in area. Thisis probably the first time that nickel steel 
has been specified for bridge work. The difficulty in making large 
eyebars increases with the increase in carbon, and here nickel 
steel gives the advantage, as 34 per cent. of nickel increases the 
ultimate strength as much as 15 points of carbon, with a greater 
increase in the elastic limit. 

New steel works and rolling mill.—The Inland Steel Company, 
U.S,A., has comp’eted a new steel plant and rolling mill for bars, 
flats, rounds, joists, angles, channels, and tees, The plant covers 
50 atres. “The open-hearth furnace building and blooming mill 
building form a single structure 1000ft. long, with a billet dock at 
one end. It is served by five electric cranes. The furnace 
department is 132ft. by 330ft., with eight soaking pits and four 
50-ton basic open-hearth furnaces, giving 16 to 18 heats per week. 
The charging machine is suspended from the trolley of a travelling 
crane. The blooming mill has 32in. rolls, and is served by tables 
on each side; it is in a building 60ft. by 472ft. The shears are 
122ft. from the mill, beyond which is a transfer table operated by 
electricity, upon which the blooms or billets, after being sheared, 
ere transferred and delivered to the bar mill. The bar mill 
building is 150ft. by 350ft., equipped with a 24in. train having four 
stands of rolls driven by a — of reversing engines with cylinders 
36in. by 48in.~ The roll table from the bar mill to the hot beds is 
commanded by a cold saw, and the hot beds are served by two 
5-ton electric cranes of 80ft. span. The roll tables on each side of 
the bar wi!l ensure the economical use of material of any section, 
and it is claimed that they produce a savirg of 75 per cent. 
over the ordinary bar mill practice. The sheet mill is 100ft. by 
575ft., with eight 36in. finishing mills, turning and dressing rolls, 
steam pickling machine, ten pairs of 126in. square shears, and 
sixteen annealiog pits. The boiler-house has boilers of 6000 horse- 
power, with automatic stokers. Producer gas is used in the fur- 
naces and annealing ovens, and all shears, cold saws, straightener, 
&c., are driven by individual electric motors. There is a complete 
laboratory equipment, in charge of four chemists—two by day 
and two by night. About 850 men are now employed. 

Pneumatic grab bucket dredger.—In the Chaquette dredger now 
being introduced in the United States, the grab bucket is carried 
by a rectangular horizontal frame of steel channels, slung by two 
inverted V’s from an overhead beam, to the middle of which is 
attached the hoisting cable. The frame is about 5ft. by iat, and 
the slings are 6ft. high, while the bucket is about 24ft. deep. 
Upon each balf of the grab is a heavy lug and a pivoted arm. 
To one arm is attached the horizontal cylinder, 16in. by 34in., 
while to the other is attached the head of the piston-rod. The 
cylinder moves upon guide rods. When the grab is open, the 
piston-rod is within the cylinder, and the piston is over the centre 
of the grab. When compressed air is admitted, the piston moves 
forward and the cylinder moves backward, both descending mean- 
while, so that at the end of the stroke the cutting edges of the 
grab overlap. The closing is automatic, and is controlled by a 
slide, a coiled spring, and a four-way valve. The hoisting cable 
isZttached to a slide within the cross beam, and the spring within 
tKis slide is ee eae when the weight of the bucket is carried 
by the cable. hen the open bucket comes to a bearing upon 
the material to be dredged, the slide is relieved of the weight, and 
the spring expands, operating a valve which admits air behind the 
piston and closes the bucket. At any desired height a trip or 
tappet engsges the valve, and air is admitted in front of the 

iston, which causes the bucket to open and discharge its load. 

n rising, the bucket passes through a balanced door in a shoot or 
trough, this closes when the bucket has passed, and when the 
contents are dumped they pass down this shoot to the railway 
ear or barge. In this way all swinging of the bucket sideways to 
discharge is avoided. 

The properties of nickel steel.—In a recent paper before the 
Western’ Pennsylvania Engineering Society, U.S.A., Mr. R. H. 
Watson pointed out that the properties of nickel steel which re- 
commend it asamaterial for construction are toughness, great 
tensile strength, a high elastic ratio, and a high ene for with- 
standing shock and repeated changes of stress. Tests show that, 
while ordinary steel of 0-35 per cent. carbon will break after 
317,000 alternations of stress, nickel steel with 0-25 to 0-30 per 
cent. carbon and 5-5 percent. nickel will only break after 4,370,000 
alternations. To test the applicability of a higher carbon nickel 
steel for structural purposes, the Carnegie Steel Company made a 
heat of the following composition:—Carbon, 0-35 per cent. ; 
phosphorus, 0-022; manganese, 0-68; sulphur, 0-022; nickel, 
3-24 per cent. This was rolled into plates, angles, bars, and eye- 
bars, and forged into axles. The standard specifications for 
medium structural steel call for 60,000 lb. to 70,000 lb. tensile 
strength, an elastic limit not less than half the ultimate strength, 
and an elongation of 22 per cent. in 8in. The average elastic limit 
of. the nickel steel was approximately the tensile strength and 
double the elastic limit, while the tensile strength was about 50 

r cent. higher, and the elongation diminished only 20 per cent. 

o difficulty was found in shearing, —. planing, or other 
shop working of the nickel steel.. The effect of overheating of 
rivets is about the same in nickel steel as in ordinary steel with 
the same percentage of carbon, Tests of shearing rivets showed 
43,600 lb. and 46,000 Ib. for ordinary steel rivets in single and 
double shear. For nickel steel rivets the results were 85,720 lb. 
and 90,0701b. respectively.- Nickel steel axles are stronger ; they 
take more time for the journals to wear to fit the brasses, but after 
a good fit is obtained the friction is from 6 to 10 per cent. less, 
Nickel steel rails appear likely to outlast four ordinary rails ; these 
have 0-45 per cent. carbon and 3-25 per cent, nickel. 

American Tramway A ssociation.—The twenty-first annual meeting 
of the American Street Railway—or Tramway—Association was 
held at Saratoga in September. The association is composed of 
206 subscribing companies, which sent their officers to the meeting 
as delegates, there being no individual membership. It is a pros- 
perous association, having some £2000 in the bank. The president’s 
address took up the question of standards, and suggested that 
standardisation of equip t and operating practice for electric 
railways was a necessary development, following the experience of 
the steam railways. A committee was appointed to confer with 
the Postmaster-Genenal in regard to larger compensation for 
carrying the mails. Many roads refuse to perform this service on 











account of the inadequate rates. In a discussion as to gas engines 
v, steam turbines, one member preferred the former, but it was 


Black-' 


sag considered far inferior to the steam turbine, A 

y Mr. McCulloh described the most recent practice in large B 
power alternating-current central stations, and Mr, Coons vee 
paper on ‘ Train Orders and Train Signals for Inter-urban Lin : 
Tre subject of goods and parcels: service was discussed pi i 
appeared to be the ne ge that this is as yet only in its pe 
stage, and will be largely developed. Some lines operate a seryj 
of wag in cc tion with the goods service. As to foun 
wheeled and double-bogie cars, the experience is that the lattes 
ride better at high speed and are less severe on the Permanent 
way. A committee was appointed to confer with rail makers pr 
endeavour to have the extra rate removed which is now cha ed 
for very high flange rails, as the market for such rails is so ne 
that the extra price is not waranted, Be 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE is not much that is new to report in regard to the past 
week. ‘Trade has been going along quietly without any marked 
ion of new busi ; but the contracts recently booked wil] 
in not a few cases, last till the end of the quarter. The (ias Strip 
Association have decided that the time is not yet ripe for restoring 
the 2s, 6d. lately taken off, and quotations, therefore, rea 
£6 7s. 6d. to £6 103., with only a moderate demand. In other 
departments of the market there is no change on the week, and 
the prices quoted in our last issue are still operative, ‘The 
alvanisers find that the home demand for agricultural purpores 
is greatly interfered pish by the unfavourable weather and the 
bad harvest, and spélter keeps dear at £21 7s. 6d. The South 
American and Indian trade is, however, fairly satisfactory. Pj 
iron continues quiet, 51s. 6d. to 52s. 6d. being quoted for medium 
descriptions of Staffordshire ica 

The Stourbridge Council have decided to apply to the Local 
Government Board to sanction a loan of £16, for new electric 
works, West Bromwich has applied for sanction to borrow £12 217 
to cover the cost of extensions in connection with the Corporation 
electricity undertaking. 

The ‘dumping ” of foreign-made iron and steel in the British 
market is, rightly or wrongly, held responsible by a correspondent 
who writes on the matter to a Midland newspaper for the circum. 
stance that a great falling cff has occurred of late in the extent of 
operations of some of the leading local works, and of one in par- 
ticular, where some years ago there were ‘‘about seven mills and 


sixty odd furnaces going, and employment found for . . , 7 
to 800 hands.” 

The South Staffordshire Tramways Company has agreed to 
accept £5250 for the part of its undertaking—including the Hols- 
head-road depét—which is within the Handsworth District 
Council’s district, and the electrical engineer of the last-named 
body has been instructed to prepare plans, sections, and speci- 
fications for the reconstruction and re-equipment of the line, 
West Bromwich, for electricity purposes, is seeking powers to 
borrow £12,217. 

The city surveyor of Birmingham, Mr. John Price, retains for 
another year the office of president cf the Birmirgham Civil 
Engineers, but as he bas already given one presidential address 
he will not give another, but, in place of this, Mr. F. H. Hummel, 
lecturer on civil engineering at the University, will give a lecture 
on “The Testing of Materials used in Engineering Work.” Mr, 
Hummel has for the past seven years conducted all the tests 
made at the University for firms in the Midlands, and the sub- 
ject therefore is certainly one upon which he is well qualified to 
offer an opinion. 











NOTES FROM LANCASHIRE. 


(From,our own Correspondents.) 

Manchester.—No improvement can be reported in the engineer- 
ing trades of this district ; much the same unsatisfactory position 
as referred to last week prevailing very generally, and the 
tendency is still in the direction of decreasing work, It is excep- 
tional where establishments, particularly those engaged in the 
machine tool making trades, do not report orders running out 
more rapidly than they are being rep! + The only szctions that 
maintain activity are electrical engineering, locomotive and rail- 
way wagon building, but even here the outlook as regards new 
work is less promising. Now that the cotton trade is emerging 
from the long period of depression the prospects of textile 
machinists are more hopeful, but as yet there is no rg: Barner 
wr. © in the very: unsatisfactory situation throughout this branch 
of industry. Thepatternmakers are still age their application 
for an advance in wages, and the matter been under the con- 
sideration of the Federated st Employers during the 
past week, but there is no one lity of the employers conceding 
the higher rates demanded. 

The iron market here has been unsettled during the past week 
by the further downward move in pig iron, andalthough there was 
a fair attendance at the Manchester ‘Change. maciing on Tuesday, 
comparatively little business was passing through, and on transac- 
tions of any moment or for delivery forward it.was difficult to get 
the price which sellers, in some instances, would be prepared to 
accept. The chief reduction has been in Lincolnshire and Jocal 
brands, whilst both Middlesbrough and Seotech brands are also 
easier, This persistent giving way in pig iron encourages ‘‘ bear” 
operations on the part of speculative merchants, and all sorts of 
forward quotations are current. Lincolnshire makers, a!though 
they have practically little or no iron to offer on the market, at 
their meeting on Friday decided to reduce their list basis rates for 
foundry qualities 1s. per ton. This decision was come to owing to 
the relatively low prices to which Middlesbrough has now fallen, 
and also to meet the underselling by merchants which has been 
going on in the market for some time past. Delivered Manchester 
No. 3 foundry Lincolnshire is now quoted 49s. 6d., which is the 
figure merchants have been taking for several weeks . 

Lancashire makers, although they have not officially reduccd 
their quotations, have had to follow to some extent, and although 
53s. 6d. is still quoted, they would be ready sellers at 53s. for No. 3 
foundry delivered Manchester. Derbyshire brands, of which there 
is a continued general scarcity, have not given way to any appre- 
ciable extent, and although merchants in some cases would be 
sellers at about 52s. 9d. to 533., it is exceptional where makers are 
quoting under 53s. 6d. to 54s. 6d. net for No. 3 foundry delivered 
in this district. Forge qualities have been reduced 6d. per ton, 
both by the Lancashire and Lincolnshire makers, and quotations 
delivered Warrington are now 49s. 8d., with Derbyshire averaging 
about 50s, net," 

For both Middlesbrough and Scotch iron there are very low 
forward quotations on the market, and the ordinary current rates 
for prompt delivery have eased down about 3d. to 6d. per ton 
delivered by rail Manchester. No. 3 foundry Middlesbrough 
could be readily bought at about 52s, 1d. to 52s. 4d., with some 
special brands quoted 52s, 10s, to 53s. 1d., and Scotch iron, 56s. to 
56s. 6d.; Eglinton, about 57s. 6d.; Glengarnock and Gartsherrie,, 
59s. 6d., delivered Manchester docks, 

The continued absence of inquiry for hematites has had a 
weakening effect upon prices, and in some instances, although 
there is no actually quoted reduction, sellers would be prepared to- 
accept about 3d. under last week’s rates, and No. 3 foundry 
qualities might be bought at about 653. and 65s. 6d. up to 66s. 
net delivered in the Manchester district. 

In finished iron no really material change can be reported. Tha 
associated bar makers and the hoop iron makers held their usual 
fortnightly meetings at Manchester on. Tuesday, but decided not 








to alter their list basis rates, which remain for Lancashire bars 
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with, however, £6 8s. as an outside quotation, on the 
jo ’ £7 2s, 6d, random to £7 7s. 6d, special cu 


£6 et, with hoo 


is owing to heavy stocks laid in to anticipate the advance of 
prices, This over-abundant supply enables the merchant to be 
ind dent of further deliveries in the meantime. The con- 





livered Manchester, and 23. 6d. less for shipment 

lengths conan still comes forward very indifferently, and it is 

= tional where forges are not short of work to keep them fully 

id Quotations for other descriptions of finished iron remain 
unchanged from last week, - ss a 

f feature to notice with regard to finished steel is a 


ie of 10s. per ton in the list basis rates of the associated 
steel boiler plate makers, which, for Lancashire boiler specifica- 


livered Manchester district, is now £6 12s. 6d. per ton. 
For a considerable time past the Association basis of £7 2s. 6d. has 
peen little more than nominal, as outside makers have been sellers 
t £6 15s. to £6 178. 6d., and even associated makers, who have 
pe short of orders, have been allowed to sell stipulated quantities 
t £6 153. Whether this reduction of 10s, per ton will improve 
the position of makers is regarded as doubtful amongst users in 
this district, as the boiler-making trade is in but a very unsatisfac- 
tory condition, _ there are no very large requirements to come 
e marke 
. Base descriptions of finished steel remain much as last quoted, 
ut weak if anything. Delivered in this district it is only in 
exceptional cases where more than £6 5s. to £6 7s. 6d. is being 
got for bars ; angles are quoted about £5 103. to £5 12s. 6d., and 
common plates from £6 to £6 5s. Pd ton. A moderate bvsiness 
is being put through in German billets at about £4 7s. 6d., with 
local makes quoted about £4 12s, 6d. to £413s, 6d. delivered in this 
istrict. 
Wales to the dissatisfaction which has prevailed for a long time 

t amongst the Lancashire boiler makers with regard to the 
relatively much higher prices which have been charged by the 
associated steel plate makers for plates, when these are supplied 
for Lancashire boiler specifications, as compared with the price 
at which similar qualities of plates are supplied for other pur- 

es, a definite proposal has been brought forward that the 

jler makers shall establish a steel boiler plate works of their 
own, so that they may be independent of the manufacturers, and 
there is strong probability the proposal may be carried into effect. 

In manufactured metal goods there has been a reduction of 
list basis rates of }d. per pound on brass and copper tubes. 
seamless brass tubes are now quoted 7d., seamless copper tubes 
t¥i., brazed copper 84d., brazed brass 8d., rolled brass 6d., brass 
wire 6}d., copper wire 8d., yellow metal plates remaining 
unaltered. 

here is stil] no appreciable improvement to report in the 
position of the coal trade throughout this district, except that 
the gradual resumption of full time at the cotton mills is bringing 
forward some increased inquiry for engine fuel. The demand, 
taking it all through, remains extremely slow, and so far as round 
coals are concerned, both for house-fire and steam and forge 
purposes, collieries find a difficulty in moving away their output, 
even with pits not running more than about four days per week. 

For the better qualities of round coal used for house-fire purposes 
the demand remains much below the average for the time of the 
year, and prices are barely maintained at late rates, special 
clearance lots being occasionally pushed for sale at low figures, 
which have a weakening effect upon the market. There is, how- 
ever, no quoted change upon late rates, which, so far as ordinary 
business is concerned, are being steadily held to, 

Only a very moderate sort of inquiry is still the general report 
with regard to the lower descriptions of round coal used for steam 
and forge purposes, and with slackening activity amongst most 
branches of engineering, together with the very unsatisfactory 
condition of the ironmaking and manufacturing industries, little 
or no improvement can be looked for so far as this description of 
fuel is concerned. From outside districts, Derbyshire ae 
surplus output of common ccal is being offered on the market here 
at special clearance prices, and although local pit rates are without 
quotable change, there is a want of firmness where sales for any- 
thing like quantities are to be made. At the pit mouth common 
steam and forge coals can be bought from 7s, 9d. to 8s. 3d., with 
the better qualities quoted 8s, 6d. to 8s, 9d. per ton. 

Although there is a rather better demand for engine fuel, sup- 
plies are still ample to meet all requirements, and prices for the 
commoner sorts remain low. There is, however, a more hopeful 
outlook with the improving ge in the cotton trade, and there 
is, perbaps, less cutting at the very low rates to effect clearances, 
which has been rather prevalent upon the market recently. At 
the pit mouth common slacks are quoted about 4s. up to 4s. 6d., 

ood medium sorts 5s, 3d. to 5s. Od., and best slacks 6s. 3d. to 
3. 9d. per ton, 

The shipping trade remains quiet, with low prices still quoted 
for steam coals delivered at the ports on the Mersey, special clear- 
ance lots in some cases being obtainable at 8s. 9d. to 9s., with 
ordinary quotations for the better qualities about 9s, 6d. to 9s, 9d. 
per ton. 

For foundry qualities of coke prices remain strong at late rates, 
with the demand sufficient to take off all that makers are pro- 
ducing, but furnace cokes are, perhaps, not moving away quite so 
ae and are scarcely maintaining the maximum rates recently 
quoted, 

Bavrow.—The hematite pig iron trade is in a much weaker 
position this week than for some time past. The demand has 
fallen off considerably, and makers have been compelled to put out 
of blast two additional furnaces, one at Barrow and another at 
Millom. This reduces the number of furnaces in blast in the 
district to 30,. Of these two are on charcoal iron and spiegeleisen 
respectively. In the corresponding week of last year sy furnaces 
were in blast. Stocks of iron have accumulated largely at makers’ 
works, and probably 150,000 tons of metal is on hand. In warrant 
stores, however, there has been a slight shrinkage of 35 tons, and 
there is now on hand 12,983 tons, which is a comparatively small 
holding. Prices are weaker at 57s, for mixed Bessemer numbers, 
net f.o,.b, West Coast ports, while warrant iron is down at 54s. 6d. 
net cash sellers, buyers ld. less. Thisis a drop of 9d. on the week. 

Iron ore is much quieter in tone, and orders are not being given 
out so freely as of late, The consumption has, of course, fallen off 
very much, but this has led more to a shrinkage in the imports of 
Spanish ores than to a lessened consumption of local raw material. 
Prices are easy at 11s, per ton net at mines for good average native 
~— while Spanish ores are at about 15s, 3d. net at West Coast 
ports, 

The steel trade is not well off for orders at present, and the 
whole of the mills at Barrow have been stopped this week, after a 
very long period of steady activity. Rail and plate orders are 
fairly well held, but there is but little demand for prompt deli- 
veries, Hoops are a quiet business. Tram rails are ordered occa- 
sionally, some 2000 tons of rails being on hand at present for the 
Gloucester tramways, Billets, slabs, and tin bars are quiet. 
Heavy steel castings are only in small inquiry, but chilled steel 
castings are brisk. 

Shipbuilders are busier than they have been, and, generally 
speaking, there is a resumption of activity both in the shipbuilding 
and marine engineering departments. New orders are not, how- 
ever, coming to hand, and the demand for new tonnage is quiet. 

Coal and coke are quieter, and prices show a further decline. 

Shipping at West Coast ports is fairly well employed. The 
exports of iron and steel last week reached 15,774 tons—5170 tons 
of iron and 10,604 tons of steel—in contrast with 14,498 tons for the 
corresponding week of last year, an increase of 1276 tons. The 
aggregute shipments for the year have reached 722,915 tons, as 
against 786,491 tons for the corresponding period of last year, a 
decrease of 63,576 tons. 
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THE SHEFFIELD DISTRICT 
(From our own Oorrespondent.) 


In the South Yorkshire coal trade there are evidences of less 
activity, and inquiries point to the conclusion that this languor 


tinued mild weather, too, tends to diminish consumption ; but 
the season is too far advanced to encourage hopes of the present 
mildness prin npc for any length of time. ‘I'here is, however, 
a fairly good trade doing, and the advance imposed at the 
beginning of the month is general, although, in some instances, 
the full increase is not insisted upon for the moment. The 
metropolitan market is the briskest, the Eastern Counties and 
local demand being somewhat lighter than is usual in October. 
Best Silkstones are from 12s, 6d. per ton at the pits; Barnsley 
house coal, 10s, 9d. to 11s, 6d. per ton ; secondary sorts, about ls, 
per ton lees, The chief demand is for the latter class of coal. 

In steam coal there is still an exceedingly good business con- 
sidering the period of the year, the home demand being quite 
up to the average, whilst the export orders have been excep- 
tional in view of the close of the season. Steam coal bought in 
the open market still commands the advance of 3d. to 9d, per 
ton on the contract rate of 9s, per ton, and there is no likeli- 
hood of any weakening in values. Gas coal is now being largely 
delivered as the days get shorter. Some improvement in the 
consumption of manufacturing fuel is reported, and with the 
larger deliveries prices are somewhat steadier. In the coko 
market the heavy output is somewhat affecting values, and the 
tendency seems to be towards easier rates. Good foundry coke, 
however, still fetches between 11s, 6d. and 12s. 6d, per ton. 

In the iron and steel trades affairs are anything but satisfac- 
tory. A good deal of iron is being bought for immediate 
requirements, but there is no animation in the market, and no 
— are being made to any extent with a view to the future. 

he steel trade, with the exception of special steels, which are still 
in exceptional request, is very languid. Manufacturers who lay 
themselves out for meeting the needs of the edge tool and similar 
industries report that orders are very much below what they were 
at this time last year, and the outlook does not appear at all 
encouraging. Engineering establishments are by no means fully 
—_ the principal business at present being in connection 
with electric plant and tramway material. 

In military, marine, and railway material, affairs are very much 
as last reported. No fresh orders of any consequence have recently 
come to hand. Some good lines have recently been reported in 
other towns for engines for South Africa, which will benefit Sheffield 
to some extent through the parts being obtained from our local 
manufacturers. This market has recently yielded good work in 
railway material, and there are expectations of further favours in 
that way being reeeived on South American account. At home 
the railway companies still adhere to their practice of ordering no 
more than they need from week to week. 

In the lighter trades of the town there is no hope entertained 
now of anything like a good Christmas and New Year trade. The 
work which has been received is not at all equal to that of former 
seasons, and is most unevenly divided. The larger establishments 
have taken most of the orders recently to hand, many of the smaller 
houses being very hard put to it to find employment for their 
bands, On the whole, the industrial outlook in Sheffield for Christ- 
mas, both in the heavy and light industries, is not at all bright, 
and there is no expectation of fresh work coming this side of the 
New Year. 

Mr. C. F. Wike, city surveyor, Sheffield, in his annual report, 
refers to the large increase in the notices regarding dangerous 
structures. There have been 627 such cases this year, as compared 
with 140 dealt with in the previous one. The increase, he states, 
is attributable to inefficient methods of supporting buildings 
during alterations, and both the rain storms and high winds which 
have prevailed during the latter part of the year have also con- 
tributed. In some cases, he adds, old machinery bas been put in 
old buildings not capable of bearing the strain, and in others the 
fault has been with owners and managers, who have not given the 
necessary orders for repairs, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

DELIVERIES of Cleveland pig iron at the present time are un- 
commonly large, and they would be larger if the makers had iron 
enough to meet the requir ts of s at home and 
abroad. Stocks of Cleveland iron with makers have been pretty 
well cleared out, and it has been necessary this month to draw 
very heavily upon the stock in Connal’s public warrant stores. 
On Tuesday alone a decrease of 2540 tons had to be recorded there, 
making 7035 tons ina week, and 12,316 tons decrease during the 
month, so that the quantity held now is down to 116,127 tons, a 
smaller tonnage than has been reported since August, 1902. Not 
for more than three years has the total stock of Cleveland pig 
iron in the district been so small as it is at present. Consumers 
have been compelled to go to the public warrant stores for 
iron, as they could not get all they needed from the iron- 
masters themselves, Some of the latter indeed have had to 
send away empty steamers that were ordered to their wharfs for 





cargoes, 

The exports of pig iron from the Cleveland district are this 
month remarkably good ; they promise to be for October almost 
the best of the year, and are now 50 _ cent. better than those of 
October last year, notwithstanding thut last year a large quantity 
of Cleveland iron was sent to the United States, while this month 
not a ton has been forwarded. Deliveries to Scotland continue 
extraordinarily large; they are 52 per cent. better than those of 
September, and more than 70 per cent. in excess of the figures for 
October, 1901 and 1902. That far more than makes up for the 
stoppage of American demands, Altogether this month 81,727 
tons of pig iron have been shipped from the Cleveland district, as 
ro gee 69,160 tons last month, and 55,569 tons in October, 

to 21st. 

Consumers this week have generally paid 43s. 9d. per ton for 
deliveries this and next month of No, 3 Cleveland G.M.B. p‘giron, 
and there was some busi on Wednesday at 433. 6d., Cleveland 
warrants having fallen to 43s. 1d.—a lower price than has been 
known either this year or last. Yet if statistics and the news from 
America had had any influence, prices should have been better. 
No, 4 foundry pig iron is down to 43s, 6d., and No. 1 to 45s., while 
grey forge is at 43s. 44d., and mottled at 43s, White iron is still 
unobtainable, 

The depression in the steel trade causes the hematite iron trade 
to be very sack, and though the output has been a good deal 
reduced, yet it more than satisfies the needs of the market. It 
is some years since there was so small a production of hematite pig 
iron in the North-East of England. The fact that more Cleveland 
pig iron is used on Teesside for the manufacture of steel makes 
the consumption of hematite smaller. At Britannia and Clarence 
Steel Works nothing but ordinary Cleveland iron is now used for 
steelmaking. The price of mixed numbers of East Coast hematite 
pig iron has been reduced this week to 53s. per ton, though the 
majority of sellers quote 53s, 3d., and No. 4isat5ls. Spiegeleisen 
—20 per cent.—is at 803. per ton, f.o.b. Rubio ore stands at 
14s, 9d. per ton, c.i.f. Tees, as the Spanish mineowners will not 
reduce their prices, and freights are not any easier yet, though 
they will probably be so when the Baltic season closes, 

The Cleveland mine owners and the representatives of the men, 
ata conference held at Middlesbrough on Wednesday, decided 
that wages at the Cleveland ironstone mines for the ensuing 
quarter should be reduced 14 per cent.; the masters claimed 2-2 
per cent. reduction. It was decided to leave over for further con- 
sideration the question of the men leaving work at twelve o’clock 
on Saturdays. 

In some branches of the manufactured iron and steel industries 
business is somewhat more favourable than it has been. The steel 








railmakers report a brisk inquiry on export account, and regard 


their prospects as more encouraging. Certainly, they keep their 
mills going more regularly than those in other branches, The 
price of heavy steel rails is firm at £5 per ton net at works. In 
the steel plate trade business is rather more satisfactory. The South 
Durham Steel and Iron Company, one of the largest steel plate- 
making firms in this district, has appointed Mr. K, C. Jackson as 
its travelling agent. Mr. Jackson has for many years been con- 
nected with Messrs. John Hill and Co.’s Newport rolling mills, 
Middlesbrough, one of the very few iron p!ate-making establish- 
ments still remaining. The price of steel ship plates is £5 12s. 6d.; 
iron ship plates, £6 7s. 6d.; steel ship angles, £5 10s.; iron ship 
angles, £6 5s.; and packing iron, £5 102., all less 24 per 
cent, f.o.t. 

The bar trade is quiet, but manufacturers keep up their prices, 
notwithstanding that the Scotch producers have reduced theirs, 
and the latter are now the cheaper by about half-a-crown per ton, 
The figure here for common iron bars is £6 7s. 6d.; , 
£6 17s. 6d.; and best best bars, £7 7s. 6d., all less 24 per cent. 
f.o.t. Ironfounders are doing a satisfactory trade, there having 
been a considerable improvement of late. 

In shipbuilding business is somewhat better, but it is question- 
able whether the orders that are secured are enough to fill the 
places of the tonnage which is launched, and certainly the new 
orders have to be accepted at such low prices that it is difficult to 
see how the builder can make ends meet. Prices of new tonnage 
are at least 30 per cent. below those of two or three years ago. 

A report is in circulation that a scheme is being promoted for 
theconstructionof a railway from Hincaster, on the Furness line, vid 
Richmond and Darlington, to Sunderland. This would serve the 
East Durham coalfield, and would facilitate also the coke trade 
between Durham and Furness. Further particulars are awaited. 
There is also projected a light railway from Kittlewell, in Craven, 
down Bishopdale to Scorton, near Catterick, where it will join the 
Richmond and Darlington branch of the North-Eastern Kailway. 
It is proposed to cross the Northallerton and Hawes branch of the 
North-Eastern Railway near Constable Burton. 

Business in most branches of the coal trade is steadily becoming 
quieter as the winter season approaches. Shipments are good 
enough yet, but buyers are not giving out niany new orders, more 
particularly for steam coals. Sellers will dispose of coal for forward 
delivery at considerably lower rates than they quote for prompt. 
But colliery proprietors have no great reason for complaint ; they 
have had a good time so far this year, and certainly have done 
better than most of those who have had to buy the coal from them. 
Asa rule, fuel has been relatively dearer than iron and steel all the 
year, and more particularly has this been the case in regard to 
coke, which is now feeling the pressure of the dulness keenly, and 
is declining in value in consequence. Foundry coke is obtainable 
at 16s. ton f.o.b., and furnace coke of medium quality can 
readily be got at 14s. 6d. per ton delivered at the Middlesbrough 
works. Best steam coal has been reduced to 10s. per ton, seconds 
to 8s. 6d., and smalls to 4s. 9d. f.0.b., these being the lowest prices 
of the year. Gas coal prices are steady, as the demand keeps fair, 
and 93. per ton f.o.b. has to be paid for best. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a steadier feeling in the pig iron warrant market 
this week, with a moderate business doing in Cleveland warrants. 
Scotch and Cumberland warrants show hardly any recorded trans- 
actions, the former being quoted nominally 50s., and the latter 
55s. per ton. Transactions have taken place in Cleveland iron at 
43s. 94d. cash, 43s, 9d. for delivery in ten days, 43s. 8d. twenty- 
four days, and 43s. 7d. to 433. 3d. one month. It will thus be 
seen that the tendency in prices has been lower, but the require- 
ments of consumers are such that there is likely to be a well- 
sustained demand for Cleveland iron. 

There is a steady inquiry for Scotch hematite pigs, which are 
quoted by merchants 59s. per ton for delivery at the West of Scot- 
land steel works. 

The output of pig iron is well maintained, but the proportion cf 
hematites being made has been somewhat reduced, while that of 
ordinary iron has been increased. There are 40 furnaces making 
ordinary, 39 hematite, and 6 basic iron, the total of 85 thus blowing 
in Scotland comparing with the same number at this time last year. 

Prices of Scotch makers’ pig iron have this week been compara- 
tively steady. G.M.B., No. 1, is quoted, f.o.s. at Glasgow, 52s. 6d. ; 
No. 3, 50s.; Monkland, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Wishaw, 
No. 1, 55s.; No. 8, 51s.; Carnbroe, No. 1, 563; No. 3, 54s.; 
Clyde, No. 1, 61s. 6d.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 62s.; 
No. 3, 55s.; Summerlee, No. 1, 65s.; No. 3, 57s.; Langloan, No. 1, 
70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 73s. 6d.; No. 3, 58s.; 
Glengarnock at Ardrossan, No. 1, 61s.; No. 3, 55s. 6d.; — 
at Ardrossan or Troon, No. 1, 55s.; No. 3, 52s. 6d.; el- 
lington at Ayr, No. 1, 54s. 6d.; No. 3, 52s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to 4853 tons, against 8588 tons in the 
corresponding week of last year, showing a decrease of 3735 tons. 
The total shipments for the year to date amount to 259,704 tons, 
being 32,041 tons less than in the corresponding period of last 


ear. 
. The arrivals of Middlesbrough pigs at Grangemouth in the 
past week were heavy, amounting to 14,548 tons, against 11,590 
tons in the corresponding week, an increase of 2958 tons. The 
aggregate arrivals for the year to date are 464,363 tons, showing 
an increase of 70,879 tons. 

The deliveries of pig iron to consumers under contract are at 
present on an extensive scale, and are likely to continue so for some 
time, but the current purchases are reported by merchants to be 
rather meagre, the inference being that fresh business in course of 
arrangement is small. 4 

Makers of malleable iron in Scotland have reduced their prices 
for iron bars 5s. per ton, and now quote Crown bars £6 5s. per ton, 
less 5 per cent. discount for cash in one month. Tube hoops have 
also been reduced 2s. 6d., the price delivered in Glasgow being now 
£6 5s. net. The tone of the finished iron trade is dull generally, 
but the inquiry for bars for home use is likely from this time to 
show some expansion. 

In the steel.trade there is fair employment at most of the works, 
but few of them can be said to be very busy. The demand for 
shipbuilding steel is comparatively poor, and unfortunately there 
does not seem’ to be much prospect of an earlyimprovement. One 
or two orders are being bn , but a great deal more work is 
required to keep the makers in full employment. They have at 
present contracts of importance in hand for structural steel of 
various kinds, otherwise they would be quiet. 

There has bzen a fair business in the coal trade. The shipments 
in the past week at Scottish ports reached 228,246 tons, being 
3371 tons more than in the preceding week, but 24,398 tons less 
than in the corresponding week of last year. For shipment the 
current inquiry seems fairly active, but the supplies are so large 
that it is noeasy matter to obtain full prices. Main coal is quoted 
f.o.b. at Glasgow, 7s. 9d. to 8s.; ell, 8s. 6d. to 9s. 3d.; splint, 
8s, 9d. to 9s. 6d.; and steam, 9s. to 9s. 3d. per ton, There is a 
quiet, steady business in the household trade, and the demand for 
manufacturing purposes is well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

JAPANESE and Russian friction, and possibly naval procedure, 
have caused a good deal of excitement in coal circles, Cardiff par- 
ticularly. At one time sensational statements were current, and 
but for the steadiness of the trade a boom might have been pre- 
dicted. The fact is, both countries have bought fairly well. . As 





a rule, the Japanese purchases total 100,000 tons annually, Cardiff 
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steam being much superior to native coal. Large cargoes of late 
have been sold to be cleared at optional , and it is thought 
these may be diverted. On Saturday a 6000-ton steamer was fixed 
for Port Arthur at 22s. 6d., and three others were reported at 
same figures, and one, with option for Vladivostock, at 25s. Up 
to mid-week ten steamers have been chartered to Port Arthur, 
Viadivostock, or Japan. Discounting a good deal of the current 
rumours, it is evident that busi has been improved by the war 
seare, and a continuance is likely, as agents from Japan and 
Russia have arrived in Cardiff. The latest statement, which I am 
unable at present to authenticate, is that the Admiralty are 
gr 15,000 tons to the Far East. 

The Elder Dempster line ownera, who are also large coalowners 
near Bridgend, are now busy exporting to the West Indies. The 
figure is 23s. 6d. f.0.b. Kingston, Jamaica. Gratifying news was 
circulated on ‘Change mid-week that the contract for 100,000 tons 
Cardiff steam and Monmouthshire coals for the Egyptian railways 
over 1904 had been secured by, it was stated, Milburn and Co. 
and Gracie and Co., Cardiff and Newcastle. The first-named firm 
is confirmed. No price yet stated. The Canadian Pacific Railway 
is in the market for 50,000 tons Cardiff or Monmouthshire. 

Prices are improving; late last week as much as 15s, was 
touched for best steam at Cardiff, but this was exceptional. The 
tendency is certainly upwards, and prices are 3d. better than last 
week’s general quotations. Latest are:—Best steam, 14s. 3d. to 
14s. 9d.; good ordinaries, 13s. 6d. to 14s.; small, 7s. 3d. to 7s. 6d.; 
drys, 12s, 9d. to 13s. Best Monmouthshire not quite so firm, 
12s. 6d. to 12s. 9d.; Newport shipment, seconds, 11s. 3d. to 11s, 6d. 
Rhondda coals: No. 2 are easier, 10s. 3d. to 10s. 6d.; best house 
coal remains 16s. to 16s. 6d.; No. 3 Rhondda, 15s. to 15s. 6d. 
Patent fuel is at 14s. 9d. to 153. 9d.; coke, 17s. 6d. to 23s. Pit- 
wood, 18s. to 18s. 3d.; large cargoes are coming from Spain, 
France, and Ireland. 

Anthracite coal is weaker. Prospects are not good, though it 
was stated that the “combine” is still at work. On Tuesday 
there was a meeting at Swansea of anthracite coalowners to con- 
sider the situation and devise remedies. Some favoured a tem- 
porary stoppage. Meeting adjourned. Latest quotations, Swan- 
sea :—Best malting, 193.; seconds, 17s.; good large, 103. 3d. to 
12s.; machine-made cobbles, 183.; nuts, 223.; peas, lls. 6d.; 
rubbly culm, 5s. to 5s. 6d.; duff, 33. 6d. Steam coal, Swansea, 
remains at 14s.; seconds, 12s.; bunkers, 9s. to 93. 3d. House coal 
from 15s., through from 13s. Patent fuel, including tax, 13s. 6d. 
to 13s. 9d. 

The death of Mr. D. Lewis, Cwmpare, colliery manager, 
occurred this week. He was for fifteen years connected with the 
Ocean colliery. 

The steel trade is showing increased vigour, and the large 
works on the hills are busy, in proof of which considerable con- 
signments of rails and railway material have been made of late 
both from Newport and Cardiff. Inland business is also good. 
From Cyfarthfa the despatch of tin bars is improving, both to 
West Wales and to Monmouthshire ; and from Newport, Lydney 
is getting large supplies of this bar. In the Swansea Valley more 
furnaces were smelting last week than usual, and it was stated on 
*Change, that, compared with only a few weeks age, ten more 
were in evidence, 

At the Daffryn the steel-smelting furnaces are now lit up, and 
active. _—— business is brisk, and black sheets and tin, all 
sizes, are in demand, That good work was done at the mills last 
week was shown by the receipt of 66,603 boxes. Shipping was 
confined to 48,000 boxes. Delayed tonnage accounts for increased 
stock and also for lessened despatch. Last month the total 
despatch was 14,124 tons, compared with 15,490 tons, or a loss of 
8-8 per cent. 

The issue of quotations on ’Change this week was unusually 
minute. I give a few of the special items, premising that Bessemer 
tin-plates are now Ils. 74d. to 11s. 9d. per 112 sheets of 108 lb. 
weight; Siemens, same; Allaway half bright plates, Canada, 
£8 5s. per ton. Galvanised corrugated sheets, 24 gauge, 
£12 2s, 6d. per ton ; 26 gauge, in felt-lined cases, for Australia, 
£14 17s. 6d. per ton f.o.b. London. Galvanised working-up sheets, 
24 gauge, London, £13 5s. perton. May ternes, delivered London, 
£10 5s. per ton. Tin-plates I.C., 12s. per box, with 1s. 9d. per box 
extra for charcoal, and 2s, extra for crosses. Landore, Llansamlet, 
and Pontardawe active. Foundries busy. 

It was reported on ‘Change, Swansea, this week that pig iron 
was slightly weaker. wis now sending pig iron to Wales, 
chiefly Lianelly, and increased cargoes of ore are coming in to 
Swansea from Bilbao, where, I hear, labour troubles are on which 


may lead to difficulty in export. 

ig iron, Glasgow, is at 49s. 9d.; Middlesbrough, No. 3, 43s. 44d. 
to 43s. 5d.; hematite, 50s. cash. There is no alteration in finished 
iron and steel prices. Block tin, £115; spelter, £20 5s.; lead, 
£11 7s. 6d.; copper, £54 7s. 6d.; ore, Rubio, 14s, 9d. 

Mr. Wright, Gowerton, an authority in iron, states that the 
— steel bar is selling at 7s. less than Welsh ironmasters can 
make it. 

Some time ago in this cclumn I referred to the heavy railway 
rates current, as compared with sea rates, against which Welsh 
ironmasters had to contend. Now in colliery circles comparison is 
being made in coal, one authority contending that coal is now 
being taken to Port Said from Cardiff at lower cost than to London 
and Southampton. 

The death of Mr. Wilkinson, one of the Taff Vale directors, 
occurred this week, at the advanced age of ninety-two. 

The new steam motor coach, now in course of erection by the 
Taff Vale Railway, will be ready, I hear, in another week. 

A meeting was held this week at Lampeter to promote a light 
railway to connect Aberayron with Llandilo. Mr. Yockney, the 
engineer, submitted plans, and the next step, to collect necessary 
funds, is regarded as hopeful. 

A corrugated iron industry for Merthyr is to be attempted. 

Strenuous efforts are now being made at Lianelly to get the 
harbour difficulty settled, and this the pressure of the Bank of 
England, which has issued a writ, is expected to aid. One 
encouragement is the thriving condition of the port in the face of 
all obstacles. It was shown this week that business has never been 
so brisk. During last month the coal shipments were in excess of 
26,000 tons, and for the year so far the record has been broken, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THERE has been only a moderate trade done in iron and steel on 
the Silesian market, and the amount of fresh work secured is still 
comparatively small. The tone generally is firm, with an upward 
tendency ; only here and there concessions are being granted. 
Pig iron is in steady request, and quotations for scrap iron have 
shown more firmness. A fairly strong occupation is reported at 
the rolling mills ; girders and sectional iron meet with compara- 
tively good request, and rails have also continued brisk of sale. A 
further improvement can be reported to have taken place in the 
condition of the plate trade, and sheets remain in very good call, 
more particularly on foreign account. Inquiries from the East 
increase. A pretty satisfactory business was done on the Rhenish- 
Westphalian iron market last week. Dealers are coming forward 
more freely with their orders, which are mostly for the first 
quarter in 1904, In a few instances the contracts placed reach 
into the second quarter of next year. For pig iron the demand 
has been increasing during the week ; alsoin malleable iron a steady 
improvement is reported. A few days ago the Billet Convention 
sent a circular to the members of the Sheet Convention announcing 
a rise in the export bounty from M.100n M. 15 p.t. The mills 
that do not belong to the syndicate will not profit by this 
m 


easure, 
The market for scrap iron is gaining in firmness. With regard 
to the steel convention to which reference was made in last week’s 


' slowly, for in September of present year 





letter, it now appears to be somewhat doubtful whetber the syndi- 
cate will be in a position to take action early next year, as was at first 
anticipated. The demand for girders shows a falling off against 

revious weeks ; the bar mills are still well occupied, consumption 
in that article increasing, and there is a fair an ular business 
done in girders, An unsatisfactory condition prevails in the plate 
trade, as inland demand is insufficient, and the business on — 9 
account is not worth s| ing of. Sheets are in a better condi- 
tion, though the majority of the mills complain of being but 
indifferently occupied. Drawn wire, as well as cast tubes, con- 
tinue pretty well inquired for. The gas and boiler pipe convention 
having been prolonged for further three years, quotations have 
now been advanced M, 15 p.t. Over-production in the wire nail 
trade has been causing a general weakness in the condition of 

rices, 
7 In house coal much less was done this week than last in Silesia, 
but in engine fuel a lively business has been transacted, and the 
coke market was exceedingly animated. On the Rhenish- 
Westphalian market consumption in gas coal increases, and for 
steam coal a regular inquiry comes in; coal for coke making is 
in rising demand, and briquettes are animated and brisk of sale. 

Blast farnace No. 2 of the de Wendel Works in Hayingen burst 
with a thundering noise on the 11th instant; the damage done is 
considerable, but no men were injured. 

Business all round is exceedingly depressed on the Austro- 
Hangarian iron market. Pig iron remains very quiet, while a 
further falling off in demand can be felt in bars and in the various 
articles of finished iron ; only sheets are pretty well inquired for. 

No change has taken place in the coal trade of Austria-Hungary, 
a slow business being done in engine and house coal. A revival 
in demand is reported from the Bohemian brown coal market. 
Deliveries in North-Western Bohemia were 109,119 wagons in 
September, or 135 wagons more than in the same month the year 
before. During the first three quarters of the present year 
deliveries were 911,583 wagons, or 13,065 wagons more than during 
the corresponding period in the year before. Export to Saxony is 
unfavourably influenced by the a competition of German 
briquettes. In August of present year shipments in brown coal to 
Saxony have been 19,379 t. less than during the same month the 
year before. 

With regard to the French iron industry little of interest can be 
reported, as the state of affairs in most departments is remarkably 
dull. Only in the Haute-Marne and Meurthe-et-Moselle district a 
good business is done. 

Except that dry sorts of coal have been showing a slightly 
weakening tendency, no change can be noticed in the French coal 
trade. In the Centre the position has been gaining in firmness. 

Though the improvement in the demand for finished iron that 
had of late been noticeable continues, there is still much cause for 
complaint in the Belgian iron industry, pig iron being dull and the 
export limited. The competition of the German works is particu- 
larly keen in billets and blooms. In bars a weakening tendency 
can be noticed. It is reported from Brussels that the Administra- 
tion of the Belgian State railways intends to place orders for 
heavy locomotives for goods traffic shortly. 

Very little is done on the Belgian coal market, and few contracts 
could be secured. It appears that — is increasing 

men more have been 
employed in Berlin than in the same month the year before, 











AMERICAN NOTES, 
(From our own Correspondent.) 
New York, October 7th. 

THE great industrial activity throughout the United States has 
brought about a diminution in stocks, particularly in merchant 
steel, the effect of which has been within the past few days to 
stimulate a demand which, although unimportant in dimensions, 
is significant to manufacturers as the beginning probably of a 
general and continuous improvement. Tonnage at merchant steel 
miils during the past few weeks has improved sufficiently to 
arrest a downward tendency, which was beginning to assume 
serious shape ; the manufacturers needed only a little encourage- 
ment in the way of orders to face about and maintain prices. 
Their agencies and travelling men yy oer the country have 
been most industriously ascertaining the fundamental conditions, 
and their reports and conclusions have warranted the merchant steel 
manufacturers in showing the bolder front of the past few weeks. 
Agricultural requirements will be very heavy, and the important 
factor in this matter is, that quite a number of the larger con- 
sumers will make purchases for fature delivery. It has been 
this policy which has kept the merchant steel industries 
steady and strong for the past two years. It will probably 
remain strong throughout 1904, because of the immense 
crops from cotton to corn in the ate. There are 
shortages in some products here and there; but sizing up 
the entire agricultural situation, it can be stated, upon the 
authority of observant and conservative railway managers, that 
the volume of traffic in cereals will considerably exceed the 
aggregate of last year. It is this condition that explains the 
improving condition in merchant steel. It is scarcely probable 
that this improvement will appreciably manifest itself in the iron 
branch of the industry. In fact, the reports from all centres 
indicate that the consumptive requirements are very little, if any, 
in excess of the productive capacity. Much new work is in sight 
among municipalities who use pipes, chiefly cast iron. Our larger 
cast iron foundries have been receiving recently an unusual 
number of inquiries for material to be delivered in sections of the 
country where winter pipe laying can be done. 

In steel rails some improvement in the way of inquiry has been 
noted within a few days. Light sections have been selling very 
well at about 32 dols. Several of the — railway systems are 
now figuring upon their requirements for 1904, but are in no hurry 
to submit their estimates, as the managers do not rgd to have 
absolute confidence in the ability or intention of rail makers to 
maintain prices at 28 dols, during the coming year. Railway 
managers should be better informed, but probably they are not 
sincere in the statements attributed to them that they expect rails 
to sell at less than 28 dols. A very large amount of railway 
work will be in readiness for track laying as soon as weather 
conditions permit next spring. Much railroad building is pro- 
jected in the far western British territory. There is an outflow 
of American farmers into this vast and too little known ion, 
and the railroad builders, who are quick to see the drift of 
things, have had aig | parties surveying tracks and shooting 
bears in that section. ilroad building is also contemplated in 
several sections of the United States, which at present will not 
produce much traffic, but which, from the present indications, 
will be valuable traffic territory within two or three years. The 
reason for this precipitancy is found in the jealousies—if that is 
the proper word—among railway builders to capture traffic- 
producing territory in advance of the actual requirements of the 
territory. It is a fair conclusion that railroad building next 
year will assume larger proportions than this year. Rail-making 
facilities are being improved at Denver, Colo., as well as in 
Northern Mexico, from which point, as sources of supply, the 
future requirements of the remote West, from British America to 
Mexico, will be largely supplied. 

New York, October 14th, 1903. 

THE downward tendency in the value of stocks of the United 
States Steel Corporation is said here to be a scheme on the part of 
the managers of this concern to scare holders of small stock 
in order that it may be bought up at a small price. Within a very 
short time this buying up movement will set in. It is said that 
the present value of common stock will allow it all to be bought u 
for some 50,000,000 dols., which two or three capitalists pa 
comfortably put up for that purpose. It is thought in some 
quarters that Mr, Carnegie will reappear in the market when this 





movement sets in. He has only nominally retired, and it would 
not surprise some P es to see him again in command, at least 
the power behind the throne, with lieutenants to carry out his com 
mands. Things have been going at ‘‘ sixes and sevens” sincg he 
sold out. The great corporation is pursuing its plan of ex pansion 
and concentration, i.e., expansion in mill capacity and in prepara. 
tions for concentration of production. A committee of investigation 
is now visiting all the plants, and the stock markets expect that 
their recommendations will be for the energetic following up of 
their long contemplated purpose of centralising production at most 
economic points. 

Very large orders for material are now held back, but not y 
It is believed in very well-informed circles that during Novombi 
a spirited buying movement will set in for material for next spring's 
requirements in all avenues of activity, the chief of which wil] 
railroad work, Buyers have attempted to hammer down the prices 
of steel billets without success. It is impossible to import steel 
billets at present prices, but the sora markets are being very 
closely watched. Very little business has been done in any kind 
of finished material, notwithstanding the fact there are known 
requirements amounting to not less than 200,000 tons, including 
structural material and plate, merchant steel and pipe and tube 
work, The tin-plate industry is in a very satisfactory shapo. ‘The 
demand for coke is backward, but the great producers are in 
position to ignore existing inactivities. There is an improyi 
demand for steel rails for electric roads and for light sections for 
standard gauge. Railroad authorities, who have been looking 
carefully into the question of railroad construction, are convinced 
that the railmaking capacity will be fully taxed for the coming 

ear, 

* There is quite an active demand for wire products and for 
merchant steel in a small way, because of the activity in those 
industries concerned in supplying farmers with implements and 
machinery. The latest returns show that all the crops wil! exceed 
the conservative estimates of the past summer. Added to this is 
the fact that all kinds of cereals are high in price. 

It is interestiug to note that makers of machinery are receiving 
a goodly number of orders. The trade is awaiting the announce. 
ment as to the piacing of the Canadian Pacific order. The next 
large order will be for material for the Pennsylvania ailroad 
tunnel, which will be placed in December. The Erie Railroad is 
in the market for some 70,000 dols. worth of tools, and other rail. 
way systems are at present Screg on heavy requirements in the 
way of shop equipment. A great deal of engineering work is now 
passing through the final stages of preparation before placement 
upon the market. The conviction is growing that prices for iron 
have about reached their lowest limit. he stock outlook is 
somewhat better than a week ago. The banks are treating 
industrial securities with more favour, but they must be unexcep- 
tional. The active demand in London for industrial securities 
noted this week is having a favourable influence on the stock 
market, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STgaM coal market firm. House coal in better demand ; prices 
unchanged. The or | of coal shipped for the week ending 
October 17th was 75,538 tons—foreign, 50,463 tons ; coastwise, 
25,075tons. Imports for week ending October 20th :—Iron ore, 
3833 tons ; manganese ore, 2190 tons; steel bars, &c., 6159 tons; 
pig iron, 2600 tons ; scrap, 260 tons; deals, &c., 2832 loads ; pit- 
wood, 3924 loads. 

Coal :—Best steam, 12s. 9d. to 13s.; seconds, lls. 6d.; house 
coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. to 7s, 3d, 
Pig iron quiet. Hematite warrants, 55s. f.o.b, Cumberland 
ry op Middlesbrough No. 3, 43s. 4d. Iron ore :—Rubio, 

4s. 6d.; Tafna, lds. Steel :—Rails, heavy sections, £5 5s, 
to £5 10s.; light do., £6 5s. to £6 10s. f.o.b.; Bessemer steel 
tin-plate bars, £4 10s.; Siemens steel tin-plate bars, £4 12s, 6d., 
all delivered in the district, cash. Tin-plates nominal. Pitwood, 
18s, to 18s. 3d. ex ship. London Exchange telegrams :—Copper, 
£54 7s. 6d. to £54 103.; Straits tin, £115 2s, 6d. to £115 5s, 
Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 

THE directorial offices of the Ekaterinoslav Machine Building 
Works have been transferred to the town of Ekaterinoslay. 

Mr. JENNER G. MARSHALL informs us that he has removed his 
office to Tyndall Works, Sloane-street, Camden-street, Birmingham, 

Mr, Henry M. Sayers, M.I.E.E., has left the staff of the British 
Eiectric Traction Company, and is carrying ona corsulting practice 
at 36, Victoria-street, Westminster. 

Mr. A. E. SEATON informs us that he has removed from his old 
offices at 25, Victoria-street, S.W., to 32, Victoria-street, where 
he purposes to continue his practice as a consulting engineer, 
marine and general. 

JOHN MACDONALD AND Son, York-street, Glasgow, have taken 
up the sole selling agency for the United Kingdom of the air 
compressors and pneumatic tools of the Ingersoll-Sergeant Drill 
Company from date. 

Mr, GERALD HooGHWINKEL, M.I.E.E., has resigned his position 
as assistant chief engineer to the Brush Electrical Eogineering (om- 

y, to establish himself as consulting engineer at Dacre House, 

-22, Victoria-street, 8.W. 

Mr. C. J. WaTson-Munro, formerly managing director and 
secretary of the Stockton Malleable Iron Company, Limited, 
Stockton-on-Tees, has been appointed secretary of the Ebbw Vale 
Steel, Iron, and Coal Company, Limited, Ebbw Vale, 

Mr. STEPHEN SELLON informs us that he has resigned the 

ition of chief engineer to the British Electric Traction Company, 
in order to devote his time exclusively to private practice, and for 
this purpose he has established an office at 36, Victoria-street, 
Westminster. 

Messrs. Gippons Bros,, Limited, inform us that they have 
removed to offices at Nos, 142 and 143, Palace-chambers, West- 
minster, S.W., to which office all communications should now be 
directed, 

W. T. Hentey’s TELEGRAPH Works Company, Limited, informs 
us that it has acquired premises at 13 and 14, Blomfield-street, 
London-wall, E.C., to which it removes on the 15th instant, and on 
and after that date all communications for the company should be 
sent there, 

Messrs, MusGRAVE AND Co., Limited, Belfast, have appointed Mr. 
F, 8. Lister, A.M.I.C.E., their London engineer and manager 
for engineering work, in connection with their fan systems 
of _—s and ventilating, drying, and mechanical draught, fur- 
naces, and incidental power plant. The offices are at 53, Victoria- 
street, S.W. 

Messrs, KorTING BROTHERS inform us that they have con- 
verted their English business, which was carried on under the 
style of Kérting Brothers at 53, Victoria-street, Westminster, 
8.W., and at Cromwell-buildings, Blackfriars-street, Manchester, 
into a private limited liability company. The business will from 
this date be continued, with the old. staff, under the name of 
Kérting Brothers, Limited. 

THE selling agency arrangement heretofore existing between 
Messrs. John McDonald and Son and the Consolidated Pneumatic 
Tool Company, Limited, has been terminated by mutual consent, 
and the latter firm has established district headquarters at 53, 
Waterloo-street, Glasgow, and has appointed Messrs. Leith, 
Bolekow and Co., 10, Neville-street, Newcastle-on-Tyne, represen- 


tatives for that district, 
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LAUNCHES AND TRIAL TRIPS. 


s, steel screw steamer; built by, Wm. 
Bo Limited ; to the order of, Messrs, 
R. J. Blacklin and Co., West Hartlepool ; dimen- 
dons, 329't., 45ft., and 23ft, 6in,; engines, triple- 

on, 23in., 36hin., and 62in, by 39in., 
ressure 160 Ib.; constructed by, Central Marine 
Pngine Works of builders; a speed of 11 knots 

was averaged ; trial trip, September 30th. 
assenger steamer ; built by, Messrs, 


YoNGALA, ailt 
» Whitworth and Co,, Limited ; to the 
Arerot, ie Union Castle line ; dimensions, 363ft., 


45ft, Bin. by 30ft.; to carry, 110 first and 130 
second-class passengers ; engines, triple-expansion, 
32in,, 514in., 84in. by 54in., pressure 180 lb. ; 
constructed by, Wallsend Slipway and Engineer- 
ing Co., Limited ; on the trip the vessel steamed 
15 knots per hour ; trial trip, September 30th. 

JAMBE/IA, Steel passenger and cargo steamer ; 
but y Sir Raylton Dixon and Co., Limited 3 to 
the order of the Empreza Nacional de Navegacion 
a Vapor ; dimensions, 229ft., 33ft. by 13ft.; to 
carry, a deadweight of 1000 tons ; engines, triple- 
expansion, 17in., 27in., 45in. by 33in., pressure 
1801b.; constructed by, North-Eastern Marine 
and Engineering Company, Limited ; trial trip, 
September 30th. 

Hero, steel screw cargo steamer ; built by, the 

Laxevaags Engineering and Shipbuilding Co., 
Bergen, Norway ; dimensions, 278ft., 38ft. Gin. by 
19ft. Sjin.; to carry, 2700 tons deadweight ; 
engines, triple-expansion, 19}in., 3lin. by 5lin. by 
33in., pressure 175 1b.; constructed by, builders ; 
a mean speed of 10? knots was attained ; trial 
trip, October Ist. 
Santa, spar-deck steamer; built by, Messrs. 
Robt. Stephenson and Co., Limited, Hebburn ; 
to the order of, Messrs. Knowles and Foster ; 
dimensions, 314ft., 46ft. 6in. by 23ft. 3in.; to 
carry, 4500 tons deadweight ; engines, triple- 
expansion, 23hin., 38in., and 64in. by 42in., 
pressure 180 1b.; constructed by, Messrs. Richard- 
son Westgarth and Co., Limited, Hartlepool; a 
mean speed of 104 knots was attained against a 
high wind ; trial trip, October 2nd. 

QUEENBOROUGH, steel screw steamer ; built by, 
Wm. Gray and Co., Limited, West Hartlepool ; to 
the order of G. R, Sanderson and Co., Hull ; 
dimensions, 336ft., 47ft., and 24ft. 10in.; engines, 
triple-expansion, 24in., 38in., 64in. by 42in., 

ressure 160 1b.; constructed by, Central Works of 
failders ; an average speed of 11 knots was 
attained. The boilers have been provided with 
superheaters ; trial trip, October 2nd. 

WELSH PrIncE, steamer; built by, R. Craggs 
and Sons, Limited, Middlesbrough ; tothe order of, 
the Prince Line; dimensions, 423ft. 6in., 52ft. lin. 
by 38ft. 4in.; to carry, cargo and passengers ; 

ressure 1801b.; constructed by, North-Eastern 
Harios Engineering ee: a@ mean speed of 
over 12 knots was attained ; trial trip, October 5th. 

DEDDINGTON ; built by, Messrs. Ropner and 
Son, Stockton; to the order of, Deddington 
Steamship Company, Limited; to carry, 4550 
tons deadweight ; engines, triple-expansion, 1200 
horse-power, pressure 1601b.; a speed of 11 knots 
was attained ; trial trip, October 8th. 

CorINTHIA, steel cargo steamer ; built by, R. 
Craggs and Sons, Limited ; to the order of, Mr, 
D. G. Moraitis, of Andros; dimensions, 340ft., 
46ft. by 24ft. 4in.; engines, triple-expansion, 
28in., 38in., 64in. by 42in., pressure 1801b.; con- 
structed by, Richardsons, Westgarth and Co., 
Limited ; launch, October 7th. 

TiseRIvs, steamer, built by, Northumberland 
Shipbuilding Company, Limited ; to the order of, 
Mr. C, Anderson, Hamburg ; dimensions, 373ft., 
48ft. by 30ft. 10in.; to carry, 7000 tons dead- 
weight ; engines, triple-ex ion, 26in., 42in., 
72in. by 48in., pressure 1801b.; constructed by, 
Richardsons, Westgarth and Co., Limited ; 
launch, October 8th. 

HELSINGFORS, steamship; built by, Chantier 
Naval Anversois, Hoboken, Antwerp; to the 
order of, Consol Victor Ek, of Helsingfors ; dimen- 
sions, 208ft., 30ft. by 14ft. 6in.; engines, triple- 
expansion, 17in., 28in., 46in. by 20in., pressure 
160 lb.; constructed by, North-Eastern Marine 
Engineering Company, Limited ; a speed of 103 
knots was attained, and everything worked 
splendidly ; trial trip, recently. 

ReDwooD, steel screw collier ; built by, Blyth 
Shipbuilding Company, Limited ; to the order of, 
Tyneside Line, Limited ; dimensions, 230ft. Qin. 
ty 33ft. 6in.; engines, triple-expansion, 19in., 

n. and 5lin. by 50in., pressure 1801b.; con- 
structed b North-Eastera Marine Engineering 
Company, Wallsend ; a good speed was attained 
on the measured mile ; trial trip, October 17th. 








CATALOGUES. 


KEIGHLEY ELgcrricaL ENGINEERING Co., 
Limited, Vulean Works, Keighley. Illustrated 
catalogue and price list of motors, dynamos, and 
motor starters.—The book contains a complete 
specification of dynamos and motors. 

FRIED KRUPP AKTIENGESELLSCHAFT GRUSON- 
WERK, Magdeburg, Buckau.— A beautifull 
llustrated pamphlet illustrating these pavae 
renowned works has just been published. The 
illustrations include the steel foundries, smiths’ 
shops, pattern shop, machine tool depdts, erect- 
ing shop, &c, 

BERGTHIEL AND Youna, 12, Camomile-street, 
London, Pamphlet showing the newspapers in 
this country printed with electrical printing press 
equipments.—The book serves to demonstrate 
that the driving of heavy printing presses electri- 
cally with economy has — ‘the experimental 
stage, A further pamphlet from this firm deals 
with the driving of organs electrically. 

RicHarD KLINGER AND Co, 66, Fenchurch- 
street, London.— Under the title of a Question of 
Policy, this firm has produced a little brochure, 
illustrating and describing very fully the advan- 
tages posi - the Klinger water gaugefor 
steam boilers, For the benefit of those of our 
readers who are not acquainted with his gauge, 
we may mention that the princi feature is 
& corrugated inner face which enables the water 
level to easily. seen, 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal 
of Patents,” 


Application for Letters Patent. 


¢aF When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


7th October, 1903. 


21,570. Suspaspgep Frames for Dryine CLoruss, J. 8. 
Bell, London. 

21,571. Winpows, G. A. Chaddock, Liverpool. 

21,572. Constructine Articies of Cray, A. J. Boult. 
—(McRoy Clay Works, United States.) 

21,573. Avromatic CaLEnpak, J. Tilmant, London. 

21,574. Distnrectinc Te_ersongs, N. J. Tubbs, R. H. 
Smith, and I. 8. Hartley, London. 

21,575. Rorary Exsotngs, A. J. Boult.—(H. W. Bogart, 
United States.) 

21,576. Gengratinc Steam for Mgpicinat PurposEs, 
M. F. Hentschel, London. 

21,577. Kuwngxs for Doas, K. F. E. Mann, London. 

21,578. Paeservine Woop, C. F. Reichel, London. 

21,579. Daivinc Mecnanism of Motor Cycxas, J. 
Dempster and A. Leask, London. 

21,580. Inrosine and Extractine Hops, A. E. Hewer, 
London. 

21,581. Poncnuinc Macuings, J. Y. Johnson.—({The 
Special Novelty Company, United States.) 

21,582. Primary Evsecrric Batrsrizs, G. Schauli, 





ndon, 
21,588. MecuanicaL ApvgertTisinc, E. T. Thacker, 


mdon. 
21,584. Sewinc Macuinss, W. H. Harrapand P. Heaton, 
mdon. 
21,585. Ctutcums, W. N. Young, London. 
21,586. Watcues, H. H. Mathez, London, 
21,587. Perrotgum Evoinzs, R. O. Allsop, London. 
21,588. Mawuracturs of Boots and Suogs, A. J. Boult. 
—({United Shoe Machinery Company, United States.) 
21,589. Drawine-orr Liqurps, C. Russo, P. Appi, and 
L. Petti, London, 

21,590. oe Doors, R. E. Ellis.—(B. W. Stoney, 
India, 

21,591. Steriisation of WargR, 8. Dorling, London. 

21,592. Maongtic SIGNALLING Apparatus, Siemens 
Brothers and Co., Limited.—(Siemens and Halske 
Aktien-Gesellschast, Germany.) 

21,598. Courtine Rar_tway Carriages, B. Godfrey, 


London. 
21,594. Cam for Fasric Parntine Macuinas, W. Mather, 

ndon. 
21,595. Fapric Printinc Macaingry, W. Mather, 


mdon, 
21,596. Ruzostat, F. M. Short, London. 


8th October, 1908. 


21,597. Fisu-nooxs, W. V. C. Getting, London. 

21,598. INTER-COMMUNICATION TELEPHONES, F. Petmeky, 
Manchester. 

21,599. Weicuinc Macuings, H. Pooley, jun., Liver- 


pool, 

21,600. Brutiarp and BaGaTEL_e TaBes, 8. A, Sisson, 
Huddersfield. 

21,601. Boor and Saoxz Toz Protector, R. Ankers, 
Bristol. 

21,602. Reversing Mecuanism for Looms, E. Holling- 
worth.—(The Crompton and Knowles Loom Works, 
United States.) 

21,608. WasTE-BREAKING Macuines, D. H. Halstead, 
Glasgow. 

21,604. Rarway Siena.uine, C. Copeland, Glasgow. 

21,605. Startine Appiiance for Motor Cycugs, J. A. 
and W. Menzies, Glasgow. 

21,606. RuBBgR-TIRED WHEELS, T. Gare, Manchester. 

21,607. Macuing for Raxino Hay, &c., J. Methuen, 


gow. 

21,608. Manvracturg of RatLwaY Waxg1s, J. F. John- 
ston, Sheffield. 

21,609. ExLecrro-pgPosiTion of Mgrats upon ALv- 
minrum, J. Creswick and H. Shaw, Sheffield. 

21,610. Dress Improver, W. Foster, Manchester. 

21,611. Necxrizs, D. A. Martin, Birmingham. 

21,612. Apparatus for Rock-pRILLine Toots, F. W. 
Jenkins, London. 

21,618. Hezt Treaps for Revo.tvisec Hees, C. H. 
Wilkinson, Huddersfield. 

~— Gas Paopucers, C. E. and J. E. Pointon, 


on. 
21,615. Looms, E. Hollingworth.—({The Crompton and 
Knowles Loom Works, United States.) 
21,616. Manuractoure of Mgrat TosuLaR Tags, J. 
Perks and A. W. Sutton, Wolverhampton. 
a. Cacses for Hoitpinc Borsins, W. Godwin, 
t. 


as’ 
21,618. Curinc Smoxy Caimneys, W. Johnson, New- 
castle-upon-Tyne. 
21,619. Hotpgr for Booxs, H. U. Burgh and J. W. 
Aldous, St. Bees, Cumberland. 
— THotge Pin Rowiock, A. Fenwick, Sunder- 
n 


21,621. Maroons, A. Ludorff, Berlin. 
21,622. Wispine Device for Banpacgs, R. H. H. C. J. 
agzow, Berlin. 
21,623. InrgRNaL ComBustion Morors, J. A. Gardiner, 
Stockton-on-Tees. 
21,624. Froop Gutty and Weir CHampsr, J. W. 
Brown, Stockton-on-Tees, 
21,625. Arrixine Revotvinc Russer Hes Paps, W. 
. Sturman, Fallowfield, Lancs. 
21,626. Construction of Suirs, W. M. Walters, Liver- 


pool. 

21,627. INTERCHANGEABLE Hoipers for Aucsrs, F. H. 
and E. Walker, Bradf 

21,628. Lirg-savine Apparatus for ELecrric Tram- 
cars, W. H. Taylor, Manchester. 

21,629. KitcHen Ranogs, A. N. McKillop, Glasgow. 

ag Cass for Moistenine Corrine Suzets, J. Hepp, 

erlin, 

21,631. Saos Buttons, G, Schwarz, Berlin. 

21,632, Execrric Icxitine Devices, F. Hillsmann, 
Berlin. 

21,638. Frames for Empromgry, U. von Bonin, 
Berlin. 

21,684, Stups, R. Himmel, Berlin. 

21,635. Lusricatine, J. Wildemann, Berlin. 

21,686. E.zctric Devics, K. J. Lender and F. Brod, 


in. 
21,687. ELEmcrricaL 


AtaRM Ctocx, H. Peters, 
Berlin, 
21,688. Compass with Suirtinc Points, J. Bossart, 
eriin. 


21,639. PHotogrars Firm Deve.ortne Diss, F. Mills, 


psom. 

21,640. Frictiontess Brake Gear, G. F. Sturgess, 
Leicester. 

21,641. Cire or Recerracie for Corns, F. R. Place, 
Manchester, 

21,642. Extractina Moisture from Arr, J. Gayley, 
Liverpoo! 

21,648. ‘nivers for RecisteR Stovss, A. Bell, North- 
ampton. 

21,644. WaeE., E. Bergmann, London. 

21,645. System for VenicutaR Trarrio, H. 8. Framp- 
ton, London. 

en IRREGULAR Ossgcts, G. E. Bright, 

01 


ndon. 
21,647. Maxine C-C-DIALKYLBARBITURIC AcrDs, F. 
Boehm.—(C. E. Merke, Germany.) 
21,648, ApJOsTaBLE Matrress Supports, O. Lade- 
mann, London. 
yr PuoroerapHic Apparatus, A. J. G. Maskens, 


ndon, 
—_— Bo.ts for Lzapgn Structurss, E. W. Jackson, 
mi 


on. 

21,651. Trees, W. E. Vincent, London. 

21,652. Exgcrric AccumuLaTor, J. M. de la Croix, 
London. 

21,653, SiaNaLLina Conzrers, T, EB. Clark and the T. 





5; obe ag Wireless Telegraph-Telephone Company, 

21,654. Locks for Garzs, D. Dore and C. Brawn, 
London, 

21,655. Frxina Tasser“& on Gtass, A. D. Carse, 

2 9 M 8: D W. Bak 
1,656. AuDIBLE Motor SicnaL Devices, W. er, 
London. 

21,657. Arracument for Tasizs, &c., D. A. Prust, 

21,658. SipHon Tap, F. Foley and A. Palmer, 
London. 

21,659. Caxe Try, C. W. Haynes, London. 

21,660. Recgrvine Terminats for Despatch APPARATUS, 

mson Pn tic Tube y, Limited, and E. 

L, Giles, London. 

21,661. Stop Vatvgs, J. Hewitt and W. W. Walton, 


ondon. 
21,662. Postat Envge_opesand Wrappses, H. G, Stiffe, 








on. 
21,663. Bkake Apparatus for VEHICLES, E. H. Johnson, 
on. 
21,664. ArsUsTaBLE Covers for Vexicizs, G. H. Adams, 
Londo: 


nm. 
21.665. Harpgsnina Coprzr, 8. and J. Oxnam, 
Birmingham. 
21,666. Bux-nives, J. L. Wood, London. 
21,667. Removinc Far-sextrractina Soivents, E. 
Bergmann, London. 
— Propvucine SrTERiLisep Water, A. Baudry, 


on. 

21,669. Paving, H. Sweetman, London. 

21,670. Expiosives, A. C. Luck, Ipswich. 

21,671. Cotour Patstine, H. C. Heide.—(7. McClure, 
United States.) 

21,672. Boor Tops, Hubert and Co., Limited, and J. A. 
Thierry, London. 

21,673. SELF-cLosinc Taps and Cask Tappine, A. D. 
Cryer, London, 

21,674. FLUID - PREssURE Sawixo Macuing, T. Berg- 
strom, London, 

21,675. Apparatus for Cootisc Heatep Sonraces, J. 
P. O'Donnell. —(The Regas Automobile Company, 
United States.) 

21,676. Apparatus for Maxinc Cuarns, J. Holloway, 


on. 

21,677. Rapiators, F. Fouché, London. 

21,678. Casa Reoisters ard Inpicators, The National 
Cash Kegister Company, Limited.—(The National 
Cash Register Company, United States.) 

21,679. Cash R , The Nati Cash Regist 
Company, Limited. —(The National Cash Register 
Company, United States.) 

1. Drivine Gear, T. EB, Halliday and A. H. Hayes, 


on. 
21,681. Boor and Sxoxzs, W. Rush and L. E. 
Mongiardino, London. 
21,682. Envevorss, C. F. C. Wilkins, London. 
21,688. Gotr Batt, G. V. De Luca, London. 
21,684. Exerciser, T. Barth and W. Kampschulte, 





on. 
21,685. Tops for VenTiLatine SHarts, J. Lopez, Liver- 


poo 
—— Vaporisine Liquip Fort, F. J. Farrell, 


on. 

21,687. ADVERTISING, W. C. Robison and G. A. Purslow, 
on. 

21,688. Maxine Socxets for Wreg Rorgs, G. Batey, 
on. 

+, Pyevumatic Tires for WHEE.s, W. 8. Simpson, 


ion. 

21,690. Tr H. W. Dover, London. 

21,691. Opgratine the Suurrzrs of Cameras, W. E. 
Mulhollan, London. 

a om WATER-CIRCULATING APPARATUS, J. N. Russell, 


on. 
21,698. Preventinc the OverHEatTiNe of MeTat, R 
Rees, C. E. Peel, and J. Thomas, London. 
21,694. Brusnegs, E. I. Dumville, London. 
21,695. Reraininc ARTicLes in Position on Boarp 
Ship, D. Stuart, London. 
21,696. Putter Coverine, A. R. and E. G. R. Mathews, 


London. 
21,697. ArracHine Hanpizs to Anticues, W. H. Martin, 
jun., London. 
21,698. Casn Recister ATracHMENTS, B. K. Hoppock, 
on, 
21,699. CirurcH for Frem-woerts, C. H. Worley, 
London. 
21,700. ExecrricaL Mzasurine InstRuMENTS, C. Beez, 


on. 
21,701. Vatves, F.MeCarthy, London. 
702. ImPRovED Game Apparatus, C. N. Bowen, 


mdon. 
21,708. Fszp Trovens, > Seeang, London. 


—, Piovess, A. earce and C. R. Gee, 
on. 
21,705. Stzam S J. Cowan, London. 


UPERHEATERS, 
21,706. Revo.vine SHowcasgs, F, E. Hine, London. 


9th October, 1903. 
21,707. Lasts for Boots and Ssoxs, W. B. Trasler, 
London. 
21,708. Tas “Surp-im” Postcarp, W. C. Cubbin, 
Liverpool. 
21,709. Powgr Gas Generatoss, G. Mees, Diisseldorf, 
Germany, 
— Automatic Ranog Fixpgrn, F. Groves, 
ion. 
21,711. JasLocagorr CanpiE Lamps, A. J. Beaumont, 
ork. 
21,712. Taps for Warser Cisterns, H. 8. Souttar, 
London. 
21,718. Apparatus for PaotocraPHine Stars, H. 8. 
uttar, London. 
21,714. ContmrvousLy VARIABLE Ggak, H. 8. Souttar, 
London, 
21,715. Startina Devicg for Tramcars, R. Grimmer, 
mdon. 
21,716. Recor OrgRaTep Firg-arMs, H. F. Woodgate, 
on. 
21,717. Evecrric TRoLLEY Livgs, J. I. Hall, Kingston- 
on-Thames, 
21,718. Crotaes Horses, R. Nicholson, Liverpool. 


21,719. Box-staPLg, E. Vaughan, Wolverhampton. 
21,720. CapsuLine Borris, J. H. Roger, G ° 
aughan 


21,721. Enpway-Movine LatcHixe Botts, H. 
and G. Satterthwaite, Wolverhampton. 

21,722, WagEts with Woopsn Rims, T. Gare, Man- 

ester. 

21,723. Suprortinc Wrinainc Macurngs over Srvxs, 
J. McCrindle, Glasgow. 

21,724, GasocEngs, A. Bruce, Glasgow. 

21,725. CompsznsaTInc VEHICLE Courtine, G. F. 


turgess, Leicester. 
= CoaL-cuTtine Macutngs, W. Patterson and O. 


C. . 
21,727. Hooxs and Evzs, J. G. Ham 


Liverpool. 
= — Separators for Oazs, J. M. Moss, 
Vv 
21,729. SwaTs- t, North t 


21,748. Woop-sorrsc Macuings, T. White and W. 
Christie 


21,744. Paorgotine Evozs of Booxs, L. P. Foll and R. 

V. Stick, Northampton. 

yn Dimgct - acrinc Enorvgs, R. Richardson, 
iw. 


21,746. Ganpen Szats, F. F. Ross, Liscard, Cheshire. 

21,747. Lip ATTACHMENT Jars, T. Stephenson, 
Stockton-on-Tees. 

21,748. Tausxs and PortmantTzaus, R. Foxcroft, 
Manchester. 

21,749. a Cover for Crctz Tires, A. B. Brown, 


21,750. Tecooarten Water Levet in Borers, G. H. 
illans, Wrexham. 
21,751. Nut, M. Schubert and O. Rechnitz, Hambu'g, 


Germany. 
21,752. ConrecTiongrs’ Frotu-BzaTinc Macuing, H. 
Munding, Hamburg, Germany. 
21,753. WasHinc Macnins, P. Ruschewegh and O. 
ermann, Glasgow. 
21,754. Fornace Bripcz for Srzam Borns, H. 
berts, East Stonehouse, Devon. 
21,755. Composine Macuing, A. G. Hyde, London. 
21,756. Fanpgers for Strezt Cars, H. Schneider, 
London. 
21,757. MgtaL Winpow Bu1nps, G. E. A. Holdsworth, 
London. 


21,758. TRAVELLING Traunxs, G. and P. Prager, 
London. 


21,759. TELEPHONES, E. G. Bradnam, London. 
21,760, Maxinc Powgr Gas, J. Clay, Hebden Bridge, 


Yorks. 

21,761. Hassocks, J. Walker and F. R. Baker, 
Birmingham. 

21,762. Fastentnc States in Brooms, T. Anspach, 


mdon. 

21,763. Tenwis Bat, H. ©. Beard and J. Williams, 
London. 

21,764. Spokes for Waxets, C. L. Schwarz, London. 

21,765. Maxine Distittine Apprararos, A. Jouve, 


mdon. 

21,766. Drituinc Macuinzs, J. H. S. and J. W. 8. 
Asquith, and G. Feather, London. 

—, SpesD-rnpicaTinc Apparatus, H. Spedding, 


maon. 
21,768. Grixpine Mitts, W. O. Bailey, London. 
21,769. Arm Propge.isr, 8. J. Lawrence, London, 
21,770. Sgwace Precipitant, W. L. Alton, London. 
21,771. Lirr Vatvgs, 8. Alley and R. H. Paterson, 
London. 
21,772. TooL-seTrine Davics, A. J. Boult.—(—Strehlau, 


Germany.) 

21,778. VaLves for Pygumatic Tires, C. A. Gray and 
T. Sloper, London. 

21,774. A Mezrsop for Arrecrinc the SympPaTHeric 
Nervous System by Means of Cotovur, A. J. Law- 
rence, Lon 

— TaMPORARILY Recorpixe Orpers, C. P. Cobb, 


on, 

21,776. Spanner, E. Freytag, London. 

21,777. TowstLotomes, W. Gies, London. 

21,778. Apvertisine Devices, Adart, Limited, and R. 
E. Gill, London. 

21,779. Exzctric Cexts, T. Heffernan, London. 

21,780. Vatves, J. P. Ranoe and Templer and Ranoe, 
Limited, London. 

21,781. Propuctnc Wax-Like Propucts, E. van de 
Griendt, London. 

21,782. ManuracturE of Suzzts of Grass, J. Hirst, 


ondon. 
21,783. Brakes for Ramway Wagons, E. J. Hill, 
Lond 


on. 
21,784. Mecuanism for Transmission of Powzr, J. 
Dring, London. 
21,785. Fisxsiz Tunes, J. Dring, London. 
21,786. Apparatus for SicNaLLinG, G. Forbes, London. 
21,787. Guy SicuTs, G. Forbes, London. 
21,788. Opzgratinec Friction Ciutcugs, W. F. Fair, 


London. 

21,789. Nirratep CzLivLosz, P. Nogués and H. M. 
Proveux, London. 

21,790. Kezpinae Wrxpows of Carriaczs Cigar, J. H. 
Apjohn, London. 

21,791. Fo.aments for IncanDEscENT ELecTRic Lamps 
J. R. Crawford, London. 

21,792. Construction of SraTionzRy AppuiaNce,. M. 
Williams, London. 

21,798. ConTROLLING Horstinec Enornzs, T. C. Futers, 

on. 


21,794. Rovine Hzaps, C. and P. Gaydet, London. 

21,795. NON-REFILLABLE Bottizs, J. A. omas, 
London. 

21,796. ComN-coNTROLLED WaricHixc Macuings, F. 
Verplast, London. 

21,797. Hanp Sramprne Toots, H. Bloch, London. 

21,798. Taps for Fire Covers, F. Wendler and C. 
Lindler, London. 

21,799. AnTiriciaL AsPHALTE, P. M. Justice.— 
(Aktieselskabet Venezuela- Asfalt Kompagnie, Denmark.) 

21,800. ManuracturEe of ScuLpHuRIsED Dvgsturrs, O. 
Imray.—({Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

21,801. Smoruttanzous TELEPHONY and TELEGRAPHY, 
J. Sayers and F. B. Holt, London. 

21,802. Ienrrinc Expiosion Enoings, H. Styczynski 
and 8. Linda, London. ~; 

21,808. Canvas for the Manuracturm of Tirzs, W. 
Stephenson, Liverpool. 

21,804, Or Lamps, E. Evans, Liverpool. 

21,805. Power Hammers, P, Pilkington, Limited, aud 
G. J. Gibbs, Liverpool. 


10th October, 1903. 
21,806, Apparatus for Vampine upon the Piano, F. J 
Christmas and A. V. Watson, London. 
21,807. Coacuzs, J. Knape, Halifax. 
—_ ConvEBTIBLE Main Carts, W. E. Ashton, Man- 
chester. 
21,809. Runwinc YARN on to the Suctions in SECTIONAL 


ARPING Macniygs, T. . 
21,810. Propuctne Cup for Baas, J. G, Beddoes, Bir- 
mingham. 
21,811. Locxine Rartway CarriacE Doors, E. Eschle, 
@ 





We 

21,812. Camanzy Cow:s, J. White, Newcastle-on-Tyne. 

21,813. ManuracturE of Soras, A. Gray, Stirchley, 
near Birmingham. 

21,814. Woven Wire Marrressss, R. P. Taunton and 
W. H. Benwell, Birmin 

21,815. Towrse Buiapss for Trawt Fisurne Gear, T. 
B. Cooper, Broughty Ferry, Forfarshire. 

21,816. Hest Protectors for Boors, F. W. Burn, 
Manchester. 

=a Construction of Dustsins, W. Cunliffe, Man- 


t) r. 

—_— CHILDREN’s CarRiaGEs, H. V. Baker, Birming- 
m. 

21,819. OnnamENT for Wispows, F. M. and W. J. 


Drake, Exeter. 
21,820, SHUTTLES for Wravine Looms, F. D. Irvin, 





T. C. Sargean’ p 
21,730. Burnisuine the Epass of LEATHER BE.TiNa, J. 
Walmsley, G@. A. Chadwick, and J. Greenwood, 
Halifax. 
21,781. Raprom Rryes and Batts, W. M. Martin, Red- 
ruth, Cornwall, 
21,732, Spinninc Frames, R. Obernesser, Manchester. 


21,821. BurToNHoLEs and Burrows, C. J. Baxter, 
reenock, N.B. 
> ana Veuicugs, P. C. Hart and R. C. Farrell, 


ndon. 
21,823, WINDOW-SASHES and Framgs, C, C. Bradshaw, 





21,733. Seat for Batu, F. R. Arscott, Bristol. 

21,734, Toot Hoxpgrs, J. F. Wiles, Reading. 

21,735. Cures, G. F. Sturgess, Leicester. 

21,736. TarRgaD Guipes for Spryninc Macurvgry, 8. 
Wood, Keighley. 

— AERIAL Macuines, B, F. S. Baden-Powell, 


on. 
21,788. Automatic Fgep for Cartrincs Cases, H. Iles 
and Kynoch, Limited, London. 
—_ Sprrroons for Rar.way Carriaczs, D, Clacher, 
lasgow. 
21,740. Screw Jornts for Crosser Basins, M. Grolich, 
Berlin. 


21,741. KircuEn Srvxs, G. Amelung, Berlin 
21,742. Suip’s TetecRapus, T. C. Walters, London, 


21,824. Mgans of ApvertisinG, G. Smith, Manchester. 

21,825. Macutnges for Caancinc Monsy, R. 8S. Mason 
and W. Thompson, Birmingham. 

— Looxrne-ciass Movement, 8. Timings, Bir- 
min; 

21,827. ManuracturE of Sprine Hooks, A. Guest, 

ingbam. 

21,828. Sigutine InstRuMENTs, K. Fritsch, London. 

21,829. FRex-wHee. Ciurcuss for Cycigs, W. Starley, 
Coventry. 

21,830. Ian1tona INTERNAL ComBusTION Morors, E. 
W. Lewis, Coventry. 

21,831. StationERy, J. E. Norman, London. 

21,882. An ALtazimuTH Sunp1a., R. T. Frere, London 





21,838. Propuction of Derivatives of Pyrimiprse, H. 
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E. Newton.—(The, Farbenfabriken vormels Friedrich 
Bayer and Co., Germany. 

21,834. Two-spggp Daivine Putuzy, C. E. Tebditt, 
London. 

21,835. RarLway SIGNALLING, J. Voet, London. 

21,836. Ficrers, D. Cameron, F. J. Commin, and A. 
J. Martin, London. 

21,887. Borris Sroprers, H. H. Winterbottom, M. G. 
Wood, and J. B. Bright, London. 

21,838. Mgans for ENLARGING PHotosRapHs, W. C. 
Hughes, London. 

21,839. Boot-LEVELLING Macuings, H. W. Wright and 
Hodgkinson, London. 

21,840. LaBsuLine Macuings, K. Otting, Liverpool. 

21,841, Packine Paoroorapaic Fits, U. G. Warnecke 
and W. H. Heath, London. 

21,812. Prastic Comeosition, L. Grote and E. Petry, 


London. 
21,843. PsorograpaHic Cameras, R. Kiriigener, 


ndon. 

21,844. Frise Disptay Stas3, J. McRae and G. T. 
Temple, London. 

21,845. Boxes with Drawers, HE. Frikart a-d H. 
Higli, Lcndon. 

21,846. TrRorttys for Exgcrric Tramways, J. N 
Dauncy, London. 

21,847. KeraiogRaTING Macuines, F. W. Tauanett- 
Walker, London. 

21,848. ALCOHOL-DISTILLING AppaRaTus, A. Moussorg, 


mdon. 

21,849. Tus-ciips, C. T. Griffin, London. 

~~ Bune Bvusuincs and Bunes, 8. Schlangez, 
incon. 

21,851. TeLEPHONE ArTracnMENrs, W. S. Haddock, 


mdon. 

21,852. Sccurnrne Covers on Typakwaitsrs, C. Green, 
London. 

21,853. Cycrgs, A. R. Splanemann, London. 

21,854. Capmium ALLoy, G. Chandoir, jun., London. 

21,855. Purniryine Gas, H. W. Hemingway and R. 
Booth, London. 

21,856. Ispicatine the Posrtion of Osszcts, H. Grubb, 


London. 
21,857. Nartinc Macurngs, J. H. Brown and The 
— United Shoe Machinery Company, Limited, 
mdcn. 
12th October, 1908. 


21,858. Ececrric Swircugs, J. A. Kennedy-McGregor 
and H. Wren, Birmingham. 
21,859. Merratiuic Bepstgap, W. H. Davis, jun., 
Birmingham. 

21,86 Maxine Tooramp Wuezis, R. W. Smith, 
Birmingham. 

21861. Gaitier for Us in Front of the Firs, E. C. 
Fowke, Birmingham. 

21,862. Lerrer Fixgs, E. C. Fowke, Birmingham. 

— TRousER PressErs, E. C. Fowke, Birming- 

am. 

21,864. Sorveyinc Instruments, A. L. Bell, Man- 
chester. 

21,865, APPLIANCEs for PLayixc Brincg, H. Emanuel, 
Birmingham. 

21.866. Sparkie Privo, J. Healey and O. H. White, 
Helsby, Cheshire. 

21,867. Pygumaric Tirgs, F. D. Wilton and R. W. Cox, 
Birmingham. 

21,868. Macuing for Formine Wueg.s, C. F. Petersen, 
London. 

21,869. Serine Forss for Cyciz:, R. H. Nixon, 
Kidderminster. 

21,870. DevgLopine PHotoGcRaPuic Fim, N. 8, Brodie, 
London. 

21,871. Ratstne Cycitz Daivinc WuHegis, H. E. Lane, 
London. 

21,872. Pins, M. Byron, Birmingham. 

2',873. Farction Ciutcues, F. L Croft, T. A. Perkins, 
F. Croft, and H. Lindsay, Bradford. 

21,874. Cieantne Borries, T. Fritz and J. Skach, 
Manchester. 

21,875. TRoLLEY Hzaps for Exsectric VEsicuiss, G. 
Varley, Halifax. 

21,876. FrictionaL Drivine Apparatvs, 8. H. Pullman, 


Glasgow. 

21,877. Banpjs of Megratiic Brrpcacgs, C. Mohr, 
Newcastle-on-Tyne. 

See Motor Tracror, C. Hutchinson, 


21,879. Srgam Gzserators, J. Blakeand T. Westgarth, 
Stockton-on-Tees. 

21,880. CrgmaTorioM, —. Toisoul and —. Fradet, 
Leeds. 


21,881. IspIvipvaL CommuNIon Servers, W. Frain, 
Dundee. 

21,882. Ggarinc for Etectric Cranss, W. L. King, 
London. 

21,883. Brake Cup, W. F. McCullagh, Urmston, near 
Manchester. 

21,884, Sarr Bracket, C. H. and L. Haigh, Bollington, 
near Macclesfield. 

21,885. Mawuracture of E:gcrric Lamps, L. H. Walter, 
London. 

21,886. Exoivg, W. Mars, London. 

21,887. Te_emerers, C. Pulfrich and A. Konig, Jena, 
Germany. 

. Sarety Devices for Street Cars, E. R. Hesse, 


_ Face Sream Bata Apparatus, A. Kubale, 

erlin. 

21,890. RUBBER-EXTRACTING ApPaRaTus, W. A. Law- 
rence, London. 

21,391. Batt Bgarmnc for Powsr Suaarts, W. Fair- 
weather. — (The Singer Manufacturing Company, 
United States.) ° 

21,892. Fotpgrs for Sewine Macuings, W. Fair weather. 
P (The Singer Manufacturing Company, United 

tates. 

21,898, LirT-sUsPENDING Apparatus, H. Hewitt, jun., 
Atherstone, Warwickshire. 

— SgLr-Lockrine Pros for SHackugs, C. Galloway, 


iff. 
21,895. Tapprxe and Rackine Cocks, W. E. J. Knight, 
Northampton. 
21,896. Cookina Arparatus, T. P. Thomas, J. L. 
Richardson, and P. Davies, London. 
21,897. Pgrromgp and Mevicatep Barus, G. Chumley, 


Bagshot. 

21,898. OrgRaTING VaLves and Cocks, W. P. Miles, 
London. 

21,899, Cigar Macutngs, E. Kuhne, London. 

21,900. Dumb-BELLs, F. Harris, London. 

21,901. Uppgsr-cusPip Forcers, F. 8. Manning, 
London. 

21,902. Movutpixe Concrete Brocks, J. G. Stidder, 
London. 


21,903. Drvice for Sawrse Strong, J. Peckover, 
mndon. 


21,904. CompREsssp Air Driit, L. Thomas, London. 
eo Srartine Mecuanism for Motors, W. Hagsp‘el, 

mi 

21,906. 
Lond 


ndon. 

21,907. Winpow Lock:, R. N. Adams, London. 

21,908. Srancnine Macuines, A. J. Boult.—(7roy 
Laundry Machinery Company, Limited, United 
Srates.) 

21,909. Execrric Arc Lamps, G. M. Lane and E. H. 
Adams, London, 

i Wrenscuses, L. C. Snyder and G. F. Gadsworth, 


London. 

21,911. Rarpway Wacons, A. J. Boult.—(P. Herbert, 
New South Wales.) 

21,912. Jomsts of Rops, A. W. Ellis, F. T. Farrer, and 
W. M. Fraser, London. 

21,913. PHonoorarus, A. N. Petit, London. 

21,914. Book - skwinc Macuoxgs, G.. Brewer.—(The 
Smyth Machine Company, United States.) 

21,915. SoperugatTine of Staam, J. H. H. Boylan, 
Manchester. 

a fo Connectinc Spuir Potizys, W. Huber, 

mdon. 

21,917. Borter Vatvrs, P. Irmer, London. 

21,918, PapLocks, R. von der Ruhr, London. 

21,919. ScrupBina Brususs, W. Deiwiks, London. 


jon. 
Fixine Water Tics in Borers, J. Wilson, 





21,920. Ianirzrs for ExpLoston Motors, F. Lutz, 
London. 


21,921. Ececrrican Free Avarms, W. Kron, London. 
5 Bearines for Upricat Saarts, F, Handlbichler, 


on. 
21,928. OverHEAD Winpina Enainges, D. Rowe, 
London. 
—_— OverHesD WINDING Drums for Mings, D. Rowe, 
on. 
21,925. AtTracsMents for Stoves, J. H. Clark, 
ndon. 
21,926. Vacuum Crieangr, T. N. Atkinson, Twicken- 
am. 
21,927. Dentat DaiLis and Insrrumeyts, W. Homann, 
London. 
21,928. Kwirtine Macuings, C. A. Farmer, Londen. 
21,929. Bakers’ Ovens, J. Moore, London. 
21,930. Pagventine Wires Fosinc, M. McDerm.tt, 
London, 
21,931. Recovery of Gop, H. Sayer and F. 8. Spiers, 
London. 
21,932. Frurp PasssurE Tursines, H. F, Fullagar, 
London. 

21,983. WHeKt for Motors, E. Edwards.—(The Waggon- 
und Maschinenfabrik A. G., vorm. Busch, Germany.) 
21,984. Propucinc Morive Powgr, W. Bb. Sayers, 

London. 
21,935. A ‘“‘Pgrcgnrace Apartor,” E. O. C. Pugh, 
London. 
eT Burton Fasteners, M. B. Ryan, Boston, Mass, 
21,987. Vatves, R. N. Gilland W. S. Thompson, Kings- 


tor-on-Thames. 
21,938 WaLtSpikes and Prorsctors, L. E. Blackwell, 


London. 
21 pa SupmaRivE Cases, O. J. Lodgeand A. Muirhead, 


21,940. Horsg - sHomgR’s Too. Boxes, J. Begg, 
London. 

21,941. Lirrine Jacks, C. E. Roth, London. 

21,942. Not-Lock, R. Kleckner, Kingston-on-Thames. 

21,943.- INDEX-BINDER or Fitz, C. A. Servin, London. 

21,944. Pacvgctitgs, J. B, Semple, London. 

21,945. Manuracrure of SotpHurisep Dyesturrs, O. 
Imray.—(Farbwerke vormals Meister, Lucius and Briin- 
ing, Germany.) 

21,946. Covers for Szats, E. M. and E. 8S. Binge, 

ndon. 

21,947. MANUFACTURE of PorTLAND Cement, C. Hocke, 


mdon. 
21,948. Cuarns for Stenrerine Macuinzgs, J. Gebauer, 


ndon. 
21,949. Supssctinc Fasrics to Fiurps, J. Gebauer, 
London. 
21,950. Errectinc Caanos of Temperature, J. Bjirn- 
stad, London. 
21,951. Soperueaters, J. Bjirnstad, London. 
21,952. Batas, &c , W. P. Thompson.—(L. M. Bril/ié, 


ance. 
21,953. MsrHop for Dryine Grass, G. J. Robirs, 


iverpool. 
21,954. Means for Treatinc Impure Arr, G. J. Robins, 

Liverpool. 
21,955. TgacHine the Reapine of Music, F. Wright, 


verpool, 
21,956. Stoppers for Fexpine Borr.es, 8. Seligsohn, 


verpoo! 
21,957. StgRgeotyre Castinc Boxes, R. C. Annand, 
ondon. 
21,958. Propuctne CoLourrp Errgcts on Tissvgs, R. 
Ransford.—(Z. Giesler, Germany.) 
21,959. Improved Vatves, P. Hulburd.—(H. Weeren, 
Germany ) 

21,960. Hat or Bonyat Boxes, H. Gretsch. London. 
21,961. Brauinc Warp Yasns, F. Sucker, London. 
21,962. Taanscrisine CiPHER Messaces, G. I. Walsh, 


mdon. 
21,963. WiRELEss TeLecRapaHy, J. H. Lee, London. 
21,964. IncLingD Gas Retorts, E. Derval, London. 
21,965. Brush Hanpie AtracuMents, D. G. Vaughan, 


on. 
21,966. Boor and SHox Lasts, H. von Reelken, 


ndon. 
21,967. Procgss forthe Manuracturgof CARBONs CEOUS 
Supstances, F. R. von Dahmen and E. Hagyi-Ristic, 


mdon. 

21,963. Coxisc Hyprovus-BITuMmNous CoMBUSTIBLES, P. 
Hoering and A. Mjéen, London. 

21,969. PLaTen PrintinG Pressgs, J. Heim, London. 

21,970. Motor VgHIcLEs, J. von Koroknay and The 
Hungarian Railway Carriage and Machine Works, 
Limited, London. 

21,971. Papgr-reepinc Apparatus, J. H. Jack.—(The 
A. B. Dick Company, United States ) 

21,972. Dywamo-ELECTRIC Macurngery, J. H. St. H. 
Mawdsley, London. 

21,973. CarBuretrers for Encings, G. Kingston, 


mndaon. 

21,974. VARIABLE SpgeD Gear for Motors, R. Hagen, 
maon. 

21,975. Morogs, A. J. Boult.—(4. 0. de Sanderval, 


France. 
21,976. Paper-cutrisa Macuixge:, C. T. Knittel, 
mdon. 
21,977. LeatseR Spuittinc Macutsgs, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 
21,978. Emsosstnc Retiger Monocrams, L. H. Hart, 


mdon. 
21,979. NON-REFILLABLE Bortties, E. C. Rosenaw, 


ndon. 
21,980. Exgcrric Arc Lames, R. Hulzart and E. H. 
Adams, London, 
21,981. Briquatrine Macutines, W. Simpkin, London. 


18th October, 1903. 


21,982. Tap, P. Cartwright, Chesham, Bucks. 
21,983. TRoLtgy Heap for Etgcraic Wires, J. J. Carter, 


. Dublin. 

21,984. Startine Swircuss for Motors, T. E. Weaver, 
Manchester. 

21,985. Motor Braxinc Mecuani:M, J. V. Hooydonk, 


ndon. 
ag Printine TsxtTite Fasrics, A. Rosenberg, 
nm 


on. 

21,987. Crockwork Sroppine Apparatus, F. Mitchell, 
Londor. 

21,988. Psxumatic Boot Treg, J. I. Widdop, Man- 
chester. 

21,989. Firz ALaBo, G. M. Stonehouse, H. Perkins, and 
E. Hughes, Swansea. 

21,920. Coottnc Gasgs, E. and 8. Tweedale and J. 
Smalley, Castleton, Lancs. 

21,991. Locomotives for Common Roaps, L. J. Todd, 


mdon. 
21,992. Macuines for Weicurne, W. Beresford, Liver- 


pool. 

21,993. Dratwinc ConpEensED Stzam, W. J. Tranter, 
Birmingham. 

21,994. PorTaBLe Rest for Bicycizs, D. Clement, 
South Shields. 

21 995. Sinoxine Faprics, J. Brennand and F, Ferrand, 
Manchester. 7 

21,996. ELECTRO-MOTOR STARTERS, C. J. and H. H. Cassé, 


ord. 

21,997. Boot-rrez, M. O’Carroll, Coachford, Co. Cork. 

21,998. Boor Hzgt, W. Wright, Birmingham. 

21,999. DirFERENTIAL Driving GzaR, The Hub Two- 
8 Gear Company, Limited, and W. dH. Palmer, 

chester. 

22,000. Camera Sxuvuirers, The Thornton - Pickard 
Manufacturing Company, Limited, and G. A. 
Pickard, Manchester. 

22.001. Caszs for Farmentixnc Dovucs, R. Stirratt, 
Glasgow. 

22,002. Drivine Rorgs for Macutygry, W. Shaw, Bir- 
mingham, 

22 003. Seat Suprorts, J. B. Brooks and J. Holt, 
Birmingham. 

22,004. Cyctz Sappies, J. B. Brooks and J. Holt, 
Birmingham. 

—_ Seats for Tramcars, J, W. Hanson, Man- 


chester. 
22,006. Uritisine Mopgts, 8. 1, Crookes, Sheffield. 





22,007. Rat Trap, D. Catterall and W. Smith, Liver- 


pool, 
22,008. MuttrpotarR Exxecrric Motors, T. L. Boyden, 
Wolverhampton. 
q Seat Fastengr for Carts, G. Hatcliffe, Horn- 


castle, 
22,010. AcetYLeNg Lamps, H, Lucas and W. Egginton, 


ndon. 
22,011. Targap Currinc Device, W. Fairweather.— 
(The Singer Manufacturing Company, United States ) 
22,012. Orgnine Cans, C. L. Tweedale, Weston, near 
Otley. Yorks, 
22,013. E.ecrric Hearer, E. G. Rivers, Richmond. 
22,014. Rarway Switcues, A. J. Backer and A. A, 
Weiler, London. 
22,015. Ssip’s Sipevicuts, W. L. Halley and W. 
Campbell, Glasgow. 
22,016. EcxcrricaL Crrcuit-BRgAKER, J. B. Tannal.ill, 
London. 
22,017. Bracexets, C. Zender, Beriin. 
22,018. AgRaTine Contact Fitter, C. Tuckfield and W. 
G. de F, Garland, East Molesey. 
22,019. Merat Pirate for Heet Paps, T. T. Spencer, 
London. 
22,020. SappLte Grrtus, A. Eastwell and S. Pulver- 
macher, London. 
22,021. Too. Hotpgrs for Macutngs, M. Campbell, 
Sheffield. 
22,022. Basy Buaorrs, 8. C. Wolfskill, London. 
22,023. Not Locks, F. McG. Smith, London. 
22,024. WasHING Banyres, J. L. and F. G. McKim, 
mdon. 
22,025. Music Canrtnets, J. H. Pleasance, London. 
p< ama Scss3 for Waxts, H. 8. C. Greatorex, 
mdon. 
22,027. Moups for PuasteR Sass, H. 8. C. Greatorex, 


mdon. 
22,028. Drain Becks, F. H. Headley, Kingston-on- 
ames, 
22,029. Ss_F-LicHTING Rop for INCANDESCENT BURNERS, 
C. W. Anderson and W. B. Higgins, London. 
22,030. AuTomatic CLosixa Spirroon, T. Bass, 
London. 
22,081. Tings, K. R. Walker, London. 
22,032. Metautiic Packine for Pistons, J. M. Robson, 
London. 
22,033. PrkumatTic Trres for Wagers, R. Haberland, 


mdon. 
22,024. Orgnina PostaL Wraprsrs, G. J. V. Gold, 
mdon. 
22,085. Watgerproors, T. H. Holding, London. 
22,036. Comp Dry Atk RarricgRator, W. EK. Mullard, 
Newbury, Berks. 
22,037. Composition for Potisuine Iron, F. M. Hunt, 


mdon. 

22,038, Macuine for Cizanina Boors, P. W. Petter, 
mdon. 

22.039. CrrcuLatTine Suction Vatves, C. R. Arcus, 
nao} 


22,040. Arrsuips, A. Foster and C. E. Cox, London. 
22.041. ScRkw FasTENine for ManHOLEs, W. M. Briggs, 
London. 
ye Pavinc Biocks made from Rervusg, W. Weaver, 
mdo. 


22,043. Cammnzy Top and VentiLator, H. J. Marks, 
London. 

22,044. Dynamo Macuings, H. EZenborough, London, 

22,045. Macuings for Daritiuina Rock, A. Fauck, 
Londcn. 

22,046. AtTacHING Taas or Trips to Lacrs, J. R. Dennis, 
London. 

22,047. Cars or Venicies for Rattways, H. R. Keith!ey, 
London. 

22,048. InsgrtTING Lacine Stups, A. G. Brookes.—(P. 
R. Glass, United States.) 

22,049. Cup Cake Droprinc Macurives, W. J. 
Meikleham, London. 

22,050. Boots, G. R. Willis, London. 

22,051. Envevopss, G. R. Willis, London. 

22 052. Rests for Booxs or Naewspareas, J. B. Zambra, 
London. 

22,053. Dynamo Macutings, W. C. Martin, J. Lowson, 
and W. B. Sayers, London. 

22,054. ConvgyING and Tippixc Apparatus, J. Downie, 
London. 

22,055. Horsg Reteaser, H. F. Spiegel, London. 

22,056. Coacugs, J. H. Fassett and J. E. Warren, 
London. 

22,057. Furnaces, F. J. Doyle. London. 

22,058. Hain - PRODvCING CoMPoUNDS, 
London. 

22,059. Curtixc Pirgs, M. H. Spear and B. E. Bur- 
rowes, London. 

22,060. VENETIAN Buinps, B. Middleweek and J. Laird, 
London. 

22,061. Spggp Recorper for Motor Cars, P. Copland, 
Portsmouth, 

22,062. VeTerinary Dentac Instrements, A. J. Boult. 
—(J. R. Mahozsry, ) 

22,063. Movips for Typr-seTtina Macuines, F. H. 
Pierpont and H. M. Duncan, London. 

22,064. Saare Ceatiricates, G. Wilkinson, London. 

22,065. Sappies for Bicycizs, C. R. Duerre, 
London. 

22,066. LusricaTinc Steam in Srgam Escrvas, G. A. 
Schtitz, London. 

22,067. Rorary Motors, R. Liebetanz, London. 

22,068. ParzR Box Macutngs, C. W. Gay, London. 

22,069. ManuractoRinc VecEeTasLe Gevatineg, A. L. 
Martin, London. 

22,070. Rattway Raltxs, G. R. Huff, London. 

22,071. Drarr Riceine for Rattway Cars, T. W. 
Saling, London. 

22,072. INTERNAL ComBusTion Enotnes, A. G. Melhuish, 


U. Ascoli, 


ondon, 
22,073. Mara.iic AtLoy, F. W. Green and T. Prescott, 


ndon. 

22,074. Lirg Preservers, G. W. Mitchell and J. A. 
ohnson, London. 

22,075. Saraty Vatves, M. Keyler and P. Bode, 


ndon. 
22,076. Sitmncine the Exuaust of Enoinus, Sir H. 8. 
axim, London. 
22,077. Lapy’s Batts, C. Blankley, London. 
22,078. Brezco MecuanisM, A. ‘I. Dawson and G, T. 
Buckham, London. 
22,079. Mixtne Arr aad Gas, W. H. Brown and J. E. 
Truckses, London. 
22,080. Apparatus for Dayino Taa, Sir A. 8. Haslam, 


lon. 
22,081. Daarn-Testinc Apparatus, A. Emanuel and 
Sons, Limited, T. C. Rose, and J. Wood, London. 
22,082. Courtines, A. C. E. Rateau and 8. Harlé et Cie, 
ndon. 
22,088. Prorectinc Corner Bars, 4A. Hawes, 
London. 
22,084. Connectinac TrarLttnc Carriaces to CyciEes, 
W. _ Heighton, Limited, and F. T. Heighton, 
mdon. 
22,085. Puriryixe O.1s, C. Godard, London. 
22,086. DgcoLtourisine Oits, C. Godard, London. 
22,087. ESTABLISHING ELECTRICAL CORRESPONDENCE, 
L. Despradels, London. 
22,088. Sounp Boxes for Paonoorarus, I’. Thiimen, 


ndon. 

22,089. Covzrines for Fcoorsand WALLS, W. Ehlerding, 
ndon. 

22,090. Manuracturge of Exrecrropss, G. Cornaro, 


London. 

22,091. Propvcinc Hyprocarzons, W. P. Thompson.— 
(Gesellschaft zur Verwerthung der Boleg'schen Wasser- 
loslichen Mineralole und Kohlenwasserstoffe G.m.b. H, 


Germany ) 

22,092. Propucinc Vaseiing, W. P, Thompson.— 
(Gesellschaft zur Verwerthung, der Boleg’schen Wasser- 
lislichen Mineralile und Kohlenwasserstofre G. m. b. H., 


Germany.) 

22,093. Cycige Locks, M. Ehret, London. 

22,094. Apparatus for Fittine Vater, W. P. Thompson. 
—(H, W. Blaisdell, United States.) 

22,095. Apparatus for FitiinG Vats, W. P. Thomp3on. 
—(H. W. Blaisdell, United male 

22, Fastentna Device for Ts, D 8. Page, 
London, 





22,097. TROLLEYs for ELEcTRICTRACTIOn, A, 
Liverpool. A-B.Upham, 
22,098. 
22,009. 
Liverpool. 
22,100. BoTTLe - WASHING MACHINERY, N, Glab 
’ 


Tupaovsp Mxcuanism, F, Lebriel, Liverpool 
Extincuisaine Street Lames, J, Bergan 
’ 


London, 
22,101. Crrcurr Breakers, T. E, Daniels, jun, 
’ 


ondon,. 
22,102. Foor Stroots, R. M. Nidever, London, 

22,108. Macuing for Maxina Routs of Papgn, G, ¢, 
Marks—(F. Meisei, United States ) ab 
22.101. Froats for Fisnina Nets, C. F. Carter 

' 


ndon. 
22 105. VenTiLaTiNG Apparatus, D. M, Nesbit a 
Jennings, London. ndP.W, 
22103, PoweR TRaNnsmission Gear, L. G. Leffor 
London. 
22,107. InTaRNAL ComBusTION Enoune CyLinpers W. 
L. Baylay and W. A. Tritton, London. 7a 
22,108. MgasuRING Liquips, W. E. Hipkins and ¢, F 
Beakbane, Birmingham. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gasette 


734,070, Tarkx-wion MILL, J. Kennedy, Pitisburg, Pa 
—Filed December 10th, 1901. . 

Claim —(1) A three-high mill, having a middle rol] 
provided with a vertically-movable bearing box end q 
rest bar which interfits with the box at the side of the 
latter and holds the box against outward motion, said 
box being removable outwardly when the rest bar js 
disengaged, substantially as described. (2) A rolling 
mill, having in combination with the rolls and 


housings lifting rods for the upper roll which pass 
centrally through holes in the vertical columns of the 
housing, and lifting rods for a lower roll which extend 
upwardly between the lifting rods of the upper roll, 
substantially as described. (3) A rolling mill, havirg 
a crosshead provided with end extensions or wings 
fitting in central vertical recesses in the columns of 
the housings, and connected with the bearings of a 
roll, and a lifting device arranged to act upon the 
winged —— of eaid crossheads, substantially as 
described. 
734,525.. SrgaM - CONDENSING AppaRaTUs, C. V. A. 
Eley, Birmingham, Bngland.—Filed March 22nd, 
1902 


Claim.—(1) In exhaust steam condensing apparatus, 
the combication with a condensing chamber fitted 
with means for removing the air and vapour inde- 
pendently of the water, of a water-lock chamber 
having communications with the condensing chamber 
and the atmosphere and valves controlling the opening 
and closing of the said communication, substantially 
as set forth. (2) In exhaust steam condensing appa- 
ratus, the combination consistirg of a condensing 


(734,525) a 
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chamber fitted with means for removing the air and 
vapour independently of the water, a water-lock 
chamber having communicatic ns with the condensing 
chamber and the atmosphere, valves controlling the 
opening and closing of the said communications, 4 
mg in direct connection with the said valves, a 
cylinder enclosing the said piston and a float con- 
trolling the admission and discharge of the actuating 
fluid respectively to and from the said cylinder, sub- 
stantially as set forth. 


734,653, Wxicuine Scoop, J. 8. Alexander, Jackson- 
ville, Fla —Filed November 22nd, 1902. fom 
Claim —In an instrument of the class described, 
the combination with a bowl] member in the form of a 
scoop having an open front end and a rear wall, « fa 
handle member located in rear of the bowl member, 


an upright guideway arranged on one member trané- 
voremty of the iaboinamk oneuneskialtt means rigidly 
secured to the other member and having a movab ¢ 
interlocking engagement therewith, said members 
being thereby relatively movable transversely of the 
instrument, and a scale carried by one member 
having a connection with the other. 
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FOUR-CYLINDER COMPOUND LOCOMO. 
TIVES. 


By ALFRED G. DE GLEHN. 

So much has been written on compound locomotives 
in general, and on four-cylinder compounds in particular, 
that I fear that the following note on the subject will 
contain nothing that is new. My only excuse for writing 
on the matter is that I have been for the last fifteen 
ears in a position to have had exceptional opportunities 
for watching and helping in the evolution of the type of 
engine which has-been. too exclusively associated with 
my name. Itis true that the four-cylinder compound 
bearing the Northern of France Company’s No. 701, 
which was the starting point of the type which I should 
wish to consider in the following note, was designed by 
me, but in the subsequent development of the engine I 
wish it to be clearly known that a very large part 
has been played by the Northern of France Company 
and the distinguished and libera]l-minded engineers who 
have had charge of the rolling stock, and foremost among 
these, to mention their present well-known locomotive 
superintendent, Mons. Du Bousquet. 

It is needless to go over old ground and to describe 
the successive developments of the type, and I will in the 
following confine myself to a general description of the 
engine as we are building it now, and to an examina- 
tion of the reasons that have conduced to its extended 
use on the Continent. That the system does present 
marked advantages, in spite of its so-called complication, 
would seem to be conclusively proved by the fact that 
there are at present either running or building some 1500 
locomotives of this type, and that their number is 
extending daily, not only in France, but on the Continent 
generally. 

Whether the engine be a four, six, or eight-coupled 
one, the general principle subsists, namely (1) that the 
high-pressure cylinders drive one axle, and the low- 
pressure cylinders another, the coupling rods between 
these two driving axles having hardly any other function 
than to maintain the proper relative positions of the crank 
pins; (2) that for each pair of cylinders there is a com- 
plete valve gear as usual, with the usual weigh-shaft; 
these two weigh-shafts being worked at wil], either 
together or separately by the usual reversing wheel, 
which sets in motion a screw in two halves, on each of 
which is a nut connected by a weigh bar with one of the 
weigh-shafts ; (3) that by means of a special valve placed 
between the high-pressure exhaust and the low-pressure 
steam chest the high-pressure exhaust can pass directly to 
the main exhaust, which, with the simultaneous admission 
of live steam to the low-pressure cylinders, results in 
converting the engine for the time into what may be 
termed two simple engines. 

The advantages resulting from these arrangements 
have been often set forth ; still I may perhaps be allowed 
to repeat them as succinctly as possible. 

Division of stresses —With the increasing power 
required for locomotives, it becomes more and more 
difficult, as every designer knows, to give sufficient 
wearing surfaces to the different parts, for the transverse 
dimensions of the engine remain limited, and thus the 
length of the wearing surfaces is limited also. With the 
system under consideration there is an outside-cylinder 
engine and an inside-cylinder engine, each doing about 
half the total work. For each half of this work there is, 
therefore, the space usually available in an outside or 
inside-cylinder engine having to do the whole work. 
The motion parts can therefore be made very light, and 
yet with very large wearing surfaces. The two low- 
pressure cylinders which are inside the frames, save in 
exceptional cases, drive the crank axle ; and as in normal 
running the low-pressure cylinders do somewhat less 
than half the total work, the crank axle, in so far as its 
fatigue comes from the steam engine proper, is relieved 
of more than half that which it has to bear in an 
ordinary engine. The division of the stresses is carried 
through to the valve gear, and this has been frequently 
criticised as a needless complication. If we are willing 
to sacrifice a good deal of economy in steam to more or 
less apparent simplification, we can, as has been recently 
done in America, place the four cylinders one by the side 
of the other at distribute the steam by two piston 
valves, one on each side, thus having only two valve 
gears. This arrangement entails, in most cases, either 
connecting all four cylinders to the crank axle, thus 
giving it all the work to do, which seems a pity; or incon- 
veniently short inside and inconveniently long outside 
rods. The cylinder casting becomes extremely com- 
plicated. The piston valve if tight is heavy to move, 
and, therefore, fatiguing for the gear ; or, if easy to move, 
is not tight, and, besides, passes alternately high and 
low-pressure steam—that is, of very different tempera- 
tures—and is therefore a source of loss, and, last but not 
least, till the ideal compressible piston valve be found, 
entails relief valves on all the four cylinders. The losses 
by these valves and their rapid wear are but too well known. 

Other arrangements may be adopted. Webb has kept 
the four valves, one for each cylinder, and drives them 
by two gears and a rocking lever; but this entails a 
heavy stress on the valve gear—I shall come back to this 
point further on—and a fixed ratio between the degrees 
of expansion in the high and low-pressure cylinders, 
which gives less adaptability to the varying running 
conditions. 

Von Borries has lately tried an arrangement in which 
the four cylinders, each with separate steam chest and 
valve, are placed one by the side of the other, all four 
cylinders driving one axle—the, crank axle. There are 
two valve gears, one on each side, actuating the high and 
low pressure on that side by means of a rocking shaft 
arrangement giving a varying, but definitely varying, 
ratio of expansion in these two cylinders. The simpli- 
fication is more apparent than real, and here again more 
stress is puton the crank axle and the valve gear than 
seems advisable with the continually increasing power of 
modern locomotives, 





The —_ objection that can be made to the four valve 
gears is the slightly increased first cost of the engine, 
and this is most certainly compensated by their reduced 
wear, increased security against breakdowns, and the 
adaptability they allow to the varying running conditions. 

Leaving now this peculiarity of the system, that the 
division of the total work to be done is carried throughout 
the engine, not only as far as the axles and propelling 
gear are concerned, but also to the valve gear, I come to 
the next point, namely, the balancing of the revolving and 
reciprocating parts. 

Balancing of the revolving and reciprocating parts.— 
Here, again, this question becomes of more and more 
importance and difficulty owing to the immense increase 
in the power of modern engines, and the ensuing great 
weight of all its parts. In goods engines the compara- 
tively small wheels make the placing of adequate 
balance weights extremely difficult, and for the very 
fast running now required from express engines a correct 
balance becomes more and more indispensable for 
security, while it is more and more difficult with ordinary 
engines to keep the variations between maximum and 
minimum pressures of the wheels on the rails within 
reasonable bounds. I allude, of course, to the variation 
resulting from the centrifugal effort of the weights used 
to balance the reciprocating parts. 

In the system under discussion the need for using 
revolving weights for the purpose is done away with. 
The low-pressure cylinders are, save in exceptional 
cases, inside the frames. The weights of the reciprocating 
parts of the low-pressure engine, as it may be called, are 
greater than the corresponding parts of the high-pressure 
engine which lie outside the frames; but as the trans- 
verse distance between their planes of movement is at 
the same time less than that between the planes of 
movement of the outside lying parts, their moments 
may be made to be very nearly equal, and thus the need 
for weights to balance the reciprocating parts is done 
away with. There remains, then, no difficulty in pro- 
viding for the balancing of the revolving weights, each 
pair of wheels having its proper balance. It will be 
seen from the foregoing that in four-coupled express 
engines on this system the coupling rods are relieved of 
all stresses, except those necessary to keep the two 
driving axles in their proper relative position, and to 
transmit from the rear to the front driving axle the 
slight excess of the work done by the high-pressure over 
that done by the low-pressure cylinders. 

In electric motor-driven vehicles the adhesive weight 
is, as is well known, better utilised than in ordinary two- 
crank engines, owing to the uniformity of the turning 
moments. In the engines that I am describing with the 
four cranks set at 90 deg., the turning moments are, of 
course, much more uniform than in ordinary engines, 
and approximate practically very closely to the results 
obtained by a motor drive. Another advantage of the 
four cranks is the ease and certainty in starting, and this 
is further enhanced by the intercepting valve, which 
enables the driver to work each pair of cylinders with 
direct exhaust and live steam from the boiler, thus in- 
creasing by about 25 per cent. the tractive power of the 
engine, which can thus start with more certainty, and get 
up speed more quickly, than an ordinary engine. This is 
all the more interesting, as uncertainty and slowness in 
starting have been characteristic of so many forms of the 
compound locomotive. 

I come now tothe question of water and fuel economy. 
Of the economy there is, of course, no doubts it is its 
amount concerning which no general assertion can be 
made owing to the very varying conditions of locomotive 
work and the difficulties of getting really proper terms of 
comparison. It suffices to say that it may be taken as 
roughly 10 to 12 per cent. all round. This, calculated 
as money saved per year and per engine, will not appear 
a large sum, and would most certainly not justify much 
increase in first cost, in repairs and in liability to break 
down—in a word, what is generally meant when the word 
“complication” is used. Nor would it compensate for 
increased difficulty in starting or unsteadiness in running. 
But with compounding under this form we get the 
economy, and an improvement under all the other heads. 
The truth of this statement will probably be now gener- 
ally admitted, except, perhaps, as regards the first cost, 
but it can be proved that per horse-power this type of 
engine can be made as cheaply, if not more cheaply, than 
an ordinary engine. One drawback must be mentioned, 
as I wish to be perfectly fair. There is, in some cases, an 
increase in oil consumption, this being due to the in- 
creased number of parts, each oil hole using a certain 
quantity of oil usefully and a certain quantity being 
wasted. The oil used usefully will be proportional to 
work done, approximately; the waste will not, and this 
will figure against the system. 

It has frequently been said that it is not in the system 
that the advantages claimed lie, but in the high pressures 
used. These high pressures most certainly do play a very 
important part; but it is the system, in a great measure, 
that has enabled us to use these high pressures without 
their entailing too much trouble with slide valves, &c., 
and I may further state that the first four-cylinder com- 
pound built in 1885 for the Northern of France had only 
157 1b. pressure, and is still as economical in fuel as the 
later types with pressures of 228 lb. 

I have tried to show as plainly and fairly as possible 
the advantages of the system, and would merely wish to 
add that it has enabled us to do on the Continent work 
for which in America recourse has been had to enor- 
mously heavier engines. What economy would result 
as regards permanent-way, bridges, round houses, and 
plant in general, from using for the same work to be 
done, properly balanced, divided compound engines as 
well for goods as for passenger traffic, in the place of 
imperfectly balanced engines some 20 per cent. heavier 
and larger, it would be difficult to estimate, but an 
attempt to do so would show ‘pretty.clearly a very good 
case for the divided ‘balanced ¢ompound four-cylinder 
engine, 





OBSERVATIONS UPON THE SUB-AQUEOUS 
STORAGE OF STEAM COAL, 


By J. Macavtay. 


REFERRING to my experiments upon the sub-aqueous 
storage of steam coal, from which it would appear that. 
coal thus stored loses an inappreciable amount of 
calorific value—if under certain circumstances it does not 
actually gain value—compared with that lost by the 
alternative method obiaining of storage with access of 
air, the Editor of Toe Encinger has been kind enough 
to ask if I could offer any reasons or suggestions for the 
facts. Ihave great pleasure in responding to the best 
of my ability by submitting the following observations. 

The semi-bituminous or “steam” coals of the South 
Wales coalfield upon which my experiments were per- 
formed, besides more broadly marked lines of cleavage, 
are fissured with innumerable cracks and crevices. This 
it is that makes the coal so friable, and comparatively so 
ready to break up under moderate pressure or a light 
blow—an unfortunate physical quality, by the way, 
when it comes to minimising undesirable breakage in its 
shipping. When the coal comes out of the mine these 
fissures are filled with the inflammable gases naturally 
present in coal. As a matter of fair logic, it may also, I 
think, be fairly inferred that the gases are under pressure 
in the minute fissures of the individual lump of coal, 
similar to that they are under in the larger pockets tapped 
in working the vein it comes from. 

Speaking broadly, and without making any claim to a 
close technical chemical knowledge of the various ele- 
ments and their varying combinations in coal, I take the 
excellence of Welsh steam coal to be due to the fact that 
when brought under the conditions of combustion in a 
furnace, the balance between these gases, or the volatile 
constituents, and the non-volatile constituent, the fixed 
carbon of the coal is so happy a one as to produce with 
the greatest readiness the conditions necessary for com- 
plete combustion, and the attendant generation of the 
greatest amount of heat w'thout smoke best suited for 
the raising of steam. To effect this the volatile 
constituents must be in a readily available form. The 
excessive fissuring referred to, filled with gases under 
pressure, is such a favourable form. The behaviour of 
a large lump of good coal in a furnace bears this out. It 
has been very aptly described as “ opening gently out 
like a cauliflower.” In other words, the gases in the 
body of the coal under the effect of heat expand, force 
the material of the coal apart, thus offering a maxi- 
mum of clean surface to the action of the heat. As the 
whole mass of the coal is permeated with gas passages, 
and these minute, the expansion is uniform. It can thus 
be well understood why the lump opens out gently, and 
not violently, as it would were the gases less uniformly 
distributed in larger quantities. The close contact 
throughout of the more inflammable gas with the non- 
inflammable but highly combustible fixed carbon, would 
also probably add to the uniform glow and fierce heat of 
the mass when burning as a whole. 

These appear to me to be the conditions of combustion 
at its best, and, inferentially, with freshly mined coal, in 
any and all furnaces, locomotive or marine. Any 
disturbance of the best ratio of volatile and fixed con- 
stituents of coal or of favourable physical structure 
would mean less favourable results, otherwise a loss of 
working power. 

Now storage in the open air means a disturbance on 
both sides—the chemical and the physical. Some amount 
of the contained gases is given off—the more readily with 
a higher temperature—and the oxygen of the air enters 
into combination with what remains to form other gases, 
inflammable, or less inflammable than the original. The 
physical degradation due to the action of sun, wind, and 
rain—and in this country frost—also goes steadily on, 
not merely, although more markedly, at the surface of 
the lumps of stacked coal, but throughout their whole 
mass. The disintegrating effects of weather upon brittle 
masses of steam coal can be very well appreciated by 
thinking of similar effects, with which we are more 
familiar, upon porous rocks, poor bricks, and so forth. 
If a bank of a thousand tons of coal were taken apart in 
a year after its laying up, the handling would result in a’ 
far higher proportion of breakage than if taken to pieces 
within a week of its formation. 

But assume that instead of being stored in air the 
coal is stored under water. The gases in the pores of 
the coal are sealed in by the water pressure, and 
oxidation is confined merely to the effects of the oxygen 
of the air in solution in the water. That this latter 
cannot be very material is proved by the fact that iron, 
which rusts so rapidly in air remains clean and free from 
rust, if always under water. 

Coal thus stored is also free from the chances of 
physical degradation. It is always protected by an inter- 
posed cushion of water, and is at a uniform temperature. 

Broadly, it thus appears to me, that the superiority 
of storage under water is mainly due to the coal being 
able to retain under such conditions its original physical 
character, and the balance of its volatile and non- 
volatile constituents. 

Long submerged coal has a distinctive appearance. It 
is slightly dulled in appearance, but the dulnc. is of a 
superficial character, for alight scrape with a knife shows 
the original glisten of the coal. It also breaks with a 
sharp and brittle fracture. At the same time-it is clear 
that the water has penetrated the larger passages in the 
coal, for if there be mud in the water, as was the case in 
my experiments, it can -be seen deposited in some 
degree in them. 

Some doubt has been expressed as to the effects of 
storing wet coal in closed bunkers. In practice, coal is 
shipped at the Bristol Channel coal ports into the holds 
and bunkers of steamboats indifferently in wet or dry 
weather, and I have never heard of any subsequent 
difference owing to the state of the weather at the time 
of shipment. But, if preferred, the coal will soon dry. 
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That used in my experiments, afier being under water for 
periods ranging from three to ten years, could not be 
distinguished on the score of wetness from ordinary 
eoal, after lying for thirty-six hours under a July sun on 
the platforms of the loc»motive sheds. 

But the peculiar fact hrought tolight in my experiments 
was that not only did coal which had lain under water 
for a lengthened period—far longer than would ever be 
adopted in practice, viz, ten years—retain its original 
power, but apparently increased it. 

I find it difficult to believe that the increase was due 
to submersion. The submerged coal may have been 
originally of a better quatity than the freshly mined coal 
it was compared with. But, on the other hand, there is 
an equal probability of its having been worse. The gain 
in power was also noticeable in two samples obtained 
from distinct sources. I have already stated elsewhere, as 
the result of the experiments, that the increase, at least, of 
power may be in some measure due to the fact that the 
outer softer and less valuab!'e portions of the lumps had 
been worn away. 

The better of these two samples, and the best of the 
whole series, was recovered for me by an individual 
known locally as a ‘‘mud-man.” The uppermost reaches 
of the Bristol Channei are blocked with sand banks, upon 
which sailing vessels, loaded with coal in the coal ports 
lower down, drifting before powerful westerly gales 
coming suddenly on before they have cleared the Channel, 
have been wrecked. The main portions of the cargoes 
are, in course of time, buried in situ, but portions are 
washed away by strong tidal currents, ultimately to find 
resting-places in certain spots upon the foreshore 
determined by the action of cross currents and eddies. 
The mud-men referred to know of these pockets of coal, 
drift down the river Usk in their boats with the ebb of a 
spring tide, make their way up the Channel, anchor on 
the muddy foreshore, and at dead low water recover the 
long-submerged coal. This is done by wading in the 
mud, or mud and water, up to or above the knees, the 
coal being finally located by feeling with the bare foot. A 
small rude sledge assists in conveying the coal to the 
boat, It requires a peculiar dexterity and knowledge of 
mud to do the work. Itis on laughable record that these 
were absent in the case of a surveyor once taken out by 
mud-men forthe purpose of mapping the soft foreshore. 
He got stuck in the mud, and had actually to be pulled 
out of his waders when thigh deep. He was rescued, if 
not by “the skin of his teeth,” at least out of his boots, 
which were lost. 

But to return: the coal recovered by the practised 
mud-men is used by them for household purposes. It is 
stated by one man that it burns the bars of his grate 
through very quickly, as wellas the iron plate between 
the fire and the side of the oven, and that when his wife 
cooks with it she has to leave the oven door open two or 
three inches, otherwise the fierceness of the heat would 
soon scorch the meat, potatoes, and pastry inside. Using 
the best fresh coal, with which he is perfectly familiar, 
and which, indeed, is that ordinarily burnt, the heat is 
very evidently less, and the oven door kept closed. This 
man, spite of his mud occupation —which, I may remark, 
by the way, is only taken up when other and more 
orthodox work happens to be slack on the river—has a 
very high standard of intelligence, and very keen powers 
of observation. When asked if he could account for the 
superior excellence of the long-submerged coal, he 
promptly gave as his opinion that it was due to the salt 
of the sea water it had lain so long in, together with the 
mud in the water. (The water of the Bristol Channel in its 
upper portions is probably more heavily charged with mud 
than that of any river or estuary in Europe.) He thought 
“that the salt pickled the coal, and the mud sealed 
in the goodness by coating the outward openings of the 
cracks.” I give the opinion for what it may be worth. 
Personally, as yet, I have an open mind upon the 
question, and neither believe nor disbelieve the con- 
clusion. It is one made by an unscientific man. Some 
scientific men to whom the conclusion has been sub- 
mitted frankly confess that they cannot say what the 
effects of salt, or salt and mud, would be. Others say that 
they can have no effect. I have ahigh respect for science, 
but from a varied experience of “men and things” I have 
quite as high an opinion of the value of the powers of 
observation of practical men with good, plain, common- 
sense brains, and the level ideas they can give birth to. 
The matter evidently waits further definite experi- 
ments. 

There is a general belief that salt will preserve the 
virtues of coal as it does those of many other things. 
There may be something in it, or it may simply be a 
natural carrying by habit of the generally familiar pre- 
servative function of salt into unwarranted grounds. 
The following case to the point is given for what it is 
worth :— 

In a village on the North Pembrokeshire coast the 
coal supply is obtained by means of small ketches which, 
coming in on the top of high water, take the ground in a 
safe and sandy spot. At low water the vessel is high and 
dry, the coal loaded overside into carts, and sold to any- 
one who may need it. 

Two years ago a small vessel caught coming into the 
bay by a sudden squall foundered, the crew saving them- 
selves in the ship’s boat. After lying for a couple of 
months under water she was refloated, brought to shore, 
and her cargo salvaged. The coal was easily the best 
they had ever had. In this case also the coal may origi- 
nally have been of a better quality than usual. It came, 
however, from the same South Wales port that they 
regularly got their coal from, and my informant had a 
personal experience of such coal extending over thirty 
years. He states that he and others in the neighbour- 
hood thought there could be no question that the marked 
excellence of this coal was due to the salt of the sea 
water it had been lying in, and, as far as the coal onl 
was. concerned, he would not mind if every coal ore 4 
coming into the bay foundered, so as to improve the 
quality, 





It is a common practice in the district, he adds, to 
revive a low fire, before putting coal on, by sprinkling a 
teaspoonful of sugar or salt over it, whichever happens 
to be the nearer to hand. It is not strange that a bod 
of the composition of sugar should readily burn, but all 
inquiry has failed to elicit why salt should improve the 
fire. It is possibly due to some indirect effect, such as 
that gained in the fairly common practice of sprinkling 
salt over a fire to produce clearness for grilling. 

Mr. H. Jackson, writing from Walsingham to THE 
ENGINEER of September 25th, gives a very emphatic 
endorsement to the value of salt. He states “that salt 
will impart a great calorific value to coal, and that for 
two years he has treated the coal he uses for household 
purposes with a strong dose of coarse salt and water 
about twelve hours before using.” The benefits experi- 
enced are—a clearer, brighter fire, with more heat, less 
smoke, soot, and ashes, no necessity for stirring, and 
complete combustion. 

The foregoing tests are rough compared with a 
technical scientific determination of the value of coal. 
But it should not be forgotten that strictly scientific 
conditions are not the all-important conditions of practice. 
There are, again, many conditions in working practice, 
not possible to eliminate, that may be met to advantage 
by the slightly altered conditions in coal submerged 
under sea water which are yet inexplicable, or would not 
apply in the laboratory. One such factor may be the 
presence of salt. 

The storage of two portions of coal—one under salt, 
and one under fresh water—and then comparing them in 
a practical test should go far towards settling the 
possible value of salt. A third quantity might be stored 
in muddy water to settle the possible value of a coating 
of mud. 

Apart from these possibly modifying conditions enter- 
ing into the question that may increase in practice the 
working power of coal, I think that it can be broadly and 
temperately stated that coal submerged for a year would 
not lose more than 3 per cent of calorific value, whereas 
stored in air in this country it would lose four times as 
much, and in a hotter climate six to eight times as much. 

Several interesting contributions have recently been 
made to the Press, as well as communications to me 
privately upon the subject that bear out the contention. 
In THe Enarnger of September 18th, for instance, 
Lieutenant Carlyon Bellairs, R.N., states that, in his 
opinion, coal loses from 20 per cent. to 40 per cent. at 
Hong Kong between storing and handling. I can well 
understand the larger percentage, taking into account the 
handling of coal that has been stacked for some time. 
As already stated, weathered coal is very tender and 
liable to break on handling. 

In hot climates, vac. a dry wind has a marked 
effect upon coal exposed to its action. A friend with an 
experience of coal storage in the Far East tells me that 
such a wind will speedily break up steam coal into 
actual dust. 

Mr. W. H. Greave, of Heaton, Newcastle-on-Tyne, in 
Tue Encinger of September 11th, suggests that the 
character of surface exposed to the heat of the furnace 
must make a difference to the quality and extent of com- 
bustion, and, consequently, have a direct bearing upon 
the calorific value of the coal. This is undoubtedly true, 
and I hold that the cleaner surface of submerged coal in 
more closely approximating to the original one has a 
considerably more favourable effect upon combustion 
than the spfter, weathered face of coal that has been 
stored exposed to the air. 

I think that it would be advisable to store under some 
depth of water, so that the water pressure would 
counteract the tendency to dissipation of the gases, 
concentrated and under pressure, in the capillary inter- 
stices of the coal, and retain them as far as possible. A 
further obvious conclusion would be that the coal be put 
under water as soon as possible after being mined. 

Sir John Brunner has favoured me with the suggestion 
that it would be better to store the coal in a series of 
separate reservoirs, rather than in one large reservoir 
such as I suggested, and this for the reason that it would 
be easier to empty completely a smaller than a very large 
tank. This I fe admit would be an improvement. 

To sum up these rather disconnected, but I trust 
interesting notes, 

1. Storage of steam coal under water appears to offer 
economic and other advantages over storage with exposure 
to air, whether wholly in the open or under sheds. 

2. The saving of calorific value and gain in working 
power is probably due to the retention more completely 
by the coal of its original chemical and physical properties 
lost in storage in air by (a) the dissipation of natural 
volatile constituents, (b) oxidation, and (c) the weathering 
effects of sun, wind, rain, and frost. 

3. There may possibly be some increase in the working 
power of submerged coal due to its permeation by the 
salt of sea water. 

The importance of retaining the full value of the 
working power of coal, for economic and other considera- 
tions, is clear. 

I have limited the practical application of the system 
to the Navy, but it applies widely to every manufacturer 
throughout the world who has to store coal in small or 
large quantities. 

Apart from a question of economy to the Navy, upon 
which the well being of the Empire is justly held to be so 
dependent, gaining the fullest power out of its coal is 
surely a supreme consideration. The power of that Navy 
is, if possible, more immediately and directly due to its coal 
than to its guns. The small margin of speed and power 
of rapid mancuvring due to superior steaming power 
might well be decisive of the fate of a battle. 

Further, in possessing the best steam coal in the world 
England has a peculiar advantage that she cannot count 
upon in make and power of gun, &c. She should make 
the most of it. At present, at least a fifth of the coal 
power is lost unnecessarily owing to the method of 
storing. The alternative method of storage under water 





is simple and cheap, and readily practicable everywhere, 
for wherever a ship can come for coal there is plenty of 
the only fresh element needed, sea water. 








HIGH-SPEED TOOL STEELS. 


A VALUABLE report upon the use and efficiency of high. 
speed steel tools was presented by Dr. Nizolson at a 
special meeting of the Manchester Association of In. 
gineers on Saturday evening last, Mr. E. G. Constan. 
tine in the chair. The report is voluminous and 
detailed, and it would be hagas to reproduce it in 
full in these columns. We shall, however, endeavour to 
put before our readers such figures and facts from it that 
they may be acquainted with the main facts that the 
experiments have brought out. Those who desire t) 
know who proposed the experiments, who conducted then, 
and other general information of that sort, will find it all 
duly set down in the report. 

The tests were made on lathe tools only. Records of 
the following facts were kept: The weight of metal 
removed, the area of surface machined, the speed, feed, 
and depth of cut, the duration of the trial, the condition 
of the tool at the end of it, and the power absorbed 
during it. Various notes about the angles of the tools, 
the adjustment of which was left in the hands of the 
steel makers, were also made. All the principal steel 
makers were invited to send twenty-four tools each. With 
the invitation a schedule of the conditions were sent. 
Eight firms responded in time. The experiments were 
made on forged steel and castiron ; of each material there 
were three grades—soft, medium, and hard. The soft steel 
contained 02 per cent. carbon, the medium 0°3 per cent., 
and the hard 0°5 per cent. On each bar four tests were 
made as follows :— 

Objzct of tria!, Cat. Traverse, 

1. To remove maximum weight por miaute Se 

2. To machine maximum area of surface °c 

4 To obtain maximum cutting speed ... is V6 

” ” ” ” ore ote TE sos 18 
Each test of soft steel lasted twenty minutes, of all the 
other material thirty minutes, with the exception of hard 
cast iron for No. 2 test, to which one hour was devoted, 
Competitors were allowed to increase their cutting speed 
during a trial by an amount not exceeding 124 per cent. 
of the speed at starting. Besides these regular tests, an 
endurance trial and experiments to find how high-speed 
steels compared with ordinary tool steel and Mushet, 

were carried out. 

The tests were all made on a lathe lent by Sir W. G. 
Armstrong, Whitworth and Co., Limited. It was elec- 
trically driven, and was so geared that any required 
cutting speed between 12ft. and 200ft. per minute could 
be obtained on bars of 5ft. circumference. The test 
bars were supplied by the same firm. The skin was 
removed before the tests began. Careful notes of the 
diameter, surface speed, depth of cut, and feed were 
made, and after each experiment all the turnings were 
weighed. As the lathe was electrically driven, the horse- 
power consumed could be easily obtained by subtracting 
the power absorbed when the lathe ran light. The 
necessary observation for this purpose was made after 
each experiment, so that any alterations in the condition 
due, for example, to the method of staying were 
allowed for. From the figure so obtained it was possible 
to arrive at the force in pounds exerted in cutting. But 
since the accuracy of the result depends upon the horse- 
power absorbed by the machine remaining constant 
whatever the load on the bar may be, elaborate tests 
were made to find a formula connecting the load and 
lost power. Of these the most important was the use 
of a Prony brake. A bar was put in the lathe, the brake 
was applied to it, and clamped up till it offered as much 
resistance as a tool under the heaviest cut. Measure- 
ments were made with the lathe running at all its 
speeds. 

Further confirmatory tests were made with a belt 
dynamometer. The results being plotted, the following 
general expression, which takes account of both motor 
speed and load, was obtained :— 


L = 00875 R + 0°6 + j N, 
R being motor speed and N the net horse-power absorbed 


by the brake. From the factor ; N it is obvious that the 


lost power is not a constant, and suitable corrections had 
to be made. 

It was further found that there was an additional loss 
when the lathe was cold and the lubricant viscous. The 
report says :— 

These corrections in the net horse-power from which the cutting 
forces are deduced are especially important at the light cuts, and, 
although it is believed that the cutting forces and stresses, as 
deduced, are not far from the truth, those given for the lighter 
cuts ought not to be regarded with the same degree of con- 
fidence which the figures for the heavy cuts may claim. 

The results obtained when the steels came to be tested 
are all set down in very long and very detailed tables, to 
which the reader who is interested in this subject will 
refer. They are much too long to give here, and extracts 
would be more or less misleading. We give, however, 
several diagrams which show the results graphically and 
are comprehensible at once, and we give one table, 
No. XIX. in the report. It records those trials only in 
which the tool ran for the whole time specified and at 
the highest speed of any tool. It is, therefore, practically 
a table of the maximum commercial workable speeds, and 
is therefore of most practical, as distinguished from 
academic, importance. ; 

Soft Steel (Whitworth fluid-compressed). 
Intended cut Actual area Max. spsed of 
and traverse, of cut. non-fails, 
Sq. inches, Feet per min, 
... °00825 ... ... 149-2 
.. 111-0 
ws 740 
. 64-5 


Weight 
gry 
LU». per min. 
ere Pre 

. 4-137 
u. 6-28 
7-85 
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Medium Steel ( fluid-compressed), 
Ly ys 00225 ... ... 100 3 1-008 
tx hy RE aes che. OO id 3-17 
x 62275 51-4 3-88 
4 x } -0418 39 5-53 
Hard Steel ( fluid-compressed), 
x i 00381 56-2 0:7 
aX a 0124 41-20 1-708 
Xt -0219 30-8 2-3 
ax 0452 20-8 3-092 
Soft Cast Iron, 
yy X de -0039 ... 109 1-3 
5 X ys Sr 3-617 
tn X 4 (ONE aca sen, 08 3-1 
ex -0459 » ae 565 7-458 
Medium Cast Iron, 
1x hy -00331 59-7 0-69 
‘hy X ty 0115 49-0 1-73 
ax 4 +0227 33-1 2-23 
# x 4 0446 24-35 3-32 
Hard Cast fron, 
We X te 00359 38-6 0-47 
Te X vs -01173 31-9 1-183 
3 xX 4 -02025 25-0 2-842 
gx 0459 22 3-2 
DIAGRAM I. 





AREA OF OUT (Cut by Travers}. 


Variation of Cutting Speed with Area of Cut.~Steel. 


DIAGRAM 3. 





WE'SHT POMOVED. 





AREA OF CUT 


(Cut by Traverse). 


Relation between Weight Removed per Minute and Area of Cut 


“Tacs Exouonar” 


Speaking of this table, Dr. Nicolson says :— 


In the last column has been given the weight of cuttings removed 
ex minute for each cut and for each material. This quantity has 

een plotted in Diag. 3 on a base of area of cut, and shows how 
very greatly the weight removed increases as the cuts become 
heavier, 
_ It further appears that heavy cuts will be much more economical 
in power, for the waste work is a much larger proportion of the 
whole work required at light cuts than at heavy cuts. It is pro- 
kably this fact which has given rise to the commonly accepted 
opinion that the cutting stress increases with the speed—as 
instanced by the objections of workmen to increase cutting speeds 
on account of the anticipated springing of the work—contrary to | 
the results of these trials, which rather show the reverse to be the 
case. In soft steel, for example, the average horse-power required | 
for actual cutting at y;in. by yin. was 3, whilst at gin. by lin. it 
was 15, The friction horse-power of lathe and countershaft was 
about 24 horse-power. The weight removed was about 105 1b. and | 
445 lb. per hour at the light and heavy cuts respectively, so that 
the weight removed per gross horse-power hour was 19-1 1b. for | 
the light and 25-3lb. for the heavy cut. Neglecting frictional 
loss, these figures would have been 35 and 29 respectively. 

In the case of cast iron, the gain in power at the heavier cuts is 
still more conspicuous. Here the effective horse-power was 1-7 
and 5-5 at the , by yy and 3 by 4 cuts respectively, the waste | 








horse-power being about 2, The weights removed were 42 lb. and 
198 lb. per hour—as seen in Diag. 3—and the weights per horse- 
power hour were therefore: 11-35 1b. at the light cut, and 26-5 lb. 
at the heavy cut. 

These results are of pot application, and show that not 
merely can more material be removed in a given time with a heavy 
cut at its proper speed than with a light cut at the highest speed 
which the new steels can take, but that this can be done at a 
smaller expenditure of gross power per ton of shavings removed. 

In Diag. 4 are seen curves co-ordinating the highest cutting 
speeds obtained with the leading factor in the chemical composi- 
tion of the materials operated upon. For steel these speeds are 
plotted on a base of carbon contents with which they show a 
regular variation. 

Of one or two of the other diagrams it will be 
necessary to quote a few words. The figures for 
Diag. 5 have been obtained by multiplying the actual 
horse-power absorbed in doing useful work by 33,000, and 
dividing by the speed of cut in feet per minute. The 
force exerted at the tool is thus arrived at. For steel 
this figure is simply proportional to the area of cut, and 
has the following approximate values :— 

For soft steel (fluid compressed) 115 tons per square inch. 

Medium steel wens. Seaitu i Teeee ites os 

jp, Een cen: | ran 


It must be remembered, however, says the report, that 


cuTttTi 
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Carbon. 


Variation of Cutting Speed with Chemical Composition. 


the speeds at the lighter cuts were from two to four 
times as great as for the heavier ones; and that, as the 
cutting force for any given section of cut may vary with 
the speed, the relation between the cutting force and the 
area cut at any one given speed may differ from the above 
linear law. Experiments were made to clear up this 
point, and the conclusion arrived at from them is that 
the cutting force is proportional to the product of the 
cut and the traverse, and equals about 95 tons per square 
inch for the medium steel tested, but fine traverses take 
= power than coarse traverses for the same area of 
cut. 

An endeavour to find a law according to which the 


cutting stress varies with the ge: a not been very 
e verdict appears to be | 
In the case of steel, | 


successful, but on the whole t 
that there is no such general law. 
indeed, the stress seems to diminish as the speed 
increases; and in cast iron nothing can be inferred but 


a certain approximation to constancy of the cutting | 
stress and an independence of speed. The stress appears | 


to be about 51, 84, and 82 tons per square inch for soft, 
medium, and hard cast iron respectively. * 





| The results of the endurance trials may be given 
briefly. Soft steel and medium cast iron were tried, and 
the tests were of two hours’ duration. 

These trials show that a speed of 90ft. per minute may be main- 
tained for a considerable period, with a ,’,in. cut by ;,in. traverse, 
upon material similar to the fiuid-ecompressed soft steel operated 
upon, as only three out of seven tools failed to fulfil the expecta- 
tions of the committee. They also show that the new steels will 
cut more than twice as fast as ordinary Mushet steel, and more 
than four times as fast as ordinary water-hardened steel. 

With regard to the endurance trials on medium cast iron, three 
out of the thirteen tools tried ran for an hour, or longer, at 34ft. 

r minute with a ,,;in. by ;;in. cut; but no tool completed the 
intended run of two hours’ duration. 

An ordinary Mushet tool ran for an hour on this material at a 
speed of 19}ft. per minute, whilst ordinary water-hardened tools 
failed in from four to nine minutes at 12ft. per minute. 

The report concludes with a note on the physical, 
mechanical, and chemical tests of the bars used in the 
experiments. 

Dr. Nicolson supplemented the results set out in the 
report in tabulated form by stating that one of the most 
noteworthy facts discovered was that the cutting force 
did not increase, but appeared rather to diminish, with 
increasing speeds of cutting. An extraordinary feature 
about this was that it was contrary to the opinion 


DIAGRAM 2. 





OF CUT (Cut by Traverse). 


Variation of Cutting Speed with Area of Cut.—Cast iron. 


DIAGRAM 5. 


AREA OF CUT. 


(Cut and Traverse) 
Variation of Cutting Force with Area of Cut for all Materials used. 


Obtained by Calculation. Swart 


generally held by turners and machine tool experts, 
which was shown by the objections that were frequently 
raised by workmen to an increase of the cutting speed on 
account of what they thought would be the result, 
namely, a springing of the work. The tests had shown 
that this was an objection which could no longer be 
sustained. Although high speeds of taking a given cut 
would, of course, require a greater driving power almost 
in direct proportion to the increased speed, the force 
| brought to bear upon the tool would be no greater, but 
rather smaller, and the load acting on the belts and 
| gearing and the tendency of the lathe and work to spring 
| would be rather diminished than otherwise. 

A series of tests had, however, on the other hand, 
shown conclusively that heavy cuts, at moderately high 
speeds, were much more economical in power than light 
cuts at the highest possible speeds the tool could stand. 
The cutting speed, it had been demonstrated, did not 
increase as fast as the area of the cut diminished, so that 
more material could be machined off in a given time with 
|@ heavy cut than with a light cut at its corresponding 
‘faster speed; whilst, further, the total horse-power 
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required for cutting formed a much larger percentage of 
the whole at light cuts than heavy cuts. 

On the conclusion of the reading of the paper, the 
President said it was not proposed to enter upon a 
discussion that evening, as no doubt the report would 
require to be digested before it could be thoroughly and 
properly discussed. They had now to recognise the 
assistance they had received in carrying out the tests and 
the preparation of this very valuable report. He would 
ask them first to accept a proposal from him that the 
best thanks of their Association be conveyed to Dr. 
Nicolson for the very able part he had taken in the 
matter. On Dr. Nicolson had fallen an amount of work 
in connection with the experiments which few of them 
could imagine, and a very great amount of industry and 
patience had been necessary in the preparation of his 
yeport, which would constitute a monument to the 
Manchester School of Technology as to what could be 
done in the way of research, whilst it was also a very 
high scientific attainment by Dr. Nicolson. 

Mr. H. Webb, in seconding the proposal, said Dr. 
Nicolson had carried out a most elaborate series of 
trials, and the report to which they had listened would 
be of the utmost value to the engineering trades. It 
had been a very difficult task carried out with patience 
and considerable labour, for which they had to thank 
Dr. Nicolson. They ought to be proud in Manchester and 
the district that they had an institution with facilities for, 
and a staff capable of, undertaking so enormous a series 
of trials. He did not know where such a series of tests 
could have been carried out so successfully as in the 
Manchester Technical Schools. The report was a very 
large and important contribution to their knowledge of 
steel, and the engineering trades would appreciate very 
highly the services the committee had rendered. 

Dr. Nicolson, in expressing his thanks, said he would 
merely like to say that it had been a great pleasure to 
him that he had been connected with this important 
work. He was sorry that, so far as the special committee 
were concerned, it had come to an end, just as they 
were beginning to know what to do to find out some- 
thing about the subject. If it was possible for the 
staff in that school to have the use of the lathe 
Messrs. Armstrong, Whitworth and Co., had lent to 
them, for a longer period, and to make use of the 
material that remained over from the experiments, and 
their School Committee could see their way to stand the 
cost of supplying power, he thought, a very great deal 
further useful knowledge might be gained by additional 
tests in furtherance of what they wanted to know. At 
present they knew alsolutely nothing as to whether the 
durability of a steel depended upon the angle, nor of the 
variations of force at any angle. He had not discovered 
any law with regard to the failure of the tool being con- 
nected with the angle. These matters opened out 
intricate questions with which the Committee under the 
circumstances could not deal. He had to thank the 
members of the Committee for the great assistance he 
had received from them in the preparation of his report, 
and in confining it to the scope of usefulness. If the 
academic people had teen left to themselves they would 
possibly have gone off at a tangent on angles or some- 
thing else without learning other matters which were 
very essential to the interests of engineers. By the aid 
of the Committee they got what they required—that 
was, the instinct to direct the experiments so as to 
obtain practical results, and that had been a great benefit 
to them in conducting the tests. 

The President said they had now to express their 
indebtedness to the several firms which had provided the 
Committee with the steel with which to make the experi- 
ments, and he proposed that a vote of thanks should be 
accorded to Messrs. Armstrong, Whitworth and Co., 
Samuel Buckley, John Brown and Co., C. Cammell and 
Co., T. Firth and Sons, Samuel Osborn and Co., Seebohm 
and Dieckstah], and Vickers, Sons and Maxim. In con. 
necting these names with the resolution he would like to 
say further that they were much indebted to the repre- 
sentatives of the above firms who attended the tests. 
Their knowledge of tool steel had been very considerably 
extended through the information given by the repre- 
sentatives of the firms who attended the experiments. 

Mr. Shawcross, of Armstrong, Whitworth and Co., 
in responding, said these tests were carried out in a 
thoroughly scientific manner, and every credit was due 
to the Committee and to Dr. Nicolson for the assistance 
they had given them, as well as for any assistance which 
the representatives of the steel firms might have 
afforded. 

The President said their thanks were also due to 

Messrs. John Hetherington and Co. and to Messrs. Arm- 
strong, Whitworth and Co., who had lent to them lathes 
on which to carry out the experiments, whilst Messrs. 
Armstrong, Whitworth and Co. further supplied them 
with the material required for the tests, and thereby 
saved the Association a considerable sum of money. 
_ Mr. Gledhill (Messrs. Armstrong, Whitworth and Co.), 
in responding, said the whole question was one of very 
great importance, but with regard to the results of the 
tests he should defer anything he had to say until the 
discussion at a future meeting, except to add that the 
trials had been carried on in a thoroughly independent 
manner, and the results were of equal value to users of 
steel and to the makers. With regard to their lathe 
used for the tests, he might take the responsibility on 
behalf of his firm of saying that they would be quite 
willing to extend the loan of this tool over a further 
period, and not only that any material left over from the 
tests was at the service of the Committee, but he might 
be able to provide them with further material if 
required. 

Mr. Hetherington also responded on behalf of his 
rm. 

On the proposal of the President a vote of thanks was 
passed to the Technical Instruction Committee of the 
Manchester Corporation, and to Mr. Joseph Naysmith, 
the chairman of the Joint Committee. 





Mr. Naysmith, in response, said that at the time 
these tests were suggested, the Technical Instruction 
Committee only desired to be assured that they 
were to be of real value and to show that the schools 
were capable of doing useful work. He was sure 
that the results set forth in the report that had been 
read would be to the Committee an adequate reward. 
The report would be of the greatest value to the whole 
engineering world in this country, and the tests were far 
in advance of those recently carried out in the United 
States, and had been made without fear or favour upon 
tool steels supplied by independent makers. They 
might claim to have scored one over their friends on the 
other side. The Committee would feel now that this 
work had come to a close, that they had done a great 
service to the whole of the engineering trades in this 
country, and that the report was one worthy of becom- 
ing a great classic for the trade, to whom it would 
afford a permanent source for reference. 

Mr. Hillier, on behalf of the Manchester Corpora- 
tion, said the Committee had looked on these tests in 
the light of their great bearing upon the engineering 
trades of that district. He hoped and anticipated that 
this series of experiments was only the first of a number 
that would follow bearing upon other industrial operations 
in the district. 

Other votes of thanks followed, including the staff of 
the technical schools, the Committee who had had the 
tests in hand, and Mr. Daniel Adamson, who had filled 
the office of hon. secretary to the Joint Committee. 








EXPERIENCE, THEORY, AND PRACTICE. 
CRITERIA OF ECONOMICAL OUTLAY, 
By Ropert H. Situ. 


Tue futile quarrel between “theory and practice ”’ is 
as old as the hills. The robust among antediluvian 
farmers mocked at the astrologers, who were our earliest 
theoretical astronomers and meteorologists, and who 
could seduce the public to support science only by hocus- 
pocus pretences of ability to control the natural 
phenomena they studied. The ancient porcelain manu- 
facturers and the medieval dye-workers scoffed at the 
medicine men, who were our primitive chemists, and 
who guessed darkly and often foolishly at the active 
properties of re-agents. The modern iron and steel man 
sneers at all but the most empirical chemistry, except 
when he has on his dress coat and white cravat to 
listen at Institution meetings to chemical papers stuffed 
with formuias ten yards long. When he gets out to 
luncheon he says the papers were very interesting, and 
pretends he understood them completely, but declares 
that the theory omitted to take account of so many 
“ practical considerations” that it is of no “ practical 
utility.” 

What is the rcot and cause of this struggle between 
experience and theory that runs on unceasingly through 
the centuries, in spite of the frequent reproofs of the 
conciliators, who know a little of theory and a little of 
practice, and who solemnly declare that there is no 
difference between the two, “because sound practice 
and true theory are ever in perfect harmony ?” 

1 suggest that experience proves that practice has 
never been perfectly sound, and also that theory has at 
no time been completely true, and that the divergencies 
of the one and the other from the perfect standard have 
always been amply sufficient to account for fairly com- 
plete want of approximation between the two. 

Consider the difficulties hindering the two sets of men 
from understanding and working with each other. Take 
first the hindrances arising from the practical side. 

Your genuine, sturdy, practical man labours under two 
disadvantages. To begin with, while he freely denounces 
theory as “ rot,” and as a real obstruction to business, 
yet he has never been vouchsafed one illuminating 
glimmer as to what theory means. He thinks it is a 
formula, or a set of formulas, and as the significations 
of these crosses and dashes and fiddle-holes have 
not entered into his education, he is as sure that 
the whole bag of tricks is humbugging bosh as he is that 
the moon is bigger than the planet Venus. Moreover, 
there is no such devoted, nay bigoted, theorist as he if 
he once gets hold of a formula that he can “work,” that 
is, by the help of the multiplication table up to twelve 
times twelve. Anyone who objects to his formula as 
wrong, or inapplicable to the matter in hand, or as being 
mistakenly applied, is to him a dunderhead and an 
anarchist. Only he prefers his formula short, simple, 
and erroneous. He knows that in the practice of his 
business a score of considerations help to determine his 
decision on each detail; but he insists that his formula 
shall not cover more than two considerations at the most, 
preferably only one. If only one, it will be to him a 
“real, practical, useful” rule, and he will follow it, 
worship it, obey it, to the bitter end; nay, he will 
die a martyr in its defence as a first article of his 
faith. If a formula dares to make any reference 
to four, or five, or six determining elements, or to 
put any of them inside brackets, he will say, “Oh, 
that shows up very pretty, you know, but we business 
men have to take account of so many things that are left 
out there, that really it would be no use at all to try to 
adopt it; we don’t want to go bankrupt simply for the 
sake of working out a schoolmaster’s theory.” Or at 
another time, with reference to the same formula, he 
may say, ‘But how the D.B.H. and Co. do you expect 
busy men like us to find time to go mto all these 
intricacies ? We have to take things as they are; it could 
not possibly pay us to look into all such mere trumpery 
details ; why, we would lose £500 while we were investi- 
gating the possibility of saving twopence.” And all the 
time no glimmer of an idea that formulas and theories 
are two utterly different things. 

And the theorist suffers from similar disabilities. He 
is probably unlucky in haying been taught that theory is 





the product of mathematics and must be built of mathe- 
matical bricks and mathematical mortar, and also that 
mathematics is a spirit evolved from the hereditary inner 
consciousness of mankind, the mental faculty of “ pure 
logical imagination ” that contemplates only things in 
general—in the quintessence of universality—and nothing 
in particular, or in the concrete. He believes that the 
pure mathematician knows what is truth and what is 
error by divine inspiration derived from a source external 
to, and independent of, the worldly dwelling in which we 
live and observe, and think, and experiment. He too 
often thinks that theory must be a structure built by 
logical deduction upon a_ foundation of abstract 
hypothesis. If it turns out that the issue of the theory 
does not correspond with observed facts, that does not 
prove the theory wrong or even faulty: it proves that 
this particular world has not been built on these same 
lines, and that is surely a matter of mere parochial, or at 
least mere terrestrial interest—a matter of comparatively 
small scientific interest. 

The misfortune of this kind of theorist is that his 
whole soul is given to the method of theory-architecture; 
he cares little or nothing for the building materials or for 
the completed fabric. It is the art of theorising that he 
loves ; if the weaving be graceful, if the workmanship be 
skilful and elegant, he finds the theory noble and worthy 
of belief—admiration being with him synonymous with 
belief. His attention and energies being concentrated in 
this direction, he remains ignorant of the characteristics 
of the actual materials of construction to hand; and the 
aggravating thing is that when the structure breaks 
down and crumbles to pieces because the materials don’t 
suit the design, he remains perfectly unconcerned—it 
doesn’t interest him a bit, and, conscious of having done 
good work, he calmly starts another building designed by 
the same methods. He is indifferent as to whether his 
field is situated this or the other side of the looking-glass. 

Of course all practical men and all theorists do not 
live like this. Some at least on both sides are rational. 
They try to understand each other and to learn from 
each other. The rational practical man knows that 
theory is only the systematised explanation of how 
observed facts hang together, and that theoretic laws are 
only the expressions of these interdependent relations. 
He knows that theories must be wrong in so far as the 
facts have been incorrectly observed; that they must be 
incomplete in so far as they neglect to range into line all 
the facts influencing the resultant; that they may be 
mistaken in illogical interpretation of the observed rela- 
tions. He knows that theories are of various orders of 
completeness. A theory may be correct as a first 
approximation in dealing with the main factors only, and 
eliminating from consideration al] minor factors; and he 
knows that first approximations are often extremely 
useful. He knows that this first rough theory may be 
improved upon by the interpolation of elements of the 
second order of influence. He knows that in nearly all 
actual affairs the issue is the resultant of a great crowd 
of forces of many orders of successively decreasing 
influence, and he sees stretching far ahead a long 
vista of possible successive refinements and advances 
towards completeness in the true theory of the matter. 
But he recognises at the same time that each further 
step in refinement is of Jess practical 1mportance than its 
predecessor—simply because it deals with a smailier and 
less influential order of things. And he may feel well 
content with the first two or three steps alone as guides 
through the rough-and-tumble of the world. 

But what is often not recognised at all is that a theory 
of any one order of approximation is utterly and hope- 
lessly wrong if it neglects any single actually effective 
element of that order of intiuence. All elements of 
smaller order may perhaps be cheerfully and wisely 
neglected ; but if you forget even one out of a large 
large number of the same order of magnitude, then the 
theorist leads to ruin, and his theory had best be thrown 
in the waste-paper basket. Such an omission almost 
inevitably changes the whole aspect and character of the 
solution when put into action in the world of fact. It is 
like an engine having a bed-plate, a cylinder, a piston 
and rod, and a crank shaft, but from which the con- 
necting-rod has, by inadvertence, been omitted. It is 
like a working model of the British Constitution made to 
illustrate an historical lecture, and which, when the 
lecturer makes contact from the motor-battery and 
moves the starting switch, produces all the wrong events 
because the mechanician has forgotten to put the House 
of Lords into the inside works. If your first approxima- 
tion depends, in fact, upon four or tive-elements of the 
same order of importance, then your theory, however 
beautiful and symmetrical, and however elegant and 
skilful the workmanship, if it be woven out of only three 
or four of these, will only lead the faithful into the pit of 
perdition. Better have no faith at all and be an anarchist 
—that is, a rule-of-thumb man—than follow where it 
leads. 

And then, onthe other side, there is the rational theorist 
who knows that the value of theory depends on its strict 
correspondence with reality, and whose soul panteth 
after the waterbrooks of concrete actuality, whose heroic 
conscience enables him to thrust into the fire, without a 
sigh of regret and without one pathetic pang of self-pity, 
whole reams of lovely mathematical analysis and 
synthesis the moment he discovers that some essential 
factor has been forgotten, and whose intelligence is 
devoted to the creation of the true result, and not to the 
methods of obtaining it. Pity him for his want of the 
physical and industrial and commercial knowledge that 
he needs, and that he knows he needs. Pity him when 
he cannot make the practical man,to whom he has 
applied for information, understand what he wants. 
Pity him when he at last makes sure that the practical 
man is just as ignorant as he is himself, and that the 
knowledge imperatively required does not exist in the 
annals of practical experience. Admire him when, in the 
dark and silent recesses of his study, he resists the 
temptations of the devil, and refuses to fill up the holes 
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with putty and sawdust. He knows that no practical 
friend would ever detect the unsound patch, but, with 
faithful eye fixed on the star of rectitude, he leaves the 
ugly gap open in full view of the unlearned crowd. 

The situationis well illustrated by the story of the jubi- 
lation of the practical man when he called in his theoreti- 
cal friend to see some machine breaking out into 
surprising antics which neither of them ever expected. 
“Why didn’t your all-embracing theory predict that 
lot ?” he asked in biting irony. “Iam sorry your sound 
experience and skilled practice did not prevent this 
mess,” his friend replied. They went their diverse ways 
to supper, the practical man jocund, and the theorist in a 
brown study. At half-past two next morning the deeply 
slumbering practician was startled out of bed by 
thunderous raps from the door knocker. The door being 
opened, “ See, here,” cries the theorist, in slippers and 
uncapped dishevelled hair, with breathless voice and 
blazing eyes, “nothing else could possibly have hap- 
pened; the theory shows that it was inevitable. Just 
look at the drawings and at these new equations deduced 
from the old ones with amendments; it was only that 
reciprocal fifth power term that had dropped out somehow 
from the left-hand side.” (This term had really got 
drowned in crossing the brook from left to right-hand 
side.) The practician was unsympathetic and closed the 
door with impolite velocity, saying he would get the 
sanctified thing put right after breakfast, and wouldn't 
need any equations or double integrals. 

Now, why did not the theory man frankly confess that 
that fifth power term came into being, was conceived and 
born, from the experience and observation of the previous 
evening—-observation of concrete and unpleasantly dis- 
ciplinary hard physical fact ? And why did the practical 
man not recognise that the improvement he would effect 
after breakfast demonstrated that his practice had been 
wrong and that his ability to rectify it was the result of a 
series of double and treble and quadruple integrations of 
experience that had gone on in his brain for years, 
mostly without, but also partly with, the help of algebraic 
symbols? 

It is, indeed, a strange error to imagine that true theory 
can come into existence in any other way than by 
observation of phenomena that have already been mani- 
fested, and noticed by man, in the physical and physio- 
logical world. It is strange error to believe that theory 
can be perfected before all the evidence has been pro- 
duced, collected, and systematised. And it is equally 
strange error not to realise that all consciously 
systematic and organised practice is essentially theory 
put into action. It is action resulting from systematised 
knowledge of past experience. The systematisation may 
have been carried out without any artificial aids beyond 
memory and thought, but very rarely so. For any con- 
siderable grade of success it must have been assisted by 
note taking, by account keeping, by written abstracts, 
digests, précis, by a hundred devices for the organisation 
of experience in masses of inter-related facts. The 
moment one begins to reason about the relations 
between the sections of this classification, and to utilise 
them for estimating the results of proposed combinations 
and designs, then one begins to theorise. Why object to 
some shorthand symbolism such, as algebra and the 
calculus provide, for the further condensation of these 
digests ? The more they are condensed the better do 
they come into focus, and the clearer is our sight of them. 

Without serious exaggeration one may say that all 
modern practice which is not identical copying prc- 
ceeds on theory. Both theory and practice are 
in various degrees wrong. They are continually 
proving themselves wrong by showing themselves 
capable of improvement. It is true to say that most 
practice is behind the most advanced and correct existent 
theory ; and also true that most theory falls short of the 
completest existing knowledge. Practice and theory 
advance hand in hand along the path of improvement as 
new knowledge is acquired, and as already gained know- 
ledge is more systematically and scientifically investi- 
gated. Unfortunately much theory is not only undeveloped 
beyond the first elementary and roughly approximative 
stage, but is also entirely wrong because of mistakes in 
judging physical relations ; and the practice founded on it 
is correspondingly bad. 

Now that we understand the true relations, mutually 
helpful relations, between practice and theory, why do 
we engineers not recognise that our science, as it exists 
to-day, is very one-sided ? For thirty or forty years all 
our scientific energies have been spent upon physical or 
material investigations and improvements, and enormous 
progress has been made in these directions. Very little scien- 
tificenergy has been spent in investigating the theory of in- 
dustrial economy as distinguished from physical efficiency. 
It is not in the least true that nothing has been done in 
this direction. Many men with a good grasp of the 
scientific method have opportunity, and use it, to 
regulate the progress of improvement in details of their 
special manufacture in accordance with true economic 
considerations. All men in business have made to them 
suggestions of change in methods and in designs which 
offer prospects of advantage; and all of them are con- 
fronted with the question whether such changes will pay. 
Some of them make efforts to answer the question 
intelligently and scientifically. For many reasons 
most of them do not face the question at all. But at 
best the efforts at solution are partial and limited 
to isolated particulars. Moreover, the very best men 
labouring conscientiously at this species of problem do 
so unassisted by any general science or theory of 
industrial economy. There are at present no men in the 
country whose life function it is to create and develop 
this general science and to expound its principles. With 
the exception of Lord Kelvin’s application to the adjust- 
ment of the copper sections of conductors of electric 
power and a very few other similar detail investigations, 
literally nothing has been done towards the creation of 
materials for building up such a general science. And 
it is most instructive to note that all these few isolated 





attempts are strictly limited to calculations anent the 
efficiency of materials and material agencies, and that 
none of them is directed to the much more important 
problems of the efficiency of human mental and moral 
agencies. How is it possible, it may well be asked by 
those familiar with the advantages proved to be derivable 
from scientific method, that our industries can make 
fortunate and steady progress without such guidance ? 

Of course, the science of “ political economy ”’ has been 
in existence for a long period, and it has made pretty 
bad mistakes during that time. But it deals with labour, 
industry, and commerce en grosse, by the statistical 
method only. It does not touch individual manufacturing 
processes, designs, and methods. What is wanted is a 
science outlining principles applicable to each detail, and 
to the resultant sum of all the details of each manu- 
facturing business. 

To enable the principles of such a science to be utilised 
in business, nothing is so fundamentally essential as 
systematic and accurate detail cost-account keeping, 
and, based upon this, the reduction of the art of esti- 
mating costs of proposed constructions to an exact trust- 
worthy science. It is the fact that British engineering 
works are lamentably behind those of several other 
countries in detail cost keeping and in estimating. For 
all large works our estimates generally prove to be 
erroneous in huge degree. Even for small work of 
absolutely specific character, the tenders sent in vary 
from 30 per cent. upwards of the maximum. This 
variation proves that many, or most, of them are grossly 
wild guesses not based on any orderly framed estimate 
derived from experience of costs. It is known that part 
of the differences is due to varying estimates of the net 
profit which the customer will allow to be squeezed out 
of him, and of the amounts of the uncertain intermediate 
squeezes that may have to be submitted to in order to 
make the tender successful.. But this can account for 
only a small part of the variation between 30 and 100. 

The value of accurate costs-keeping and correct 
estimating is not limited to success in obtaining con- 
tracts and in ensuring profit out of the contracts obtained. 
These are also the concrete foundations of the science of 
manufacturing economy. No sound forecast of the 
advisability, or the reverse, of a proposed change in 
method or in construction can be based on anything but 
these. But if these data and instruments for estimating 
are to hand, then, by the use of correct scientific method, 
the profit or loss derivable from the change can be pre- 
dicted with fair certainty. Is it not better to be able to 
form such scientific judgments than to risk either of 
these two things :—First, the expenditure of much time, 
labour, and thought upon a costly failure; or, secondly, 
the non-introduction of a substantial profit-making im- 
provement from blank refusal to look at it? 

The advantage derivable from any improvement of 
mechanical construction or of method and organisation 
is generally obtained only in return for increased costs of 
various kinds. There may be no doubt about the 
mechanical or other advantage, but the critical economic 
question is whether its value is less than, equal to, or 
greater than the increased costs. To make the com- 
parison both must be reduced to like terms. Sometimes 
they may be evaluated in other terms than money ; but, 
generally, money value is the simplest and _ surest 
common measure in which to express the equation or 
inequality. 

But very generally, if it be shown that there is a 
balance of gain in the change, the further question should 
be immediately put, Can the change be pushed further, 
so as to secure a still greater balance of advantage ? 
And how far, or up to what limit, is it advantageous 
to develop the change? By increasing the size of your 
electric copper conductors, by increasing the ratio of ex- 
pansion in your steam cylinder, by increasing the initial 
pressure or the dryness of your steam, you gain in electric 
and dynamic efficiency. But these successive gains fall 
off more and more with each further step in advance to 
greater physical efficiency, while the costs go on steadily 
increasing. Up to a definite limit the gain, measured 
in money value, outbalances the loss by increase of cost. 
Beyond this limit the difference is the other way. At 
any point of the development of improvement the 
critical investigation of the gain and the loss is really 
the process of finding the two differential coefficients of 
the physical product and of the cost of that product. 
The finding the above limit at which the over- 
balance of advantage ceases is really what is called in the 
language of the calculus the finding of the maximum 
value of a convenient function of the two. All such 
processes are the practical utilisation of theory. It is 
theory all the time, whether you call it by one or the 
other name, and whether you carry it out by clumsy, 
laborious, and expensive methods, or by neat, quick, and 
cheap methods. If by using graphic and calculus 
methods you can arrive at the knowledge of the true 
limit of economical expenditure, and also save yourself 
several years’ Jabour and many thousands of pounds of 
expense, it is not rational to allow old-fashioned prejudice 
in favour of numerical arithmetic to prevent the use of 
these newer, easy, and cheap shorthand methods. 

I speak above of the maximum value of a convenient 
function of the advantage gained and of its cost. There 
are various ways in which these may be reduced to 
common measure. Each may be taken as a gain or loss 
per unit of time—that is, per year, or per week, or per 
day, or perhour. Or, again, each may be taken at its 
capitalised value and the comparison made on the basis 
of capital spent and the capitalised value of the 
improvement. Then, again, the comparison may be 
made by way of differences—that is, excess of product 
over outlay; or, otherwise, ii may be made by framing 
the ratio of product to outlay, the quotient of the two 
being what may be very properly called the economy 
coefficient. But these two functions, the excess and 
the ratio, must be treated by different mathematical 
methods in order to find out the conditions of most 
profitable working. It would be outside the scope of 





this article to enter upon these mathematical methods, 
I must conclude by noting two warnings necessary to 
prevent calculations of criteria of maximum economy 
becoming deceptive. The first is that the costs are 
invariably the sum of two main classes, namely, capital 
charges and working expenses. The solution of the 
problem in terms of either one of these singly is wholly 
delusive, and a right conclusion cannot possibly be 
arrived at without reference to the sum of them. In 
the second place one must be careful to see that the 
time element is not omitted from the calculation. 
If this were omitted the result might be the determina- 
tion of conditions giving maximum profit to be realised 
in an undefined time, say, three, ten, or fifty years, 
What it is really necessary to determine is the condition 
giving maximum profit per unit of time. 








LARGE PLANO- MILLING AND PROFIL.- 
ING MACHINE, 


WE recently had an opportunity of inspecting at the works 
of Messrs. Kendal and Gent, Manchester, a vertical drilling and 
profiling machine built to the order of Messrs. William Beard- 
more and Co., Limited, of Parkhead, Glasgow. This machine, 
of which we givean illustration and detailed drawings, has been 
specially designed for dealing with the heaviest class of 
marine and general engineering work, such as large crank 
webs, connecting-rods, quadrants, pedestals, and other similar 
work. The novel method employed for milling marine crank 
webs, to correct shape at one setting, without any manipula- 
tion on the part of the workman, is a special feature of the ma- 
chine, which is fully explained in the detailed drawings and 
acccmpanying description. 

The principal dimensions of the machine are as follows :— 
Diameter of spindle in body, 6in.; distance between uprights, 
6ft. 6in.; maximum distance between spindle nose and 
rectangular table, 5ft.; total length of rectangular table, 
15ft.; diameter of circular table, 5ft. 6in.; transverse traverse 
of saddle on cross slide, 6ft. 9in.; diameter of milling cutter, 
6in.; length of milling cutter, 2ft. This cutter not being 
ready when the machine was photographed, is not shown. 

The machine has a heavy bed provided with flat slides to 
carry the main rectangular table. This table is provided 
with T slots, and is traversed by a strong steel screw and 
revolving nut. The table has a variable self-acting feed 
motion for milling in either direction, as well as quick 
hand and power adjustments for quickly setting the work. 
The uprights are bolted and keyed to the sides of the bed, 
and connected at the top by a distance piece. The cross 
slide and saddle—which weighs eight tons—is balanced and 
arranged to be adjusted vertically by hand or power. The 
saddle carrying the milling spindle is also provided with 
variable self-acting feed in either direction, with quick hand 
motions. A profiling motion is supplied for milling irregular 
forms, the motion of the saddle being controlled by means of 
a conical pointer, working against a former plate of the same 
shape as the object to be milled, the pointer being held against 
the former by means of a weight attached to an endless chain, 
with suitable gearing for controlling by hand when necessary. 
The spindle runs in conical bearings, with adjustments for 
taking up all wear. 

The driving is by two independent electric motors, one for 
driving the spindle, and the other for feeding the table, &c. 


Fig.t. 


The driving motor is of 40 horse-power, and the feed motor 
of 7 horse-power, both of which are reversible and arranged 
with a variable speed of 1 to 2. No beltsare used, the motors 
being attached to the body of the machine and coupled direct 
by spur gearing. Three mechanical changes of speed can be 
made in addition to the variations in the motors, which gives 
all necessary speeds for cutters varying from 2in. to 12in. 
diameter when cutting various materials. The feed motions 
are arranged to give a traverse of lin. to 44in. per minute, 
with almost all intermediate speeds. 

A detachable circular table, 5ft. Gin. diameter, is supplied 
for milling all kinds of semicircular work. This table is used 
also in conjunction with a dise and cam motion for machining 
the outside edge of crank webs of the form shown by sketch 
—Fig. 1—and tables, &c., employed in doing this class of 
work are shown in the detailed drawings. The tables are 
bolted to the main rectangular table, and are easily removed 
when not required. The arrangement for milling the webs 
will be readily understood by referring to the detail of the 
tables, page 418. Table Ais an ordinary revolving table, 5ft. 6in. 
diameter, with T-slots for bolting down the work, which 
is fixed central on the table, as shown in Fig. 2. This 
table is mounted on a slide fixed on the main rectangular 
table. Behind this another revolving table or disc is arranged 
and connected to the square slide of the T-slotted work table 
by a strong connecting-rod. This disc is arranged to make 
two revolutions to the worktable’s one. The disc is also 
mounted on a slide similar to the one carrying the T-slotted 
table. Supposing the tool were required to machine a pair of 
crank webs, the finished dimensions of which were length 
over all 5ft. 3in., width at narrowest part 1ft. 8in., the disc pin 
would be set to 103in. stroke, equal to one fourth the difference 
of the two dimensions, viz., 5ft. 3in. and 1ft. 8in. These com- 
bined motions—that is, the revolving of the work table and the 
traversing motion due to the connecting-rod and disc—give an 
approximation to the form required, but to obtain the exact 
form a cam motion is arranged at the back of the disc, which 
slides both the T-slotted table and disc the required amount 
to correct the form produced by the disc and connecting-rod. 
The cams are only about 10in. diameter and rough castings, 
no machining being required except boring. ‘ : 

As an example of what the machine is capable of doing, it 
may be mentioned that two crank webs, as per sketch above, 
ob measuring 5ft. 3in. long by 2ft. 6in. diameter over the 
boss, and 1ft. deep, were placed one over the other and milled 
together at one setting in five hours, the amount of material 
to be removed not exceeding lin. in depth at any point. 
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LITERATURE. 


The Purification of Sewage and Water. By W. J. Dippin. 
Third Edition. London: The Sanitary Publishing Com- 
pany, Limited. 1903 

Ir is six years now since the first edition of this work of 

Mr. Dibdin’s was published. It is longer ago even than 

that since most of the chapters in that edition first 

appeared in print, for some were published in 1896. 

During the past six or seven years much knowledge has 

been acquired on the subject of sewage disposal. The 

experience gained in a number of places is set out in con- 
venient form in this new book, which, in addition, con- 
tains in a re-written form much, if not all, of that which 
appeared in the first edition. The new volume bears 
evidence of the exercise of much care in its production. 

In this it may be said to be in advance of the first 

edition, which would appear to have been hurried over 

somewhat. Without doubt, Mr. Dibdin has devoted 
time during the last six years to the preparation of this 
later edition. 

In 1896 but few people possessed any real knowledge 
as to the bacterial system of sewage disposal. Some 
there were who had been practising it for many years, 
but they were few, and they had not given their experience 
tothe world. The Massachusetts experiments, however, 
had been in progress for some nine years, and much 
valuable information had been obtained; but to the 
general public and, indeed, to a large number of 
engineers, in 1896, the bacterial principle was either 
unknown or regarded as more or less mythical. Now, as 
Mr. Dibdin explains in his preface, the subject has entered 
upon a very different phase. Not only is the matter 
attracting world-wide interest, but it is being most 
thoroughly studied in numerous localities. Mr. Dibdin 
regards the results of these studies of such importance 
that he has devoted a chapter each to Sutton, Man- 
chester, Leeds, and another to London and Massa- 
chusetts. These chapters will prove most usefal for 
reference, but the interest of the whole book lies rather 
with the general comments, liberally interspersed 
rage its pages, and made by Mr. Dibdin himself. It 
is to these that we propose to confine ourselves for the 
most part. 

There is no need for us to set out exactly the views 
which Mr. Dibdin takes on the question of sewage dis- 
posal. They are quite well known to those of our readers 
who are in any way interested in this subject. We may, 
however, just quote shortly that which he says with 
regard to the work done in detritus or septic tanks. 
While quite admitting that their use prolongs the life of 
bedshe “ cannot overlook,” he says, “ the fact that either 
of these methods leads to the collection of quantities of 
offensive sewage sludge which has to be disposed of 
sooner or later.”’. And he goes on to point out that the 
use of the coarse bacteria bed on to which the raw 
sewage may first of all be passed after simple screening, 
“does, as a simple matter of fact, do away completely 
with the sludge nuisance, but it involves an expense 
from time to time in taking out the material 
from the beds, throwing it on a spoil bank for, 
say, twelve months to completely recover. . . .” 
“By this method,” he adds, “there is absolutely no 
sludge, and no offensive odour.” ‘It appears,” goes on 
Mr. Dibdin, “that anaérobic bacteria only effect the destruc- 
tion of a certain proportion of the sludge—roughly one 
half—and that only by producing evil smelling com- 
pounds, which, when the process is carried out in 
open tanks, has been the cause of considerable 
tiuisance at distances of half a mile or more.” Mr. 
Dibdin goes even further than this, for he contends 
that anaérobic action—or, in other words putre- 
faction—controlled or not, is an objectionable feature 
whenever it can be avoided. Under certain restric- 
tions, he admits, it is, like most other natural 
functions, of considerable value; but, he adds, “its 
wholesale application in every case is a mistake.” 
Some of these are sweeping assertions, and we should not 
be surprised to find that they are taken exception to by 
many. What he offers in exchange for the anaérobic 
tank and its hydrolising effect is the spreading of raw 
sewage on coarse beds and the clearing out of the latter 
each year, so that the filling material may have time to 
recover itself. Such process, we are assured, may be 
carried on without nuisance, and there is no sludge. 
We are rather at a loss to reconcile the foregoing with 
what we find in another part of the book. Here we 
read :—“ It is now generally accepted that no process is 
capable of entirely abolishing the sludge difficulty, 
whether the work be carried out on a farm, a bacterial 
installation, or chemical process, and it is useless to do 
more than minimise the nuisance caused thereby and the 
cost of its prevention.”” Now, Mr. Dibdin’s coarse beds 
cannot at the same time produce sludge and do exactly 
the reverse, and surely his system must be considered as 
coming within one of the categories mentioned. 

There would seem to be some slight contradiction here, 
which will possibly be corrected, for Mr. Dibdin appears 
to cone. as the final solution of the sewage 
question. ere is, however, one point of view which 
we do not find touched upon to any great extent in the 
volume under consideration. It is, how many and what 
kinds of bacteria should be allowed in a sewage effluent. 
This is a very important matter, and it will almost 
certainly be taken Jargely into account in the final Report 
of the Royal Commission. 

Does Mr. Dibdin’s system reduce or increase the num- 
ber of bacteria in an effiuent? Are there any systems 
which do reduce the number of bacteria? Have these 
systems counterbalancing defects ? These are questions 
to which answers will certainly be required by the Royal 
Commission. How many or how few bacteria may be 
allowed in an effluent depends largely where the dis- 
charge is to be made, but we feel certain that but a com- 
paratively small number will eventually be permitted in 
efiluents which are sent into inland streams. Will Mr. 
Dibdin’s system ensure this smal] number ? 





Mr. Dibdin is careful to point out how that, by reason of 
cracks and fissures, land treatment, in the usually accepted 
sense of the term, may be very far from efficacious. 
He contends, however, that the “ bacterial process,” as 
carried out at Barking and Sutton, is land treatment, but 
it is “concentrated, accelerated, and controlled, and 
therefore effective and economical.” On the other hand, 
he says of land treatment as it is generally practised, 
that it is “ haphazard, uncertain, and expensive.” For 
the final land treatment, he suggests that a complete 
safeguard may be had in the third fine bacteria bed or 
sand filter. To quote his own words, he would propose 
“an area of land properly prepared and drained, and so 
arranged that all the eftluents from the previous beds 
must pass through it, thus securing triple land treatment, 
but on an area considerably less than that usually 
employed.” 

We have been enabled to deal with but a few points 
which have occurred to us as requiring comment while 
we have been reading Mr. Dibdin’s book. We must pass 
over much to which but for lack of space we should have 
liked to direct our readers’ attention. We may say that 
we have read the book with considerable interest. 
There is much in it that is useful. The condensed 
summaries of the results obtained in various places are, 
by themselves, most valuable, and for these alone the 
book should become a volume of reference. While the 
chapters on “ Water,” ‘* Ventiiation of Sewers,” 
“Analyses and their Interpretation,’ &c., though in 
some part, at all events, they appeared in the first 
edition, are well wortby of perusal. 


Reed’s Marine Stokers’ Guide to the Firing and Care of 
Steam Boilers in Use in the British Navy and Mercantile 
Marine. By Voucan. Sunderland: Thomas Reed and 
Co., Limited. 1903. . 

Every marine engineer knows Reed's handbooks and 
guides. In most cases he has grateful memories of the 
help they have given him in passing the Board of Trade 
examinations. The little book before us ought to main- 
tain the reputatioa of the publishers. Vulcan obviously 
knows his stoker. The book is not intended for the 
more or less disreputable runner, who is a vexation of 
spirit and a cause of much profanity to the engineer, 
but of the better class of man found in the Navy 
and the larger steamers of the mercantile marine. 
Vulcan begins by explaining in most intelligible language 
what a boiler is and what it does. All the definitions 
and explanations are thoroughly sound. All the instruc- 
tions given have obviously been written by a man who is 
practically acquainted with the generation of steam at 
sea—a man competent to take charge of the stokeholds 
in any ship. 

Although written for the instruction of stokers, we 
venture to say that the book may be read with advan- 
tage by every engineer who has charge of steam 
machinery. We would direct special attention to the 
pages giving instructions as to the management and 
firing of Yarrow, Belleville, and Babcock and Wilcox 
boilers. The description of the precautions used in 
firing Belleville boilers are very interesting and sugges- 
tive. Two gangs of firemen are always in the stoke- 
hold and fire alternately, one gang standing by while the 
others are at work. Elaborate precautions have to be 
taken in cleaning the fires. The water can only be kept 
equally distributed in the tubes when the temperature is 
also equally distributed. 

The book ends with some simple problems in mensura- 
tion and a small glossary. There are twenty-five 
illustrations. It is altogether an excellent little book. 





SHORT NOTICES, 

Fowler's Mechanical Engineers’ Pocket-book, 1904. The Scientitic 
Publishing Company.—The point to which attention is called in 
the new issue of this useful little book is the increase in the space 
devoted to gas and oil engines. About forty pages are now given 
to this subject. 

Gas Engines: Their Advantages, Action, and Application ; Hints 
to Purchasers, Erectors, and Attendants, By A. Tookey. 
London: Merritt and Hatcher, Limited, 2, Grocers’ Hall-court, 
E.C. Price 1s.—This is quite a small book, it has been written by 
an author who is apparently quite conversant with the working of 
gas engines, and it may therefore be particularly commended to 
other persons in the same position. On the working of internal 
combustion engines, of the troubles to which they are subject, and 
of the precautions to be taken in mounting and running them, the 
author is clear and explicit. 
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ELECTRIC LOCOMOTIVES IN GERMANY. 


Tue question of steam versus electric locomotion on 
railways now occupies as prominent a position in tech. 
nical circles in Germany as in the United Kingdom. This 
is not due to the competition of electric tramways or 
short electric railways, asin this country, but rather to 
the enterprise of the Teutonic electrical engineering com. 
panies on the one hand, and, on the other, to the efforts 
of railway engineers and others to obtain the best pos. 
sible results from existing or new types of steam locomo. 
tives. Apparently, German locomotive engineers are not 
so wedded to steam locomotion as to ignore any possible 
developments in electric railway working; but, at the 
same time, they are far from convinced that the day of 
the steam engine is past. This is shown by the experi- 
ments which were recently made with three types of 
steam locomotives near Berlin, and by the fact that on 
the conclusion of the high-speed trials with electric cars 
in the same neighbourhood, the Prussian railway autho. 
rities intend to test the capabilities of steam locomotives 
on the same railway with its heavier track, which has 
been laid at the expense of the nation expressly for these 
purposes. There is, however, an important difference 
between the rival systems, namely, that the electric rail- 
way trials are being conducted with the object of solving 
the problem as it relates both to long-distance and local 
traffic, whereas the tests already undertaken or projected 
with steam locomotives apparently concern local require- 
ments only in the Berlin district. 

The express electric railway trials which are being 
made on the military railway between Marienfeld and 
Zossen have already resulted, as mentioned in a previous 
issue of this journal, in the attainment of a speed of 
125 miles an hour, this rate being attained between the 
sections termed Mahlow-Dahlwitz-Rangsdorf with the 
Siemens and Halske electric locomotive driven by Dr. 
Reichel on behalf of the Company for the Study of 
Express Electric Railways. This remarkably high speed 
was attained on several trips, although the average for 
the whole length of the railway, which is slightly over 
14 miles long, works out at a rate of 108 miles an hour. 
The three-phase current was supplied at a pressure of 
14,000 volts, and, notwithstanding the enormous speed, 
both the track and the overhead wires for the collection 
of the current were found to be, it is stated, in excellent 
condition at the termination of the trips made at the 
highest velocity. The electric locomotive or car of the 
Allgemeine Elektricitiits Gesellschaft, which has also 
been considerably improved, was brought into operation 
for the first time in its present form on the 8th inst., 
when a speed of 62 miles an hour was attained. This is 
regarded as satisfactory for a beginning, and prior to the 
further trials in the direction of gradually reaching, as in 
the case of the Siemens locomotive earlier in the present 
month, a speed of 125 miles an hour, as is sought by both 
firms. It has, however, been found necessary temporarily 
to suspend the experiments owing to the breakdown at 
the Oberspree power station of the large generator which 
supplies the three-phase current for the operation of the 
locomotives, and as a remarkable coincidence it is curious 
to note that a similar suspension has been simultaneously 
rendered necessary in the case of the trials being made 
by the Union Electricity Company with single-phase 
saicecting aaatak motor cars on the Berlin suburban 
railway between Spindlersfeld and Nieder-Schonweide, 
the cause in this instance also being the development of 
defects in the generator. Since the foregoing lines were 
written the trials on the military railway have been 
resumed. On the 21st inst. the A. E. G. locomotive 
reached a speed of 106 miles an hour, which was increased 
to 112 miles two days later. In the case of the Siemens 
locomotive a record was accomplished on the 23rd inst., 
when a rate of 128 miles an hour is reported to have been 
attained. 

The tests with steam locomotives, apart from those 
contemplated by the State railway authorities on the 
before-mentioned military railway, have also been made 
in the vicinity of the German capital, the section selected 
for the purpose being that situated between (irunewald 
and Grunau. It is noteworthy that these experiments 
owe their origin to the suggestions made in various 
quarters for the substitution of electric for steam locomo- 
tion on the Berlin city railway, and it was therefore 
sought to ascertain whether a higher performance could 
not be obtained from steam locomotives hauling fourteen 
coaches. The trials were made with three types of 
locomotives. The first was a triple-coupled five-axled 
tender locomotive having three cylinders and built by 
the Schwartzkopf Company, the second was a triple- 
coupled eight-wheeled tender locomotive with super- 
heater, and the third was a triple-coupled eight-wheeled 
tender locomotive, both the latter being constructed by 
the Union Giesserei, of Konigsberg. Hach locomotive 
had to haul aload of 240 tons on the Grunewald-Grunau 
section, where the normal speed has hitherto been 28 
miles an hour, but it was sought to increase this rate 
with a load of fourteen carriages to 31 miles, or even up 
to 87 miles an hour in a given case. As a result of the 
experiments, the conclusion has been arrived at that for 
the haulage of heavy city trains the only type of engine 
which can be considered is the six-coupled eight- 
wheeled locomotive with superheater, this opinion being 
formed both on technical and economic grounds. It is 
also considered advisable to adhere to the speed of 28 
miles an hour, as an advance to from 31 miles to 37 miles 
an hour could only be obtained by an increase of 31 per 
cent. in the consumption of coal, whilst at the same time 
the greater demands made upon the stoker, it is asserted, 
could not be maintained for any length of time. 








Returns just issued show that 75,917,577 tons of coal 
were raised from the mines in Germany during the eight months 
ending August last, as compared with 60,320,465 tons in the corres 
sponding period of 1902, 
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HYDRAULIC SPRING-TESTING MACHINE. 


We were recently asked to visit the works of the West 
Hydraulic Engineering Company, at Luton, in order to inspect 
a new hydraulic spring-testing machine which this company 
has just designed and constructed for the Madras Railway 
Company. This machine is illustrated in the accompanying 
engravings. It contains several ingenious devices which are 
well worthy of attention. Its general design, together with 
that of its pump, is well shown above, the engraving 
below giving cross and longitudinal sections. It will be seen 
that the machine consists of an oblong casi iron box a at the 
bottom, in which are arranged the system of levers, on which 
is hung the testing table 6. A rod cis brought up from the 
system of levers to the steelyard d. Bolted into strong steel 
lugs ec cast near the centre of the length of the oblong body 
of the machine are four circular steel uprights f, to the 
tops of which is bolted the bottom plate of the hydraulic 
testing cylinder g. This cylinder only works in one direction, 
that is to say, it only forces the ram i down for testing pur- 
poses. In order to raise the ram after the test is over, two 
additional and smaller hydraulic cylinders h are cast in the 
body of the machine. These cylinders work the draw-back 
rams /, which are attached to the crosshead j, which runs 
on and is guided by the uprights f, and which is also attached 
to the ram i. 

Practically any type of spring used on railways can be 
tested with this machine. As shown in the engraving, there 
are two roller carriages on which the ends of the spring 
under test may rest. This is one method, another is by means 
of shackles and links. This is shown by the apparatus lying 
in front of the testing machine. It consists of two screws 
with threads of different hands at either end, and can be 
mounted on the upper side of the body of the machine. By 
turning the hand wheel shown on the left, the spur wheels 
turn the screwed bars equally, by which means the shackles 
can ve adjusted to any required distance apart, and the links 
toany angle. This is of importance, since the inclination of 
the links affects the stiffness. Should it be necessary to test 
a helical spring, then an apparatus with a ball bearing head 
is placed on the table under the ram and a round bar of steel 
run through the centre of the spring, so as to prevent the 
pieces flying should the spring break when under test. 

In use the machine registers the amount of compression 
which a spring has suffered under given pressure. To bring 
this about, a scale i has been put upon a vertical bar attached 
to the side of the machine and to the base of the testing 
cylinder. This scale can be adjusted to suit each spring as it 
is tested, and the ram as it goes down takes with it a pointer 
which slides upon the scale, remaining when the ram is with- 
drawn at the point it reached during the compression. The 
actual method in testing a spring is as follows :—First of all 
is read the weight of the spring under test on the steelyard. 
Then the latter is weighted in accordance with the compression 
which it is desired to put on the spring. Then the ram and 
crosshead are lowered by the action of the pump until the 
former just touches the spring without compressing it. This is 
taken as the zero, Thescrew holding the rule bar is slackened, 
and the pointer brought to zero. The rule is then raised on 
its upright until the pointer touches a small tappet on the 
crosshead. The screw of the rule bar is then again tightened. 
As the spring is compressed by the further action of the 
pump, the pointer is carried down by the tappet, and when 
the ram is removed, remains in the position it has reached, 
when the steelyard shows that the requisite pressure has 
been applied. With an arrangement of this kind it is, of 
course, unnecessary to make any calculations, since in each 
case zero is started from. 

This machine could, of course, be worked off an hydraulic 
supply main; but in the present instance a special pump has 
been provided, and this, too, is interesting. It is shown at 
the right hand of the testing machine, with its controlling 
lever placed so that the operator can work it and at the same 
time observe the steelyard, pressure gauge, spring, &c. The 
pomp is worked by belt on to the pulley shown. In the 
1ub of the pulley there is a cone friction clutch which 
either the raising or depressing of the starting lever puts into 





gear, the action being thetravel of a pinin ahelicalslot. The 
starting lever also performs two other functions, namely, the 
opening and closinga valve leading tothe compression cylinder, 
andthe opening and closing of the valve leading to the draw-back 
cylinders. Ofcourse, if one of these valves is open the other 
must be shut, and vice versd. The method devised for work- 
ing is ingenious. When the lever is horizontal, as shown, 
neither valve is open, nor is the pump being worked. By 
either raising or lowering the lever, one or other of the valves 
is opened and the pump started to work. 

The whole plant is well and strongly made. We had the 
opportunity of eeeing it in operation, and could observe how 
easily it was manipulated. We understand that it is con- 
structed to work up to a pressure of 15 tons on the spring. 








THE PRICE OF COPPER. 


Tse reported decision of the Amalgamated Copper Com- 
pany to close down its Montana mines for an _ indefinite 
period is of serious import to the copper trade. The signifi- 
cance of the step will be better understood if we state that 
the Amalgamated Company—commonly known as the Copper 
Trust—controls something like 60 per cent. of the whole 
American output of copper, and that most of the principal 
mines in Montana are owned by it. The visible supply of 


copper, whether as a result of natural or artificial causes, is 




















the production of copper in America was 294,423 tons, of 
which 128,975 tons, or 43°8 per cent., came from Montana, 
as compared with 105,357 tons for 1901; 75,165 tons, or 
25°9 per cent., from the Lake Superior region, as against 
75,895 tons; and 53,547 tons, or 18°2 per cent., from 
Arizona, as against 56,250 tons, The Anaconda, Boston and 
Montana, Butte and Boston, Montana Ore Purchasing Com- 
pany, and Parrot are the greatest mines of Montana, and it 
is within the mark to say that 65 per cent. of the States 
output goes to the credit of the Amalgamated Company. The 
reason for the closing down has not been stated, and rumour 
is busy. Apparently it is due in part to the recent 
decision in the latest of the interminable series of suits 
against the combine at the instigation of the Heinze 
interests—a decision which, if upheld, will mean the loss of 
much valuable ground to the former, and partly to a desire 
to work off the secret accumulations which, it is openly 
stated, the combine is hiding somewhere. The statistics 
show no considerable stocks of copper in the United States, 
but as the Amalgamated Company has ceased to furnish 
details, they are clearly of no account in appraising the real 
situation. The increase in production last year, as compared 
with 1901, was 25,641 tons, equal to 10 per cent., following 
upon an actual decrease for 1901, as compared with 1900. 
Consumption was on a good scale, according to the estimates 
which have been prepared, but there is reason to believe that 
it was not equal to production, and it is said that less than 
two years ago the combine had about 100,000 tons of metal 
of which the world only heard by accident, and on the whole 
it is probable that, so far from this having been wiped out by 
increased trade takings, the total has actually been increased. 
If it were true that the whole quantity had gone into con- 
sumption, there would be reason to fear a famine, because 
there are no countries in the world capable of making up 
promptly for such a serious shortage as is implied by the 
stoppage of work in Montana. On the other hand, while we 
believe that the combine has large stocks unrevealed, it 
will, of course, not be its policy to throw them on the market 
in order that the mere consumer may be able to obtain his 
copper at a moderate figure. Rather may it be expected to 
let the price go considerably higher, and then only to let 
metal go out slowly towards the end, that supplies may be 
kept well below manufacturers’ requirements. Already the 
quotations for G.M.B.’s and standard copper have had asharp 
rise, helped by bull speculation and by large genuine 
purchases induced by the fear that a famine is impending. 
On the 15th inst. the figure was £54 5s. per tcn, and at 
the time of writing (Tuesday) it is £59 10s. Private advices 
state that the output of the mines which have suspended 
work is 90,000 tons per annum, and that the lockout may 
extend over some months; and if this be true, there is 
clearly room for a further considerable advance. While the 
first of these points is beyond dispute, it is quite possible that 
work may be resumed before long. Another consolation is 
that the output of the independent mines in the United 
States is increasing. Writing some time ago, before the 
lockout, Mr. Kirchoff estimated that the production of 
copper in the United States will be considerably larger in 
1903 than it has ever been. The Lake Superior district will 
yield much more copper; Arizona is expected to return a 
larger product ; Utah may reach a total of 35,00C,000 Ib.; 
and Wyoming, Nevada, Colorado, New Mexico, and the 
southern States will report an increase. For instance, the 
Lake Superior copper mines during the first half of this year 
produced about 90,000,0001b. of copper. The increase from 
the new mines for the remaining six months should more 
than compensate for the decreased output of some of the 
older producers, and bring the year’s production up to 
200,000,000 Ib., or nearly 90,000 tons—the largest on record, 
and exceeding the 1902 figures by 30,000,0001b. Calumet 
and Hecla produced during the first half of 1903 but 42 per 
cent. of the total output of all the mines, against 47 per cent. 
for the year 1902, 54 per cent. in 1901, and 55 per cent. in 
1900. This declining percentage is not due to a falling off in 
Calumet’s output, but to the very large increase from the 
new mines. During the first six months of this year there 
were produced by Champion, Trimountain, Baltic, Mohawk, 
Adventure, and Mass, 22,340,0001b. of copper. None of the 
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now only about 14,600 tons, which is rather over a fort- 
night’s average consumption, and is—with the exception 
only of February and March last —lower than at any previous 
period for many years; and it will be manifest that if 
receipts from the United States are going to fall away 
seriously as a result of the combine’s action while the trade 
demand is active, the suggestion that we are face to face with 
famine is by no means overdrawn. Last year, according to 
the revised figures of the United States Geological Survey, 


| mines, Baltic possibly excepted, was an active producer two 
| years ago. The other States report similar progress in their 
| smaller way, and Arizora in particular is forging al ead, 
while Utah is becoming prominent, thanks in a large 
| measure to the development of the Bingham Company. But 
| it must be allowed that the sum total of all these efforts wall 
not avail to neutralise to any material extent the reduced 
production by the Amalgamated Copper Company, if its 
Montana mines remain idle for any considerable period. 
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It is unfortunate that the world of copper consumers 
should b3 so dependent upon the United States, but there is 
no overlooking the fact that the dependence is there, and that 
for many years to come it will continue. Copper is one of 
the many minerals with which Providence has endowed the 
country; and its clever citizens have devised the most 
ingenious appliances for the most economical extraction of 
the metal from the ore. The metal is found in many other 
patts of the world, in Spain and Portugal, Australasia, Chili 
and Peru, Canada, Germany, Japan, &c.; but Spain and 
Portugal combined make a very poor second to the States, in 
so far as present ability to produce is concerned, and neither 
they nor any of the rest are capable of a really great increase 
off-hand. It may be worth while to repeat what was stated 
in these columns some months ago, that the world’s produc- 
tion of copper in 1902 amounted, according to the estima‘e 
of Messrs. Henry R. Merton and Co., to 542,470 tons, 
towards which total the United States contributed 294,600 
tons. 








THE STEAMSHIP YONGALA. 


Tus vessel—the first of two which have been constructed 
by Sir W. G. Armstrong, Whitworth and Co., Limited, for 
the Adelaide Steamship Company, Limited, of Australia— 
has been designed to fulfil the requirements of the Australian 
coasting and passenger trade, and is fitted with accommoda- 
tion for 110 first-class and 130 second-class passengers. She 
is 363ft. long, 45ft. beam, and 30ft. depth, and she has a 
poop, forecastle, and long citadel house amidships, and an 
island deck is arranged in way of the fore-mast. The 
seamen’s and firemen’s berths are arranged in the fore- 
castle, and in the houses at the fore-mast there are 
rooms for boatswain and carpenter, donkeyman and 
storekeeper, lavatory accommodation for crew and steward, 
lamp room, and boatswain’s locker. The deck above 
the citadel house is carried out to the ship’s side, 
and on it is placed a tier of deck-houses containing drawing 
room, saloon entrance, state rooms, and smoking room. 
Above this again is the boat deck, upon which are situated 
the captain’s room, chart room, and wheel house, with flying 
bridge above. Entering from the promenade deck, large 
doors give access to an entrance lobby from which folding 
doors open into the drawing room and 4 wide staircase leads 
down to the dining saloon. The staircase is further con- 
tinued into a large space below the saloon which has been 
arranged as a dining room for children. This room is sur- 
rounded by first-class state rooms, and two passages leading 
aft on either side of the machinery casing give access to the 
whole range of passenger accommodation, which occupies 
the full length of the ’tween decks to the stern. As the 
climate in which the vessel is to trade is exceptionally 


hot, special attention has been paid to the ventilation, | 


not only in the state rooms themselves, but in all the 
passages and alleyways into which they open. Electric fans 
are fitted in the engine-room, and air trunks are led to all 
the living spaces. In the ’tween decks the passages terminate 
at their after end in a hall, from which a staircase gives 
access to the second-class drawing and dining saloons. 
are arranged so that the second-class rooms may be com- 
pletely shut off from the first-class. The promenade deck 
provides sheltered seating accommodation, and special state 
rooms are arranged round the engine hatch on this deck. We 


| 
| 
| 
| 
| 


Doors | th¢ Board of Trade, there were in existence at the end of last year 


give above a general view of this vessel, and on page 428 other 
engravings showing her internal fittings. 

The poop deck is allotted to second-class passengers as a | 
promenade, and at the after end of the deck there is a house | 
in which a powerful steam and hand steering gear is arranged, | 
controlled by means of rods from the flying bridge and wheel | 
house. There is a large dircct-acting steam windlass and | 
capstan on the forecastle, two steam cranes immediately | 
before the citadel house, and seven steam winches arranged | 
in suitable positions, so that cargo can be worked on both 
sides of the vessel and from all the hatches at once. 

The vessel is lighted throughout by electricity, the design | 
of the fittings, lamps, and their arrangements throughout the | 
vessel having been made the subject of careful consideration. | 
Eight air-propelling fans are fitted in the ceiling of the first- | 
class salcon. 

The propelling machinery consists of a set of triple-expan- | 
sion engines built by the Wallsend Slipway and Engineering | 
Company, Limited. The cylinders are 32in., 514in., and | 
84in. respectively in diameter, with a stroke of 54in. Both | 
the high and intermediate slide valves are of the piston type, 
whilst the low-pressure engine is fitted with a double-ported | 
flat-faced valve. Each cylinder is carried on two cast iron 
columns. The condenser forms no part of the framing of the 
engines, but is entirely independent, being built up of steel 
plates. It is supported on suitable brackets cast on the back 
columns, and is placed at such a height above the floor as to | 

ive easy access to all the main bearings from either front or | 
back of the engines. The whole of the shafting is of ingot steel | 
with the exception of the propeller shaft, which is of best selected 
scrap iron covered with a continuous brass liner. The propeller | 
is loose bladed, with four manganese bronze blades. The air | 
pump is of the Edwards type, whilst the circulating pump is 
independent of the main engines, and of the centrifugal type. 
There are five large single-ended boilers, which supply steam 
at a pressure of 150 lb. per square inch, and have a total heating 
surface of over 12,600 square feet. The boilers have been 
provided with an exceptionally high chimney, which has been 
made double, with an air space all round, to 3{t. above the 
boat deck. There is a pair of feed pumps of Messrs. Weir’s 
make, and also a feed-heater of the same make. The vessel 
is equipped with auxiliary machinery, which comprises, in 
addition to that already mentioned, a large evaporator, feed 
filter, auxiliary condenser, auxiliary Weir’s pumps, fire 
engine and fresh water pumps, two ash ejectors, and a 
number of other auxiliaries for various purposes. 

The refrigerating machinery has been supplied by the | 
Haslam Foundry and Engineering Company, of Derby, 
and is on its carbonic anhydride system, with brihe pipes 
capable of dealing with 10,000 cubic feet, 3000 of which 
consists of vegetable and provision rooms, and 7000ft. is 
available for stowage of frozen meat, should this be required 
at a future time. The vegetable room is to be maintained ata 
temperature of 35 deg. to 40 deg. Fah., and the provision 
room at a temperature of 28 deg. Fah. There is also an ice 
tank capable of producing 6 cwt. of ice in twelve hours. 








AccorpinG to a report by the Labour Department of 


1183 trade unions with a total membership cf 1,915,506, as com- 
pared with 1221 unions with 1,927,952 members at the end of 1901, 
a decrease in membership of 12,446 or 0-6 per cent. Over 69 per 
cent, of the total membership is found in the building, mining and 
quarrying, metal, engineering and shipbuilding, and textile trades, 





| white wood body being the same in each case. 


| it. 


| +3%in. thick. 





NEW DRAWING APPLIANCES, 


A NUMBER of new and ingenious drawing appliances have 
teen sent us by the makers, Messrs. Longmans, Green ard 
Co. They are the invention of Professor D. A. Low, and 
they possess some novel and interesting features. They are, 
so we are informed, being made in London with special tools 
designed for the purpose. Among the appliances may first of 
all be mentioned the set squares. These are what is known 


| as the framed variety, but they are thinner than the ordinary 
| framed set squares which have becn hitherto in use, while 


being amply strong and stiff. They are made in two designs. 
The first, named by the makers A, has a body of thin, tough 
white wood, edged with transparent celluloid. In design B, 
the celluloid is replaced by hard ebonised wood, the hard 
Both designs 
are framed and faced with thin, white polished celluloid. A 
triangular piece is removed from the body of the set square, 
leaving a framework some }#in. wide all round. They are 


| undoubtedly easy to handle and to keep clean. 


It is claimed as a special feature that the celluloid facings 


| leave off within about ,,in. of the drawing edges, so that 
| when a square is resting on drawing paper, the edges stand 


rjsin. This slight 


above the paper to the extent of about 


| elevation above the edge of the paper is stated not to interfere 


with accuracy in drawing, and it certainly reduces the 
chances of smearing. The whole tenth of an inch or so of 
the edge can be pushed over a ruled line without smudging 
These set squares are at present made in three sizes, and 
both 60 and 45 deg. 

Another new instrument is the adjustable protractor set- 
square. This instrument consists of two parte, one of them 
right-angled and the other segmental. The right-angled 
portion has a segment cut out of it, the two being grooved 
and tongued in the segmental part so that one can slide 
within one another. The circular edge of the right-angled 
portion is graduated in degrees, and the other portion is pro- 
vided with a line which can be brought opposite any desired 
line on the graduated scale. The segmental portion has a 
ruling edge, so that when once set the protractor can be put 
in the angle of a T square, and the line drawn at the required 
angle. The diameter of the protractor circle is 7in., the two 
edges forming the right angle are each 4}in., and the 


| ruling edge 5}in. long. The protractor is made of white 


celluloid ,';in. thick. 

Another form of protractor is made of white celluloid 
It is claimed that the objection to the use of 
celluloid for drawing scales does not apply to its use for pro- 
tractors, because the expansion or contraction being equal in 
all directions the angles do not alter. This protractor is in 
the form of a quadrant, and can therefore be used for con- 
structing angles up to 90 deg. Two sizes have been sub- 
mitted to us. In one the radius is 3in., and its scale is 
divided into degrees ; in the other the radius is 4in., and the 
scale is divided into half degrees. It is stated that the 
smaller of these is equivalent to an ordinary Gin. and the 
larger to an ordinary 8in. protractor. 

Messrs. Longmans, Green and Co. have also sent us several 
sets of scales ingeniously made up of thin strips of hard 
wood on which the scale is printed, these being covered on 
both sides with very thin celluloid ;,/;gin- thick. It is 
pointed out that this covering is so thin.that the wood 
entirely prevents the expansion and contraction due to 
change of temperature, 
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REVERSE CURVES ROLLING MILL. 


We illustrate herewith a machine which has been designed 
by Mr. Godfrey B. Johnson, of 8, Victoria-street, Westminster, 
for the rolling of reverse curves from the flat strip or hoop. The 
idea on which Mr. Johnson worked in designing this machine 
was that it was possible to roll such articles straight ; that is 
to say, to turn out a finished product which would require no 
further straightening process. The ordinary method of pro- 
ducing such articles is by stamping, and it is by no means an 
unusual thing for a section to require five or six separate 
operations, and consequently handlings, before it is com- 
pleted. Moreover, the manipulations require skilled labour. 
Now, it is evident that, if a machine could be made which 
could combine all these, say six, operations into one operation, 
would turn out the work straight, and would do away with 
the necessity for skilled labour, there would be a considerable 
saving of money. This saving would be all the greater if the 
machine could deal with any length of material. To have a 
stamping machine, for example, which would deal at one 
stamping with lengths of, say, 16ft., would be, if not impos- 
sible, at all events, prohibited by cost, space taken up, and 
other considerations. Mr. Johnson claims for his rolling 
mill that it will deal at one operation with any lengths which 
may be supplied to it—outside considerations alone putting a 
limit in this respect—that it will turn out work much quicker 
and more economically than is the case with stamping 
machinery ; and that the product will leave the machine 
absolutely straight, while the machine itself can be managed 
by boy labour. 

The particular machine which we have recently had an 
opportunity of seeing at work had been arranged for rolling 
fencing ‘‘ droppers’’ and ‘standarde.’’ The actual section 
for which the rolls of this machine 
were designed had the form shown in 
the accompanying engraving, Fig. 1, 
which is that of fenca ‘‘ droppers.”’ 
The metal being rolled was sheet 
steel, 3in. wide and ,j,in. thick. It 
was passed in at one end of the ma- 
chine in strip cold, and came out 
at the other end of the machine 
moulded to the form shown, and quite 
straight. There were no evidences that there had been any 
heating ; indeed, the droppers were practically just as cool as 
had been the strips before they were put intothe machine. This 
will not be wondered at when it is stated that the material 
passes through a series of ten pairs of rolls, and that the first 
eight of these gradually mould the strip to the desired form. 
The last three rolls are all of the same size, and the last two 
are intended to perform any straightening which may be 
required. As a matter of fact, it has been found that the first 
two rolls are unnecessary, and may be dispensed with, thus 
reducing the number to eight rolls, and shortening the 
machine. The processes are so gradual, and the cross strains 
80 few, that no twisting or buckling takes place. The very 
slight difference from roll to roll is well brought out in Fig. 2, 
which shows both the gradual shaping of a dropper and of a 
standard. The inventor informs us that he can roll galvanised 
strip without in any way interfering with the galvanising. 

The form taken by the mill is shown in the above figure, 
which gives an elevation and sections. Its working will be 
quite clear. The rolls are all geared together, and are driven 
from the pulley at the left hand. In the particular machine 
Which we saw the two fly-wheels in the middle were omitted, 
but they might be required if heavy work were done. The 
design of the machine is such that the changes necessary in 
order to roll-different sections are easily made: The whole 


Fig. f 





Plan 


on Line CH 


Sectional 





—.— 














Cross Section on Line C.D. | 


Swain 


construction is substantial—much more so, indeed, in the | only section which the inventor c:aims to beable to roll wich 


machine which we saw than was needed for the work being | his machine, 


In Fig. 4 will be found a number of other 


Graduation of Rolls for Standard. 
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done; but then, by changing the rolls, it might have been 
made ready for heavier work. oes 

The passage of the strip through the machine is made easy, 
and the work kept in a straight line, by the placing of a series 
of small rollers in sets of four on each side of the strip and 
between each pair of main rollers. These small rollers are 
made in accordance with Fig. 3. The inventor claims that— 
due in part to these rollers—the work of feeding the machine 
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is SO easy that skilled labour may be dispensed with, and | 


boys employed to carry out the necessary operations. We 
were informed that, allowing for a certain amount of loss of 
time in feeding, the machine should mould 10,000 droppers, 
3ft. long each, in a day of ten hours. 

The dropper section—shown in Fig. 1—is by ng means the 
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forms, these, of course, not being drawn to scale. 
noticed that these deal with thicknesses of steel u» to ;;in. 







Ornamental 


“i 


Gutter 


's'thick 
Fencing Standard 
952 thick F 
H2thick 
; Fencing Pale 
Single Double Trough 90d and Wid thick 
Trough 
2thick 


Sections in Mild Steel 


Sections in Zinc 
Fig. 4 


The inventor also claims that his machine wili do excellently 
| for producing zinc and lead mouldings. Some few of the 
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sections which this machine is stated to be capable of rolling 
in zinc are also given in Fig. 4. Of course, any of the sections 
given for steel could also be moulded in zinc. 

As regards cost the inventor states that when producing 
droppers he can carry out the work at one-eleventh the present 
cost of manufacture. With heavier gauges, up to in. thick, 
he hopes for more than this, say, one-thirteenth the present 
cost. With a double machine—that is to say, a machine 
provided with two sets of rolls placed side by side—the work, 
so it is claimed, could be done at one-twentieth of the present 
cost. It is thought, too, that in moulding zinc the saving 
will be even greater than in the case of steel, for the breakages 
which are met with on the drawbench would be avoided, and 
there would be so much less loss of time and damage to 
material. At present, however, we have only seen the 
machine at work on steel droppers. 

The saving in working just mentioned is due to the fact 
that the material has to be handled but once and with a 
small amount of skill, in place of the four or five times 
necessary in the case of curving some patterns in general use 
by stamping. Further, it is claimed that the space occupied 
is small, being some S8ft. long and 2ft. 9in. wide for rolling 
gutters in any length, and that it has the following addi- 


MALLET DUPLEX LOCOMOTIVE FOR 


MOUNTAIN SERVICE, 


Tut: locomotive department of the Baltimore and Ohio Rail- 
road, U.S.A., has issued the illustration which we reproduce 
herewith, representing an immense articulated or duplex loco- 
motive of the Mallet compound system, for use on the 
heavy gradients of the mountain divisions. It will be used 
for hauling the long and heavy coal trains which are now in 
general use. An order for the first engine has already been 
placed with the American Locomotive Company, and this 
engine will be exhibited at the St. Louis Exposition. 

The engine is mounted on two groups of driving wheels, 
with six wheels in each group. The wheels of the rear group 
are carried in the main frames in the usual way, and are 
driven by the high-pressure cylinders, which are mounted 
just ahead of the wheels. These cylinders have piston 
valves. The forward group of wheels is carried in a bogie 
frame, which has a swivel connection at its rear end, with a 
cross piece on the end of the main frame. These wheels are 
driven by the low-pressure cylinders, and the arrangement 
forms a steam bogie, with two sliding supports for the boiler, 
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| to the Sub-committee that the direct-current pressures of 119 
220, 440, and 500 volts would best meet the requirements’ 
because carcases built for these standard pressures could be 
utilised for pressures 10 per cent. above or below the suggested 
standards, without any alteration whatever in the Castings oy 
mechanical components, by merely altering the windings and 
excitation. It is to be hoped that, now these direct-current 
pressures have been fixed as standards by the Committee, they 
will in future be universally adopted by the engineers advising 
Corporations aad others distributing electrical energy. In course 
of time the benefits tothe electrical industry at large, which wil] 
certainly follow the adoption of these standard pressures, must 
become more and more apparent. 

Before coming to their final decision, the Sab-committeg on 
Generators, Motors, and Transformers conferred with the Sub. 
committee on Electrical Tramways, of which Mr. A. P. Trotter js 
chairman, and a joint meeting took place, with the result that the 
pressure of 500 volts, which most concerned the latter Sub. 

| committee, was agreed to, and in addition to the pressures alread 
decided on, 600 volts was decided upon as the standard pressure fop 
electrical railways, 

The question of the adoption of standard frequencies, although 
of equal importance with that of standard pressures, was not 
surrounded with the same difficulties. {[t was, however, decmed 
advisable to tix upon the standard frequencies at the earliest 
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COMPOUND DUPLEX LOCOMOTIVE, BALTIMORE AND OHIO RAILROAD 


tional advantages :—-There is no danger to the operator when 
feeding the mill, as his hands will not come near the 
machine ; there is no waste, as the material is not damaged 
in the rolling presses; the strain put on the material when 
producing a certain shape at one blow is avoided ; and the 
power required is one-tenth that necessary for a drawbench. 








STANDARD LOCOMOTIVES FOR INDIA. 


We have been requested by Mr. Leslie S. Robertson, 
secretary to the Engineering Standards Committee, to 
publish the following copies of correspondence :— 
August 6th, 1903. 
The Secretary of State for India, 
India-office, 
Whitehal!, S.W. 

My Lord,—With reference to a letter from the Government 
Director Indian Railways, dated 24th April, 1902, I have the 
honour to enclose copy of the Report on Standard Locomotives for 
Indian Railways, together with the appendices and drawings 
referred to therein. 

In handing you the report I am desired to point out that, 
although the consulting engineers and manufacturers have placed 
their personal services, as well as those of their draughtsmen, &c., 
at the free disposal of the Committee, the consideration and com- 
pilation of the resolutions arrived at by the Committee, together 
with the necessary calculations and drawings, have involved great 
expense ; this has been partially met by grants from the Board of 
Trade of £3000, and from the institutions supporting the Com- 
mittee. As, therefore, the subject of the present report is 
primarily applicable to India, the Committee trust it may be 
possible for your lordship to assign a grant in aid of the work for 
this year, and beg to suggest £1000. 

I have the honour to be, my Lord, 
Your obedient servant, 
LESLIE 8S. ROBERTSON, 
Secretary. 


India-office, Whitehall, 
London, 8. W. 
10th September, 1903. 

Sir,—I am directed to acknowledge the receipt of your letter of 
the 6th August, 1903, and to express the thanks of the Secretary 
of State for India for the Report on Standard Locomotives for 
Indian Railways which accompanied it. 

With reference to the second paragraph of your letter, Iam to 
inform you that the Secretary of State in Council is pleased to 
sanction the payment of £1000 (one thousand pounds) as a grant 
in aid of the work of the Engineering Standards Committee for 
the present year. 

I am, Sir, 
Your obedient servant, 
Horace WALPOLE. 


We congratulate the Committee on the suczess of 
their application, and we congratulate far more the 
Indian Government on their ability to recognise the 
enormous value of the work being done by the Com- 
mittee. It is in the appreciative recognition of the 
importance of progress, and the absolute need of an 
alteration in the present system, or want of system, that 
the best hope lies for the future of Indian railways. 








RoyaL METEOROLOGICAL SocieTy.—The Council of the Royal 
Meteorological Society have designated Hofrath Dr. Julius Hann, 
of Vienna, as the recipient of the Symons gold medal, in recog- 
nition of the valuable work which he has done in connection with 
meteorological science. This medal, which is awarded biennially, 
was founded in memory of the late Mr. G. J. Symons, F.R.S., the 
distinguished meteorologist and originator of the British Rainfall 
Organisation. The medal will be presented at the annual meeting 
of the Society on January 20th, 1904. 


These cylinders have slide valves. The valve gear for each 
set of cylinders is of the Walschaert type. 

The general dimensions of this great engine are given 
below, together with those of the largest engines now in 
service on the Baltimore and Ohio Railroad. These latter 
are of the consolidation type, with ten wheels, eight- 
coupled :— 


Duplex. Consolidation. 





Number of wheels _ 
of om coupled 
Driving wheels, diameter 
Tires, thickness .. .. .. 
Journals of driving axles.. 
Driving wheel centres 
os axle boxes . > 
Cylinders, high pressure .. 
low pressure .. 


10 


8 
4ft. 8in. 
in. 
< 18in, 


3in. 

9in, x 18in. 
Cast steel. 
Cast steel. 
£0in. x 32in, 
32in. x 382in. 
Walschaert 
Wagon-top 

6ft. 4in. 


9in. 


Valve gear 

Boiler, type .. .. 
» diameter .. 

Working pressure 


Horizontal seams 


Circular seams .. 
Fire-box, length .. 
+» Width 
Tubes, number. .. 

» diameter .. 


Belpaire 
5ft. 9}in, 
b 


205 Ib. 
Double-welt butt 
seam 
Double riveted 
8ft. 9in. 
5ft. 6in. 
369 


235 Ib. 
Sextuple-riveted 
butt seam 
Double riveted 
8ft. 9in. 
6ft. 5in. 

876 
2}in. 2in. 
18ft. 9in 13ft. 9fin. 
4135 square feet 2°63 square feet 

184 square feet 

2847 square feet 

48 square feet 
59.24 


0.00216 


ll 
Heating surface, tubes ‘ 
re-box.. . 190 square feet 


” ” 
*” ” total 
Grate surface oc aati s, & 
Heating surface to grate surface 
2 cylinder 


4325 square feet 
56 square feet 
771 


0-0068 


15-48 
68,300 Ib. 


” ’ 
volume ”.. Se. we ee, 
Heating surface to tractive 
" inig dl Oe ee 
Tractive power .. .. .. . 
» to weight on 


. 13-98 
39,688 Ib. 
4-31 
15ft 
16ft. 64in. 
16ft. 64in. 
24ft. 9in. 
57ft. Thin, 
86 tons 


4-46 

15ft. 

10ft. 
80ft. 6in. 
30ft. 6in. 
61ft. 5in. 
144 tons 


drivers See ae 
Height to top of funne'’ 
Wheel base, rigid .. 

ving .. 
eae ae 
an »» engine and tender 
Weight on driving wheels... 

- of engine (128 Englis 

cal ae! ae ee ne 
Weight of engine and tender .. 
ee 
Wheels, number .. 
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” ” 


96 tons 
162 tons 
Double bogie 
8 


2ft. 9in 
5}in. x 10in, 
20ft. 2in. 
25 tons 
7000 gallons 
13 tons 


144 tons 
207 tons 
Double bogie 
8 


2ft. 9in. 
5hin. x 10in. 
20ft. 2in. 
25 tons 
7000 gallons 
13 tons 


. diameter 
Journals .. “A 
Wheel base 
Weight, empty 
Water capacity 
Coal capacity 


COM- 


THE ENGINEERING STANDARDS 
MITTEE. 


THE Engineering Standards Committee have just issued a 
pamphlet, setting out the conclusions arrived at in connection 
with standard direct-current pressures and standard freq i 
The standardisation of electrical pressures and frequencies was 
the first portion of the work entrusted to the Sub-committee on 
Generators, Motors, and Transformers by the Electrical Plant 
Committee. At an early stage in their deliberations the Sub- 
committee decided that the most advantageous method of 
approaching this problem, beset as it is with so many difficulties, 
would be from the point of view of those most affected, namely, the 
users of lamps and of motors for power purposes. It was therefore 
agreed that the standard pressures to be suggested should be 
measured at the consumers’ terminals, as settled by Act of 1899. 
At the present time there exist many different pressures declared 
by the various lighting and power authorities. In view of the great 
desirability of obviating this unsatisfactory state of affairs, it was 
deemed advisable to suggest the minimum number of standard 
pressures which would best meet present commercial requirements 
and, at the same time, utilise to the fullest extent the consumers, 
existing appliances, After careful consideration it became evident 








possible stage of the work, as no progress could be made in the 
standardisation of prime movers for driving alternate-current 
machinery until such time as the frequencies had been settled 
upon. On this question there appeared to be a great preponder- 
ance in favour of frequencies of 25 and50. The only point upon 
which any serious difference of opinion appeared to exist was the 
advisability of the adoption of a third frequency of 40 or 42, to 
enable rotary converters to be used to the fullest advantage. All 
the arguments in favour of this third frequency were fully dis- 
cussed, but after carefully weighing the pros and cons, the Sub. 
committee decided not to r d the adoption of more than 
two frequencies, namely, 25 and 50. The recommendations of the 
Sub-committee were then submitted to the Electrical Plant Com- ° 
mittee, the Publication Committee, the Main Committee, and the 
Board of Trade for their approval. This having been obtained, it 
was deemed advisable, in the interests of the electrical industry of 
the country, that the findings on the — of direct-current 
pressures and frequencies should be published at an early date, 
without waiting for the completion of the entire report, to be issued 
at a later date. 

The following therefore summarises the resolutions on standard 
direct-current pressures and standard frequencies :—1. That the 
standard direct-current pressures, measured at the consumer's 
terminals, be :—110, 220, 410, 500 volts. 2. That the standard 
direct current pressures, measured at the terminals of the motors, 
be :—For tramways, 500 volts; for railways, 600 volts. 3, That 
25 periods per second be the standard frequency for :—({a) Systems 
involving conversion to direct current by means of rotary con- 
verters. (1) Large power schemes over long distances. (c) Three- 
phase railway work, where motor gearing and the inductive drop 
on the track rail have to be considered. 4. That 50 periods 

r second be the standard frequency for:—(a) Mixed power and 
fighting on town supply mains. (/) Ordinary factory power plant. 
(c) All medium size power plant where rotary converters arc not 
employed. 











ENGINEERING INDUSTRIES EXHIBITIONS IN 
GLASGOW. 


THERE is at present being organised within and around the old 
Reformatory Institution, Duke-street, in the east end of (ilasgow, 
an industrial exhibition similar to two others which have been 
held at different periods during the winter months, in the 
same buildings. e present exhibition will be formally opened 
on the 13th December, and it will embrace an enormous concert 
hall and extensive rooms for a fine art collection, The major 
portion will be devoted to industrial and trade exhibits, and engi- 
neers generally will find much to interest them in this particular 
department. It will include a 200 horse-power high-speed engine 
by the Anderston Foundry Company, one of the firm’s latest pro- 
ductions, which in conjunction with a water-tube boiler by Babcock 
and Wilcox, willdrive a powerful dynamo for generating electricity. 
In addition to supplying steam for power purposes this boiler will 
furnish steam for heating the building throughout. Gasand electric 
generating sets installed by the Stockport Gas Engine Company 
and the Acme Engineering Company, Shettleston, will show the 
latest developments in the working of electric plant by gas engines. 
The switchboard which will control both the gas and steam 
generating plant will be one of most novel features of this depart- 
ment, Exhibits will also be forwarded, among others, b the 
National Gas Engine Company, and Pollock, White, and Waddell, 
Johnstone. A complete model working colliery—the work of Messrs. 
Paul and Hardie, the latter a brother of Mr. Keir Hardie, the well- 
known M,P.—will be shown, the operations being all worked by 
electricity. Arrangements for lighting the buildings and grounds 
by the electricity furnished by above plant are well advanced. About 
1500 16-candle-power incandescent jampe, and from 25 to 50 
2000 candle-power lamps will be utilised, while 20 of the new 
Scott-Snell gas lamps to demonstrate the latest development in gas- 
lighting will be placed in various portions of the Exhibition. 
Soon Loudon Brothers and Co., of Glasgow and Dundee, have 

| the contract for wiring, lamps, &c., and intend having the work 
| completed three weeks before the opening. The denizens of the 
east end of Glasgow are being specially well catered for in the way 
of exhibition this winter. The Museum and Art Galleries Com- 
mittee of the Glasgow Corporation are also at present organising 
an exhibition illustrative of naval architecture and mechanical 
engineering, to be held in the ‘People’s Palace in the Green Park, 
Glasgow, during the coming December, January, and February. 
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RAILWAY MATTERS, 


A suort railway running from Bangkok in a south- 
westerly direction to Tachin, the undertaking of a private 
company, is at present under construction, . 


From 1894 to 1902 the freight traffic of the United 
States—the number of tons carried one mile—increased from 
80,335 millions to 157,289 mil'ions, which is 96 per cent. 


Tye Buenos Ayres and Pacific Railway Company 
contemplates making a terminus of its own in Buenos Ayres. It 
is estimated to cost altogether about £1,000,000, and will effect a 
great annual saving-in éxpense to the company. 


ENCOURAGED presumably by the success of their earlier 
experiment in this direction, the direstors of the Great Western 
ltailway Company are about to start another motor ‘bus service 
between Penzance, St. Just, and Newlyn. A succes:ful trial trip 
took place this week. 


Tue extension of the Siamese State Railway vid 
Lopburi northwards continues to make good progress. In the 
neighbourhood of Paknampo earthworks are in an advanced con- 
dition, and section engineers are now commencing operations at 
no great distance below Pichit. 


A NoTICE was posted in the locomotive department of 
the Midland Railway Company, at Derby, on Tuesday, that the 
works would be pe until further notice from half-past five on 
Thursday afternoon until nine o’clock on Monday morning. The 
order affects nearly 6000 men. It is eight years since there has 
been short time at these works. 


In his report to the Board of Trade on the Ramsgate 
tramway car collision on August 12th, in which about thirty 
passengers received injuries, Lieut.-Col. von Donop attributes the 
accident partly to the unskilful handling of his brakes by the 
driver Collins, while descending a steep gradient, and partly to 
the absence of the slipper brake from the car, 


Tur works of the Great Northern and City Railway 
between Finsbury Park and Moorgate-street are now nearly com- 
pleted, whilst an extension at the City end to a station at the Bank, 
to ba called ‘‘ Lothbury,” is als> in hand. At this station, which 
will be the terminus of the Jine, it is proposed to introduce a novelty 
in the shape of a moving staircase to convey passengers to and from 
the surface. 


A TELEGRAM from Sydney states that the railway 
revenue of New South Wales for the September quarter amounted 
to £757,832, as compared with £788,971 in the corresponding 
quarter last year, and the expenditure to £548,027, as compared 
with £561,595. The tramway revenue amounted to £185,840, as 
against £166.900, and the expenditure to £159,239, as compared 
with £143,528. 

Tae American Bureau of Inspection and Tests has 
been established at Chicago for the purpose of conducting a 
bureau of inspection and tests of everything entering into the con- 
struction of a railroad, including rails and angle bars, cars and 
locomotives, bridge material, plates, and cast iron pipes. The 
bureau will furnish reports of all its work, giving chemical analysis 
and physical tests when desired. 


At Salisbury Station, the London and South-Western 
Railway Company. has installed an electric conveyor for 
dealing with parcels and passengers’ luggage. This improve- 
ment, which consists of an endless cable electrically operated, was 
suggested by the general manager of the company, Sir Charles 
Owens, and has been installed under the direction of the chief 
cngineer, Mr. J, W. Jacomb Hood, 


A man driving a nervous horse along a railroad in 
Austria called to an engineman to cease whistling and stop his 
train, which the engineman neglected to do. The man, having 
received injuries by the action of his frightened horse, sued the 
State Railroad for damages, and recovered in the first instance 
and also on appeal ; but the Supreme Court reversed this decision, 
and found that a train is not bound to stop whenever a horse in 
sight pricks up its ears, 

A MEETING of the guarantors of the Bristol, London, 
and Southern Counties Railway, which failed to obtain parlia- 
mentary sanction last session, was held in Bristol, on Monday, to 
consider on alternative scheme, the chief features of which were 
the provision of electric traction for passengers between Bristol 
and Trowbridge, and the erection of a separate station at Basing- 
stoke. It was decided that, although the promoters could see 
their way to considerable support, it would be impossible to 
complete the work of survey and reference in time to deposit a 
Bill next session. 


An important line of railway from Serajevo to the 
frontier of the Sandjak of Novi-Bazar at Uvac, with a branch line 
to Visegrad and the Servian frontier at Vardiste in the Rzava 
valley, having a total length of 108 miles, has been commenced. 
A loan of £3,125,000 was raised last year for the construction of 
this line, and the works were begun in autumn and carried on as 
far as was possible throughout the winter. The technical diffi- 
culties of this line are very great, and the cost of construction 
proportionately high. As a commercial enterprise it must be some 
years before it can be remunerative, but for Austria-Hungary it 
is a strategical line of the highest importance. 


THE gross receipts of the Buenos Ayres and Pacific 
Railway in the year ended June 30th amounted to £718,001, and 
expenses to £347,406, leaving £370,594 as profit, compared with 
£279,800 a year ago. Passenger traffic shows an increase of 125,537 
in the number carried, and the receipts increased by £12,994. 
The total goods traffic carried amounts to 814,439 tons, as against 
654,565 last year, and the total weight hauled by goods trains, in- 
cluding animals, compares thus :—1,018,922 tons, against 818,594 
tons, or an increase of 244 percent. The goods freight received 
was £552,090, as against £437,211, and the average receipts per ton 
were 10s. 10d., as compared with 10s. 8}d. 


At the Glasgow High Court of Justiciary on Monday, 
Henry Northcott, the engine driver of the train which ran into the 
terminus buffers at St. Enoch Station in July last, by which six- 
teen persons were killed and twenty-three injured, was brought up 
for trial on a charge of culpable homicide. For the defence Mr. 
Clement Stretton stated that owing to the curve by which the 
platform was entered a driver would have a very poor view of the 

uffer stops until he was within 100 yards of them. The jury 
unanimously found the accused ‘‘ Not guilty.” They added a 
recommendation that railway companies might adopt some 
method whereby drivers at the home signals might be informed as 
to the length of the platform into which they were going. 


Durine the month of August, says the Jailroad 
Gazette, experimental trains were run on the Philadelphia and 
Reading to determine :—First, the relative efficiency of two 
engines ; and secondly, the maximum tonnage for usual trains. 
The first experimental train was run with 3640 tons, and was 
hauled by engine 953, and the trials were continued, the tonnage 
being increased until, on August 23rd, a train of 5372 tons was 
hauled by engine 1095. The last-mentioned train was hauled from 
teading to West Manayunk, 51-1 miles, over a river grade, with 
no adverse grade worth mentioning. Engine 953 is a wide fire-box 
consolidation, with cylinders 22in. by 28in., heating surface 1817 
square feet, and 76 square feet of grate area to burn steam-size 
anthracite coal. - Engine 1095 is also a consolidation, but burns 
bituminous coal ona grate of 474 square feet. It has cylinders 
22in. by 28in., and 2126 square feet heating surface, 





NOTES AND MEMORANDA, 


THERE are 1378 rock drills in use in the mines of the 
Rand. Of these 1129 are used in breaking ore, and 249 in non- 
productive ground. 


Morg than 50 million pounds of india-rubber, valued at 
more than seven and a-half million pounds sterling, were iraported 
into the United States last year. fr 1890 the quantity was only 
33 million pounds ; in 1880, 16 millions ; in 1870, 9 millions. 


A MEASURED mile, for the speed trials of vessels of the 
Royal Navy, is being surveyed by Admiralty surveyors between 
Dover and St. Margaret's Bay. It is stated that this is to super- 
etch pa course off the Maplin Sands, which is becoming badly 
silted up. 


Ir is reported in Nature that a monument to the 
electrician, Zénobe Gramme, is shortly to be raised in Brussels, 
Owing to the efforts of M. Léon Janssen, the general manager 
of the tramways of Brussels, a committee has been appointed to 
accomplish this purpose, 

Ir is estimated that the bee-hive coke ovens between 
Altoona and Pittsburg probebly make 20,000 tons of coke per day, 
from which about 100,000,000 cubic feet of gas discharge into the 
air. This gas, if converted into power through gas engines, would 
represent 5,000,000 horse-power hours, or the effort of about 104 
gas engines of 2000 horse-power each. 


Our contemporary, the Electrical World of New York, 
announces that a company is being organised to extract radium 
ore from a mine in Routt County, Colorado. Specimens of the 
ore bave been reported upon, it is said, by Prof. and Mme, Curie 
and Prof. Becquerel. It is said that the ore was found to be free 
from gold, and to be carnotite in combination with uranium, 
vanadium, copper, barium, and polonium. 


THE approximate yearly output of the large gun shop 
at Watervliet Arsenal, New York, per year is ten 5in., thirteen 6in., 
sixteen 10in., sixteen ]2in. guns, and twenty 12in. mortargunsortheir 
equivalent ; and the capacity of the small shop about 175 field guns, 
ten 5in. siege guns, eleven 7in mortars, and ten 7in. howitzers, 
thus aggregating a total of 281 | pee per year. The above figures 
are based on working one shift of eight hours per day. 


AccorDING to a report issued by the Miners’ Phthisis 
Commission of the Witwatersrand, the composition of compressor 
air, as shown by analyses, has revealed the very great danger that 
attends the use of inferior oils, of low flash point, for lubricating 
the air cylinders of the compressor engine. The analyses of com- 
pressor air show that in some of the samples carbonic oxide gas 
— pone in sufficient quantity to be extremely dangerous to 

ealth, 


THE metal employed in gun construction in the U.S. 
Army Gun Factory at Watervliet Arsenal, New York, is low carbon 
steel, melted by the open-hearth process, and cast into suitable 
ingots at the works of the manufacturers. The forgings, as received 
at the army gun factory, are tempered, annealed, and rough- 
machined all over. Approximately 5 to 25 per cent. of metal is 
removed by the various tools and appliances at the gun shop for 
producing the finished guns. 


A NEw soft coal basin in the province of Luxemburg, 
north of the City of Litge was discovered some time ago, and 
extensive soundings have been made. The deposit underlies many 
square miles of the northern part of Belgium and the southern part 
of Holland. One of the veins, at a depth of from 1000ft. to 1500ft. 
below the surface, is from 15ft. to 17ft. thick, and of a very fine 
quality of coal. It is estimated that this new field contains more 
than 500,000,000 tons of a good description of coal. 


Tue hardness of nickel steel below about 15 per cent. 
nickel depends upon the proportions of nickel and carbon jointly. 
Thus, while a steel with 2 per cent. nickel and 0-90 per cent. 
carbon cannot be machined, a stee] with 3 per cent. nickel and 0-60 
percent. carbon canbe machined. Rifle barrels made of low carbon 
steel containing 4-50 per cent. nickeland 0-30 per cent. carbon can, 
according to an American writer, be cut with a penknife. Yet 
this steel had an elastic limit of 35 tons, and a tensile strength of 
over 40 tons per square inch. 


We learn that Professor H. S. Hele-Shaw has been 
appointed, through the Uolonial-office, to organise technical 
education in the Transvaal and the Orange River Colony. The 
appointment is not a permanent one, and Professor Hele-Shaw has 
been granted leave of absence by the University Council until next 
September. In his mission he will take into view, not only the 
immediate organisation of technical education, but the future 
University scheme of the Colonies named. It is not stated what 
p ovision has been made for the education of Professor Hele-Shaw’s 
pupils during his absence. 


THREE atoms of carbon reacting with one molecule of 
silica produce one molecule of carborundum and two molecules of 
carbon monoxide. Inthe manufacture of carborundum the silica 
is supplied by means of a very pure glass sand, made from crushed 
quartz, and containing about 99-5 per cent. silica. The carbon is 
supplied by coke, which is as pure as can be obtained. For every 
101b. of carborundum produced 141b. of carbon monoxide gas 
are set free, so that the mixture of sand and coke must be very 
porous in order to permit the ready escape of the gas. This 
— is obtained by putting sawdust in the mixture of sand 
and coke. 


We learn from an American exchange that wireless 
telegraphy experiments are now being made in the neighbourhood 
of Boston. The object of these experiments is to learn the value 
of an apparatus devised to determine the direction from which 
the message comes. This apparatus, which consists of copper half 
cylinders 4ft. long by 2ft., wired and connected with batteries like 
the usual Marconigrapb, are not placed on top of a mast, but 
designed to rest on the shore level or the ship’s deck. The experi- 
ments are being conducted by the Government with a view to 
placing the invention, if the test proves its value, on the men-of- 
war now ¢quipped with the Marconi instruments. 


Tue use of electricity has developed rapidly in St. 
Petersburg during recent years. The first central station was 
installed in 1881, and the power of that station was about 250 kilo- 
watts, Until 1885 there were only a few stations opened, and the 
power increased very slowly, After that year the power of the 
stations and their number grew rapidly, and in 1898 there were 
169 stations, having altogether 29,000 kilowatts of power. In 1898 
and 1899 three additional central stations were constructed in St. 
Petersburg, and at the present time, the power of a'l the central 
stations taken together—exclusive of the private stations—reaches 
15,000 kilowatts, and work near completion will raise the power at 
these stations to 30,000 kilowatts, 


A purRELY chemical system of sewage treatment, 
invented by Mr. Bayer, has been adopted by the City of Briinn 
—Moravia. The system is based upon the employment of a reagent 
composed of organic carbon, lime and powdered zinc. These three 
substances are mixed in the proportion of one kilogramme of carbon, 
20 to 30 grammes of lime, and 10 of zine dust per cubic metre of 
sewage. The purifying carbun is obtained by dry distillation in 
gas retorts of offal from abattoirs, . After being well mixed with 
the reagent, the sewage flows into a settling basi The mud 
deposited is pumped into press filters, which compress it into cakes, 
which are distilled dry, so that part of the reagent can be re- 
cuperated. After leaving the settling basin, the water, yet turbid, 
runs to a filter composed of superposed layers of bricks, coke, and 
earbon, The filter effluent is conveyed to the river, 





MISCELLANEA. 


Tue Paddington Borough Council have declined Mr, 
Carnegie’s offer of £15,000 for a free library. 


Tue battleship Prince George, which was recently in 
collision with the battleship Hannibal, arrived safely at Portsmouth 
on Monday. 


Ir is stated that the boiler trials by the cruisers Medea 
and Medusa will take place this week, the vessels racing to 
Gibraltar and back. 


Arrer a long fight with the National Telephone Com- 
pany, the Hull Corporation has obtained permission to start its 
= selon telephone, and a loan of £43,000 has been 
sanctioned. 


ARRANGEMENTS are now being completed for a trial, 
which will probably take place in a week or two between Holy- 
head and Dublin, under the auspices of the Post-office, of the 
De Forest system of wireless telegraphy. 


Ir was stated in Liverpool on Monday that the Allan 
Line have contracted with Messrs. Workman, Clark and Co., of 
Belfast, for a second Transatlantic turbine steamer of 12,000 tons 
and 30,000 horse-power to be delivered twelve months hence. 


Tue Mayfair Exchange of the London Post-olfice 
telephone service has been opened with 500 subscribers. The 
Exe’ e will serve an area bounded by Regent’s Park on the 
north, Knightsbridge and Pall Mall on the south, Regent-street 
on the east, and Bayswater on the west, and will include Oxford- 
street, Regent-street, Piccadilly, and Mayfair. 


Tue length and breadth of the huge steamer to be 
built at Belfast for the Holland-America Line will be 600ft. and 
684ft., and her capacity will be 17,000 tons. She will have quad- 
ruple-expansion engines of 10,000 horse-power, and her speed is to 
be about 16 knots. Accommodation will be provided for 400 first- 
class and 210 second-class passengers, and a larger number of 
third-class passengers than in any of the boats now running. 


Tue Admiralty have decided that in future no 
mechanics are to be entered at the Royal Dockyards unless they 
— indentures or a trade certificate to the effect that they 

ave served for not less than six years at the trade in which they 
seek to be entered. The Admiralty cannot agree to the petition 
that all hired workmen who have fifteen years’ continuous service 
may be granted a pension of 4-60ths of a day’s pay on compulsory 
retirement. 


Arter negotiations extending over twelve months, the 
South Wales Anthracite Amalgamation Syndicate have arrived at 
what is practically an arrangement of terms with 90 per cent. of 
the South Wales anthracite mineowners. The negotiations were 
prolonged owing to many owners holding out for fancy prices, 
which the syndicate declined to give. The aggregate amount of 
coal proved in the mines acquired is over 90,000,000 tons, and the 
output capacity is approximately 1,000,000 tons per annum. 


Waar is considered to be the largest plate mill in the 
United States has just been completed in Philadelphia. The 
longest rolls are 152in. A list of the maximum sizes of plates the 
mill is capable of turning out shows thicknesses up to 2in. and 
widths up to 140in. for the 2in. gauge, and up to 144in. for the gin. 
gauge and under. The lengths vary from 140in. for the 2in., 
140in. wide plate, to 600in. for the #in. by 30in. plates. The 
capacity of the plant is from 4500 to 5000 tons of plates a week. 


THE accounts of the Paris Exhibition of 1900 will be 
finally wound up at the end of the year, and M. Picard, the 
Commissioner General, certifies that the balance in favour of the 
State will be 7,092,000f.° The Exhibition, prem, be M. Picard, 
was the cause of an enormous amount of money ing a in 
Paris. The railway companies, for instance, took 80,000,000F. 
more than in the previous year, and the Commissioner General 
estimates that 3,000,000 visitors spent an average of 500f. each, or 
a total of a milliard and a-half of francs. 


As an example of the unintelligent tyranny which is 
sometimes associated with trade unionism, the experience of an 
American firm of boilermakers in Jersey City recently stands 
almost unrivalled. This firm employed several men at the rate of 
3-75 dols. Bar day, while the union rate was only 3dolz. The 
union decided upona strike unless the uniform lower rate were 
adopted. The firm refused, and a strike followed. Even the men 
who got the higher wages went out on strike. Since then only non- 
union labour has been employed in that particular factory. 


An American contemporary states that while . the 
failure of Professor Langley’s airship in the practical tests to which 
it was subjected on October 7th is disappointing, it would be folly 
to assume that the results demonstrate the impracticability of 
atrial navigation. Dr. Langley has already solved two of the great 
problems which he and his asscciates of the Smithsonian Institu- 
tion encountered at the outset. First, he proved that the air would 
support an inclined moving plane, and then he designed an engine 
so light that its weight could be a by the plane which it 
drove. The third problem was so to nce the plane that it could 
be driven through the air, and this was the problem involved in the 
recent trial, 


THE pending litigation by which the traders of War- 
rington seek to compel the Manchester Ship Canal Company to 
keep the river Mersey dredged to a stipulated depth has taken 
an unexpected turn. The company, recognising the difficulties in 
the way of efficient dredging, suggests an alternative scheme. It 
suggests that it should be permitted to dam the Mersey and con- 
struct a diversion. In the diversion it is proposed to construct 
a lock that would prevent the flow of silt from the sea and raise 
the level of the water up stream. The company proposes to apply 
for powers in its next Bill, but it asks Warrington to advance 
£80,000 or £100,000, the estimated cost of carrying out the scheme, 
on the security of the revenue of the Ship Canal Company. 


To teach the art of sailing the United States navy is 
building two training ships. One of these, known as the Boxer, 
is now being built. The training ships will be 126ft. over all, 
108ft. keel, 30ft. beam, and 10ft. deep. Their displacement will 
be about 350 tons. They will be equipped with everything that 
will be needed to teach the art of sailing to the youngsters. The 
vessels will be constructed of yellow pine and white oak, coppered 
below the water line. They will have a poop and forecastle deck 
and bulkhead amidships. _ Accommodation will be provided for 
the commanding officer and two other officers in the deckhouse 
built on the poop deck, this house being provided with three 
state rooms with the usual fittings. The crew will have quarters 
below the main deck, 


Toys for children exhibited in the windows of con- 
tinental shops, and especially in Germany, make a very good imita- 
tion of modern constructive —— Automobiles, steam and 


electric, are common, as are hot air and gas a and steam 
locomotives of the smallest sizes are now made wholesale, with a 
very fair approximation to the proportions and appearance of heavy 
modern locomotives. The latest toys imitate very large double- 
bogie electric street cars, another is an excellent imitation of an 
electric goods locomotive of Italian type, while among the dolls of 
some shop windows are to be seen very elaborate suspension car 
railways, with working electro-motor cars, as at Elberfeld. With 
this up-to-date trend in toy manufacture, it may be expected that 
before long there will be imitations of the 12-wheeled double-bogie 
electric locomotives now constructing for various continental 


railways. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


ausTRiA.—F. A. Brooxuavs, 7, Kumpfgasse, Vienna L 
QHINA.—KsuLy AND Waxse, Luwrrap, Shanghai and Hong Kong. 
FRANCE.—Bovvaav ayp CusvitieT, Rue de la Banque, Paris 
QBBMANY. —Asugr anp Co., 13, Unter den Linden, Berlin. 
F, A. Brocxuaus, Leipzic; A, Twurrunyar, Leipsie. 
—A. J. Comsnipen aNnp Co,, Railway Bookstalls, Bombay. 
{TALY.—LogscHss AND ©o., 807, Corso, Rome ; Bocca Fuunus, Purin. 


JAPAN. 
Zz 


1A.—C. 
RTRICA.—-Wa. Dawson & Sons, Limitep, 7 Sea-st. (Box 489), Capetown. 


Gorpow AND Gorton, Long-street, Capetown, 

R. A. Taompson anv Co., 83, Loop-street, Capetown. 

J. ©. Juta aND Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 

Hawnpet Hovss, Limirep, Kimberley. 

Apams AND Co., Durban and Maritsburg. 

AUSTRALIA.—GoRDow anp Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Tompson anv Co., 180, Pitt-street, Sydney; Melbourne 

Adelaide, and Brisbane. 
TurRNER AND Henpurson, Hunt-street, Sydney. 

NEW ZEALAND.—Urrow anv Co., Auckland ; Cras, J. W., Napier. 

QANADA.—MonTREAL News Co., 386 and 888, 8t. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRwaTionaL News Oo., 88 and 85, 
Duane-street, New York ; Susscniption News Oo., Chicago. 
SETTLEMENTS.—Kag.iy anp Watsu, Limirup, Singapore. 

CEYLON.—W1iJAYARTNA AND Co,, Colombo. 
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SUBSCRIPTIONS. 


Tas Exorvagr can be had, by order, from any poate in town 


or 
country, at the various railway stations; or it can, preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 lés, 6d. 
Yearly (including two double numbers).. £1 9, Od. 


Quors Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fore ju ibers paying in advance at these rates 
will receive Tas Encinggr weekly and post froe, Subscriptions sent 
by Post-office Order must be le pyee to Taz Enonvasr, and 
accompanied by letter of advice to the Publisher. 

Tuck Paper Corims, 

£1 0s, 8d. 

oo eo £23 On. 6d. 

to cover extra postage.) 


Corrs. 
£0 18s, ep ee 
£1 16s. 


Od. | Half-yearly 
Od. ' Yearly .. 
(The difference 


ADVERTISEMENTS. 
ow The charge for advertisements of four lines and under is three 
shillings, for every two lines one shilling and sixponce ; odd 
lines are charged one . The line averages seven words. When 
an advertisement enn oy an inch or more, the 


Order in payment. Alternate adv: 
th all , but 
practical ragularity — 


in any such case. 
subject to this condition, 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, im consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock om Tuesday morning in 
each week. 

i Adi and the the 

Mn a Adna tePeuer ae yay Wi aoe 
letters to be addressed to the Bditor of Tum Encrvaze. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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TO CORRESPONDENTS. 

47 In order to avoid trouble and confusion we it necessary to inform 
= ne: are of inquiry adda tothe public, and intended 

ineertion in umn, must in eases be accompanied by a large 
envelope legibly directed by the writer to himself, wag emeed te OrneP 
that answers received by us may be forwarded to their destination. No 
notice cam be taken of communications which do not’ comply with these 
instructions, 

4 ‘All letters intended for insertion in Taz Encuvame, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

ee We cannot undertake to return or manuscripts ; we must, 
edibes apead emeebecdias op tw cain 


A.M I C.B.—You will find a full account of a line of electric omvibuses, 
giving costs, in cur i-tue of March 14th, 1902. 

Paper Starsixe (Durban’.— You might try either Mather and Platt, of 
Manchester, or J. und R. Shorreck, of Darwen. 

Cowrscizwce.—Try Barker's ‘*Mansgerrent of Sma’'l Engineering Work- 
shops,” published by the Technical Publithing CUcmpany, Mauchester ; 
the price is 7s, 6d. 

E. E. M.—You will find the figures quoted each 
cur provincial correspondents, The Chamb 
the big Midland towns could also aesist you. 

RerriczRator (New York) —There is already keen competition for the 
railway refrigerating car traffic in this country and on the Continent. 
We should suggest that you should put yourselves in the hands of an 
engineer who is conversant with this branch of the business. 

R. von G.—You might either try Dobson and Barlow, of Bradford ; 
Hethericgton’s, of Manchester; D. bcross Loom Works, beross ; 
Howard and Bulloch of Accrington ; Fairbairn, Lawson, Combe, and 
Barbour, Limited, Belfast; Mather and Platt, Manchester; or 
Urqukart, Lindsay and Co , Limited, of Blackness Foundry, Dundee. 

J. W. B.—So much depends on the way in which cross-tube versical 
boilers of the normal type are fired that it is not easy to answer your 
questions If hard driven, with flame coming out of the top of the 
chimney, they will make about 4 )b. of steam per pound of coal. When 
given fair play they will evaporate about 6 lb. of water per pound of 
coal, 

E. M. 8.—We are unable to :ay who photographed the Viper on the rocks. 
The picture was publ'shed in two or three of the leading weekly 
illustrated papers, and the photographer's name will probably be 
found under it. Failing that source, we would recommend you to 
advertise in a lccal paper. Kelso ard Co.'s address is 55, Oxford-street, 
Glasgo 7. 

8. B.—The plan is in operation at one or two North-country works— 
Elswick, we believe, amongst them. We cannot recall where parti- 
culars have been published. A suggestion box is hung up in the 
works, into which men may drop notes for the manager or principal. 
The identity of the workman is not made known to his foreman or 
fellows unless the idea is adopted, when he receives a money reward 
of varying value. 

R. G. (Crouch End).—You might try the Brush Company, of Victoria 
Works, Belvedere-road, Lambeth; Ernest Scott and. Mountain, of 
Close Works, Newcastle-on-Tyne ; Crompton and Co. f Chelmsford ; 
Lawrence Scott and Co, of Norwich; Thomas Parker, Limited, of 
Wolverhampton ; or the Electrical Construction Company, of the same 
town. There are a large number of makers who would supply you 
with what you want. 

Z. (Bothwell).—No. In the second case you have stated the pressure 
against the bearing will be just the same as inthe first case That is 
to say, the heavy side of the centrifugal basket will always press 
against the bearing. Suppose that instead of a bearing you provide a 
ring. in which the spindle hangs when at rest. Then if this ring is 
of the right diameter the spindle, when the basket is spinning, will 
touch the inside of the ring all round. 


week in the letters from 
of Commerce of any of 





INQUIRIES. 


. LEAD MOSS PACKING. 
Srr,—Can a ‘y of your readers tell me who are the manufacturers of a 
packing knov lead moss ? 
October 28t: H. 





AUTOMATIC AIR COMPRESSOR. 
Sin —Can any of your readers give me the address of the makers of 








PUBLISHER’S NOTICES. 


** During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


*,* Latest TyPgs OF THE BrITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, maybe had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 








*," Ty any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of t 
Agent through whom the paper is obtained. Such inconvenience, 
: suffered, can be fhe? x 5 t obtaining the paper direct from 
this office. 
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MEETINGS NEXT WEEK. 
Roya Institution or Great Britarn.—Monday, November 2nd, at 
5 p.m. General monthly meeting. 
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8p.m. Paper, ‘‘ Fuel Testing.” Mr. W. McLaren. 
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ARMOUR-PIERCING PROJECTILES AND CRITICAL 
VELOCITIES. 


Ir was noticed as far back as 1893 that there was a 
velocity at or above which an armour-piercing 
projectile produced less effect on a plate than when 
striking at an immediately lower velocity, and that 
this diminution of effect was accompanied by a 
complete smashing up of the projectile. In one of 
the earliest recorded instances, projectiles which 

netrated from 7in. to 8in intact into a 6in. hard- 
aced steel plate with velocities from 1400 to 1600 
foot-seconds broke up completely when the velocity 
was raised above 1600 foot-seconds, only inflicting 
superficial injury on the plate. The late Captain 
Orde Browne’s. deduction from this was that a 
certain striking velocity was. necessary for the shot 
points to be broken, and -that, once this was accom- 
plished, the projectiles failed to perforate, and 





plained by the hypothesis that a certain striking 
energy is necessary for perforation proper (boring). 
When the shot point is broken boring cannot take 
place, and the action is a punching action. 
Obviously more energy is required to punch outa 
disc than to bore # hole, and until the striking 
energy is sufficient to produce the latter action— 
boring being impossible, owing to the broken point 
—it will do work in breaking up the projectile 
rather than the plate. 

More recently, however, there have been instances 
where a similar failure at higher velocities has been 
observed, but which the foregoing explanation does 
not cover. In these cases. the action has been a 
punching action at both velocities; and yet whereas 
the projectile has got through broken at the lower 
velocity, it has altogether failed at the higher. The 
striking energy was sufficient to produce punching, 
and also to smash up the projectile im doing so at 
the lower velocity ; but when the striking energy 
was increased, instead of the fragments of shot 
getting through with increased remaining energy, 
they did not get through atall. It seems evident 
that the break-up of the shot at the higher velocity 
took place very much quicker than at the lower, so 
much so that the plate had not time to give way. 

In order to explain this curious behaviour a theory 
has been advanced—we believe it was originated by 
Captain Tresidder—that for every projectile there is 
a critical velocity—or, rather, a series of velocities 
depending on the plate attacked—at which it will 
inevitably break up on impact, and will in 
doing so, inflict less injury on the plate than at 
the velocity immediately below. In other words, 
for every projectile there is a velocity at which it 
reaches its maximum efficiency, relatively if not 
absolutely. If this be so—and there seems small 
reason for doubting it—we have yet to account for 
such a seeming paradox. The phenomena in ques- 
tion cannot be explained as simply the effect of 
compressional, torsional, or other stresses on the 
projectile, though these are likely enough factors in 
the case. The most reasonable explanation seems 
to be that the main factor in the case is the condi- 
tion of molecular vibration in which the projectile 
is immediately after impact. This vibration may be 
altogether, and to some extent must be, in the form 
of heat. Metals heated to a certain point crumble 
readily when struck, the temperature at which this 
occurs varying with the nature of the metal and of 
the blow. A similar effect may be produced by 
vibrations other than heat, as when a glass rod is 
shivered when rubbed in a suitable manner; or 
when a glass vessel is shivered through the vibra- 
tions set up in it when a certain note is struck. 
Again, a Rupert’s drop, which, when intact, 
resists a very considerable pressure, flies to pieces 
when its point is broken or scratched with a file. 
Here the glass of which the drop is composed is in 
a state of internal stress—.c., ready to assume a 
condition of abnormal molecular vibration, and the 
slight jar caused by breaking the points is sufficient 
to effect its complete disintegration. 

Now assuming, what is, however, doubtful, that all 
armour-piercing projectiles are ina state of non-mole- 
cular stress when at rest, they are certainly not 
so immediately after impact, and the vibration 
set up then will depend on the striking velocity. 
In these circumstances it would seem extremely 
probable that for a given plate and projectile there 
is a striking velocity at which the molecular vibra- 
tion set up in the latter will be at a maximum 
consistent with its holding together. At this velo- 
city it will produce a maximum effect on the plate. 
Immediately this velocity is passed the projectile 
will break up, and little or no work will be done on 
the plate. There will obviously be a series of such 
critical velocities varying with the nature and thick- 
ness of plate attacked; for instance, a projectile 
may have a critical velocity of 1800 foot-seconds 
against a K.N.C. plate, and only 1600 foot-seconds 
against a K.C. plate of the same thickness. 

It is quite in accordance with the hypothesis put 
forward that the cap should confer an advantage 
above a certain velocity. Apart from any cushion- 
ing, which would, of course, lessen the jar on 
impact, and from the mere mechanical support 
afforded to the point, which keeps it intact until 
well into the plate, so enabling the projectile to do 
its work as a boring tool rather than as a punch, 
the cap by preserving the point prevents that 
complete and instantaneous smash up of the pro- 
jectile which would occur, as with the Rupert's 
drop, when the striking velocity was high enough. 
Below this velocity the uncapped projectile may 
have its point broken, and so be handicapped in 
getting through; but its smash up will not be so 
instantaneous, and it will have time to do more 
work on the plate. The cap has never yet conferred 
marked advantage below a certain velocity—some- 
where about 1800 foot-seconds—although it is toler- 





broke up. This break-up could doubtless be ex- 


ably certain that.the mere point-breaking velocity is 
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below this. The cap practically raises the critical 
velocity—though it would be more accurate, per- 
haps, to say that the want of a cap lowered it. In 
the case of the 6in. gun it appears to raise it by 
about 1000 foot-seconds. 

The moral would appear to be this: Cap all 
armour-piercing projectiles that are strongly enough 
designed to benefit by the cap; and in order to 
secure this it would seem desirable to sacrifice 
where necessary a per cent. or two of bursting 
charge capacity. At velocities considerably below 
1800 foot-seconds it is true that an uncapped shot 
may produce more effect than a capped one, but 
against armour of anything approaching the calibre 
of the gun in thickness the effect produced would 
in either case be negligible. 


THE PERFECT LOCOMOTIVE. 


PERFECTION being unattainable, we may enjoy 
the immortal pleasure of striving for better things. 
Concerning ourselves with locomotives, we can see 
that certain conditions are clamorous for satisfac- 
tion; also that these conditions are as diverse in 
some ways, though not in all, as are the purposes 
which any particular type of locomotive is intended 
to serve. Limiting ourselves now, for very obvious 
reasons, to the express passenger engine, we find, 
and that with very little trouble, that in the present 
day it must be able to haul at least 300 tons behind 
the tender at a high speed uphill as well as ona 
level. This is the first condition ofall; the primary 
excellence to be secured at almost any price. In 
the second place, it must do this with a moderate 
consumption of fuel. Afterwards we may say that 
it must not use too much oil, nor cost much for 
repairs. There is nothing antagonistic in these 
conditions. It remains to be seen how they can 
best be satisfied. 

Our readers have been made familiar by Mr. Rous 
Marten with the very fine performance of de Glehn 
locomotives on the Northern Railway of France. 
The consistent excellence manifested year after year 
by these engines has sufficed to induce the Great 
Western Railway Company to purchase a de Glehn 
engine for experimental purposes; and about this 
locomotive we shall have something to say when 
there is something to be said, which is not yet. We 
have ourselves been so impressed by the work done 
by the Chemin de Fer du Nord engines, that we 
asked Mr. de Glehn some time ago to explain the 
reason why his compound engines are performing 
so admirably. He has courteously complied with 
our request, and the article from his pen, which 
will be found on page 415, will beyond question 
be read with very great pleasure by all those 
at home or abroad who are interested in the 
locomotive engine and the work it does. Mr. 
de Glehn has elaborated certain features of 
the compound locomotive, and he sets forth 
very tersely the objects which he has sought 
to attain. His desire has been to make a 
perfect engine, and we think that has gone far to 
get what he sought. Besides the principal attributes 
of perfection which we have mentioned may be 
named others. One of these is the power of starting 
a train with certainty and rapidity. Most of the 
patents which have been taken out for compound 
locomotives are for starting devices. Not a few of 
these are needlessly complex, others are extremely 
simple. Steam has to be got into both the low and 
higii-pressure cylinders at once. We described not 
long since a regulator valve so contrived that when 
it is first opened a small hole in the sliding plate 
coincides with another in the seat, and through this 
steam is admitted direct to the valve chest of the 
low-pressure cylinder. It is also passed into the 
main steam pipe. The engine works non-compound. 
It is only necessary to open the regulator a little 
more, and the supply to the low-pressure cylinder 
is cut off. The results, we are told, are very good. 
Mr. de Glehn uses a special valve for the same 
purpose. It will be seen that an advantage is 
secured by equalising the pull of the engine. 
The advantage is much more considerable than 
apparently it ought to be. The phenomena 
of traction on railways are, however, full of 
inconsistencies, and are not yet thoroughly 
understood. It might be imagined that a very 
heavy mass, such as a locomotive, moving at a high 
velocity, must exert on the whole a steady tractive 
force. We have only to examine a tractometer 
diagram, however, to learn that it does nothing of 
the kind, and so far as experience goes, it seems to 
be beyond all dispute that a locomotive with a 
steady tractive effort will haul heavier and faster 
trains than one whose pull rises and falls in amount. 
It is known, at all events, that, as Mr. de Glehn 
points out, the electric motor is more efficient than 
any other method of propulsion. His four 
cylinders give something in the way of pull not 
dissimilar to what can be had from electricity. 


The remarkable circumstance is that a change 
apparently so small should produce results so 
considerable. ‘It has,” says Mr. de Glehn, 
“ enabled us to do on the Continent work for which 
in America recourse has been had to enormousl 
heavier engines.” It is indisputable that driving 
wheels with variable turning moments are much 
more likely to slip than those whose effort on the 
rails is fairly constant. A wheel begins to slip 
when the effort is at a maximum, which would not 
slip with the average effort. Once slipping begins, 
static friction, whose coefficient is much higher 
than that of dynamic friction, is lost, and the wheel 
once started will go on slipping. Here we have the 
reason why the motor bogie has apparently a 
higher coefficient of adhesion than has the 
steam locomotive. All this has been known; 
but we do not think that the designers of loco- 
motives have hitherto in any general or collec- 
tive way realised how great are the advantages 
possessed by equality of rotative effort when a wheel 
rests on arail. The normal coefficient of adhesion 
in this country is taken at one-sixth of the insistent 
weight on the drivers; we have reason to believe 
that with Mr. de Glehn’s engine it is not less than 
one-fifth, or possibly more. 

A most important advantage secured is the sup- 
pression of all balancing of the reciprocating masses 
in the engine. The advantage gained is very similar 
to that secured by the late John Haswell, of Vienna, 
in the Duplex, a four-cylinder engine which he 
exhibited in 1862. It is worth notice that Mr. de 
Glehn tells us that a locomotive working with only 
157 lb. pressure has been as economical as engines 
working with 228lb. Thereis, however, a point for 
consideration which has nothing at all to do with 
economy of fuel. It is that with high pressures 
rapid starting can be secured ; and the value of high 
pressures in hill-climbing cannot, we think, be over- 
rated. The more carefully we read what Mr. de 
Glebn has written, the more evident becomes his 
grasp of the whole subject. Those of us versed in 
locomotive design, construction, and practice, will 
not be slow to fill in the details of Mr. de Glehn’s 
reasoning. They will understand that the double 
valve gear, for instance, does not represent vain 
complication. They will see that a good reason 
may be given for every abnormal feature in the 
locomotive; and as they proceed it will become more 
and more clear to them that Mr. de Glehn has got 
a design which is not very far removed from the 
perfect locomotive. It may be that, for reasons not 
yet existing, the de Glehn engine will not be as 
successful in this country as it has been in France. 
It is known that in some respects the locomotive is 
the slave of circumstances. But so far we see no 
reason to doubt the. strict mechanical propriety of 
the design, or to imagine that it will not perform as 
well on our Great Western Railway as it has done 
in France. 


HIGH-SPEED STEELS. 


Ir is not too much to say that on no occasion has 
a technical college lent its aid in the performance 
of a more valuable series of experiments than those 
which were the subject of a voluminous report 
presented by Dr. Nicolson on Saturday evening last 
to the Manchester Association of Engineers. The 
suggestion that these tests should be undertaken was 
made by Mr. Charles Day, nearly two years ago, to 
Mr. Constantine, the president of the Association. 
Steps were promptly taken, and a representative 
committee was formed, Dr. Nicolson, as Professor 
of Mechanical Engineering at the Manchester 
School of Technology, where the experiments were 
carried out, being very fitly invited to fill the post of 
reporter to the Committee. On him fell the bulk of 
the work, as he was present at every test made, and 
as he was directly responsible for all the arrange- 
ments. We need only refer our readers to the 
report to show how conscientiously he has filled 
his office. The Committee had a value altogether 
apart from their participation in the actual experi- 
ments. Several of them are directly interested in 
commercial businesses, and, as Dr. Nicolson 
admitted with a candour which might well be 
imitated by others of his calling, these gentlemen 
insisted on the utilitarian side of the experiments 
being kept uppermost, and the purely academic 
interest, which a committee of professors would 
have been only too likely to follow, was kept in 
restraint. As a result we get a monograph that 
will appeal to the people of real importance in this 
connection, the makers and users of high-speed 
steel. 

On another page we have given an abstract of the 
report. In it we have had to leave a good deal to 
the faith and imagination of our readers. It was 
impossible to find space to explain in full the steps 
that were taken to ensure that the results should be 





trustworthy. It must suffice to say that all the pre- 








cautions against error that it was possible to tak 
were taken, As an example of this, attention 
may be directed to the series of ‘tests made to 
discover a formula that would correctly repre 
sent the power lost in the lathe under any load. 
The bar to be machined was mounted in the lathe 
and a Prony brake applied to it. The lathe was 
then run, without any tool in operation, at all the 
speeds in its gamut, and records taken of the power 
indicated by the electrical instruments and absorbed 
by the brake. The difference was the lost power 
the power wasted electrically and mechanical! yin the 
the transmission. Further tests were made by a 
belt dynamometer and a dynamometer on the jgo| 
to find the variation in power used by the tool at 
different speeds. It is not easy to see what more 
could be done, but one source of error still exists, 

Tt will be at once recognised that since the loag 
on the tool point grows as the cut and feed 
increases, the pressure on all the bearings in the 
lathe, of the work on the dead centre and of the 
spindle end against the tail pin also increases, and 
with that augmented load there must be augmented 
friction. Totake one factor only, the side thrust 
of its importance, any one may satisfy himself by 
screwing up the dead centre too hard against the 
work. Of this ioad the Prony brake could take no 
more account than it could of the upward and back. 
ward thrust of the tool against the work. Hence an 
element of uncertainty is left in the figures ang 
curves that represent the work at the too! point, 
But after all the question is more or less academic, 
The point that is really desirable to know is under 
what conditions can the most metal be removed foy 
the least expenditure of horse-power? On this 
question we are left in no doubt. Dr. Nicolson hag 
shown conclusively that the big cut is more econo. 
mical than the little cut. Could anything be more 
satisfactory? Science has confirmed what practice, 
on this side of the Atlantic, has held to be true for 
many years. It has, moreover, given another blow 
to the American theory of light cuts already 
severely punished by Mr. Norris’ results. It can- 
not take many more experiments to settle finally 
a discussion that has raged on and off for as many 
years as machine tools have been made in the 
United States. Towards the solution of another 
problem, Dr. Nicolson admits himself that the 
Committee found it impossible to make any observa- 
tions. It is the question of the cutting angles. On 
this point the Committee left themselves entirely in 
the hands of the firms who submitted tools for test, 
and they have found out nothing conclusively as to 
how far the endurance of and the power absorbed 
by a tool was dependent upon the angles of the 
cutting edges. The matter is one of supreme 
importance, and it is to be hoped that Dr. Nicolson 
will be able to prevail upon the Council of the 
Manchester School of Technology to permit him to 
continue his experiments, so that further light may 
be thrown on it. Probably practice will again be 
confirmed by science. It were odd if it were other- 
wise after all these years, but nevertheless, it is 
desirable that the confirmation should be forth- 
coming. Possibly it might be found that there is a 
cutting angle not only appropriate to every class of 
metal, but also to every speed and feed. 

We may, since the subject cannot be too widely 
discussed, return to Dr. Nicolson’s report again, 
after we have heard what the members of the Asso- 
ciation to whom it was presented have to say about 
it; but we cannot allow the present occasion to 
pass by without expressing a gratification that the 
whole profession must feel with the fearless inde- 
pendence of the tests, and the spirit with which a 
number of steel makers came forward to assist in 
them. That spirit does not always prevail. Some 
years ago we suggested publicly the propriety of 
holding competitive trials of a certain class of 
machine tools, and we invited the opinion of makers 
on the suggestion. They were practically unani- 
mous in opposition to it, each one apparently fearing 
defeat by his neighbours. Had the makers of high- 
speed steels had no more spirit, engineers at large 
would have lacked these valuable experiments, and 
the steel makers would have gone without informa- 
tion which may be of the greatest service to them 
in their business. 


RAILWAY BRAKES, 


Tr will be remembered that a fatal accident 
occurred in St. Enoch Station, Glasgow, on July 27th. 
A special train, leaving Ardrossan with Isle of Man 
excursionists at 6.50 a.m., ran into the buffer stops. 
The train consisted of an engine and tender and 
thirteen coaches. The total weight was 261 tons. 
It was fitted throughout with the automatic vacuum 
brake, in good order. The striking speed appears 
to have been about 12 miles an hour. Not much 
harm would have been done but for the fact that the 
leading coach was jumped off its wheels at the rear 
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end. The headstock caught the leading end of the 
t following coach, and was virtually telescoped 
right through four compartments of it. Thirteen 
assengers were killed on the spot, three others 
died subsequently; seventeen were sent to the 
hospital ; and forty-seven were hurt. We have 
before us the report to the Board of Trade, 
prepared by Colonel Yorke, R.E., who carried out 
the usual inquiry. The facts were exceedingly 
simple. The station has recently been enlarged. 
The new bays are on curves. They are much 
shorter than the old bays. The driver of the 
Ardrossan train knew very little about St. Enoch’s 
Station. He came in too fast. The end stops 
were nearer to him by 100 yards than he expected, 
and his engine came into collision with them. The 
injury inflicted on the engine was very small. Ifthe 
front coach had not lifted, the passengers would 
have had a severe shaking, and that is all. 

The lesson to be deduced appears to us to be 
uite obvious. Engine drivers who are not quite 
familiar with large crowded terminal stations should 
not be permitted to take trains into them. Colonel 
Yorke says: ‘The plain fact is that the driver 
entered the station at too high a speed, so that 
when it was suddenly brought to his mind by his 
fireman that the platform did not extend to the 
western extremity of the station, his engine being 
only 45 yards from the buffer stops, it was impos- 
sible for the brakes, though aided by the reversal of 
the engine, to stop the train, or even reduce its 
speed to any material degree, before the engine 
reached the buffer stops.” If the driver had known 
the station there would not have been an accident. 
It is very easy to argue that the man ought 
to have been extra cautious because he did not 
know it. But engine drivers are, like all human 
beings, ruled by habit. When a man day 
after day enters a station at a certain speed, it is the 
most difficult thing in the world to keep him from 
running at just the same speed into some other 
station. The accident took place because the driver 
was a man, and not a machine, and he made a mis- 
take. We all know now, after the event, that he 
ought not to have been in charge of that particular 
train at all. Most of the calamities and accidents 
and mistakes affecting mankind are the result not 
of want of wisdom or of common-sense, but of 
prescience. If the driver in this case had 
had a suspicion or a doubt that he was 
not doing right, he would have acted on the 
doubt. He, unfortunately, firmly believed that 
he was running into a long bay, and did not know 
it was a short one until it was too late to stop. The 
running shed foreman, who gave him the train at 
Ardrossan, in like manner did not for a moment 
doubt that he was quite competent to take it 
safely into St. Enoch Station. We have here 
one of the very numerous catastrophes which 
occur, and for which, while they can hardly 
be called accidents, it is not easy to find anyone 
responsible. 

We regret to see that Colonel Yorke has made the 
collision a peg on which to hang a little sermon on 
railway brakes. If he had his way, the unfortunate 
railway companies would have to spend at once an 
enormous sum in fitting all their trains with 
“ quick-acting ’’ brakes. He does not go so far as 
to say that this particular accident would not have 
taken place if the train had been fitted with quick- 
acting brakes; for that much we may be thankful. 
The quick-acting brake was brought out in the 
United States for use on tremendously long and 
heavy goods trains, When the normal continuous 
brake was applied from the engine it went on the 
leading vehicles first, and they were violently run 
into by the rear end of thetrain. To avoid this Mr. 
Westinghouse devised means by which all the 
vehicles are braked almost simultaneously. We 
cannot see any reason for the adoption of this 
brake in this country. Curiously enough, it would 
be a comparatively easy matter to deduce from 
Board of Trade reports on railway accidents con- 
vincing proof that the continuous automatic brake has 
caused many more serious accidents than it has 
prevented. In the United States, where the quick- 
action brake has been fitted to various passenger 
trains, the fatalities are, as has already more than 
once been pointed out in our pages, very numerous 
indeed as compared with those in this country. 
There are not many recorded instances where the 
continuous brake, acting in an emergency, has done 
much good. Its main recommendation, indeed, lies 
in the fact that its use greatly aids in the working of 
traffic, particularly on suburban lines, where it is 
simply invaluable. Colonel Yorke and his fellow 
inspectors are never tired of telling the railway 
companies that no reliance is to be placed on the 
continuous brake, which, nevertheless, all passenger 
trains must have. The apparent inconsistency can, 
no death be explained away. None the less, there 

is, 


nex 





SAMSON FOX, 


Mr. Samson Fox, of Leeds, died at his home, Daisy Bank, 
Walsall, on the 24th instant, aged sixty-five. He was a self- 
made man, and is best known to the world as the inventor of 
the corrugated furnace for marine boilers. He devised 
machinery for making these furnaces, a work of very great 
importance. It is a remarkable fact that although the corru- 
gated furnace tube was invented on purpose to facilitate the 
use of high pressures at sea, of late years the plain furnace 
tube has been employed for pressures over 200 lb. Mr. Fox 
developed, if he did not invent, the use of ‘‘ pressed steel ’’ 
for various railway purposes, such as engine wnidbanden frames, 
wagons, and such like. Not content with what he accom- 
plished in this country, he started pressed stee] works in the 
United States. These were purchased by an American Trust 
for a very large sum. Mr. Fox insisted on being paid in gold, 
and stated that he actually had shipped to him from America 
between eight and nine tons of that metal. 

Within his limits he was an exceedingly able man. 
Mr. Fox served his time at Smith, Beacock and Tannett’s 
works in Leeds. When about'thirty years old, he joined a 
brother and another partner in the Silver Cross works, Leeds, 
and in 1874 the Leeds Forge Company was started. Mr. 
Fox was the moving spirit in“that company, and to his 
inventions its success was entirely due. 

Mr. Fox was three times Mayor of Harrogate, and pre- 
sented £47,000 to the King—then Prince of Wales—to found 
the Royal College of Music, Kensington Gore. 

His death will be regretted by a large circle of friends. 








A NEW OIL FUEL BURNER. 





THE accompanying illustration represents a sectional 
elevation of a new form of burner for liquid fuel which has 
been invented by Mr. Arthur E. Johnstone, 103, Kingston- 
road, Ilford, and is the outcome of considerable practical 
experience with this class of apparatus on steamships. The 
chief difference between the burner and others which have 
been extensively adopted is that the oil is vaporised before 
coming in direct contact with the jet of steam which impels 
it into the furnace of the boiler. The construction of the 
appliance will be readily followed from the illustrations, in 
which d is the steam inlet; m the oil inlet; and c the coil 
through which the steam passes on its way to the chamber e, 
and subsequently by the passage R, to the annular space 
between the hollow sleeve g and the spindle . In operation 
the oil drips into the vaporiser and comes in contact with the 
steam coil, where it is gasified. The steam, after traversing 
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JOHNSTONE LIQUID FUEL BURNER 


the coil, passes through to the nozzle, whence it is allowed to 
issue round the flared end of the spindle h, inducing with it 
the oil vapour round the seating of the sleeve g. - In fitting 
the burner to a furnace door a hole is cut in the latter some- 
what larger in diameter than the burner, and in this the 
appliance is placed. Iastarting the burner the oil is admitted 
into the chamber surrounding the coil c, when full steam is 
turned on, the drain cock being kept open to drain the water 
of condensation. When the oil is sufficiently heated the 
drain cock is closed, and the steam is allowed to pass through 
the valve draining with the vapour. 

Some careful tests have been carried out with one of these 
burners at the works of Messrs. Caird and Rayner, Lime- 
house, E., with a Babcock and Wilcox boiler used for 
supplying steam to drive the works. The heating surface of 
the boiler is 1065 square feet ; the grate area, 20 square feet ; 
nominal evaporative capacity of boiler per hour, 3000 1b. ; 
space between top of furnace and bottom tubes, 44-5 cubic 
feet; and boiler pressure, 1501b. The oil used was the 
cheapest procurable, with a specific gravity of -925 at 60 deg. 
Fah. ; flash point, 185 deg. Fah.—Abel’s close test ; ignition 
point, 200 deg. Fah.; and calorific value, 19,500 B.T.U. 
The average actual evaporation of water per pound of oil fuel 
for four hours was 13:31b., and the average evaporation from 
and at 212 deg. Fah. for the same length of time came out at 
the satisfactory figure of 15°08 Ib. per pound of fuel. 





DOCKYARD NOTES. 





THE ramming of the Victory by the Neptune would not 
have been so sensational an affair as it appears but for the 
fact that it was Nelson’s Victory that was concerned. The 
damage, though serious to a wooden ship, is trifling as ram 
effects go. It was caused by the attempt to take the Neptune 
out at flood tide. The wonder is that she did so little 
damage—she might have done a great deal. The ‘‘ narrow 
escape’’ of the submarine may taken as a poetic bit of 
description ; the submarine, so far as we can gather, knew 
nothing of its danger until the daily Press proclaimed it. 





Far more serious is the damage to the Prince George. 
Now that she is in dock at Portsmouth, her side would serve 
excellently to give a casting of the Hannibal’s bow, the 
whole of which can be traced in reverse on the Prince George's 
port quarter. 





ScrENTIFICALLY this ram thrust is of great interest. 
Under water, where the point was in contact, a large hole is 
cut clean in, but penetration has been just as effective where 
no point was concerned. There is no armour at the point of 
impact, but a 4in. teak belt. This has been smashed bodily 
in; but there are signs that the ‘‘give’’ of the wood served 
a useful purpose, and, to some extent, acted as a buffer. The 
thin unarmoured side above is bulged in just as the ordinary 
tin box of commerce hit by a hammer would be. The damage 
here seems to have been chiefly caused by projections on the 
Hannibal’s bow—each of which has left its mark. 


Tue Medea and Medusa, with Yarrow and Diirr boilers, 
are off on a “ Derby’’ to Gibraltar and back. The Medusa 
has already had some troubles, but these have been in the 
engine-room, and not in the boilers. There, is, however, in 
naval circles no opinion but that the Yarrow will beat the 
Diirr. The victor will, it is understood, be tried against the 
Belleville, though, as there is no Belleville ship of the same 
type, the trials, if they take place, will involve a deal of 
calculation as to relative values. 





THE Royal Sovereign has her new casemates aboard, and 
should be ready for sea shortly. 





Tue Russian battleship Osliabia is at Spezzia with a great 
hole ripped in her bottom; so she should be deducted from 
all calculations as to the result of a war in the Fat East. 
The cruiser Aurora is also not yet on that station. The 
Tsarevitch, Bayan, and ten destroyers are on the way out, as 
also is the Almaz of the Novik class. Till all these reinforce- 
ments arrive,Japan has most sea-power; but when Russia 
gets out her laggards, the balance should be slightly in her 
favour. That forces are so evenly matched is, perhaps, the 
best guarantee of peace. 








NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: W. J. 
Black, to the Fire Queen for the St. George ; W. J. Johnson, to 
the Hyacinth, additional for the Torpedo Sub-depét, Bombay ; H. 
Wallis, to the Albemarle ; F. J. Ficod, to the Bedford; E. K. 
Odam, to the Centurion. Engineer lieutenants: W. R. Crawford, 
to the Orion, additional for the Cygnet; A. L. Picton, to the 
Donegal ; P. D. Martell, to the Pembroke for the Galatea ; A. H. 
Moysey, to the Fire Queen for the Melpomene ; F. Guyer, to the 
Albemarle ; V. A. A. Ter Veen and P. Pollard,.to the Bedford ; 
A. R. Grant, to the Tamar, as first assistant to chief engineer, 
Hongkong Yard ; R. H. Ball, to the Fire Queen, as second assis- 
tant to the chief engineer, Portsmouth Yard ; J. Maxwell, to the 
Wildfire, as assistant to the chief engineer in charge of drawing- 
office, Sheerness ; G. R. Martin, to the Fire Queén, as assistant to 
the chief engineer for charge of drawing-office, Portsmouth ; P. C. 
Minhinnick, to the Centurion. Engineer sub-lieutenants: E. A. 
Archard, to. the Fire Queen, additional for the Natal; W. 8S. 
Mann and T. H. Greenwood, to the Bedford; S. M. Russell, to 
the Albemarle ; J. C. Matters, to the Pembroke, fer-the Albe- 
marle; J. S. Madden, to the Sans Pareil; J. W. Steil, to the 
Implacable ; H. W. Heneage, to the Royal Oak ; G, F. H. Parsons, 
to the Centurion. Artificer engineer: W. Cook, to the Excellent 
for the Narcissus. 


INSTITUTION OF MECHANICAL ENGINEERS.—On Monday, 12th 
October, the opening meeting of the graduates was held. The 
chair was taken by Prof. A. B. W. Kennedy, F.RS., Member of 
Council. A paper on ‘‘ The Design of a Town’s Tramway Scheme,” 
was read by Mr. William McDonald, graduate, of Sheffield. The 
author’s paper was most comprehensive, and described in detail the 
construction of an overh electric tramway, such as would be 
suitable for a provincial town. The re commenced with a 
description of the generating station, with its building and equip- 
ment, including boilers, engines, coal-handling apparatus, &c. 
The author gave details of the types of boiler used in fifty generat- 
ing stations in England, pod: 5s with the nature of the load, 
whether traction only or traction and lighting. From these he 
concluded that the Lancashire boiler was the most common type of 
boiler in use. From the description of the station the aathor 
passed to the track and roadway equipment, describing the types 
of rails used, the overhead cables, cables and conduits, and the 
paving of the roadway between the rails. The four common types 
of overhead suspension for the trolley wire were described, and 
also the common types of car, such as the single or double-decked 
car, and the single or bogie truck. An interesting discussion 
followed, in which the chairman and many of the graduates joined. 
A vote of thanks to the chairman terminated the proceedings. 


AUTOMOBILE CaRs FOR RalLways.—A number of automobile cars 
for railways are in course of building at different locomotive works 
in Vienna and Budapest, the system of steam boiler being generally 
that of Dion and Bouton with steam jacketed compound cylinders. 
These carriages appear to be the fashion for the moment. Of the 
practicability of the automotor car, year in and year out, the 
engineers of the Belgian State Railways should be in a _posi- 
tion to give valuable information from their experience with 
this sort of vehicle. During repairs to the engine the carriage has 
also to be laid aside and takes up space in the shops, therefore an 
engine which can be disconnected from the car is an advantage. 
This desideratum was realised in the Rowan automotor ears, the 
boiler, or boilers, and the engines being contained on a bogie 
truck independent of the car, in which they were readily housed and 
partially concealed. When a car went to the shops for repairs 
another steam bogie could have been slipped into the shafts, and 
the laying up of a fifty-passenger car could have been thus avoided. 
To have done this would have necessitated a spare engine, but in 
practice there never was one, and this points to the advantage of 
having the locomotive, however small it may be, independent of 
the car, the simplification of matters being, in the end, advisable for 
railways. On the Saxony State Railways exceedingly small loco- 
motives are close-coupled to one or more cars for extra light services, 
and except for the extra pair of locomotive axles, they work practi- 
cally the same as automotor cars, but with a considerable gain in 
effective simplicity, especially with regard to the boilers usually 
employed in the different systems. 
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1500-K.W. THREE-P 


DICK, KERR AND CO., LIMITED, PRESTON, ENGINEERS 


TWO AND‘THREE-PHASE ALTERNATORS. 


On Fridaygast we were courteously invited by Messrs. Dick, 
Kerr and Co., Limited, to visit their Preston works, with the 
object of inspecting two fine alternating-current machines 
which had just been completed. One of these machines was | 


of 1500 kilowatts and the other of 3750 kilowatts. 
sidering the short time during which this firm has been at 
work building electrical machinery, it must be considered as 
most praiseworthy that it should have constructed, not only 
direct-current, but also alternating-current machines of such 
asize. Nor are these the first of the latter which have left 
the shops, though that of 3750 kilowatts is the largest as 
regards power which has up to now been made at Preston. 
It is more than this. It is, we believe, the highest powered 














Fig. 1i—TOP HALF OF STATOR 


j 
alternator made in this country, if not in Europe. Fora | 
young firm to have done this is a matter of congratulation. 

The makers say themselves, however, that by starting late 
they have been able to begin where others have left off, and 
by using the experience of others, to adapt and adopt designs 
which are best suitable not only for home conditions, but 
also for use under various circumstances abroad. As regards 
the latter point, there is distinct evidence in the fact that 
Messrs. Dick, Kerr and Co. have sent machines to Canada, 
Australia, Japan, South Africa, India, and other places 
abroad. Indeed, the 3750-kilowatt machine is itself destined 
for Canada. Now, in all these countries there is keen com- 
petition with the United States, and perhaps, seeing the 
proximity of Canada to the United States, it is all the more 
noteworthy that the former sees its way to come to Great 
Britain for its electrical machinery. Another point which 
speaks, perhaps, even more directly in favour of the actual 
makers is that the designs of two 1500-kilowatt alternators 


Con- | 


HASE ALTERNATOR 


were accepted by the consulting engineer for the’ London 
tramways before the company had constructed an alternator 
of this size, or anything approaching it. It is hardly to 
be wondered at, therefore, when we find this enterprising firm 
making machines of 3750 kilowatts capacity, which—allowing 
95 per cent. efficiency—require over 5270 horse-power to work 
them at full load. 

Taking the 1500-kilowatt machine first in our description, 
we may say that it is designed for traction work and to 
generate three-phase current at 6600 volts and a periodicity 
of 26, and at a speed of 75 revolutions per minute. In the 
| engraving above it is shown exactly as we saw it in the 
| shops under test. The rotor was fixed on a temporary shaft, 
| considerably smaller than that which will eventually carry it, 
| and it was being driven by a belt from a motor fixed near it. 

It was working up to its full voltage but not its full current. 














Fig. 2—LOW HALF OF STATOR 


The rotor of this machine is built up on a cast iron spider, 
the periphery of which is made of two massive mild stee] 
rings, each made in halves and bolted to the ends of the 
spider arms. To these rings in turn are bolted the cast steel 
poles, into dovetails in which are driven laminated steel pole 
pieces. This construction appears to be exceedingly rigid. 
The field coils are of strip copper wound on edge. The 
insulation between the turns is composed of fibrous materia] 
and mica. Each coil is carried on a thickly insulated thin 
iron sp20l. During manufacture the coils are subjected to 
heavy hydraulic pressure, which, we understand, is of many 
hundred tons, and therefore far in excess of the pressure to 
which they will be subjected by centrifugal force during 
working. 

The stator of this machine is, as already said, three- 
phase, the winding being Y connected. The coils are laid in 
open rectangular slots, of which there are two per pole and 
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stator employed, and the general construction can be well 
gathered from a consideration of these engravings, The 
conductors are formed of well annealed multiple-strang 
cable, pressed into rectangular form and insulated with 
copper braiding. Between the different adjacent turns 
of a coil are introduced partitions of fibrous insula. 
tion of different thicknesses, according to the differ. 
ence in potential between the turns. ‘he coils are 
formed to correct shape on special machines, and 
then are passed through a heavy insulating compound 
which completely fills in the spaces between conductorg 
The coils are then pressed in special hot formers, and the 
final insulation, composed of a fibrous compound in con. 
tinuous layers, is put over them. This process takes a lon 

time to accomplish, as in a machine of this voltage it is, so 
we gather, necessary to pass the coil through the baking 
ovens at least twelve times. Each single coil of this machine 
was tested to 15,000 volts for one hour before being assembled 
in the machine. In sliding the coils into the slots a sheet of 
leatheroid is wrapped round that portion of the coil which jg 
embedded in the iron, This is simply to protect the insula. 
tion from mechanical injury when the coils are put in posi- 
tion. A wooden wedge is driven in as soon as the coil is in 
position so as to hold it firmly in place. These wedges are 
not in one continuous length, but are made up of small 
ieces, which must evidently make it easier for them to be 
riven in. 

In general construction, the3750-kilowatt machine—see page 
433—is similar to that which we have just described. In the 
winding of the stator, however, there is a considerable differ. 
ence. In the first place, it should be stated that whereas the 
1500-kilowatt machine is intended for direct coupling to a 
horizontal steam engine, which will run at 75 revolutions per 
minute, the 3750-kilowatt machine, which is for the power 
station at the Shawinigan Falls, in Canada, is to be con- 
nected to a turbine which will make 180 turns a minute 

Then, too, whereas the former is wound for three-phase 
and 6600 volts, the latter is for two-phase working, and 
will only generate at 2200 volts. The winding of th’s 
armature is symmetrical, the two phases being carried out 
independently. The slots in the laminations of the rotor are 
of the partly-closed type. Each slot accommodates one 
single conductor, composed of a copper bar of rectangular 
shape, with rounded ends. The bars, after being milled and 
tinned at the ends, are heated and dipped in a special insula‘. 




















Fig. 3—-ROTOR 


ing enamel. Over this a fibrous insulation mixed with mica 
is applied, which completely envelopes the bar. Over this 
again, for mechanical protection, are wound two layers of 
thin leatheroid wrapping. The bars are put in position by 
threading in the slot in a direction parallel to the shaft, 
having previously been subjected to an electrical test pressure 
of 10,000 volts. The end connections are insulated in similar 
fashion, and are composed of copper strips, without joints, 
bent to shape from flat straight pieces. They are riveted and 
soldered to the ends of the conductor, where these project 
beyond the stator laminations. The joints are protected and 
insulated with caps held in position with binding. 

The stator frames of both these machines are built in 
halves, the lower halves of each being provided with feet, 
which rest upon the foundation bed-plate. In Figs. 1 and 2 
the shape of the slots is that possessed by the 1500-kilowatt 
machine. Thelower part of the underframe is provided with 
a3 screw for the vertical and horizontal centering of the stator 
relative to the rotor. The frames are made of cast iron, with 
numerous holes for ventilation. Indeed, we may add that 
the provisions for ventilation throughout the machines would 
appear to be ample. 

Taken as a whole, both of these machines may be said to 
be highly creditable to the designer—who, we understand, is 
Mr. A. P. Zani—and to the makers, and it is gratifying to 
think that there is no longer the excuse that alternating- 
currert machines of high power and good design cannot be 
made by British firms. 








Tue destroyer Exe had a four hours’ coal-consumption 
trial at fall speed last Friday. During the first half-hour six runs 
were made on the measured mile, and mean results of 347-4 revo- 
lutions and 25-18 knots were obtained. The contract is that the 
speed for the first hour shall not be less than 25 knots, and for the 
remaining three hours 25} knots. Working from the measured 
mile results, it was found that the revolutions to give the latter 
speed would be 348, so the engines were kept going at that speed 
for the remainder of the trial. On its completion, by weighing 
the coal remaining in the bunkers, it was found that 29 tons had 
been used for the four hours, and by working out the indicator 
diagrams taken off the engines the mean indica horse-power 
worked out at 7228. The coal consumption comes out at 2-251', 





per phase. Figs. 1,2, and 3 show the types of rotor and 
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3750-K.W. TWO-PHASE ALTERNATOR 


DICK, KERR AND CO., LIMITED, PRESTON, ENGINEERS 
(For description see page 432) 














MINING IN WESTERN AUSTRALIA. 


THE Report for the year 1902 of the Department of Mines 
of Western Australia has just reached us. It contains some 
interesting reading. We notice first of all that an increased 
output has been general throughout the gold fields, and that 
of the nineteen gold fields of the State, only five of the less 
important show a decrease. Among the largest increases is 
Kast Coolgardie, with an increase of 127,238 0z. As regards 
other metals, tin remains about stationary in amount ; 
copper ore is less by 7698 tons; the output of iron ore has 
fallen considerably, due, it is said, almost wholly to 
the closing down of the smelting works at Fremantle 
during the year. On the other hand the output of silver 
increased by 22,424 oz., while small quantities of cobalt, 
plumbago, and silver lead ore were obtained during the year. 
The total value at the mines of all minerals obtained during 
1902 was £8,094,617. This shows an increase of £654,148 
over the production of 1901. Of the total figure, the value 
represented by the gold was £7,947,662. The number of 
producing mines was greater by fifty-two than in 1901, which 
year, however, showed a falling off of thirty producing mines 
as compared with 1900. The amount of gold ore raised per 
man employed above and underground was 105°97 tons, and 
the ounces of gold produced per man employed was 117°08 oz. 
These figures show an increase of 12°1 tons and 9-04 oz. 
respectively as compared with 1901. The average value of 
the gold for the year was £3 13s. per ounce, and it therefore 
appears that for every man employed above and belowground 
over £427 worth of gold was produced. The total number of 
men at work in all the mines in this Colony in 1902 was 
18,559, rather more than half of these being employed under 
ground. Gold mining is responsible for 96 per cent. of the 
total workers. During the year 39 were killed and 132 
injured. All these men were at the gold mines, no accidents 
heing reported from other mines. The numberof deaths was 
six less and the number of. injured two more than in 1901. 
In 1900-1901 the death-rate was 2°68 per thousand, while for 
1902 it was only 2-19. 

A State mining engineer was appointed towards the end of 
the year, and it is thought that the fact of there being a 
professional man to direct generally the inspection of the 
mines will tend towards increasing efficiency. State 
batteries are now in the sixth year of their existence in 
Western Australia. In all £117 600 has been expended in 
their erection, equipment, and necessary water supply, this 


expenditure being the largest that has been incurred by this | 


State in direct assistance to prospectors. Since the first 
State battery started crushing, the approximate loss on 
working expenses has been £9800 but during the year 1901 


the loss was trifling, and for the year 1902 a profit of-about | 


£2000 has been made. 
The total amount of stone treated at the various State 


batteries amounted at the end of the year to 108,308 tons, 
yielding 134,788 oz. of gold. During the year 1902, 


39,517 tons of stone were treated, yielding 57,255 oz., showing | increase on the previous year. 


an increase in tonnage and yield over the previous year of 
12,742 tons and 25,124 oz. 
operation during the year, at Mount Ida, Norseman, Mulline, 


and Lennonville, and it is proposed to erect several more | 


during the year 1903. ‘There seems,’’ says the Rerort, 
‘“‘no doubt that State batteries have been the means of 
assisting many prospectors, and have Jed to the.systematic 
opening up of many small mines by owners who have had the 
foresight to devote part of their profits to development work ; 
but there will always be a number of lessees who prefer to 
spend their profits in other ways, and when they find them- 


selves confronted with the necessity of providing pumping or | 


winding machinery for deeper sinking are at a loss for funds, 
and are compelled to abandon their leases. “This may to some 
extent be accounted for by the number of reefs that, with 
comparatively little _latour, will yield a livelihood to 
prospectors when crushing facilities are available; but none 
the less it is a pity to see promising shows abandoned when 
the workings have reached, water level,~ when by the 


expenditure of a little thoney they might become regular | 


producing mines.”’ 


Although as a whole the’ water supply of the goldfields is | 


in a fairly satisfactory state, occasions arise when, from the 
discovery of gold in new localities, and the difficulty of 
obtaining water in centres where mines already exist, action 
by the department is necessary. - During the year a discovery 
of alluvial gold in the East Murchison goldfield, near Black 
Range, on the Magnet-Lawlers road, was made; and, as a 
number of prospectors had to depend on a well some nine 
miles away, a Government well-sinking party was despatched 
at the instance of the Mines Department, and a good~ supply 
of water obtained. Similar action was taken in the case of 
the discovery of a new line of reefing country in thé North 


Coolgardie goldfield, atout six miles west of Edjudina, and 


a supply of fresh water for domestic purposes discovered. 

There are a number of other instances of the Mines 
Department helping.works in various places in connection 
with water supply or with pumping. Thus, it was repre- 
sented to the department during the year by some of the 
claim owners on the North Lead, Kanowna, that the water 
in the lower part of the lead was too heavy for them to cope 
with individually, but that if a pumping plant were erected 
and worked it would be the means of draining a large amount 
of ground. The Department accordingly put down a pump- 
ing plant capable of raising 50,000 gallons a day, and, after 
erection, leased it to a committee of claim holders at a 
normal rent, conditionally on their continuously working 
the plant. 

It is a curious fact, but one of the smallest -goldfields ‘of 
the State, that of East Coolgardie, is responsible for more 


Four cyanide plants were in | 


| than half of the total output of gold. The yield of this dis- 


| tricé amounted to 1,118,616 oz. in 1902, or 12-8 per cent. 


No less than eight mines in 
this area have depths exceeding 1000ft., one of them being 
1630ft. deep.. Electric power is now being supplied to the 

| mines by the newly-completed plant of the Kalgoorlie 

Electiic Power and Lighting Corporation, Limited. The 
Coolgardie water scheme was practically finished at the end of 
1902. An appreciable reduction of costs is anticipated in view 
of the presence of a regular supply of fresh water. 

The chief inspector of boilers reports that the number of 
| boilers at the mines registered under the Steam Boilers Act 
| increased during the ycar to 2608 frem 2421 in 1901. The 
number of inspections made during the year was 2609, and 
the number of certificates issued 2172. No accident traceable 
| to defective boilers happened during the year. Of the total 
number of boilers inspected 5 per cent. were temporarily and 
‘091 per cent. permanently condemned. 

A school of mines was finally started in November last, 
and it is proposed to erect a special building for it at a cost of 
£10,000. 








| THE ECONOMIC DISTILLATION OF WATER. 


In cases where a small supply of comparatively cool 
distilled water, free from air, is required in connection with 
ice-making, or for other purposes, the condensed exhaust 
steam from the engines may be utilised by means of the 
following very simple contrivance. A branch from the air- 
pump discharge from the hot well is taken into the top of 
| an ordinary wood hogshead, or cask, filled partly with sand, 

which is covered with a layer, a few inches deep, of ordinary 
| cotton waste. The condensed steam is discharged on to the 
| top of this cotton waste, and is roughly filtered in passing 
| through the waste and sand. The cask being placed. at the 
necessary elevation, the water then comes down into an open- 
| topped cast iron vessel containing a small steam coil. 

In this vessel the condensed steam is heated and scummed, 
passing then to a second cast iron vessel, also open-topped, 
where it is raised to the boiling point, to get rid of the air. 
The water is next cooled by passing it through a series of 
interchangers, where it is utilised for heatimg-the boiler feed- 
water. After cooling, it is then allowed to pass apie, 
charcoal and sponge filters, when it is stored in a tank ready 
for use. ~The objection to this method is partly due to the 
fact that in course of time the filtering medium will have to 
be renewed or cleaned, and partly because of. the very 
imperfect de-aération of the distilled water. A much more 
perfect and efficient installation is that indicated in the 
annexed diagram. 

The principle on which the working of this latter arrange- 
| ment is based lies in the utilisation of the exhaust steam 
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from the engines as ‘‘ fuel’’ steam, and not the direct con- 
version into pure distilled water other than that produced in 
the ordinary way by condensation. The apparatus serves a 
two-fold purpose: (1) It provides a supply of pure and 
de-aérated water, free from all oil and trace of impurities ; 
(2) the quantity of distilled water thus generated is greatly 
in excess of the quantity which could be recovered even if the 
whole of the condensed exhaust steam were available, viz., in 
the ratio approximately of 17 to 10. 

In the diagram, A represents the main engine, from which 
under normal working conditions the exhaust steam is led 
into a surface condenser B of somewhat special design, 
where it is condensed. This surface condenser B also serves 
as a distiller, inasmuch as the latent heat given up by the 
condensation of the exhaust steam from the engine is utilised 
for generating “‘secondary’’ steam from the circulating 
water. The oily condensed steam from the engine exhaust, 
together with the air contained in the latter, are drawn 
direct into the air pump C on the engine, and may be 
then dealt with in the ordinary way for boiler-feed. The 
‘* secondary’ steam passes into another similar surface 
condenser or distiller D, where it is condensed again under 
vacuum, generating during the process “ tertiary’’ steam 
by means of the latent heat given up and transferred to 
the circulating water. This ‘tertiary ’’ steam is then con- 
densed in a surface condenser E of normal construction. 

The water pump F, takes the pure distilled water formed in 
D from the ‘‘secondary’’ steam in the manner above 
described, and delivers it under constant pressure to the re- 
boiler G. The “tertiary ’’ steam condensed in E to form 
pure distilled water also passes into G by gravity, the position 
of E being such as will give the necessary head. If this 
cannot b2 arranged for, then an additional water pump will 
be required. Similarly, the 
water pump F, may be dis- 


while the valves and cocks should be brass or gun-metal. 
This is not only to avoid the cost of repairs to the system, 
but to avoid discoloration of the distilled water. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
correspondents.) 


THE SCREW PROPELLER. 


Str,—Having seen the correspondence that has taken place in 
og columns recently on the subject of screw propellers, I would 
| like, with your permission, to add a little to the discussion from 

another point of view to that which your correspondents have taken 
up. A point which is just touched upon in your own article, of 
| October 16th, wherein you allude to the sternward currents of water 
| having motion imparted suddenly, or as one may put it, startin 
as by a blow, rather than a push. With this consideration, 
| thoroughly concur, as may be seen from my letter inserted in your 
number for January 30th, 1903. 

This letter describes a theory of the action of a screw propeller, 

made to suit observed facts, and it is quite different from the usual 
| theory, which assumes that water has a sliding action over the 

surface of the blades, while it is being pushed in a wedge-like 
} fashion sternwards, the column being of the same area as that of the 
| screw while it rotates. 

This popular view of matters may be tho reason why s0 little 
can be foretold regarding the performances that may be anticipated 
from any screw, or any relationship between the screw and the 
vessel it has been designed to drive. Nothing in your recent 
correspondence would seem tolead toany better understanding about 
ths screw propeller than what was known about it half a century. 





pensed with should the position 
of D be such as to yield suffi- 
cient hydraulic head to over- 
come the vacuum and deliver 
the condensed steam by gravity 
to the re-boiler G. The re- 
boiler G consists of a closed 











vessel provided with a coil 
through which live steam is 
ssed direct from the boilers. 
n this vessel the distilled 
water is deprived of ail final 
traces of air, the top of the 
re-boiler being connected with 
the air pump K through the 
‘‘ tertiary’’ steam inlet to the 
condenser E. The air pumps 
H and K draw off the air 
liberated in the distiller D 
and the condenser E on the 
condensation of the ‘‘ secon- 
dary ’’ and ‘‘ tertiary ” steams 
respectively. The secondary 
water pump F, takes the water 
from the re-boiler GW— this 
water being at a comparatively high temperature—and passes 
it through an interchanger L, where it is utilised for raising 
the initial temperature of the circulating water previous to 
its delivery to the condensers or distillers B and D. It is 
thus deprived of a considerable amount of its sensible heat, 
and is collected in a suitable tank in a cooled condition for 
application as required. 

Theoretically, 100 lb. of exhaust or ‘‘ fuel’’ steam from the 
engine should produce 100 lb. of ‘‘secondary ’’ steam in con- 
densing ; and in the same way every 100 Ib. of secondary 
steam should generate 100 Ib. of ‘‘tertiary’’ steam. Owing, 
however, to losses which are unavoidable, the best results 
obtained in actual practice show a falling-off of about 10 per 
cent. at each stage of distillation. In this way 100 1b. of 
‘*fuel’’ steam will generate 90 Ib. of ‘‘secondary’’ steam, 
which will produce 81 Ib. of ‘‘tertiary’’ steam. The total 
amount of pure distilled water which is therefore obtainable 
from 100 lb. of engine exhaust steam is 90 + 81 = 171. 

As regards the effect produced on the main engine vacuum 
by the introduction of the secondary distiller, it may be taken 
generally that the vacuum gauge will indicate about 3in. less 
vacuum than under normal conditions with a single surface 
condenser. The reason of this is that a sufficient temperature 
difference is necessary at each condensation to obtain the 
requisite transmission, and in proportion as the number of in- 
termediate condensations and distillations are multiplied, so 
must the main engine vacuum be decreased. It is found that 
with as large surfaces as is practicable in the distillers, there 
is a difference of about 3in. in the vacuum at each step 
between each successive stage in the distilling apparatus, 
which is the reason that the air pipe from the re-boiler G is 
taken to the surface condenser E and air pump K, instead of 
to H. 

Air pumps.—The air pump C on the main engine requires, 
under normal conditions of working, a comparatively small 
quantity of injection water, so that ‘ auxiliary ’’ injection 
pipes and fittings of reduced diameter may be fitted. Pro- 
vision should, however, be made for working with full 
injection when the surface condenser and distillers are not in 
operation. The air pumps H and K are of somewhat special 
construction, working ‘‘dry,’’ and should be fitted with 
positively worked slide valves for the maintenance of a 
vacuum as high as possible in the distiller D and the surface 
condenser E. 

Distillers.—The distillers B and D embody no special 
features in their construction, apart from the amount of 
surface for heat transmission, excepting that the tubes and 
tube plates should be made of brass to avoid corrosion. They 
may be either vertical or horizontal, but no artificial agitation 
of the circulating water is found necessary in either case. The 
circulating water—for distillation—if hard, should be treated 
in the usual manner before entering the distillers, to soften 
it, and so to minimise the losses due to an accumulation of 
scale or mud. 

Re-botler.—This is of simple construction, and most con- 
veniently made of copper. To obtain the best results it is 
necessary that the water be maintained at a constant level, 
for which purpose an automatic regulator is usually fitted. 

Distilled water pumps.—These pumps are generally of 
normal construction, and of the plunger type. They must be 
so situated below the distillers and re-boiler that there is a 
head of water assisting the pumps to draw against the vacuum, 
the exact amount of head required depending on the design of 
the pumps. 

Owing to the chemical action which takes place between 
pure distilled water and iron, all the pipes and conduits for 
distilled water should be made of copper, tinned internally, 














WATER DISTILLING APPARATUS 


ago, and now, as then, experiment proves a better guide than 
voluminous mathematical dissertations, which too often begin in 
insecure premises, and end in no conclusions of any practical use. 

By way of acquiring a good starting “seamp I would say that 
numerous experiments on screw propellers seem to show that 
water always leaves the screw blades perpendicularly to their 
surfa-e, whatever be the pitch, This dominant law must, how- 
ever, be credited with slight variations, or subsidiary movements, 
such as the water may have acquired as it converges from the 
ship. These, however, amount to little more than an irregu- 
larity, and it may be taken as a general rule that water always 
leaves the surface of screw propeller blades at right angles to that 
surface. 

Another point that can hardly be said to have as yet been 
proved experimentally is that currents of water underneath the 
surface a more as if they were confined in pipes than as they 
do when freely moving on the surface. 

It is not often that so interesting an experiment is available as 
one illustrated in the Sphere of October 17th, page 56. This 
interesting photograph shows the screw propeller, rudder, and 
sternpost of the German war vessel Frederick the Great, in dock 
at Kiel, for the purpose of removing barnacles, with which the 
vessel is thickly covered. The ‘‘ Naval Pocket-book” for 1903, 
page 374, gives the following particulars of this vessel :—‘‘ War- 
ship Friedrich der Grosse, built at Kiel in 1874; a single-screw 
turret ship ; length, 307ft.; beam, 53ft. 6in.; draught, 25ft. 3in.; 
displacement, 6770 tons ; indicated horse-power, 5400 ; 14 knots.” 

he photograph possesses artistic merit and much scientific 
interest. The view is taken from the stern of the vessel, and two 
sailors standing beside the propeller in the dry dock give an 
impression that the screw is 24ft. diameter, and it has four blades 
and a tolerably fine pitch. The driving edge of each blade is 
radial, and the following edge curved. The boss is just large 
enough to carry the propeller blades, which are bolted to it by 
flanges in the usual manner. 

At first sight it would seem that the barnacies have covered the 
run of the vessel, its rudder, and screw propeller in a somewhat 
erratic fashion, large patches being left bare of these creatures, 
and the driving side of the propeller is as thickly covered with 
them as any other part of the ship. 

It may generally be admitted that the barnacles must flourish 
mostly on those surfaces where the transverse current is insufficient 
to dislodge them, or to prevent them settling, and that thesurfaces 
left clean of animal life are those where a heavy cross stream pre- 
vents the colonies of these creatures obtaining a firm hold of the 
surface. 

Under these conditions we find that barnacles flourish best of all on 
the driving surfaces of the propeller blades, which are completely 
covered with them, so that no trace of metal can be seen, and the 
hull of the ship, while they are less plentiful on such parts as the 
rudder and sternpost, where currents of water prevent them taking 
a proper hold. Indeed, this photograph rather tends to dispose of all 
arguments based upon the idea that currents of water slide along 
the surfaces of a screw propeller blade, and it tends to confirm the 
action described in my letter in THE ENGINEER of January 30th 


No surface on a ship can show a greater, or even an equal, 
amount of work than the driving surface of a screw propeller 
blade, and it will be readily granted that no living creature could 
stand such surface currents on the blades, did they exist at all! 
If the common theory as to screw propulsion were correct, it 
would be a natural conclusion that the propeller blades should be 
absolutely clean, but general experience and this illustration both 
show that nothing of this kind happens. But if the water always 
leaves perpendicularly to the blade, by a sort of percussive action, 
such as the familiar illustration of a billiard ball striking against 
its cushion, then what does happen in regard to these barnacles is 
exactly what sound theory would lead to anticipate. 

Thus explained, there would be no sort of difficulty in seaweed, 
or barnacles, or any other creatures growing on the driving 
surfaces of screw propellers, and feeding sumptuously upon the 
numerous smaller creatures which have lost their way in the 
turmoil of waters around a rotating screw po. Even towards 
the tips of the blades, where centrifugal force might be expected 





to play a part, there is no sign of any reduction, but rath 
pet of the shell-fish congregated aon. “= 

Leaving the propeller, we come next to the rudder, which 
reveals a most interesting study. At the lower part of the 
rudder there is a large open patch, practically clear of barnacles, 
Here is where the water, driven obliquely backward, strikes 
against the lower side of the rudder, and leaves it no rest whep. 
ever the engines are working; and it is this current striking 
against the rudder which causes part of the vibration due to the 
action of a screw propeller, The same kind of action takes place 
on the upper side of the rudder, but in a degree considerably Jess 
while there is the apparent anomaly that oppos:te the screw boss 
the molluscs flourish as well as anywhere else. The smallop 
surface uncovered at the upper side of the rudder is probably dug 
to currents of water splashed up from below, part of which 
currents flow into the semi-vacant space behind the boss, and only 
those streams which cross that vacant space are able to interferg 
with the barnacies which find a habitation there. 

At the lower part of the sternpost there is a great clearance 
spice, which must be due to streams of considerable velocit: 
passing over the surface, which, as clearly shown by the effects of 
such streams on the rudder, is the one thing which clears the 
surface of such “‘ passive resisters ” as barnacles automatically, 

Unfortunately, the illustration shows nothing of the rear ide of 
the propeller blades, so that there is nothing to guide us as to the 
effects of reversing when the rear surfaces become drivers, [t 
may, however, be safely assumed that the appearanc? of the one 
side we can see will be similar to that we do not see, except in one 
important ticular. It is never safe to ie raced unless you 
know, and I may be wrong, but I am inclined tothink that near the 
outer ends of the blades, at the back, there will be fewer barnacles 
than the front end shows in the photograph, at corresponding 

ii. 

The vacant space at the sternpost and in the run of the ship is 
of considerable extent, which must have been caused by a powerfal 
stream of water, and not by reversing the propeller, as a cursory 
glance might lead one to anticipate, for such action would take 
— on = opposite side of the sternpost to that shown by the 

0 :ograph, 

‘ Itt difficult to account for this space by any considerations 
that the ordinary theory might evolve; but once admit the per. 
cussion theory, there seems no serious difficulty in accounting for 
this action, Such an explanation takes note of the fact that the 
pitch of this screw is short as compared with its diameter, and that 
it is provided with four blades. These considerations work out 
that each propeller blade drives a current backwards, while the 
ship is going ahead, at a more rapid rate than the clearance 
allowed . the blade in rear of it—until, that is, the following 
blade enters into this current—with the result that concussion 
takes places against the back of the screw propeller blades, which 
concussion reacts upon the lower part of the sternpost and the 
‘‘deadwood,” preventing the barnacles from settling in any part 
where this incessant concussion goes on, to the hindrance of the 
ship. Without further Gg rng it would not be possible to 
criticise this screw propeller, but, judging from its appearance, it 
should not be a good serew. With its apparent pitch and form of 
blades, it ought to work better with two blades than with four, 
Moreover, the extreme rear corners might be cut off with advan- 
tage, and it would be a good thing to increase the pitch. The 
effect of each of these alterations would probably work out as 
follows :— : 

Removing two blades, retaining pitch,—Double the interval would 
elapse..between the delivery of a stream from one blade, on the 

inciple thatthe sternward motion to the water must be imparted 
suddenly, and.at right angles to the surface of the blade, and its 
being overtaken next blade, considered as working on the 

i screw theory, which it does, when not itself imparting 
velocity to the reversed current. 5 

Cutting off outer corners of blades.—This operation would remove 
a portion of the blade, agai which the more rapidly moving 
current strikes, and so relieve the vessel of partof the hindrance 
caused thereby. 

Increasing the pitch.—The greatest improvement that could be 
made upon this propeller. ith increased pitch we should find, 
when this sarenlp is put into dry dock, that the barnacles are 
likely to be found all over the sternpost and run of the vessel, 
where there is now a clear space, and the rear surface, as well as 
the driving surface, would be covered as completely as the driving 
face is covered now. 

It would be very interesting and instructive to trace the whole 
history of this particular screw propeller, for it is only on the lines 
of careful “ original reséarch,” with unlimited experience and un- 
biased mind, that a true working theory of the screw propeller and 
its operation will ever be evolved or come into general use. 


ARTHUR Rica, 
42, Old Broad-street, E.C., October 27th. 


Sir,—I regret to have to beg you to correct a misprint in the 
second paragraph of my letter which you kindly published in THE 
ENGINEER of the 23rd inst. ‘he sentence should read, ‘‘ That the 
screw propeller originally designed for the I)rake from the results 
of experimental tank trials had insufficient—not sufficrent—area to 
utilise the maximum power of the engines.” 

I may add that from my sea-going experience I am very strongly 
convinced of the necessity for our warships not only having larger 
helicoidal surface in proportion to their maximum indicated horse- 
power, but that four-bladed propellers should be provided in 
preference to three-bladed screws now used in cruisers of the Drake 
and King Alfred class, Accidents to propeller blades of warsbips 
and mercantile steamers occur under ordinary peace conditions, 
and in war service we must expect that the blades will be much 
more frequently damaged. When one blade of a three-bladed 
propeller is broken, the remaining two bladesif used for propulsion 
will throw very heavy and unequal stresses on the shafting, and 
cause excessive vibration. But if one blade of a four-bladed screw 
b3 broken, only one-fourth of the propelling surface will be lost, 
instead of one-third, and less stress and less vibration will be 
produced if that screw be worked, so that a higher speed may be 
obtained with the remaining three blades of the four-bladed screw 
than would be possible with the two remaining blades of a three- 
bladed screw. , ; 

To naval officers who may have to command ships in action this 
point appears to me to be worthy of their earnest consideration. 

20, Alleyn Park, S.E., GEORGE QUICK, 

October 24th. Fleet Engineer, Retired. 


NEWCOMEN AND HIS SUCCESSORS. 


Sir,—Mr. Davey’s very interesting paper dealing with the work 
of Newcomen and the eighteenth century engineers, deserves 
more than a passing notice. It is well that a continuous record 
should be made of the work of those grand mechanics, the 
pioneers of steam engineering, ‘‘ Last we forget.” 

In a few more years the last links connecting us with the past 
will be broken, the few surviving men who were in touch with a 
bygone generation will themselves be gone, and the few remain- 
ing examples of the early work will have disappeared, and both 
the men and their work will be forgotten unless sufficient care be 
taken while there is yet time to preserve some memorials of « 
glorious past. ; 

No doubt there are other relivs of the early age of steam still 
in existence unknown to those who would take an interest in their 
preservation. Quite recently a statement was made in an engi- 
neering monthly to the effect that atmospheric engines were still 
to be met with in South Staffordshire. is is probably an error, 
although an illustrated description appeared some few years since 
in a technical journal of an old atmospheric engine still standing 
at that time near Ashton-under-Lyne; it was in a considerably 
dilapidated state, and had lain idle for some years, 
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———— 
ine was, however, the Newcomen engine 

~ oldest wore Setol which had a record of about 150 
at Long *vco, being erected in 1745 and still at work in 1895, It 
yy illustrated, and details given, in Hngineering. 

‘Another very interesting old  " is the one at Fazsley-street 
Rolling Mills, Birmingham, which, I believe, isstill working. This 
‘sa beam engine of 120 horse-power, erected in 1767 by James 
Pickard. The cylinder, however, was renewed in 1802, which date 
itbears, cast at Coalbrookdale. : 

The Farme Colliery engine of 1810 is also apparently still at 

rk, with a comparatively moderate consumption of fuel for its 
vor’ Kew people could have known that a Heslop engine was 
working #0 lately as 1890, The-one in South Kensington was 
wo! erally thought to be the only one of its kind in existence. 

"Many interesting relics of Trevithick’s work must have existed 

ntil quite modern times. I remember seeing the semi-portable 
‘i le-acting engine, now in South Kensington, running with air 
single rerat Kilburn in 1879; and there was, about that time, a 
Hrevithick boiler, the shell of which was cast, with sunk cylinder 
and interna! return flue, lying ona piece of waste ground outside 
the old Patent Museum. I presume it has a place in the present 

ne. Mr. Webb, of Crewe, I believe, found the remains of a 
Trevitbick engine, somewhere in Wales, the illustration of which 
I saw in an American technical journal, : 

Quite recently a paragraph has gone the round of the daily 
Press stating that the Novelty locomotive which failed at Rainhill 
in 1830 had been found working as a stationary engine, some- 
where near Liverpool. In Mr. Davey’s — Savery is stated to 
have been born near Woodbury, Devon ; this is an error, it should 
be Modbury, which is quite another place. 

There used to be a steamboat running between Dartmouth and 
Totnes which was named Newcomin, the local spelling, which 
presumably is correct. — peg : : 

Some interesting details concerning Savery are given by Smiles 
in his Lives of Boulton and Watt. ¥, 7. 


October 27th. 








Sir,—I hasten to correct one or two inaccuracies in my paper. 
Savery was born at Shilston, near Modbury, not ‘‘Thilstone, 
near Woodbury,” as printed. The date of the publication of 
“The Miners’ Friend” I give in one place as 1696 and in another 
as 1702. The latter was a re-publication. In Appendix VIII, in 
the description of the engine, it should read: ‘‘The engine has 
no valve between the beiler and the top of the steam cylinder.” 

Henry Davey. 

3, Princes-street, Westminster, 

October 24th. 





THE VALUE OF WHITE PAINTS. 


Sir,—Apparently, the facts stated in my article, ‘The Value of 
White Paints,” appear to have upset some pet theory of Mr. 
Hannay’e. My article was not written to deny the good qualities 
cf whitelead as a pigment, but to point out that linseed oil is not 
the best vehicle to use with it to produce a durable paint, because 
whitelead decomposes the linseed oil owing to the saponification 
that occurs between the fatty oil acids and the hydrated oxide of 
lead constituent cf whitelead. There is no analogy in this respect 
between whitelead and ‘‘ vermilion, ultramarine, and vegetable 
black,” because, with the latter pigments, linseed oil is not decom- 

d by saponification. 

It is a fact well known to all soapmakers that oils and fats are 
saponified by alkalies, oxides of metal, and the alkaline earths. 
The production of glycerine is entirely due t> this saponification, 
and r gave in my last letter the chemical reactions that occur when 
the alkaline ear.h ‘‘lime” saponifies linseed oil, as an example, 
showing how oil is split up and glycerine produced. I refrained 
from giving the reactions that occur when the oil is saponified by 
lead salts, 

Whitelead can be made into a permanent paint by the employ- 
ment of a proper oil vehicle. Mr, Hannay’s asserts he has “‘ proved 
that oil remains unchanged in contact with whitelead.” I[ have 
eearched his letters throughout, but find no proof whatever, merely 
“assertions” and ‘ statements” that Mr. Ream has conducted 
experiments to that end, but he does not give us in detail his 
experiments, but only the results he arrived at ; this is not proof. 

ir. Hannay also refrains from giving in chemical equations his 
explanation of the action that occurs between whitelead and linseed 
oil, In fact, throughout Mr. Hannay’s letters, there is nothing but 
dogmatic assertions and denials, but not a whit of proof; I have 
asked several times for his explanation of the action of whitelead 
on linseed oil in the 1 e that all chemists can understand, 
viz , chemical equations, but without any response, As stated in 
my articles on ‘* White Paints,” it is the lead hydroxide that acts 
—in a similar manner to an alkali—in the saponifying of linseed cil, 
whereby the following reactions cccur :— 

C; H; (Cig Hy; O2)3 + 3Pb H,0, 
Olein. Lead hydroxide. 
=3 Pb Cy, Hz; 0.* + C, H; (OH); + H,O + 
Lead linoleate. Glycerine. Water. 

It is due to this decomposition of linseed oil that white- 
lead paint formed by boiled oil is not a permanent paint ; ‘as I have 
stated in my article, such a = is not to be recommended for 
painting iron structures or where durability is desired, but white- 
lead is not to be condemned as a paint-former, because there are 
ways of producing a vehicle that will not be decomposed by 
components of whitelead, and consequently such lead pigments can 
be made to form a” permanent paint. ~ As regards the concluding 
fortion of Mr, Hannay’s letter he will find all the information he 
wants in my articles on the ‘‘ Chemistry of Paints,” published in 
“Drugs, Oils, and Paints,” Philadelphia, U.S.A., for 1898, and in 
my article ‘‘the True Functions of Driers,” published in the 
Carriage Builders Gazette, 1900, s. 

October 27th. 


On 
Oxygen. 





_ Srz,—When Mr, Hannay says that he has “ proved that oil ”— 
linseed, of course—‘‘ remains permanently unchanged in contact 
with whitelead,” and requests ‘‘S.” to ‘cease assertion,” much as 
this sort of egg this evergreen subject may exhaust the 
patience of the Editor, as it will the reader, there is still one 
interesting fact which will help to a solution of the difficult 
between the parties. I have among my books a copy of MM. 
Riffault, Vergnaud, and Toussant’s “ Treatise on the Sisnatactare 
of Colours for Painting,” translated by A. A. Fresquet, 1874, and at 
page 58 itreads :—‘‘Another fact is that whitelead and oil combine 
with such a thatif linseed oil is poured upon a large quantity 
of whitelead, an the ‘inaés allowed to stand for a few hours, the 
temperature becomes so high that the oil is carbonised and colours 
the whole a dark black. It is also not generally known that 
whitelead destroys the colouring principle of linseed oil. If 
sulphate of baryta be mixed with linseed oil, and whitelead with 
— proportion of the same oil, the latter will appear whiter, 
After allowing these two mixtures to rest for a few days, a certain 
SY de of oil will risa to their surface. In the first case the 
oil has not been modified ; in the second it has become almost 
entirely white, and has acquired a certain degree of rancidity. 
bell The colouring rinciple of the oil, as some persons might 
In roe 1s not combined with the whitelead, but is destroyed. 
:ndeed, should we dissolve the lead by means of some acid, the vil 
1s Separated, and as white as that which was on the top of the 
a Such a transformution requires a great excess of white- 
ead, and the precipitated carbonates are not so advantageous for 
painting,” aud so on, 

This seems to me quite genuine, and will interest both sider, I 





* Lead dinoleate is the ci i 
spreads on calico to form 4 a chemist 





feel sure. Why, and by what physico-chemical processes certain 
oils and fats go ‘‘rancid” is an interesting Pca a outside of 
white paint manufacture. I would suggest t the disputants 
should apply themselves to a study of the exothermic phenomenon 
set up by the binati whitelead, linseed oil, and air. 

JAMES C, RICHARDSON, 





19, Claremont-square, October 22nd. 





Str,—May I be permitted to join in this interesting discussion 
in order to — from the report of a member of the French 
Chamber of Deputies—Mr. J. J. Breton, of the Academy of the 
Sciences at Paris—as published in its weekly Comptes Rendus 
of June 15th last. The report appears to me to have a distinct 
bearing on the discussion, and to be of service to your readers 
in determining the value of white paints. J. 

October 27th. 

‘On the Substitution of Paints with a Zinc Base for Paints with 
a Lead Base.” J. L. Breton. From the weekly Comptes Rendus 
of the Academy of Sciences, No, 24, June 15th, 1903 :— 

‘Having submitted to various influences and the attack of 
numerous powerful re-agents, au entire series of paints with bases 
of whitelead, of zinc oxide, and of lithopone, we have succeeded 
in establishing the following facts:—Whitelead resists better 
than its substitutes the action of certain concentrated acids, and 
in certain special circumstances, very temporarily, to penetration 
by efflorescences of saltpetre. On the other hand, it shows itself 
to te very inferior under the action of heat, of sudden changes of 
temperature, of hydrosulphurous emanations, and of certain 
energetic oxidising agents, like the hypochlorite of soda. Further- 
more, whitelead paints are decidedly less adherent than the 
others to the surfaces upon which they are applied, and show a 
very marked tendéncy to blister. 

‘While the addition of turpentine reduces the firmness of all 
paints, the addition of barium sulphate to whitelead, though 
noticeably reducing its covering power, does not appear to render 
it less resistant. Similarly, the addition of dryers to zinc oxide in 
the proportion necessary to give to paints made with it a drying 
speed equal to that of whitelead in nowise reduces the resisting 
qualities of the paint, but appears, on the contrary, in certain 
cases at least, to increase its firmness. 

‘*Whitelead forms with linseed oil, not a combination, but a 
simple mixture, less homogeneous than that formed by zinc oxide. 
By a long series of different methods whi.h yielded 1 — 
concordant results, we compared the ¢overing power of whitelead, 
lithopone, and zine oxide. We established the fact that with 
equal weights the covering power of zinc oxide is almost double 
that of whitelead, and that lithopone itself has a covering power 
about one-third greater than that of the carbonate of lead. 

‘* With equal volumes, the yp ged of zine oxide still 
remains very superior to that of whi ; but since with equal 
quantities of oil the first-named of these materials forms mixtures 
that are much less fluid, it is necessary, in practice, to keep the 
zine white paints thicker in order to obtain the same result. 

‘* Finally, we have demonstrated the fact that fresh paintings 
done with whitelead emit plumbic emanations, capable at times of 
offering serious inconveniences to the health of persons who may 
chance to breathe them. 

‘* We believe that this series of experiments furnishes new and 
decisive arguments in favour of the substitution of paints based on 
zinc for paints based on lead—a substitution which is most desirable 
from the hygienic point of view, and which can offer nothing but 
advantages from the purely technical point of view.” 


Srr,—There can be no doubt that if ‘‘ S.” has erred, he has done 
so in very good company. It is not at all clear that the chemistry 
of whitelesd and linseed oil is really understood. Under the 
heading ‘‘ Pigments,” in the ‘‘ Encyclopedia Britannica,” I find : 
‘* Whitelead is known by at least a p toe names, and distinct and 
even conflicting qualities are by authorities attributed to this one 
substance sag its various i And again: horney 
possesses the greatest amount of y, or coverip wer, an 
works beautifully in oil, with which it partially prose Lng drying 
as a hard homogeneous adherent plaster.” Under the hea 
‘* Linseed Oil” I find: ‘ By treatment with oxide of lead, about 
nine-tenths of the resulting lead salt is found to be linoleate of 
lead.” 

It appears to me that these statements traverse Mr. Hannay’s 
arguments, and directly support ‘‘S.” Woan. 

Brixton, October 27th. 





TRADE AND SPECULATION, 


Sir,—Having been deeply interested in reading the article 
under the above heading, I am inclined to wonder what would be 
your views on the inducements for a young man to speculate in a 
techi.cal education. The production of cheap articles must mean 
cheap isbour aod small profit, and under these conditions it is 
difficult to see any encouragement for a young man to try to 
improve his position in the workshop. 

According to my reading of the lives of the engineers, the 
pioneers of the English engineering industry ‘‘came a-wigging 
with their packs upon their backs,” and they, by their strict atten- 
tion to their business and by bringing their own technical know- 
ledge into their daily work, were enabled to lay hold of a 
sutstantial reward for their exertions, Under this old school of 
employers the workman was appreciated and valued for his. pro- 
= practical knowledge and varied mechanical and artistic 
skill. 

This is not the state of things to-day. The demand is fora 
cheap man with dexterity in place of the higher-priced man who 
can combine skill with dexterity, and for this reason the skilled 
plater must leave the punching and shearing machine in order to 
give place to the handy labourer, and s> with the riveters, the 
skilled man must give place to the handy man with the percussion 
tool ; and in many instances dexterity is accepted as skill, and we 
may take it to be the case in all trades—a cheap man before a 
good one. 

When the workman has obtained a foreman’s position, and is a 
steady six o’clock man with a head as long asa flue and a keen 
diplomatist with his men, what is he paid for all this? Less than 
is paid for kicking a football on Saturday afternoon. 

e may next take the small shop. The owner may have one or 
two thousand pounds in his business, and he must be attentive 
and a man of resource. His position, compared with that of a 
municipal officer with no better business capacity and with 
nothing to lose, is that of a serf. *s 

Many of our large firms, both old and néw, also feel the want of 
a fiscal reform, as they seem to be going through a kind of Rake’s 
Progress, which begins with registration under the Limited 
Liability Companies Acts, and proceeds with reconstruction and 
issue of debentures, and ultimately ends with the auctioneer’s 
hammer, 

In my opinion, many of the cheap articles about which we are 
talked to so much are cheap because the organiser and the engineer 
are not being paid for their capital and for their skill. The 
remedy is better prices for goods and no additions to cost of pro- 
duction. Is it possible for this to happen ’ BOILERMAKER, 

Bolton, October 22nd. 





THE PREPARATION OF ESTIMATES, 


Str,—Your leading article in Taz ENGINEER of the 23rd inst. 
will be read with interest by all persons concerned in estimating 
for engineering work of all kinds. é 

The wide discrepancy between the tenders of different firms for 


the same work on the same specification and conditions is a matter 
of common note ; but is not the cause as often to be found in the 
drafting of the specification and conditions by the engineer or 
architect as in the estimating department of the contractor ! 

Everyone who has had any experience of estimating for such 
work knows how often vague expressions are met with, which ma 
be made to bear almost any interpretation the engineer or archi- 
tect likes to put upon them, and also with such vague descriptions 
of work that it is impossible to do anything but guess at the 
amount and cost of either the material or labour involved, 

Under these circumstances, it is not surprising that while one 
firm thinks it necessary to cover itself by calculating on something 
which will satisfy the most exacting engineer and the most extreme 
interpretation of the specification and conditions, another will 
take the risk of quoting for something which they consider a 
reasonable interpretation, and trust to getting the engineer to 
modify his requirements or make them some allowance if he should 
want something more expensive than they had calculated on 


supplying. For Smedley Bros., Limited, 
ALLAN E. SMEDLEY, 
October 26th. Managing Director. 





THE DISINTEGRATION OF CEMENT. 


Srr,—About eighteen months ago I had to repair a large sand- 
stone landing out of doors. The stone had broken up by the 
action of the weather and the tread of feet to a depth of about an 
inch. I hadall the unsound portions cut away and the = 
made good with Portland cement by a reputable maker. e 
cement was gauged two of well-washed sand to one of cement ; 
the surface was worked smooth, but was not floated with neat 

t. The t set perfectly, and was protected by boards, 
so that it was not walked on for about a fortnight. 

There was nothing to complain of until about a fortnight ago, 
when the surface began to disintegrate rapidly, and the cement is 
going just as the stone went. 

Can any reader explain the cause why the surface withstood 
the tread of many feet for over a year without any sign cf wear 
and now fails! There is no cracking—the surface simply crumbles 
away into dust. The remainder of the landing, in stone, is quite 
sound, and so is about one-half the cement. I can say positively 
that all the cement used was mixed and spread at once, the stone 
being well wetted. 0. Y. D. 

South London, October 26th. 








STEAM TRAPS. 


Sir,—In your description of a ‘‘ New Steam Trap ”—October 
16th issue—it is stated along with other good qualities, that the 
trap is free from dribbling. I fail to see the advantage. If only 
a dribble of condensation is present, the duty of an efficient trap is 
to dribble it ; and if a full flow is present to full flow it, shutting 
tight in the presence of steam. 

I can endorse your statement that trouble with steam traps is 
not-only to be anticipated, bat is with us now in these days of 
higher pressures ; but when expansion of metals or fluids is relied 
on as the valve mover and regulator in appliances for removing the 
water of condensation, we are no for’arder. Is it not so that the 
sensible temperature of water of condensation is practically the 
same as the steam from which it is condensed, and the temperature 
of both varies with the pressure? For instance, an expansion trap 
which is adjusted to open at 341 deg.—105 1b. pressure—will be 
open to blow both water and steam when the pressure falls to 85 Ib. 
—327 deg.—and conversely for a rise. 

My experience of expansion traps is that they require readjusti 
with each variation of pressure, and except for the fact that they 
are generally open when cold before steam is up, they are no better 
than a common drain cock. GRAVITY. 

October 27th. 


Str,—Some years ago I was asked to recommend a steam trap to 
drain the cylinders of a large compound horizontal engine. Alter 
some consideration I fitted the cylinders with four extra drain 
cocks of small size, screw-down valves, which could be set with 
much acccuracy. The engineer was instructed to adjust these 
valves until they just showed steam as well as water at each stroke. 
There was no further trouble of any kind. Water drained away 
regularly from the cylinders. The original large cocks were still 
used when starting the engine. 

I had long been in the habit of fitting drain cocks in steam 
Pipes, and adjusting them by hand. In the case of the horizontal 
engine I did not find that the subsidiary drain cocks made any 
ditference in the vacuum, although, no doubt, a little air must have 


passed in. The drain pipes were long, however, and water lay in 
them, which hindered the entrance of air. c. D 
October 26th. 





SUPERHEATING. 

Sir,—I shall be obliged if any of your readers can tell me 
whether the exhaust steam from the high-pressure cylinder of a 
compound engine has been superheated while on its way to the 
low-pressure cylinder by the hot gas from a bviler. 

Of course I know that superheating by live steam is in common 
use. The ‘‘ hot pot” is an old invention of the late Mr. Cowper. 
I have in mind something quite different, and the raising of the 
exhaust to 600 —p 3 or 709 deg. Fah., so far as I ean find out, has 
not as yet beendone. But some of your readers can, perhaps, 
make my assurance doubly sure. es 

October 27th. 








THE INSTITUTE OF SANITARY ENGINEERS.—By very kind permis- 
sion a visit has been been arranged for the members to view the 
system of drainage and ventilation at the Houses of Parliament on 
Saturday, October 3lst, at two o'clock. 


THE INSTITUTE OF MARINE ENGINEERS.—On Saturday after- 
noon the members of the Institute of Marine Engineers were 
afforded an opportunity of inspecting the West Ham electric 
power station, situated at Canning Town. This large station is 
not yet complete, but it is anticipated that within six months the 
whole of the buildings, together with the high power machinery, 
will be in working order. The visitors were received by Alderman 
Kettle, the mayor, and Mr. Councillor Byford, the deputy mayor 
of West Ham, and by Mr. James K. Bock, the borough electrical 
engineer. These gentlemen, and others connected with the 
undertaking, conducted the party round, and explained in détail 
the working and power of the large dynamos that are being 
installed. The installation at the beginning will comprise two 
2000 horse-power, two 1000 horse-power, and two 500 horse-power 
engines wad ciaceehens for lighting, and three 750 horse-power 
— and dynamos for tramways. There are seventeen Babcock 
and Wilcox water-tube boilers, each of which will evaporate 
15,0001b. of water per hour. The visitors were subsequently con- 
veyed to the old station at Abbey Mills, and here, of course, 
everything was in full working order, although the engines were 
not all running at the moment. The new Canning Town station, 
together with the generating plant, will cost approximately 
£164,000, and the capacity of the plant at present on order will be 
9100 horse-power. At the close of the inspection the visitors were 
entertained to tea at the Langthorne Rooms, when Mr, W. C. 
Roberts and Mr. James Adamson, the honorary secretary of the 
Institute, expressed the thanks of the members for their pleasant 





and instructive visit, 





THE ENGINEER 
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THE NEWCOMEN ENGINE, 


As already stated, Mr. Davey’s paper, delivered before 


the Institution of Mechanical Engineers, on the New- 
7 - was followed | and supplied at a cost of £26 10s. in September, 1734. Another 


comen engine, and given in our last issue, 


by a number of appendices. These appendices we print | ° 
below, together with reproductions of the engravings 


which accompanied them. 


APPENDIX I. 
By Mr. W. G. Norris,16 Member, of Coalbrookdale. 


Amonc the miscellaneous articles in the works stores at Coal- | 
brookdale at Midsummer, in 1718, was a brass fire engine valued | 


in 1734 by the managing partner, Richard Ford, to have for this 


| be left square for 6in., and the remaining 10ft. to be left round, 


urpose “a wrought iron spindle 12ft. long and full 3in, in 
iameter ; one end to be left square for 18in., and ye other end to 


| but to be as true as may be, and to be made of right tuff iron and 
right sound.” This was ordered from an anchor smith in Bristol, 


ne was obtained in 1745, c5-5-15 at 8d. per Ib. £21 19s, 5d. 

| The motive power for the blowing apparatus for the blast 
| furnaces, and for any machinery, in the works at Coalbrookdale 
| was the water from th 

| course to the Severn ; and which cag A 

| In order to utilise the limited quantity in t 

| decided in 1743 by the then active partner, the second Abraham 


was a variable supply. 


over two or more water wheels to the reservoir from which it had 











Fig 7—WINDING ENGINF AT COALBROOKDALE 


at £7 33. This is not likely to have been a utensil such is now 


known by the same designation ; but probably was a model of the 
newly-introduced machine which was then beginning to make itself 
widely known under that name. - 

No record has been rved of direct communication between 
Thomas Newcomen bis partner, John Cawley, and Coalbrook- 
dale, if any took place ; and the name which is found first associated 
with ‘‘ fire-engine ” work in the account books at Coalbrookdale is 
that of Stanier Parrot, of Coventry, as though he were at the 
time at Coalbrookdale. In December and March, 1718 some 
castings and ‘‘ pipes 6in. bore” were charged to him for “ye 
fire-engine.” 

Thomas Newcomen had, however, in some previous years—about 
1715—erected one of his machines for Sir Robert Newdigate at Griff 
in the Warwickshire coal district, and Stanier Parrot, resident at 
Coventry, and evidently also interested in adjacent coalworks, may 
be assumed to have made acquaintance with Thomas Newcomen 
and his invention with its ts. There are particulars in print!” 
of the difficulties connected with the erection of this first engine at 
Griff, and also of the economic advantages of one or other of these 
early engines. 

Evidently it was not difficult to obtain wrought iron for the rods 
and links connecting the wooden beam with the cast iron articles ; 
and this must have been worked by local mechanics to suit each 
particular engine at the time of its erection. For years the necessary 
cast iron articles only were supplied from Coalbrookdale ; and also 
it was not until the middle of the century that boilers came to be 
made entirely of wrought iron; when ‘‘engine plates,” or small 
plates hammered at a ‘plating forge,” feebly made their 


pcr 
he earliest entry of a set of castings for an engine is in October, 


1724, when there were sent to the order of Richard Beech, of | 
Walton, near Stone, to ‘“‘ Harding beyond Chester,” now known as | 


Hawarden. 

1 Cillinder and Bottom .. 

fo NRO ee 

2 Brass Pipes and Brass to 7c Pistern 
A parcel of Wrought Iron Screwpins 
Carriage of Do. toHarding.. .. .. 


coos 


lo 


In 1725 there are entered :— 


Aug. Stanier Parrot, of Coventry. 
1 Cillinder, 1 Bottom, 1 Pistern and 4 Fipes weighing 74 1 11 at 82/6 - 


£120 16s. 4d. 
Oct. Sir Richard Newdigate of Griff. 
1 Cillinder, 1 Bottom, 1 Pistern with 3 Pieces to go round it, and 3 Pit 
Barrels (for pump) 51 3 25 at 32/6 = £84 9s. 1d. 





first issued, to make it ,roceed on its course of Jabour again. The 
difference in level from and to which the water was raised was 
about 120ft. The dimensions of the cylinder and of the pumps 
have not been preserved. The tctal cost, as upheld in the year’s 
accounts for 1745, appears to have been for :— 
£ s. 

Cylinder, working barrels and cast iron articles . 

Brees workemdtreg 4... ce 00 2s ce te 

Plate iron and bricks 

The oak regulating beam .. .. .. 22 «2 oc oe 

Various labour in, and with the erection and the pit .. 


Similar engines for the same object were subsequently erected 
at the other works belonging to the concern at Horsehay in 1754, 
with cylinders 10ft. by 47#in., and in 1756 with cylinders 10ft. by 
60in., and at Ketley about the same years with the same sizes of 


cylinders. With the Coalbrookdale engine the experiment was | 


made of using spelter in place of brass for the working barrel of 
the pump, either entirely or as lining for an iron pipe. A second 
working barrel of the same siz> was sent with some engine work 
into Cornwall, but was —- returned. The size of the working 
barrel was 9ft. long by S}in, diameter, and the weight of spelter in 
each was 8 cwt. 

The apptication of a pumping engine to return water for recurring 
use by the water-wheel was subsequently adopted at several 
furnaces in England and Scotland, because of the advantage of a 
continuous blast upon the furnace. 

From 1755 to 1765 James Brindley was frequently at Coalbrook- 


e brook which runs through the valley in its | 
| was found to be true and exactly bored, viz., within in i 

e drier periods, it was | 10°. 18 all 
| James Smeaton :—‘‘ Mr, Wilkinson has improved the art of bori 
Darby, to erect an engine to pump back the water which had passed | 


ri —>== 
iron. He also superintended the castings fora larger engi 

poke a a ome oe Coal — in 703, ht? 
cylinder was . by 74in., and was said to be th : 
had been sent into the district. ® largest that 

It is stated also that the ‘‘ bore was turned 
well polished,” and ‘‘the whole a complete 
work,” 

The subject of accurate boring of the large cylinders ‘ 
pain of anxiety. In 1751 a note is made apelact a re Jommat 
entry :— : 
“Phe 54in. cylinder for Lord Ward having been examined 


perfectly round 
and noble plea 


the working part.” Afterwards, in 1776, James Watt 


Wrote? to 


cylinders, so that I promise upon a 72in. cylinder being of 


further distant from absolute truth than the thickness of a thin 
pra i750 ti £° ine plates, ‘boiler pl 

After 1750 notices of ‘‘ engine p ,” or ‘boiler plates ” 
frequent. They were all hammered undera “Plating “¢ hammerien 
slabs or moulds. They seldom exceeded half a hundred weight _ 
It was not until after 1790 that boiler plates, about 4ft. by Sin, by 
hin., were rolled at the Coalbrookdale Company's works at Horseha 7 
and no other works in Shropshire then made them, v 

With the improvements in boilers consequent on the use of 
wrought iron boiler plates, the greater efficiency and economy of 
the steam engines conformable to the designs of James Watt were 
becoming to ae agy acknowledged. In 1780 Matthew Boulton 
visited Coalbrookdale, in order to confer with the Coalbrookdale 
partners upon the requirement for steam engines for Cornwall op 
which they had reports from their own agents. One of the results 
was that the Coalbrookdale partners decided to supersede the Ney. 
comen engines in use at the works at Coalbrookdale and at Ketle 
by engines to the plans of James Watt. It was found that the 
Newcomen engine in Coalbrookdale consumed 12 tons of sinal] coal 
valued at 2s. 6d. per ton more than an engine having a cylinder of 
66in. in diameter and 11ft. long, making nine strokes a minnte 
would require for every 10,000 strokes. It was agreed, therefore, 
in 1781, to pay to Boulton and Watt, one-third of the estimated 
saving in fuel upon this basis, or 10s. for every 10,000 strokes, as 
recorded by a mechanical counter, during the unexpired period of 
tie term of the renewed patent. 

The difficulty and extreme delay involved in sending such large 
castings into the North of Eagland, as all were forwarded t» Bristo] 
and thence ap se to London, and often transhipped, had led to 
the cessation of business there. 

At that time there were sixteen large engines at work in con. 
nection with the coal works and furnaces of the Coalbrookdale 
concern at Ketley, Dawley, Madeley, and Coalbrookdale, chiefly for 
pumping. 

Luv cutargement of the cylinder bottom, and the addition ofa 
‘hot well,” appear to have been improvements which were made 
apon the earlier castings for the engine, but experiments were also 
made upon the expansion or extended use of the steam by mean 
of two cylinders, Arising partly from these experiments Jonathan 
Horablower, of Penryn, obtained a patent for an engine somewhat 
of this arrangement in 1781. Similar experiments led to the patent 
of Adam Heslop in 1790, who was then engaged at the Ketley 
branch of the Coalbrookdale concern, for the application of two 
cylinders—one h >t and the other cold. A pumping engine to A, 
Heslop’s designs?! was made in 1791-2, and sent to Workington, 
where it worked for years at one of Lord Lonsdale’s collieries, In 
1878 an engine of this type, but arranged chiefly for winding, 
supposed to be the last, was presented to the Commissioners of 
Patents by Lord Lonsdale, ook was erected at the Patent Museum, 
The notice of this donation in the Times of May 24th, 1879, led to 
a letter from W. R. Anstice, of the Madeley Wood Company, saying 
‘that they still had three of the same description at work —they 
bad five, and had had eight.” And one continued to work at acoal 
pit until 1890. The last of the single-cylinder Newcomen engines 
continued to work a helve in one of the Coalbrookdale Company's 
forges until 1879, when it gave place to a steam hammer. A photo- 
graph of a winding engine built at Coalbrookdale about 1790 is 
shown ia Fig. 7. 

The engines completed at Coalbrookdale must have been 
adapted in some manner to rotative action at least by 1780, but 
no detail drawings or descriptions are preserved there, Small 
ae working with cranks for coal winding were in frequent sale 

y 1790. 

Several office drawings of various designs made previous to 1800, 
which had been the property of William Reynolds, of the Ketley 
branch of the Coalbrookdale concern, were sent to London in 1879, 
but recent inquiry at the Patent-office Library and the Board of 
Education at South Kensington have failed to discover their present 
owners, 

In Farey’s ‘* History of the Steam Engine,” 1827, and in Stuart's 
‘* Descriptive Anecdotes of Steam Engines,” 1829, are engravings 
representing Newcomen and other engines ; also in the ‘‘ Transac- 
tions” of the Chesterfield and Derbyshire Inst. of Eagineers, vol. ix., 
1881-2, e 37, may be found an illustrated description of the 
atmospheric engine at Handley Wood, built by the Coalbrookdale 
Iron Company, in 1776. 


APPENDIX II, 


By Sir FrEDERICK BRAMWELL, Bart, Past-president. 


The writer wished to draw attention to the details of Newcomen 
engines given in Belidor’s ‘‘ Architecture Hydraulique,” published 








From this period there followed a continuous demand for sets of | 
these castings, with working barrelsand pipes for pump work ; the | 
cylinders and castings increasing in dimensions and weight. Un- | 


happily, the volumes of ‘‘ the Journal” account books between the 
years 17 


cannot be ee 
The only reference that can be traced to a patent connected with 
this engine work occurs in a letter from Richard Ford to Thomas 


Goldney, of Bristol, both partners in the concern, under date | 
26th March, 1733,18 ‘‘and as ye Patent for ye Fire Engine is about | 


expiring that business will increase, &c.” 

There is no evidence in the books of difficulty in making the cast- 
ings. With the increase in the size of thecylindersan important prac 
tical difficulty connected with the boring began to be experienced 
from the frequent breakage of the boring bars. It was desired 


16 Mr. Norris has also contributed a list of large cylinders and other 
castings, &c., supplied to colliery owners and others between the years 
1782 and 1792, which is invaluable as a means of tracing the dates of 
erection of many large engines during the eighteenth century. 

“4 Stuart’s “ Historical Account,” &. ‘' Desaguliers Exper. Phil.,” 
Vol. 2. 

18 Savery’s patent dated July, 1698 (extended for 21 years) expired 
25th July, 1733. 





48 and 1766, and 1770 and 1779 are missing, so that a | 
complete list of the cylinders made and sent away up to 1800 | 
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dale. He superintended about 1756 the preparation of castings for | in Paris in 1739, on page 309 of the first part of whichis a description 
an engine for Mr. Broade, of Fenton, near Stoke-on-Trent, but | of Newcomen’s engine occurs, illustrated by three extremely good 
there is no record of experiments with wood for cylinders}; experi- | engravings. These had not been referred to by the author, 
m: nts which seem hardly probable having regard tothe experience | although he had quoted so fully from Emerson’s book. 

already acquired with both steam and iron; but very probably | The writer referred also to his own investigations®? as to the 
experiments were largely made with casing the cylinder, con- | inventions of Newcomen, when he found that Newcomen never took 
densation, and steam apo He Pega ype a patent ~~ = a 
arrangement of boiler to be made largely of cast iron, upon whic! i é 

coronal experiments were made by the Coalbrookdale concern, but | * See Farcy’s ‘‘ History of the Steam Engine.” oe 
without satisfactory results. At last, in 1762, it was treated as old | | 7! See also H. A. Fletcher on the Heslop Eogine, Proceedings,” Ins 

: t ______ | Mech. Engineers, 1879, page 85. 


22 Life of Watt in “The Dictionary of National Biography.” 





1 See “Lives of Engineers—Brindley,” by Dr.. mi . 
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Indicator Diagrams laken 


; the name of Thomas Savery, one of which is the patent | eng 


bably because he joined forces with Savery, and | earliest instance of a pumping engine for colliery purposes, which 
s of Savery’s patent of 1698 were wide enough to cover | had come under the writer’s notice, was that of the Newcomen 
the _seugt invention,?+ A recent examination of the Official Lists engine at the South Liberty Colliery of the Ashton Vale Iron 
ee the beginning of 1617 to 1852 shows neither the Company near Bristol. 






‘from above Engine, 20 Fune, 1901. 
Scale 1 inch=36 lbs. 
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Fig. 9—-ENGINE AT RUTHERGLEN 


quoted by Mr. Davey as that of Newcomen’s patent, was the year 
wherein only a single patent was taken out, and that was by a 
geatleman of the name of Lydall for separating gold and silver 
from tin. 
APPENDIX IIL. 
By Mr. Henry Davey, Member of Council. 

Newcomen engines at the Farme Colliery, Rutherglen, Scotland.— 
The Newcomen engines at the Farme Colliery were three in 
number. The first engine was erected in 1810, In its present 
state it is illustrated in Figs. 8 and 9 by photographs and drawing, 
together with indicator diagrams taken from the engine. It hasa 
42in. cylinder with a stroke of 5ft. 8in., and it has worked almost 
constantly since it was put up, and is employed in winding coal. 
One rope draws from a depth of 30 fathoms, the other from a 
depth of 44 fathoms. It also, until very recently, pumped water | 
from a depth of 23 fathoms with an 8in. bucket pump. It drew 
from 150 to 200 tons per day, and pumped for four or five hours in | 
the twenty-four on a consumption of 34 cwt. of “dross” coal per | 
twenty-four hours. 

In 1820 was erected another winding engine, and later in the 
same year was put up a pumping engine, having a 60in. cylinder, | 
with a stroke of 7ft. It worked three sets. The pump in the top | 
set was 20 fathoms deep, with 154in. bucket, the second was 
30 fathoms, with a 12in. bucket, and the third was 20 fathoms, 
with 10in. bucket, or 70 fathoms in all. Steam was supplied to 
this engine by two haystack boilers, 30ft. and 25ft. in diameter 
respectively, the pressure of steam being 24 lb. to 3 lb. on the 
square inch. 

The piston was made as an ordinary air pump bucket, and was 
packed with the old hemp ropes that were used in the pit. A head 
of water 12in, deep was always kept above the piston, so as to 
ge air leaks, This engine worked night and day, driving two 

6in, diameter pumps, and sometimes three when they were hard 
pressed with water in the pits. 
_,, Wood blocks were bolted to the beam to regulate the stroke. 
The biocks were covered with old ropes to deaden the shock of the 
beam coming down, should the engineman happen to give her a 
little extra steam, 

The winding engine erected in 1810 is still working ; it was con- 
stracted by John McIntyre, who made his own patterns and 
ohtained the castings from the Camlachie Foundry, three or four 
miles away. The other engines were taken down in 1888. 


APPENDIX IV. 
By Mr. H. W. Pearson, Member, of Bristol. 


Having offered to the Institution in 1901 a description of the 
Ashton Vale Newcomen engine, the Council considered that this 
would form an interesting contribution to the history of the subject ; 
and Mr, Davey having offered to compile a general history of the 
Newcomen engine, the writer trusts the following short account of 
some early illustrations of pumping and winding engines, which 
in most cases had come directly under his notice, would be of some 
service to the members and graduates of the Institution; and 
would, he hoped, be of sufficient interest to form a pleasing link 
between the past and the present. 

The existing developments, and the perfection to which the 
steam engine and pump had been brought, would perhaps make 
the retrospect a still more interesting and instructive comparison 
in the study of the history of the steam engine and pump, more 
especially as applied to mechanical works. The earlier and more 
ancient examples of steam as a power for working pumps and 
driving machinery were referred to by the writer in a pamphlet, 
published in 1896, entitled ‘‘ The Creation and Development of the 
Steam Engine,” which was in the Institution Library, 

Newcomen engine at Ashton Vale Ironworks, Bristol.2°—The 





drawing shows the general 
arrangement of the engine, 
and has been prepared from 
a sketch the writer had made 
in September, 1895, when he 
had occasion to take some 
articulars on the spot for 
illustrating this old relic. The 
drawing, together with three 
photographs, Figs. 10 and 
11,37 will convey to readers 
the rude though successful 
working structure of New- 
comen’s age, with its trussed 
oak beam with circular ends 
and open-topped cylinder. 
The cylinder was 5ft. 6in. 
diameter, and had clearance 
enough to allow of working 
8ft. stroke if required—the 
cylinder is 10ft. long. The 
piston was 
h 


As is well known, Thomas Newcomen, of 
Devonshire, invented in 1705 the first successful cylinder and piston 
ines, and this example is considered one of the early large 
had already referred. The year 1705, | engines built by him, possibly about the year 1745-50.*° C) 





B for admitting injection water to condense. the steam for form- 
ing the vacuum, and a flap valve C—kept closed by a weighted 
lever—for the escape of the condensed water. The Newcomen 
engine was utterly dependent on manually worked valves, 
until that eminent youth Humphrey Potter devised self-acting 
catches whereby the working beam was made to supplement the 
opening and closing of the valve.** This led to the introduction of 


Newcomen Engine at Ashton Vale Iron Works, Bristol. 
. 
Dismounted 1900. 


froma Sketch made in September, 1895. Lrected about 1746-60. 


(©) 
































Indicator Diagram taken from above Engine, 27th May, 1895. 
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Fig. 1O—ENGINE AT ASHTON VALE IRONWORKS 


packed with rope ends and loaded with pig iron to \ the plug frame fitted with catches to act on the valve levers—first 


elp to balance the indoor stroke, and was worked with acoveriug of | put on.a Newcastle engine by Henry Beighton in 1718.29 gThe 


water on the top, so that if the packing was not quite tight, 


engine was at first supplied with steam from a haystack boiler, but 


water only passed through and helped to maintain the vacuum. | was latterly supplied with steam from the boilers working the 





** Mr. Norris writes that, as contemporary evidence in the belief of the | 


grant of a patent 
Ford, of Cd tients ys quoted an extract from a letter from Richard 
= Coalbrookdale concern under date 26th November, 1788, *‘ And as ye 
- = for ye Fire Engine is about expiring, that business will conse- 
1 Tee more increase.” The date of this patent would be about 1713.; 

~* See also “ Transactions ” of British Association, 1877, re 217. 


*» Compiled by the writer from particulars taken by him from the | 


engine itself at the South Liberty Colliery in 1895, at which date the 

South A hod in regular work, It has since been dismantled. There is at 

when ft ensington a photograph of this engine, taken many years ago, 
€n it was in a more perfect condition than it was in 1895. 


, to Thomas Goldney, of Bristol, both partners in | 








The valves fitted to the cylinders consisted of a circular lift steam 
valve for admission of steam—marked A in drawing—a slide valve 














Fig. 11—ENGINE AT ASHTON VALE IRONWORKS 


winding engine, which was passed through a reducing valve into a 
receiver down to a pressure of 241b. to the square inch, at which 





earlier than this date 





~ 26 Mr, W. G. Norris writes that he has little doubt that the castings for 
| this engine were made at Coalbrookdale about the year 1760, or perhaps 
| a few years earlier ; no castings so large could have been obtained much 


7 Mr. W. G. Norris writes, in reference to these illustrations, that 


there must have been renovation in the early years of the last century, 
as the large adjusting screws at the end cannot have been of the same 
date as the cylinder. 

28 This story is quite discredited. —H. D. 

29 See ‘* Imperial Cyclopedia of Machinery,” by W. Johnson, 1856, 
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pressure it entered the cylinder. The beam was built of oak 
timber trussed with rods, 24ft. long and 4ft. deep, and had V- 
shaped gudgeons of cast iron—bolted to the beam in the form of a 
collar—rocking in cast iron gudgeon blocks. Its weight with the 
gudgeons, trusses, &c , was about five tons. The engine made 
from ten to eleven motor strokes per minute, 

The pumps, which were three in number, were bucket lifts, and 
9Zin. in diameter, and were worked from the end of the beam by 
chains secured to the beam and passing over the wooden arcs at the 
ends of the beam—as shown on the drawing—and thence down to 
the rods of the pumps, which were of wood bolted together with side 
straps. The pumps were in three lifts and delivered one into the 
other from the bottom of the shaft, which was 750ft. deep. There 
was a jack-jump J attached to the engine, which lifted water into 
a cistern at the level of the beam floor to supply the injection water 
to the cylinder. It may perhaps be interesting to describe its 
mode of action. A vacuum was formed on the under side of the 
piston by the admission of steam which was then condensed by the 
admission of the injection water, and the top of cylinder being 
open to the atmosphere, the atmospheric pressure exerted itself on 
top of piston, causing it to descend with an energy due to the 
perfection of the vacuum formed, and so producing the indoor 
stroke which lifted the pump rods at the other end of the beam, 
thereby actuating the buckets of the pumps and lifting the water 
from the bottom of the shaft. The outdoor or descending stroke 
of the pumps was made chiefly by the weight of the rods, &c., and 
thus the double stroke was e>mpleted. 

No indicator diagrams had ever been taken from the cylinder 
until the writer took some in 1895, for which purpose the cylinder 
had to be drilled and indicator connections and gear fitted. The 
valve diagram, Fig. 10, represents the indicator card showing 
the amount of vacuum to be between 91b. and 101b. This diagram 
at a speed of 10 strokes per minute gives about 52 horse-power. 
The old man seen in Fig. 11, near the gudgeon blocks, worked 
the engine up to the time of its being dismounted in 1900, 
and had driven it since he wasa boy. His father and grandfather 
had worked the engine before him. There were no records 
obtainable of the cost of the engine, neither was the writer able to 
gather any information as to who made the castings or erected 
the engine. He had examined for a date on the cylinder and 
other parts of the engine, but could find no evidence of it. The 
gear for actuation of the steam valves and injection valves was 
almost identical with that of the illustrations of the earliest 
engines, in confirmation of which the writer had consulted a very 
oid publication called ‘‘The Principles of Mechanics and the 
General Laws of Motion,” by Emerson, published in 1758, kindly 
lent to him by Mr. T. Bush, of Bath, formerly of the firm Messrs. 
Bush and De Soyre, of Bristol, and which he had shown to Mr. 
Davey. Mr. Norris believes that a second edition of this book was 
published some years later. 


(To be continued.) 








CATALOGUES, 


BaLpwin Locomortve Works, Philadelphia, U.S.A.—Record of 
Recent Construction, No. 44, 1903. 

LaNGpOoN-Davigs Etectric Motor Company, Limited, 101, 
Southwark-street, London.—Pamphlet on single-phase alternating 
current motors. 

D. SANTONI AND Co., Limited, 28, Ely-place, Holborn-circus.— 
Price list of brush holders, brushes, carbons, and safety suspension 
locks for arc lamps. ' 

_ HOLDEN AND Brooke, Limited, West Gorton, Manchester.—This 
is a pamphlet entitled, ‘‘ What We Make,” and is intended to 
show a few of the firm’s products. 

Davip BRIDGE AND Co., Castleton, Manchester.—In this little 
brochure is described and illustrated a hauling plant, recently laid 
down at Penwyllt, South Wales. 

HENDRIK AND TuINER, Godesberg am Rhein. Catalogue of 
machine tools of German manufacture.—The book contains over 
150 pages, and the illustrations leave little to be desired. 

HarDY AND PapMore, Limited, Worcester Foundry, Wor- 
cester.—Catalogue and price list of Southall’s patent ‘‘ Ideal” gas 
and oil engines. The illustrations are very neatly produced. 

BrusH ELECTRIC ENGINEERING CoMPANY, Limited, Belvedere- 
road, London.—Bolletin No. 4, devoted to incandescent lamps and 
fittings. The illustrations are produced with considerable taste. 

KERR, STuarT AND Co, Limited, 20, Bucklersbury, London. 
Mining machinery catalogue.—The book is subdivided into four 
sections, as follows: Permanent railway, portable railway, mining 
machinery and locomotives, 

RoBERT W. BLACKWELL AND Co, Limited, 59, City-road, London. 
Catalogue No. 59, devoted toI. T.E. circuit-breakers.—The contents 
cover a wide range, and there are illustrations of some 1400 indi- 
vidual types of instruments. 

ATELIERS Demoor, 299, Chauss’e d’Anvers, Brussels.—Cata- 
logue illustrating L. Tricot’s apparatus for turning the wheels of 
locomotives, tenders, and wagons. A second book is devoted 
entirely to machine tools for the working of metals. 

De Dion- Bouton, Limited, 10, Great Marlborough-street, Regent- 
street, London.—This little pamphlet contains illustrated descrip- 
tions of various combinations of which the De Dion-Bouton petrol 
motor forms part. These include electric lighting plants, pumps, 
and belt-pulley motor plants. 

COLE, MARCHENT AND Morty, Limited, Bradford.—This firm 
has sent us a nicely produced souvenir of the opening of No. 3 
generating station, belonging to the’ Bradford Corporation elec- 
tricity depdt. This is a book containing a well-illustrated descrip- 
tion of these works, some of the plant in which has been supplied 
by this firm. 

MILES-BEMENT-PonD CompaNy, New York and London.— 
Pamphlet on iron and steel-working machinery, steel hammers, 
and hydraulic machinery. The contents include beautiful illustra- 
tions of lathes, planing machines, boring mills, &c. A word of 
praise is due to the excellent printing and decorative features of 
the book. 

RANSOMES AND RarigR, Limited, Waterside Ironworks, 
Ipswich.—This handsome book is devoted to lifting machinery, 
and typical examples are given, with illustrations, reproduced from 
meg te of machines which have been constructed at Ipswich. 

‘he book opens with a well arranged list of contents and descrip- 
tion of the works, 

NaTIONAL FIREPROOFING Company, Pittsburg, U.S,A.—This 
edition consists chiefly of a selection of completed pages for an un- 
abridged edition of an extensive forthcoming work. The present 
work is mach more than a catalogue ; it covers almost the whole 
field of fireproof and fire-resisting constructional work, treating 
particularly of the use of the material known as ‘‘ Porous Terra- 
cotta.” The book is beautifully bound and printed, and the size of 
page adopted renders its carriage in the pocket possible, 








AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, October 21st. 

Tue steel situation has improved slightly within a week. Bids 
were opened on the 3rd inst. for armour plate, amounting to 
15,000 tons, to supply five battleships to be constructed, namely, 
the Vermont, Minnesota, Kansas, Mississippi, and Idaho, 

The armour plate has always been made by the Midvale and 





Homestead Steel Works, but a new bid has been made by the 
Midvale Steel Co., which has no armour plate mill, but which pro- 
poses to build one if it can obtain a share of the work. The Mid- 
vale people have asked for the entire contract, but it will not be 
allotted them. The Government are anxious to have more com- 
petition in armour plates, and would gladly award a third of the 
amount to the Midvale people if they had the facilities. What 
the Government will do cannot be premised. 

A very strong factor in American commercial affairs is the crops 
now in sight. The present indications are that the corn crop will 
reach 2,307,860,000 bushels. The prospective wheat crop will be 
659,000,000 bushels, against 670,000,000 bushels last year and 
748,000,000 for 1901. The cotton crop will also be up to the 
highest agi of several years past. Prices for all these pro- 
ducts are at the highest average for years. These are all favour- 
able indications. 

The exports from the United States are also regarded as favour- 
able by —— in figures. For the past eight months the figures 
are 860,000,000 dols. compared with 803,000,000 dols. same time 
last year, of which 502,000,000 dols. were products of agriculture 
as compared with 459,000,000 dols. same time last year. The 
export trade is a natural and not a stimulated one. American 
manufacturers have not had the opportunity for pushing trade 
abroad, having their attention confined to domestic requirements. 
As soon as conditions at home permit them to give attention to 
foreign markets they will probably materially increase their trade. 

The restriction in pig iron production is slightly benefiting the 
market. A number of furnaces will blow out this week and next. 
During September 27 furnaces blew outand 7 in, and during that 
month stocks of pig iron increased 85,000 tons. 

We are now hearing of inquiries from the railroad companies 
whose estimates for 1904 have been completed in a large 
number of instances. The quantity of material wanted runs to 
over 1,000,000 tons, and not all yet are heard from. The figures 
already received are enough to satisfy the rail makers that their 
capacity will be fully employed throughout the year, and that the 
volume of orders on their books for forward delivery will not 
decline. An immense amount of railroad work is projected. The 
actual traffic requirements of the country are demanding more rail- 
way facilities, 

The steel industry in general is shaping matters to increase 
production for the coming year. The present policy of restriction 
does not mean much. In fact, it is only a cautionary procedure 
which is creditable to the steel managements, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MaTTerS have somewhat improved this week in the iron trade, 
but business is by no means buoyant, and only moderate acconnts 
of business were heard on ’Change in Birmingham to-day—Thurs- 
day. The market, however, appears to be supported by foreign 
anc colonial orders for various descriptions i railway material, 
bridge and roofing work, and mining plant. With regard to this 
last mentioned department, some of the makers of miniag 
machinery and plant have been giving out unusually good orders 
lately for steel and for foundry pig iron necessary to its construction. 
A large proportion of the mining machinery made in the Midlands 
is finding its way at the present time to Western Australia, and 
information which has reached this district estimates that 90 per 
cent. of the known auriferous area of that colony is still entirely 
unprospected, so that it is not at all improbable that other mining 
centres of great importance may be found which will mean further 
orders for Midland manufacturers for machinery and tools, the 
materials necessary for making which will also be mostly derived 
from local sources. 

Midland merchants are advised thatthe output of the sixteen chief 
Westralia mines for the completed year 1903, now drawing to a 
close, will probably exceed 63 per cent. of the total output of West 
Australia, and the dividends from this groupare expected to reach 
close on two millions sterling (£1,800,000), or over 35 per cent. 
improvement upon the year previous. Gas engines, oil engines, 
and electric motors are also on order at district works for this 
growing market. Part mine pig iron is still quoted 48s. 6d. to 
493. 6d.; and all-mine ordinary, 603. to 67s. 6d., and all the avail- 
able supply is going into early consumption. 

In the finished iron trade the home demand from the agri- 
cultural districts continues very poor on account of the unfavour- 
able meteorological conditions, and the galvanised sheet makers 
are among the chief sufferers, though the condition of the foreign 
and colonial trade partly compensates them. Quotations, however, 
are somewhat lower than last week, and some makers are content 
to ask £11 for 24 gauge, f.o.b, Liverpool. Common unmarked 
bars are quoted £6 5s. to £6 10s., with a moderate demand. Nail 
rod and rivet iron is in fairly good call at £6 12s. 6d. to £6 15s. 
Steel wire rods used to be made to some extent in this district, 
but the industry has now gone North, though the necessary steel 
for the rod-making is sometimes ordered locally. 

There was a time when London and Midland merchants used to 
send thousands of tons of steel wire rods to the United States, but 
that trade was stopped by the advent of the McKinley tariff. A 
good trade used also to be done with Canada, but this also has 
almost entirely ceased. Competition in steel wire rods has in 
the past been severe from Germany, where the makers put down 
fast running mills, thus getting the material through the rolls 
hotter and giving it a beautiful clean blue finish. They have, how- 
ever, by no means been allowed to have things all their own way, 
and some of the British makers possess plant for this purpose pro- 
bably second to none in the world. Bessemer billets in good 
demand at about £4 12s, 6d. 

The railway carriage and wagon building companies are as busy 
as they can be both on home and foreign contracts, and are good 
customers for material. Irrigation requirements in India are 
expected to afford a great deal of business to Midland manu- 
facturers during the coming year in the way of pimps, tools, 
cranes, and various classes of motors. Decided exception is taken 
in this district to some portions of the Australian Patents Bill, and 
especially to the proposed new rule that no patentee will be 
allowed to import goods protected by an Australian patent into the 
Commonwealth after four years without invalidating such patent. 
The Bill has not yet become law, and efforts are, it is understood, 
being made to obtain some modification of this provision. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The reports I receive with regard to the Lanca- 
shire engineering industries continue altogether unsatisfactory, 
and for the most part indicate a tendency towards a very general 
slackening in trade. Electrical engineering sections are still mostly 
well off for work, and this applies to firms engaged on structural 
engineering, in which there is a fair amount doing. Machine tool- 
makers, however, seem to be steadily getting worse off for orders, 
many establishments rien Haegie of work. Hydraulic engineers 
also report that there has been a decided decrease in new work 
iving out in this branch of the trade, and boilermakers continue 
ut very indifferently off for orders. The textile machinists 
report some slight improvement, chiefly in connection with orders 
for export, but these continue to be competed for at very low-cut 

figures, which in many cases leave little or no margin of profit, 
The close of the last week bréught about rather a slump in 
— of some brands of pig iron, chiefly :Scotech and Middles- 
rough, and, although there has since been partial recovery and 
a steadier tone in the market, the situation all through remains 





‘equally suitable for weaving one or two 


Lisfac is restricted, not only as the result 
of depression in the principal iron-using industries, but also owi, 
to the unsettled state of the market and the want of confidence as 
to the fature. Consumers consequently still buy as cautiously ag 
possible, and, although for prompt delivery prices are fair} 
steady, low forward quotations continue to be made by speculatiy 
operators. Makers of local and district brands hold to late ra} “ 
and, except that there is forward underselling in Lincolnshire, Prices 
are generally firm at recent quotations, @ scarcity of Derby. 
shire brands is ery a prices for these strong ; and incolnshive 
makers, aithough here and there merchants are forward sellers 
at 6d. to 1s, per ton below the list basis rates, have no difficulty in 
getting their pe on prompt sales, and where merchants ip. nire 
for anything like quantities, makers frequently decline to quote 
me for comparatively small parcels. Delivered Manchester 
No. 3 foundry Lancashire remains about 53s.; the minimum list 
basis for Lincolnshire 493. 6d., with merchants forward sellers at 
about 48s. 6d. to 493., and Derbyshire firm at about 53s, 6d, up to 
54s.6d. Forge qualities which are only in very moderate requeg 
owing to Lancashire forges being mostly short of work, remain without 
quotable change, and, delivered Warrington, Derbyshire averages 
about 503., with Lancashire and Lincolnshire 49s. 8d. net. Middles. 
brough iron, for which there were exceptionally low - eyt 
quotations both for prompt and forward delivery at the close 
of last week, has recovered slightly, and buyers conld scarcely 
place orders within about 3d.° per ton of the minimum rates 
which were current on Friday. There are still low for. 
ward sellers, but not at quite such low-cut figures, the opinion 
in many quarters being that the continued large shipments of 
Middlesbrough and the lowness of stocks do not justify the 
excessive cutting that has recently been going on. For prompt 
delivery by rail Manchester, 51s, 4d. would be about the minimum 
quotation for ordinary brands, with makers in some cases « juoting 
up to 52s, 4d.; lower figures than these would, however, be taken 
on forward sales. Scotch iron remains low, and some brands are 
perhaps, if anything, somewhat easier. Delivered Manchester 
docks, both Eglinton and Glengarnock could be bought at 56s, 6d, 
and Gartsherrie from 58s. 6d. to 593. net. . 

In the finished iron trade the unsatisfactory position I have 
reported for some time past undergoes no improvement. Most of 
the forges continue short of work, and the new business coming 
forward is small in quantity and only from hand to month. 
Quoted prices remain unchanged, makers having no margin for 
any further concession, the rates already ruling being altogether 
unremunerative. Delivered Manchester, La hire bars remain 
about £6 8s. to £6 10s.; North Staffordshire, £6 7s. 6d. and £6 10s, 
to £6 15s,; sheets, £8 to £8 2s. 6d.; and hoops, £7 2s. 6d. random 
to £7 7s. 6d. special cut le’ , and 2s. 6d. less for shipment. 

Generally throughout the steel trade an indifferent sort of 
business continues the prevaillng report. Hematites still meet 
with only a very slow inquiry, and prices still tend downwards, 
sellers being prepared with a further giving way of about 3d, per 
ton upon last week’s quotations, 

In billets local makers are doing very little, but their quoted rates 
remain unchanged at about £4 12s, 6d. to £4 13s. 6d. delivered, 
There is also rather a cessation of operations in German billets, 
following the very considerable sales that have been made recently, 
and any inquiries on the market are chiefly for delivery forward, 
There is — little or no prompt business just now being 
done upon which to base prices, but forward quotations are about 
£4 43. to £4 5s. for German billets din, and upwards, and £4 63. to 
£4 6s. 6d. for billets from 2in, to 4din., according to the point of 
delivery in Lancashire. 

The reduction reported last week of 10s. per ton in steel boiler 
plates does not seem to have stimulated any very largely increased 
weight of buying, boilermakers for the most part being only very 
moderately off for work, and, as a consequence, have no require- 
ments of great weight to cover. The pro ] put forward by the 
boilermakers to establish a steel plate works on their own account, 
to render them independent of the Associated makers, is a good 
deal discussed on ‘Change; but manufacturers express very 
decided doubts as to the F yo being carried into effect. It is, 
however, seriously regarded by many of the leading boilermakers, 
and is certainly within the range of possibility. 

Other descriptions of manufactured steel remain without 
quotable alteration, but prices are cut low where there is anything 
like a good specification on the market. Steel bars remain £6 5s, 
to £6 7s. 6d., up to £6 10s. as a special juotation ; common plates, 
£6 to £6 2s, 6d.; and boiler plates £6 12s. 6d., delivered in the 
Manchester district. 

The strong upward move in raw copper Sones the last few days 
has brought about an advance in manufactured metal, represent- 
ing #d. per lb, on copper goods, and 4d. per lb. onall brass goods. 
The list basis quotations, delivered Manchester, are now :—Solid 
drawn brass tubes, 74d.; solid drawn copper tubes, 94d.; brazed 
copper, @{d.; brazed brass, 8#d.; yellow metal condenser plates, 
64d.; brass wire, 6/d.; copper wire, 84d.; rolled brass, 64d 

An important conference has been held during the past week at 
the offices of the Manchester Engineering Employers’ Association 
between representatives of the Amalgamated Society of Engineers 
and of the United Pattern Makers’ Association and representatives 
of the employers to consider an application sent in by the pattern- 
makers for an advance in wages of 23, per week, namely, from 40s, 
to 42s, The whole question was exhaustively discussed, and the 
arguments of the representatives of the respective trades unions 
were carefully listened to by theemployers. In view, however, of 
the serious depression just now prevailing throughout the engineer- 
ing trades of the district, the employers felt themselves under the 
necessity of pointing out that at the present time no possible 
concession with regard to any higher rate of wages could be con- 
sidered, and that therefore they must decline to accede to the 
request for an advance which had been sent in to them by the 
pattern-makers, 

Messrs. Craven Brothers, of Manchester, have just completed to 
the order of Messrs. Charles Markham and Uo., Limited, of 
Chesterfield, a strong and exceptionally powerful electrically-driven 
planing machine, which is constructed to plane 30ft. long by 10ft. 
wide by 10ft. high, with two tool boxes on the cross slide and one 
on the face of each standard, all separately self-acting. The bed 
and table has three planed surfaces, the two outside surfaces of 
V-shape, and the centre surface flat; these surfaces being oiled, 
self-acting by action of the table. The table is traversed along 
the bed by well-geared double-rack motion through gearing from 
pulleys with open and cross belts, these pulleys being driven by an 
electric motor self-contained on the machine, fixed on a strong 
bracket extending the full width of machine, carried by 
projections cast on the uprights, with a starting switch 
fitted with automatic release fixed in a convenient position fur 
the attendant to stop and start the motor. The machine i: 
also srranged for planing at right angles to the table by 
a special tool box fixed to one of the squares on cross 
slide, which is traversed by a screw motion through gearing 
and pulleys, these pulleys being driven by the same motor that 
drives the main table. The cross slide, as well as the tool box 
on the cross slide, are balanced. The gearing throughout is 
machine-cut, and the machine, which is fitted with improved 
strap-shifting gear and self-acting motions, is made in every 
respect to comply with all the conditions laid down by modern 
—- The machine, which is intended for planing large engine 

ds at one setting, is very massive in all its parts, and weighs 
100 tons. ¥ 

Messrs, G. Birch and Co., Salford, have recently made an im- 
gpa moa in their patent power wire mattress weaving machine 
y adding to it an automatic stop motion for regulating the length 
of wire to be woven, which is adjustable for varying lengths up to 
a maximum length of about 13. By means of the automatic 
stop the length of wire to be woven is determined automatically, 
thereby preventing waste of wire; the machine is readily and 
quickly adjusted to suit the varying janes required, and it is 

res simultaneously, 


— 
very unsatisfactory. nda 
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The proposed standardisation of the structural parts in Lanca- 

9 boilers, to which I have made reference in previous notes, is 
poste thing something like definite settlement. The list of 
ap! ee to the questions sent out by the committee appointed by 
fh Manchester District Engineering ‘Trades Employers’ Associa- 
tionthave now all been received, and were considered at a meeting 
held jast week. I understand with regard to the representatives 
of the boiler insurance companies, who had also to be consulted on 

e matter, there is no important divergence between them and 
the committee upon the really essential points, Practically, 
it remains with the trade to come to a definite arrangement upon 
this important question, and _a general meeting will probably be 
called at an early date. ‘ re 

Depressing reports come to hand from representatives of collieries 
throughout this district. Possibly these to a large extent are due 

to the absence of that development of demand which is usually 
Jooked for at this time of the year. House-fire descriptions still 
meet with but a slow inquiry, and for the most part collieries are 
barely moving away their output, with pits running not more than 
four days per week, ¥ 

The commoner sorts of round coal are mostly hanging at 
collieries, owing to the very indifferent demand for steam and 
forge purposes, and there is a weakness in prices, surplus output, 
as it accumulates under load, being pushed for sale at special 
clearance rates, particularly where it can be taken off the home 
market. Surplus output from outside districts, chiefly from 
Derbyshire and Staffordshire, also continues to compete on the 
market here, and the situation is altogether a most unsatisfactory 
one from the coalowners’ point of view, many of the local pits being 
unable to cover cost of production at the selling prices now current 
on the market. At the pit mouth ordinary steam and forge coals 
scarcely average more than about 7s. 9d. to 8s. 3d. per ton, only 
special sorts fetching anything appreciably above these figures. 

For engine fuel there is a steadily increasing inquiry for mill 

urposes, and in the better qualities of slack very few local 
collieries have any large surplus hanging upon their hands. There 
are, however, plentiful supplies of the commoner sorts, and there 
is an abundance of slack offering from outside districts, the 
competition of which tends to keep down prices, which, notwith- 
standing the increased d d for mill ec ption, are not being 
more than maintained at late rates. 

Only a limited inquiry for steam coals is reported at the 
Lancashire ports, and with a good deal of surplusoffering, owing to 
the unsatisfactory condition of the inland trade, prices continue to 
rule very low. Delivered at the ports on the Mersey, ordinary 
steam coals are readily obtainable at 7s. 9d. to 8s. 3d., and 
business even in the better sorts is difficult at anytbing appreciably 
above this figure. 

For coke there is a steady demand generally, and although 
furnace qualities are perhaps not quite so strong as they have been, 
there is no really quotable giving way in prices, whilst foundry 
qualities remain firm at full rates. 

Barvow.—There is not much life{in the hematite pig iron trade 
this week, and the general condition of the industry is unsatis- 
factory. The output at the moment, —— reduced during 
the past few wee by the blowing out of three furnaces, is in 
excess of the demand for immediate consumption. This is shown 
by an increase of 485 tons in warrant stores, as well as in the 
increase in stocks held by makers. Stocks of warrant iron now 
total up at 13,471 tons, It is estimated that stocks in makers’ 
hands now represent 150, tons. Prices are easier at 56s, 6d. 
net f.o.b, for mixed Bessemer numbers. Warrant iron is at 
533, 11d. net cash sellers, buyers 2d. less. Ordersjjfor forge and 
foundry iron are quiet, and makers are not so busy in Bessemer 
iron as they have been, as steel7makers are“not using such large 
deliveries, There are thirty furnaces in blast, being seven less 
than in the corresponding week of last year. 

Iron ore is in quiet demand, and raisers are not able to clear all 
the metal they raise, but good average sorts are at lls. per ton net 
at mines, Spanish ores are quiet at 15s, 3d. net at West Coast 

rts, 

Steel makers are more actively employed, and it is reported they 
are better off for orders, but it is not probable from present appear- 
ances that they will be able to maintain general all-round activity 
till Christmas, The rail mills and the plates are again on full time. 
At the former some heavy section orders are engaging attention, 
as well as tram rails for Gloucester. Lately deliveries of the latter 
have been completed to the Wallasey district, Plates are fairly 
well ordered forward, but deliveries are not wanted in many cases 
for some time, and makers are waiting to a large extent for 
specifications, Other steel sorts are quiet, Prices generally are 
easier, 

Shipbuilders are short of orders, notwithstanding that come new 
ones have been recently placed. 

= and coke quieter, and prices are a shade easier on the 
week, 

The shipping returns from West Coast ports for the week do not 
show much activity in the export trade‘of metals. The exports of 
pig iron and steel reached 13,278 tons, of which 3924 tons were iron 
and 9354 tons steel, in comparison with 17,451 tons in the corre- 
sponding week of last year, showing a decrease of 4173 tons, The 
total shipments for the year have reached 736,193 tons, as against 
ey A > m+ for the corresponding period of last year, a decrease 
of 67,/49 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ine South Yorkshire coal trade keeps in a satisfactory condition 
average time in most of the district collieries being made. House 
coal is in rather better demand than last reported, the tonnage 
going to London, as well as to the Eastern Counties and other 
distant markets, being heavier than usual at this period of the 
year, It is stated, however, that in several instances owners are 
not insisting upon the 1s, per ton advance which was imposed at 
the beginning of the month. That advance, however, is certainly 
being pressed locally, and is obtained wherever quantities ordered 
are not sufficiently large to tempt the acceptance of lower prices. 
The principal business in this class of coal is done in Barnsley 
house, which is now quoted from 10s, 6d. to lls. 3d. per ton; 
secondary sorts from Is. to 1s, 3d. per ton less. Best Silkstones, 
which are in diminished request, fetch 12s, 6d. per ton. 

Good business continues to be done in steam coal, and when 
sas export trade closes for the season it will be found, we be- 
leve, to have been “gy soma f heavy. Large shipments are 
still forwarded to the different Baltic ports, and for other 
Eoropean markets the business is above the average, A steady 
ay is being done at home, although the demand is nothing 
ike what it ought to be. Coal bought in the open market 
continues to fetch from 3d. to 6d. per ton above the contract 
price of 9s, per ton. Railway companies are taking full deli- 
laren, under contract, and in several instances are even taking 
= ri shorter days and continuously wet and dull weather are the 
: factors in the present exceptionally good demand for gas 
- , the companies pe busy now getting together their stocks 
sed winter, tn small coal the output is rather in excess of market 
Pree with the result that values are somewhat weaker. 
joni falling off is reported in coke. The values show a downward 
a ency ; 12s, per ton is a fair price for the best ordinary sorts, 
= Sometimes that quotation cannot be reached. Best washed 
= ni which sales are not very brisk, fetches a little more 
a = iron market continues in a very depressed state. It is note- 

es y, however, that while Yorkshire brands keep on the down 
, nag being about 3s, 6d. per ton less than they were in 
oy 24 -Derbyshire irons get firmer, In several instances brands 
© neighbouring county fetch 1s. per ton more than they did a 





short time ago. There is a clear mg however, for this 
contrast in the two classes of irons. In Derbyshire a very large 
part of the make of pig iron is used by the Derbyshire mannufac- 
turers for pipes and castings, which are in free request all over the 
country. ere is thus only the surplus to put upon the open 
market—unlike the Yorkshire irons, of which very little is used 
where they are produced. 

There is almost as much complaint in the steel trade as in iron, 
The explanation is that during the last ‘‘ boom” the means of out- 
put, more particularly in crucible steel, were so ely increased 
that heavy orders are needed to keep the men anything like fully 
pe a As these orders are not forthcoming, there is only 
partial work obtained. The weight of crucible steel now being 
produced would have been considered as rather more than 
moderate a year or so ago, but now it is altogether insufficient for 
the plant and the workmen. It is reported that engineering 
establishments engaged in specialities maintain a fair average 
demand for steel. That may be so, but in the general run of 
work the business doing is much below the average. With 
regard to Bessemer and Siemens steel, there can be no improve- 
ment in these departments until the heavy industries in military, 
marine, and railway material get brisker. An intimation has 
appeared locally that the Admiralty are about to place orders for 
armour, but up to the time of writing these have not reached the 
Sheffield district. Inquiries, however, have been received for the 
armour for four cruisers of the Duke of Edinburgh class, and the 
tenders are going in this week. These are first-class cruisers, A 
slight change for the better is reported at several of the — 
mills and forges, where, in consequence of several fair orders whic 
have recently come to hand, better time has been worked. There 
is urgent need for improved business all round. The number of 
those only partially employed is now getting very serious. Workers 
in the heavy industries, as a rule, make high wages, but they 
ri the money about as quickly as they get it, with the result 
that when trade gives out they are thrown upon their backs, and 
relief measures are imperatively necessary. 

The shareholders of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Iron Works, Sheffield, at an extraordinary 
meeting held on the 28th inst., confirmed the resolutions passed at 
the special meeting on the 12th inst., for the amalgamation with 
Laird Brothers, shipbuilders, Birkenhead. By these resolutions 
the capital of the company is increased to £2,500,000, and the 
name is altered to Cammell, Laird and Co., Limited. 

At a meeting of the Sheffield Education Committee, on the 26th 
inst., the Lord Mayor had a pl t ann t to make with 
respect to the evening classes. Some time ago Messrs. Vickers, 
Sons and Maxim, River Don Works, Sheffield, put forward a plan 
whereby many of their employés were offered an advance in wages 
if they satisfied the examiners in certain subjects taught at the 
evening classes under the control of the Committee. The Lord 
Mayor is now able to announce that other employers of labour in 
the city have followed suit. The experiment will be watched with 
great interest as a step towards study with a definite industrial 
object in view. 

Mr. A. B. Markham, M.P. for the Mansfield Division of Notts, 
and who is accepted as a competent authority on the coal industry 
of South Yorkshire, North Derbyshire, and Notts, had a very long 





‘letter in the Times of the 26th inst. One important part of it 


deals with the coal trade. Mr. Markham contends that coal is 
capital, and that in the life of the present generation the thick 
steam coal seams in this country will be practically exhausted. 
‘* On the Continent,” he says, ‘‘ there are immense deposits of soft 
coal which cannot compete for steam-raising purposes with the 
thick steam coal seams of this country; but so soon as we have 
exhausted our cheap steam coals I cannot see how it is possible the 
export trade in coal can be maintained.” In Yorkshire, he 
estimates, the deep coal will last from sixty to eighty years, 
but the deep coal proved in Nottinghamshire has, so far, 
given disappointing results. The Derbyshire steam will be 
practically exhausted in thirty years, and the South Wales 
steam coalfield will be finished during the life of the present 
generation. ‘*‘No doubt,” adds Mr. Markham, ‘‘there are 
immense deposits of soft coal in this country which will last for 
hundreds of years ; but the foreigner to-day does not buy this class 
of coal except in small quantities, because he has an abundance of 
it in his own country. Coal, therefore, being capital in the strictest 
sense of the word, should be treated differently from other exports, 
for it cannot be replaced, and is, therefore, a raw product entirely 
different from other raw products produced from the soil.” 

Mr. J. W. Shepherd, who has been local goods agent for the 
London and North-Western Railway Company, is — city 
for a commercial appointment at Manchester. A number of his 
colleagues of the Midland, Great Central, Great Northern, Great 
Eastern, Great Western, Lancashire and Derbyshire, and East 
Coast Railway companies have made a presentation to him this 
week in recognition of the esteem in which they held him, 

Mr, A. L. C. Fell, manager of the Sheffield Corporation tram- 
ways, is a candidate for a similar position under the London 
County Council. He was one of the number reduced to three, 
and it is believed that, at the meeting of the General Purposes 
Committee next Tuesday, he will be appointed to the position, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


‘'H1s week has been on the whole a more favourable time for 
sellers of iron and steel than several recent weeks have been ; the 
tone has become more sanguine; and as regards pig iron, more 
business has been transacted and at improved prices. The course 
of the Cleveland pig iron market for some weeks was altogether 
anomalous, for, with increasing shipments, short supplies, and 
rapidly-falling stocks, there were also persistently declining prices 
until, on one day last week, Cleveland warrants could be had at as 
low a figure as 42s, 8d. cash per ton, which was a poorer figure 
than has been reported at any time since 1898, Such an unsatis- 
factory rate was not justified by the actual or prospective condition 
of the market, and this week the downward movement has been 
checked ; in fact, improved prices have been realised. The latter 
prices seem to have been brought about partly by the increase in 
the values of some of the other metals, notably copper, and partly 
by the good statistical position of the Cleveland iron trade. 

It may be reported that the shipments of pig iron from the 
Cleveland district have during October been the best that have 
been reported in any month this year except March and June, and 
so pressing is the demand for Cleveland pig iron that makers can- 
not satisfy all the demands made upon them, with the result that 
it has been necessary to draw heavily upon the stock in the public 
warrant stores, an average of 1000 tons per day being taken 
out last week, sothat for the month up to 28th, the decrease in 
stock was 15,930 tons, and the quantity held then—112,513 tons—was 
less than at any time since July, 1902. It is fortunate for con- 
sumers that there is this stock in the public warrant stores, other- 
wise they would have greater difficulty in getting their needs 
satisfied, and also would have to pay higher prices, e shipments 
of pig iron from the Cleveland district have reached 101,261 tons 
during October to 28th, as com d with 88,424 tons last month, 
and 90,948 tons in October, 1902, also to 28th. What is most 
remarkable about the exports is the unprecedentedly heavy 
delivery of pig iron from the Cleveland district to Scotland. Last 
year’s deliveries were the best ever recorded up to that time, and 
they averaged about 1300 tons per day, but in October an average 
of no less than 2400 tons per day has been taken by the Scotch 
consumers, and more would have been delivered if it could have 
been procured, but No, 4 foundry, which is chiefly required, has 
become very scarce, producers making hardly enough to enable 
them to execute the orders they have on their books. Consider- 
ably more than half the pig iron exported from this district has this 
month gone to Scotland, : 


2 . 





A fair business has this week been done by producers of Cleve- 
land pig iron, and neither they nor merchants would take as low 
prices as were acce during the latter part of last week. They 
were not disquieted by the report that the Americans intended to 
compete in this country, and that they proposed to get their iron 
over cheaply by ems y it in the steamers conve’ cotton, 
in which vessels it would come practically as ballast. e action 
taken by the American ironmasters does not bear out such a report, 
for they are reducing the output to the level of the actual oe. 
tion of their own country. Prices on the other side do not admit 
of the Americans competing iu this country without a considerable 
sacrifice, even if they got the iron conveyed for nothing over the sea. 

The price of No. 3 C'eveland G.M.B, pis iron declined last week 
to as low a figure as 43s. per ton, but this week 43s. 3d, has been 
quoted and realised both by makers and merchants, and no one 
was in a hurry to sell. However, on Wednesday warrants having 
become easier again, second hands took 43s., Cleveland warrants 
being procurable at 42s. 9d., as compared with 43s. 2d. reported on 
the previous day. No. 1 has been at 44s. 6d. per ton, and thus was 
relatively cheaper than No. 3, as the former until lately has 

enerally been 2s. 6d. per ton dearer than the latter. No. 4 Cleve- 
d foundry ig iron realised the same price as No. 3, as also did 
grey forge, Tobi le for mottled 42s. 9d. has been given this week, 
and for white 42s. 6d. Very little No. 4 is now to be obtained, as so 
much has been bought by Scotch ironfounders, and is yet due for 
delivery. The output of Cleveland pig iron has been increased, 
but is hardly yet equal to the requirements. 

As satisfactory a report cannot be given with respect to the East 
Coast hematite pig iron trade as that noted in connection with 
Cleveland iron. Some more of the furnaces which have been pro- 
ducing hematite pig iron in this district are now making ordinary 
Cleveland pig iron, there being more chance of covering cost of 
production with the latter ; and besides this, the strike of miners 
at Bilbao has curtailed the supply of ore, as well as added to 
its price. One Cleveland firm, who have been makers of hematite 
pig iron for nearly thirty years, and on a somewhat large scale, 
have ceased to produce it at all, and all their furnaces are making 

ig iron from Cleveland ironstone. The foreign ore due to them 
is being sold to other loca] firms who are still making hematite 
iron. e demand for steel which is produced from this descrip- 
tion of pig iron is at present small, Mixed numbers of East 
Coast hematite pig iron are obtainable at 53s. per ton; No. 1 is 
at 53s. 6d.; and No, 4at 51s. Rubio ore is not readily to be had 
now, and the lowest figure that will be taken for it is 14s. 9d. per 
ton, delivered at wharf in this district. 

Somewhat more satisfactory re are given by the manu- 
facturers of finished iron and steel generally ; but the bar iron- 
makers have found it necessary to follow their Scotch competitors 
in reducing prices, the amount of the reduction being half-a-crown 
per ton, so that common iron bars are pow at £6 5s., best bars at 

15s., and best best bars at £7 5s., all less 24 per cent. f.o.t. 
Such a reduction was not unexpected, but Scotch bars are still the 
cheaper, as on this price the discount allowed is 5 per cent., 
against 24 per cent. in this district. The steel rail trade continues 
to show improvement, and prospects, on the whole, are encourag- 
ing, as inquiries are more numerous, and for larger quantities than 
for some time past. Makers’ order books are well lined, and the 
mills are kept in regular operation. It may indeed be reported 
that the rail trade is at present the most active and satisfactory of 
any branch of the finished iron and steel industries. The price of 
heavy steel rails is not below £5 per ton net at works. A fair 
amount of business is being done in tramway rails. Plates are in 

uiet request, but prices are maintained, steel ship plates at 
25 . 6d., steel boiler plates at £7, and iron ship plates at 
£6 7s. 6d., all less 24 per cent. f.0.t. The quotation for steel ship 
angles is steady at £5 10s., less 24 per cent. f.o.t. ! 

Though some improvement is to be noted in the shi building 
industry, yet work is very slack at most of the yards in the North- 
East of England, and the poner forthe winter are by no means 
encouraging. Many building berths are unoccupied, and the low 
prices at which vessels will now be built fail to bring forward more 
than a very few shipowners. It can, however, hardly be expected 
that prices will be more in favour of the shipowner than they are at 
—— but with such profitless freights ruling, and the absence of 

ividends, investors cannot readily be induced to put more of their 
money into shipping. The few orders that are secured hardly 
replace those that are completed. 

@ engineering industry is generally slack, more ially the 
marine engineering business, but those establishments that turn out 
pumping engines and colliery apparatus are doing fairly well. The 
chairman of Messrs. Richardsons, Westgarth and Co., Limited— 
Sir Christopher Furness—at the annual meeting of the shareholders 
on Monday, stated that while the dividend was at the rate of 
6 per cent. per annum that was not realised by their ordinary busi- 
ness of marine engineering, for that had been depressed all the 

ear. But the directors had extended their operations, and 
ome the agents or representatives of foreign firms who had valu- 
able patents. They become the sole representatives in this 
country of the well-known electrical engineers, Messrs. Brown, 
Boveri and Co., of Baden, and had also done a good deal in the 
manufacture of ne engines and dynamo engines, to be worked 
by blast furnace and other gases, also of an American type of steam 
blowing engines. They have completed, or have in progress, 
fifteen gas engines of upwards of 10 indicated horse-power, an 
five steam blowing engines of 10,500 indicated horse-power. e 
have secured the patent rights fora new patent reversing mi 
engine, also certain rights for making the Theiss patent apparatus 
for cleaning blast furnace and other gases. ising that steam 
turbines will soon displace reciprocating engines for driving large 
unit electric generators, the directors have arranged a licence to 
manufacture the well-known Parsons turbine for electric purposes, 
and entirely new turbine shops are being built, and will be equipped 
with the most modern plant. It is expected that this department 
will be in working order within a year. Sir C, Furness said that at 
their Sunderland works the substitution of gas engines for the 
steam-driven engines had been a great success, not only reducing 
the ccst of power, but giving extra room, which had been of con- 
siderable value. 

It this connection it may be stated that at Parsons Steam Turbine 
Works at Wallsend-on-Tyne there is now fully twelve months’ 
work assured, the orders including those for the fast cross-Channel 
steamers to be built on the Clyde and at Barrow, for the third-class 
cruiser Amethyst, now building at Elswick, and for the new Allan 
liner to be built by Messrs. Workman, Clark and Co., Belfast. 
Turbine engines may be fitted to the new Cunarders, and a com- 
mission is now investigating the question as to whether it will be 
advisable to place the turbine in these vessels. 

The cval trade is showing greater activity, and better orders 
ave in the market than for some time The Altos-Hornos 
and Viscaya Companies of Bilbao have ordered coking coal to the 
extent of 300,000 tons for next year’s delivery, and they are also 
requiring nearly 100,000 tons of foundry coke from this district, 
the prices for the former being at 10s. f.o.b., including coal tax, 
and for the latter 15s, 6d. to 16s. f.o.b., ex tax. A contract 
for 35,000 tons of second-class gas coals, for shipment to Genoa 
next year, has been placed at 14s, 6d. c.i.f., including tax, and the 
Italian Marine Department have ordered 13,130 tons of best 
steam coals, in addition to 840 tons of gas coal, and 1860 tons 
of foundry coke, to be delivered this year. A contract for 
7000 tons of best Durham unscreened coal for deliv at 
Alexandria before the close of this year has been e at 
14s, 10d. c.i.f., including tax, this leaving 8s. 9d. for the coals, 
Best steam coals are now quoted at 10s. per ton f.o.b., and best gas 
at 8s. $d. f.0.b., while foundry coke is at 16s, f.o.b., and medium 
at 14s, 6d., delivered at Middlesbrough furnaces. At the South 
Hetton Colliery experiments are being made with liquid air as a 
substitute for the present class of explosions employed in blasting 
in coal and other mines, Mr, W. 0. Wood, the chief agent of the 
South Hetton Coal Company, is one of the patentees of the process, 
and it is reported that so far the experiments have been successful, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slightly firmer feeling in the warrant market 
this week. The recent decline has proceeded largely upon the 
reports of bad trade in America. The news most recently to hand 
from that source is somewhat conflicting, but, on the whole, it is 
not considered likely that the Americans can immediately send 
to Europe any considerable quantity of raw iron. 

Business in the warrant market has again been almost exclusively 
confined to Cleveland iron, the prices of which sharply improved 
early in the week. This movement was attributed to ths unusually 
large quantity of iron that had been withdrawn from store for 
shipment to Scotland and the Continent. The consumption of 
Cleveland iron just now in Scottish foundries is exceptionally 
large. Business has been done in Cleveland warrants at 433. 14d. 
to 423, 1ld. cash, 43s. 3d. for delivery in seventeen days, and 
43s. 3d. to 43s, one month. 

Scotch warrants are quoted somewhat lower at 48. 9d. to 
493s, 3d., and Cumberland hematite at 54s. to 53s. 11d. one month. 

A small quantity of iron continues to be withdrawa from the 
warrant stores of Glasgow, but the demand is for the most part 
readily met direct from the ironworks, where the output is 
steadily maintained at about the same rate as this time last year. 

There is a good steady market for Scotch hematite pigs, which 
are quoted by merchants 58s, 6d. per ton for delivery at the West 
of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
have been 5118 tons, compared with 8452 tons in the corresponding 
week of last year. Of the total, there was shipped to Canada, 
915 tons ; South America, 14; Australia, 140; France, 165 ; Italy, 
630 ; mE 5 90 ; Holland, 185 ; Spain and Portugal, 30; other 
countries, ; the coastwise shipments being 2644 tons, against 
1442 tons in the same week of last year. 

The arrivals of Cleveland pigs at Grangemouth were heavy, 

amounting to 15,117 tons, against 9865 in the preceding week, 
and being an increase of 5252 tons. The aggregate output of 
this iron for the year to date are now 479,480 tons, showing the 
large increase of no less than 76,131 tons in favour of the present 
year. 
The manufactured iron trade is moderately employed, there 
being a fair amount of work available; but in very few cases can 
it be said that there is anything like special activity at the iron- 
works. The home demand for bars is improving somewhat with 
the advance of the season, but prices are unsatisfactory. At the 
same time it may be noted that the makers are finding some relief 
in the reduced prices of fuel and raw material. 

At some of the railway locomotive works in the Glasgow district 
work has become very slack, and large numbers of workmen have 
been discharged. The locomotive engineers, who take general 
home and foreign contracts, are, however, very busy. 

In the steel trade there is fair employment, with the prospect 
of some more specifications being available ere long for ship- 
building purposes, A large amount of structural material is being 
turned out, and it is hoped that fair orders may be availavle in the 
immediate future. 

The shale miners of Scotland had been practically locked out 
a week ago, in consequence of the men determining to force an 
advance of wages by wating only four days a week. Had the 
men persisted in this policy the whole of the oil works would have 
been closed, and much inconvenience and suffering would have 
resulted. But after the works had been so far stopped that the 
men realised the companies were decided upon a complete lock- 
out, they took alarm, and decided to agree to the question of 
wages being submitted to arbitration, giving in the meantime a 
full week’s work. 

A large business is being done in the Scottish coal trade, which 
appears to be extending in some of its departments. The past 
week’s shipments have been very good, showing an increase of 
12,000 tons over those of the preceding week, and there is a 
total increase in the clearances at Scottish ports for the year 
to date of 183,295 tons. The demand for Spoil coal for 
home use is steadily expanding, for although the weather has not 
been severe, it is raw and wet, and fires are general everywhere. 
The inquiry for coal for manufacturing purposes is active. There 
is this week practically no change in coal prices. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A FEW significant lines will indicate the state and prospects of 
the steam coal trade of Cardiff. About 25 steamers have been 
chartered to the Far East ; the large order for the Egyptian rail- 
ways has been confirmed. This would be second steam, price, 
approximately, 12s, and 13s. ; 200,000 tons of coal have been 
secured by the Royal Mail Steamship Company, divided amongst 
Great Western, Ucean, Cambrian, Powell Duffryn, and Lewis, 
Merthyr. in addition, other large contracts are moving, and 
10,000 toas have been chartered to Hongkong by the Admiralty. 
‘All this business promises well for the steamship industry, and I 
hear that five large steamers have been ordered by Cardiff firms at 
Sunderland and Newcastle, each from 8000 to 9000 tons, 

Early this week there was considerable inquiry for steam coal on 
the part of Spain, but the chief buyers promise to be Russia and 
Japan, and the total demand is estimated at about 150,000 tons. 
Loading will occupy to end of December. 

The price of the ccal for the Royal Mail Steamship Company is, 
I learn, slightly under the figures for last year. The anthracite 
coal combination is again prominent, and it is stated, in well- 
informed quarters, that no doubt is entertained cf its eventual 
success. Some properties ure still in negotiation. At present, 
but so far secured, the miceral takings understood to be arranged 
guarantee an output of one million tons annually. Swansea con- 
tinues rather doubtful of an early beginning, as some owners are 
holding back. 

Up to mid-week best steam coals in several quarters, Cardiff, 
ruled up to 15s.; later the stormy weather seriously interfering 
with shipping caused a slight drop in prices, and the latest quota- 
tions, Cardiff, were as follows:—Best large steam, 14s. 6d. to 
14s, 9d.; seconds, up to 14s. 3d.; drys, to 13s. 3d.; Lest small, up 
to 7s. 94.; other kinds, from 5s. 94 ; Monmouthshire coal, best, 
13s. to 13s. 3d.; best ordinaries, 12s. 6d. to 123. 9d.; seconds, 
lls. 3d. to 11s. 6d. House coals steadily advancing, 16s. 6d. to 
17s.; best ordinaries, 14s. to 15s.; seconds, 10s. 6d. to 11s.; No. 3 
Rhondda, 14s, 9d. to 153.; brush, 12s. to 12s. 6d.; small, 93, 9d.; 
No, 2 Rhondda, 11s. to 11s. 3d.; patent fuel, 143. 6d.; coke, from 
17s. to 233.; pitwood, 183., best French. 

After some little falling off, due to irregular tonnage, the coal 
trade at Newport is again active. Forward coal business is being 
done ; prices are hardening ; small active, and bunker coal in 
demand ; house ccalisalsosteadilyimproving. I note, too, that there 
is an increase in Jarger cargoes of steam to foreign destinations. 

Swansea despatched about 50,000 tons of coal last week, and 
nearly 10,000 tons patent fuel. Fr-nce took over 15,000 tons 
coal—a little falling off ; United States and San Francisco, 6000 
tons ; Germany and Italy, over 12,000. Anthracite prices remain, 
but the lowest have been reached. The Hirwain coal difficulty 
remains. Sir W. T. Lewis will tolerate no interference by the 
Federation, and by the public his attitude is commended. Sooner 
or later the conflict must come between the two forces—the coal- 
owner and the Federation-supported collier ; and I hear in several 
quarters the idea discussed that coalowners should be exhorted to 
take collective action, and “lay” a colliery by at cost of associa- 
tion, rather than yie’d to unfair demand. 

There is labour friction in several parts of the district. On 
Saturday the Conciliation Board will meet, and it is understood 
that the question of wages will be discussed in a friondly spirit, 
with the idea of doing away with the view of troubling the arbi- 





trator. At present both parties, the coalowners and the colliers, 
would appear to be cogitating the regret expressed by Lord Peel 
that ‘‘ conciliation” had not been more practically entered upon 
by them. Wages are now good, and prospects—when once the 
weather alters—most hopefal, if trouble upon wage questions can 
be avoided. 

The mineowner and manager of Nantmebyn Colliery, Aberdare, 
were summoned to the Aberdare Police-court this week for the 
employment of boys under thirteen years of age and other contra- 
ventions of the Mines Act. It was contended that the various 
charges were not of great gravity, and in the end small fines were 
inflicted, with a caution. 

At a meeting of Alexandra Dock directors, held in Jondon this 
week, it was decided to proceed with the Newport Dock extension 
movement, and a Parliamentary Bill will be forthwith prepared 
upon the lines shown lately in this column. 

The Llanelly Harbour question, and others in connection, is still 
under discussion, and it would be a matter of general satisfaction 
if a settlement can be brought about. One or two light railway 
promotions are likely. This week the Taff Vale Railway ys By 
expected to put its pioneer motor inaction. The Cambrian Rail- 
way motor project promises to be a very important one, and tobe 
of great service all along the coast. The idea, too, is that in the 
seasop, when thousands congregate there from all parts of the 
country, there will be hcurly departures and arrivals at well- 
known points, such as Pwllheli, where the foundation-stone of the 
new harbour of refuge was placed by Mr. Ritchie this week. In 
the proceedings, Mr. Lloyd George, who is a native of the district, 
took part. 

The steel trade in the Swansea Valley continues to be 
encouraging, and in the large works on the hills the output is 
satisfactory. Both Cyfarthfa and Dowlais exhibit evidence of the 
management being untiring in bringing about a condition second 
to none in the kingdom, in which both departments, Bessemer and 
Siemens, will be in evidence. Bessemer converters are to be 
enlarged. Amongst the Dowlais workmen the rumour of two new 
blast furnaces of latest type is discussed. Good outputs are 
making of heavy rails for foreign and colonial destinations, colliery 
rails and fish-plates ; 2269 tons rails left Newport for India this 
week. Jn the Cyfarthfa district news came to hand this week of 
the death of the youngest of the brothers Crawshay, the 
son of Robert Thompson Crawshay, the last of the iron kings. 
This son was named Richard, after his grandfather, and was only 
in his forty-fifth year. Unlike the eldest brother William, who is 
a thoroughly able ironmaster, Richard Crawshay had taken no 
part in the iron trade, though associated with his brothers in 
ownership up to the transfer to Guest Keen and Co. The brothers 
still retain the freehold and other interests. 

On ’Change, Swansea, this week it was stated that for several 
weeks German agents have been busy in the district offering tin- 
plate bars from £4 2s. 6d. to £4 5s. per ton f.o.b. Welsh bars are 
quoted £4 7s. 6d. Several thousand bars were sold at Swansea and 
Lianelly. Agents of the American Steel Trust are also active, and 
offering at lower prices. General prices, £4 1s. to £4 1s. 64.; in 
some cases £4, according to quantity. It is rumoured that 
100,000 tons will be booked for Wales. Newport continues to 
import freely, 1025 tons billets came in from Rotterdam this week. 

Pig iron on Change is at lower quotations, Scotch is lower by 
9d., Middlesbrough 3d., and hematite 1s. since last report. 
German basic pig iron is expected to be brought into competition. 
Market depressed. The finished iron and steel orders are 
slackening. 

The tin-plate trade continues fairly brisk. Last week shipments, 
were 95,226 boxes, with the result that as the works make only 
totalled 51,346 boxes, stocks are now very low—only 64,526 boxes, 
compared with 108,406 boxes this time last year. If weather 
admits loading will be heavy. Good orders are held for Russian 
sheets, black-plates, and circles. Prices generally are unsatis- 
factory, and makers are resolved to curtail work if quotations are 
not improved. Associated industries in the Swansea Valley are 
active ; weldless tubes at Mannesmann are in demand ; foundries 
all well employed, and good work being done in spelter and 
copper. Sir W. Markby is arbitrating in the Morfa question. 

Steel prices generally remain at old figure. Latest quotations 
Bessemer tin-plates lls. 3d. to lls. 6d., Siemens lls, 6d. to 
lls. 9d. Figures generally held as too low. Notices by some of 
the Dowlais colliers will mature this week, also at Wern Hill, 
Pontypool. The Great Western Colliery management contem- 
plate opening a seam which has not been worked for twenty 
years. 








NOTES FROM GERMANY. 
From our own Correspondent.) 


IN many branches of the iron industry both employment and 
demand have improved during the week, and the outlook 
generally is more hopeful than before. 

Pig iron is firm in Silesia, and the occupation of the rolling mills 
is reported to have considerably increased, and a rise in quotations 
is expected to take place shortly. There is still a fair business done 
in girders. Platesremain neglected ; homeorders are insufficient 
to secure regular employment for the mills, and as foreign contracts 
are mostly unremunerative, plateworkers prefer to reduce the 
output, Present quotations are M.125 and M. 127-50 pt. at 
works. Sheets sell briskly, and the pipe mills continue in fair 
employment. Quotations were raised M. 15 p.t. by the syndicate, 

The condition of the Rhenish-Westphalian iron market may be 
termed pretty satisfactory, and certainly better than it was a few 
weeks ago, only prices remain very low, and hardly yield a profit. 
The recent advance in the quotations for bars an hoops is but 
nominal, as the selling prices are frequently under those quoted, 
although consumption continues tolerably strong. 

Scrap iron is in increasing demand; rolled pipes, too, are 
actively inyuired for, while the demand for cast tubes shows a 
falling off. Very good accounts are of late being received con- 
cerning the sheet trade. The sheet convention has reduced the 
inland quotations of M. 137-50 p.t. that was quoted hitherto to 
M. 123 p.t , in order to battle successfully with the ‘‘ outsiders,” 
or, rather, to induce them to join the convention. The con- 
sumption of plates continues limited. At a meeting held last 
week the Rhenish-Westphalian billet convention is reported to 
have resolved to desist from a change in prices for the first quarter 
next year, the request of the consumers to reduce quotations M. 5 
p.t. having thus met with a refusal. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been, for September of present year, 
848,889 t., of which 148,974 t. were foundry pig, 33,274 t. Bessemer, 
531,722 t. basic, 64212 t. spiegeleisen, and 70,707 t. forge pig. 
Output in August of present year was 875,829 t. ; in September, 
1902, only 718,702 t. were produced, From January Ist to 
September 30th, 1903, 7,524,593 t. were produced, against 
6,175,235t. for the corresponding period the year before. 

Demand for coal in Silesia has in some districts shown a falling 
off against previous weeks, owing to the mild weather ; dealers, 
moreover, had been putting in large stores pruviously. A moderate 
business only is done in engine fuel; but coke is in fair demand, 
and has even been getting scarce here and there, 

Rather a brisk trade has been done on the Rhenish- Westphalian 
coal market during the past week. Some pits are reported to 
have already disposed of their output for several years to come at 
the present prices. House coal is somewhat languid, but in coke 
a regular business is done, and briquettes are very lively. 

In Austria-Hungary the former dull tone still prevails in the 
iron industry ; crude iron is very quiet, and so are most sorts of 
finished iron. Up to the end of aa of the present year 
1,480,000 q. bars were sold, which is 465,000 q. less than during 
the same period of the year before. In August the consumption 
in bars was 45,000 q. lower than during the same month last year ; 
and in July of the present year 70,000 q. less were sold than in 
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the corresponding month in 1902. The girder trade is natural] 
decreasing ; from January till August of the | any year 709,000 y 
girders have been sold, against 860,000 q. during the same peril 
the year before. In Bohemia the business in girders was some 
what more lively. Heavy plates as well as sheets continue in 
very limited request, consumption in the last-named article bej 
for the period from January to August of present year, 73,000 4° 
less than in the same period the year before. In rails and i‘ 
hardware acomparatively good trade was done, though consum ‘ 
tion has been much less heavy than some think, being for the first 
eight months of the present year only 31,000 q. more than durin, 
the corresponding period the year before. 8 

Both coal and coke are quiet in Austria-Hungary, and there was 
even a falling off perthoath against previous weeks in the demand 
for engine fuel. 

From the Belgian iron market rather unfavourable accounts arg 
coming in ; demand is irregular, and quotations can only be main. 
pe een with difficulty. German competition is keen, especially in 

lates. 

“ Though winter approaches, stocks in house coal in Belgium 
remain pretty large, and do not show the decrease that ig 
expected at this time of the year. The tone of the market for 
house coal, accordingly, is somewhat weak, while engine coal 4s 
firm and fairly brisk of sale. 5 
‘ aie ° = of a coal pr piece that is going to be formed in 
elgium for the pur regulating output and prices ; a upj 
of cokeries had sue seasiy been a: : ed. ¥ = 

On the whole, the tendency in the French iron industry is in an 
upward direction, only in the North symptoms of an improvement 
could not yet be felt. 

Also in coal an improvement can be noticed in the Centre, and 
the firm tendency previously reported from the other districts 
continues. 








THE NEWPORT HARBOUR COMMISSIONERG’ 
WEEKLY TRADE REPORT, 


StgaM coal market firmer, especially forforward shipments. Housg 
coal unaltered, the rough weather having prevented the arrival of 
sailing vessels. The quantity of coal shipped for the week ending 
October 24th was 6,465 tons—foreign, 48,428 tons ; coastwise, 
19,037 tons. Imports for week ending October 27th :—Iron, 
4679 tons ; steel bars, &c., 2555 tons; scrap, 180 tons ; pitwood, 
1876 loads ; deals, 2487 loads. 

Coal :—Best steam, 12s, 9d. to 13s.; seconds, 11s. 6d, to 
lls. 9d.; house coal, best, 15s.; dock screenings, 8s.; collie 
small, 7s, to 7s. 3d. Pig iron:—Scotch warrants, 48s, 9d, 
Hematite warrants, 54s. f.o.b. Cumberland prompt; Middles. 
brougb, No. 3, 42s. 11d. Iron ore:—Rubio, 14s. 6d.; Tafna, 
15s. 6d. Steel :—Rails, heavy sections, £5 5s. to £5 10s.; light 
do., £6 5s, to £6 10s. f.0.b.; Bessemer steel tin-plate bars, 
£4 10s,; Siemens steel tin-plate bars, £4 12s, 6d., all delivered in 
the district, cash. Tin-plates :—Bessemer steel, coke, lls. 3d, to 
lls. 6d.; Siemens’ (coke finish), 11s. 6d. to lls. 9d. Pitwood, 18s, 
to 18s. 3d. ex ship. London Exchange telegrams :—Copper, 
£58 12s, 6d. to £59; Straits tin, et17 10s. to £117 Tf 
Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


JACOBS BROTHERS aND Co. have removed to Dock House, 
Billiter-avenue, London, E.C. 

Mr. C, L. FAULKNER, Suffolk House, Laurence Pountney-bill, 
Cannon-street, has been appointed agent for the Société Métal- 
lurgique de Sambre and Moselle. 

THe Committee of the National ye Laboratory has 
appointed Mr. W. A. Caspari, B. Sc., Ph. D., to the post of junior 
assistant in the chemical department. 

Mr. H, SmerHurst informs us that having terminated his 
engagement with Messrs, Wheatley Kirk, Price and Co., London, 
he has d busi on his own account as valuer, Xc., to 
the ————s and allied trades, which business will be con- 
ducted under the style of H. Smethurst and Co., at 37, Ommaney- 
road, New Cross, S.E, 

Mr, C. H. WoRDINGHAM informs us that, having accepted the 
position of Electrical Engineer-in-Chief to the Navy, he has dis- 
posed of his consulting practice to Mr. Thos. L. Miller, M. Inst,C.E., 
who has carried on a similar practice fora number of years from 
his offices in Liverpool and London. Mr. Miller has taken Mr, 
H. W. Wilson into partnership. The practice will, therefore, in 
future be carried on in the name of T, L. Miller and Wilson at 
both the Liverpool and Manchester officer, 

THE water supply of the City of Washington is shortly to be 
improved by the construction of a large filtration plant, work on 
which is now in moares under the supervision of Lieut.-Col. A. M. 
Miller, Corps of Engineers, U.S A., and Mr. Allen Hazen, consult- 
ing engineer. The contract for the pumps and the engines has 
been awarded to the Worthington Company of New York, whichis 
supplying three pumps of the centrifugal type. Each unit is to be 
capable of supplying 30,000 gallons of water per minute at a total 
head of 35ft. e ew is also supplying the wash-water 
pumps, which will be of the common direct-acting type. 











NaTURAL GAs IN SussEX —The summary of progress of the Geo- 
logical Survey for 1902 contains a note by Mr. H. B, Wocdward, 
F.R.S., on the natural gas fields at Heathfield, Sussex. The author 
concludes that the available information indicates that a certain 
amountof gas is pent up in the Lower Wealden beds and in the Pur- 
beck beds. The bore-holes that have been sunk have not, however, 
penetrated any thick masses cf porous strata such as might be 
supposed capable of storing a vast accumulation of gas. What 
has been obtained must have been stored in comparatively thin 
layers of sandstone and sand interlaminated with the Wealden 
clays and in the harder bands of the Purbeck. It appears probable, 
therefore, that gas is derived from Purbeck shales, and that it may 
be stored over a considerable area in the thin porous beds. Below 
these beds, however, there is evidence of important beds of sand 
and sandstone—Portland beds—50ft. to 60ft. in thickness, and 
capable of storing a great quantity of gas. At present these strata 
have not been penetrated by any of the bore-holes sunk in search 
of natural gas, and it ran § seem necessary to bore from 300ft. to 
320ft. deeper than has yet been done at Heathfield to reech this 
horizon, 

THE BIRMINGHAM, TAME, AND REA District DRAINAGE BoarD. 
—At a meeting of the Birmingham, Tame, and Rea District 
Drainage Board on Tuesday last it was decided to apply to the 
Local Government Board for sarction to borrow £14,000 for the 
ral a0 of erecting a boiler house, electric generating station, 

igh tension power transmission line, motors, pumps, transfurmer 
stations, &c. In the last session of Parliament authority was given 
to the Birmiogham, Tame, and Rea District Drainage Board to 
sell two acres of land to the City of Birmingham for the purpose 
of constructing a refuse destructor thereon. In payment for this 
land the yon < say City Council agreed to generate day and 
night steam capable of actuating one high-speed engine, calculated 
to give off 175 B.H.P. With this power the Drainage Board, on 
the advice of their engineer, Mr. John D, Watson, resolved to lay 
down an electrical — transmission plant for the purpose of 
driving motors for farm purposes at Saltley, Tyburn, and Park 
Hall ; motors for driving five centrifugal pumps capable of lifting 
7,000,000 gallons per day situated at various places along the line 
of the 8ft. main sewer in the valley of the Tame. Three motors 
will also- be erected at Tyburn for driving machinery in the 
mechanics’ and joiners’ videos. Provision will also be made to 
drive four rotary sewage distributors. at-Minworth Greaves. 1n 
addition to this there will be provision for lighting at the Board’s 
more important buildings at guitley, Tyburn, &-, 








00 
Pi 
Me. 
@ in 
‘ing, 
d in 
mp- 
first 
ring 


was 
and 
ain. 
y in 
jum 
for 
ts 


ion 


nt 


ad 
ots 


3’ 





Ocr. 30, 1908 


THE ENGINEER 


441 








— 


THE PATENT JOURNAL. 
omdened from “The Mustrated Oficial Journal 


Application for Letters Patent. 


tions have ve been “ communicated " the 


oy Woon pee of the communicating party are 


pame and — 


printed in itali 
14th October, 1903, 
21108 Firw Screens, E. 8. Log’er, Contarf, Co. 


1t0. ye for Isp:caTiIna Casnogs of Pressurg, 

a, . H. Webb, Stockport. 

92,111, WATEa-CLOsBT Cisrenn, W. Naylor and R. 
*ompton, Blackburn. 

92,112. PaBVY extinac Waste of Coat, E A. Anderson, 
Monkwearmouth, Sunderland. ; 
92,118. Syste of VantitatTina, J. B. le Maitre, Bir- 

am. 
Bry Devs yeLopInG PaotooRapHic Nxoatives, J. C. 
Yohnson | and C. A. F. Gregson, Birmingham. 
99,115. PRESERVING Foop, A. Strachan and W. H. 
Tutton, Manchester. 
92,116, INCUBATORS, A. E Bradshaw, London, 
2117. Watss HgaTERs, J. and J. E. Hussey, Bristol. 
94118. Secr-ReTAINING Fatction Ciutcu, E. White, 


ane. Rreson Baoocs, F. J. Kinnereley, Bristol. 
120, STEAM-SUPERHEATING Apparatus, A. Bolton, 


chester. 
cm Bror Motions in Macuygs, T. Barbour, 


32,122 _ vino and PouiHIne Apparatos, W. Leonard, 
eld. 


92 138. Rouuers for Top 4CCO-ROLLING Macutngs, H. E. 
i saiew and C. H. Andrew and Son, Limited, Man- 


ain 5 Bgpprne, F. J. and G. 8. Chapman and F. A. 
‘Anstey, Bristol. 

92,125. PostcarDs, H. Shearer, Glasgow. 

92,126. Bavesf for CLEANING BLACKBOARD, A.C. Thom- 


son, Glasgo 
22,127. Comancous Dyaine Process, A Rycroft, Man- 


chester. 

92 8, F.urn-PRESssURE Rotary Motors, W. Clucas, 

s2i8 @.MoTOR Cans and Veuicies, W. Tattersall, 

Bradfo: 

92,130. ah vince A'rR in Tonngis, W. Tattersall, 
for 


Brad. 

92,181. Heckte Mawouracrurg, C. H. and A, E. Crab- 

tree, Leeds. 

ext Loos Sogs fur Boots ani Saozs, 8. Woodall, 
Duiley. 

92 138. Hotptwa TaoLigy Pore after teavinc the 
Trotury Wire, A. Johnston and ©. A. Bowen, 
Swansea. 

92,184. eae Cyctz Devics, G, Brown, 
Manchesto 

$2,185. neni PowgR Transmission, J. W, Hunter, 


on. 

92,186. Apparatus for Tratninc Horsxs, T. R. Slack, 
Manchester. 

92,187. Ratcway Caarrs, D. beg Llanelly. 

92,188. Mecwawice’ Divipgrs, W. Bryce, Edgbaston, 
Birmingham. 

92,130. CycLke Braxge Mgocuawism, Ihe Abingdon 
Works Company, Limited, and G. Newey, Birming- 


ham. 
gt FACTURE Of Matt Brugap, J. Liddington, 


92,141, Recnsest Tras fur Motor Cars, F. I. Gibbs, 


Birmingham. 
42. Bacenvom Pennoipsr, F.C. Edgar, Cotham, 


6 Srop Taps for Warsr, G. V. Bannister, Longton, 
a. 
a Taroets for Ririg Paactics, T. B. Ralston, 


on. 
92,145, ApsustaBLe WRENCH or Spanwer, J. Maxwell, 


jun., London 
$9,146, ae ‘jus fur Taamcar Tops, A. N. Marr 


a6, Iurnovep Dome Wreatu Casr, F. G. Wood, 

oada 

ge Horpgr for Tram Tickets, W. Thomas, Eir- 
m m. 

22,149, Fasnes for Serxwino, P. Smith and 8. Shackle- 
ton, London. 

21160. Daivixa Gear for Motor Cycugs, C. Merrington, 


22,151. een Davicr for Boitars, W. Fressmar, 


22,152, Paar ENTING the Sxrppine of Moror Cars, H. 
Macfarlane, | London. 

22,158. Swimmixe Toys, F. F. Robinson, London. 

22, 154 Baps1Eap Castors, T. Whittingham, Harborne, 
near Birmingham. 

22,155. SoLg-pressive Macutx xs for Boots and Sxoss, 
A. J. Boult. —(United Shoe Machinery Company, 
United States ) 

22,156. Preparation of Tannina Extracts, E. E. M. 
Payne, London. 

22,157. Sprinkuinc Tops for Penrome Bottiss, D. 
Bloch, London. 

— Accoutrements, W. Lindsey and G. N. Bankes, 


mdon. 
ig codes Haxp Cameras, B. G. Cooper, Kingston-on- 
james 
22,160. Oapwance Mountincs, A. T. Dawson and G. T. 
Buckham, London. 
22,161. Supports for Bormnc Macatngs, J. Sugden, 


mdon. 

22,162. Roistina Fisgty Cavusugp Org, G. O. Peters- 
son, London. 

22,163. Manuracturg of Acip1, A. Zimmermann.— 
(The Chemische Fabrik auf actien vorm. E Schering, 
German 

22, sed Apparatus for Scresnina, L. Rissmuller, 

odor, 

22,165. BrusH Rest for ARTIstIc Porposss, P. K. Hogg 
and . W. Rudd, London. 

22, 166. Seam TURBINES, F. G. and J. Wheclwright, 

ndon 

22,167. Moror Veutc.es, J. A. Prestwich, London. 


ht 


22,168. MANUFACTURE of FINGER- “STALLS, F. Schl er, 


22,187. Corset, W. P. Thompson.—(Koch and 
‘Bichenauer, Germany 


gg, ceo Covsr for "Goren Cuarns, V. P. Kitabgi, 


22,189. Merceristvc Yarn, W. P. Thompson.—(A. 
Wyser, Switzerland. 

22,190. ALTERNATING CoRRENT IspucTION Merenrs, LL. 
J. Hunt and The Sandycroft Foundry Company, 
Limited, Liverp2ol. 

22191. Copyinc Parmtinc, H, Sandford-Burton, 


ondon, 

22,192. Borrers, W. H. Gaskell, London, 

22,193. Straw Prese, EB. Walter, London. 

22) 194. Carpurstrinc Apparatus, P. E. Doolittle, 
London. 

22,195. Stawor, Patntino, Mc] J. D. Carter. London. 

22,196. Steim Torpings, The Hon. C A. Parsons and 
A. D. Wass, London 

22,197. Prorecting Motor Tings, ©. M. Jordan, 
London. 

22,198. Sanrrary Sream VentiLator, T. Bailey, Peter- 
borough. 


15th October, 1902, 


22,199. Articies of War, G. Looms, London. 

22,200 + ae for Woxspow Bu1nps, L. Hand, Bir- 
min, ng 

22, aol. Propuctxa Gass, 8. H. Wood and F. 8. Larkin, 
London 

22,202. Tarrpte Garnpen Tooxs, R. Bennett, Reading. 

22,208. Davice for Extractina Wseps, R. Beanctt, 


ng. 

22,204. Bump Routers, W. H. Row: horn, Sheffield. 

22,205. Laraxs, H. J. Scott, Liverpool. 

22,206. Snarzs, J. Palmer, Barry, Glam. 

22,207. SHutrers for Cameras, Th? Thornton Pickard 
Manufacturing Company, Limited, and A. Woods, 
Manchester. 

22,208. Wing Marrresses, T. Hilton, Manche.ter. 

22,209. InrgRwaL CompustTion ZnoIng, C. W. H. Pen- 
warden, London. 

22 210. TeansrormEr for ALTERNATING CURRENTS, P. 
Dewhirst, Blackpool. 

22,211. Gas Srovers, 8. O. Price, sen., and 8. O. Price 
jun., Sheffield. 

22, 212. DRILLING Bracg, D. O. Oates, 8. Turnbull, 
and T. B. Campbell, Hebburn-on- Tyne. 

22,218. Improvep Caance Spgeep Gear, J. Weller, 
London. 

Picture Postcarp Printixc Frame, A, 
E. F., and T. Wallis, and R. Wick steed, Kettering. 
22,215. RevertieLe Pot for Compasses, W. Fawkes, 

Warrington. 

22,216. Ecgcrric Conpuctors, A. E. Tanner and E. A. 
Claremont, Manchester. 

22,217. Lirg Bevts, F. R. Jack, Cullercoa‘s, Northum- 


berlan: 
— Fine Grates, J. Walker and J. Turnbull, 


on. 
22,219. Maxusc WarTerproor Roaps, W. Gregory, 
ston, Herts. 
22,220. Tax Swirt VentiLatine Rivas, J. A. Beattie, 
Aberdeen. 
22,221. Ciaspa or BockiEs of Wajat Bats, T. Wilcox, 
Birmingham. 
22 = Gear for Cycizs, H. L. Callendar, 


— Maxine Merar Castinos, J. P. Jones, Sunder- 


22,224. Propetiers for NavicaBLEe VessEce, T. F. J, 
Tru:s, Liverpoo! 

22,225. ‘Mgans for Mouwtixa Morors, The Wolseley 
Tooland Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

22,226. ReauLtatinc Arr Vatves, The Wolseley Tool 
and Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 
ie — Lanterns, W. Sharp and W. Davies, 

22 228. i Cuarogs from Gas Retorts, H. 
Edge, Manchester. 

22,229. Box for Hotpinc Mituingry, J. F. Hunter, 
Manchester. 

22,280. Canpixc Enoines, A. Lees and Co, Limited, 
and R. Taylor, jun , Manchester. 

22.281. Munro's ATTACHED NgwsPaPER WRat pgp, I. B. 
Munro, Southsea. 

22,282. Groves for SuraicaL Usg, M. Courtney, 
Southampton. 

22,288. Davice fur Fixinc Overmants1s, E. 8. Tibbitts 
and T. 8. Kendrick, Birmingham. 

22,284. Cootmsa Gas Enoines, F. W. Lanchester, 
Birmingham. 

22,235. avuLaGe Cu'ps, R. J. Hickman, Stoke-on- 
Trent 

22,236. Wacon Weicneaipers, D Fulton, Glasgow. 

22,287. Pocket Book, A. J. Bartlett, Bristol. 

22,238. Grate Bars, J. H. Banes, London. 

22 239. Non-stippinc Device for Motor CaR WHEELS, 
R. Winn, London. 

22,240. AppLyinc Szats to Borites, R. G. Nash, 
London. 

22,241. Garment Fasteners, H. M. Knight, London. 

22,242, —— IncuBaToR and Motusr, W. J. 
Green, Lon 

22, = — pon their Accgssorigs, L. W. Broadwell, 


22, 244. Danes. Hanprizcs, W. H. Ash and G. R. 
Gossling, London. 

22,245. Dress Improvers, E. W. F. Edwards, London. 

22,246. Strut Gutieys, J. Duckett and Son, Limited, 
and W. C, Lawton, Burnley. 

22,247. A Cuttinc Cuuck, A. R. J. Wilkinson, 


ndon. 

22,248. Toy, F. Metcalf, London. 

22,249. Reoistms, A. R. Beal, London. 

22,250. ENaAMELLED Guiass Prates, S. Jones and A. 
Court, London. 

22,251. Generation of Gas, H. J. 8. Gilbert-Stringer, 
London. 

22 252. Stame AtBums, V. H. Gregory, London. 

22,258. CicarutTe Cass, J. C. Gomm, London. 

22,254. Non-stippina Device for Boots, R. P. Jessel, 
London. 

22,255. Incanpescent Gas Burners, A. E. Moore and 
A. Darch, London. 

22,256. RerriogRrator, K. Thiiry, London. 

22,257. Cosine Doors, C. J. Hart and W. Finch, Bir- 





mdon, 

22,169. Horse Biispers, F. M. Daniels, London. 

22,170. Hat Cases, P. M. Beard, London. 

22,171. Bai Bearinos, W. Westebbe, jun., Lcndon. 

2172, Convertina Ciay into Soi, E. Woakes, 
don, 

22, Lae, Powsn-rnamurerine Apparatus, R. J. White, 
nGon. 

22, Lt ooo LOADING Sportixe Guns, G. Knight, 


22,175. Tomar Requisites, G. R. Willis, London. 
24176, TWISTING or SPINNING Macurnzs, R. Kron, 
ondon, 
22,177, Macuantsm for OpgraTiING SHtPs’ WATER-TIGRT 
Doors, T. A. Heathcote, J, Black, and J. Gladstone, 
lon. 
22,178, Fish-PLatgs, V. I. Feeny, London, 
22,179. Baas, W. Ww. McCormick, London. 
22, 180. APPARATUS for MANUFACTORING Cyanipgs, H. 
. Williams, V, Elkington, J. Dewrance, and J. H. 
Paul, London, 
22,181, TRANt FORMING Currents, G. G. M. Harding- 
ham. —(L. Magrini, Italy.) 
22, _ Ececrascat, Switcnixe Apparatvs, J. R. Dick, 


22, i Fasrmnmra Lzaornas and Boors, W. Cotton, 
22, 184, ‘aon Sote Layo and Paxsstsa MAcHINEs, 

A. J. Boult, —(Onited Shoe Machinery Company, United 
22,185. MaKine InsULaTING Materia, J. B, Alexander, 


ndon, 
22,186, ADMISISTRATION of Aya3THE1I¢s, E. W. Poole, 
London, 





22,258. Gas Stovgs, C. 8, Snell, London. 
22259. Boxes for DimpLtayina Goops, L. Simon, 


mdon, 
22,260. Entaroino Cameras for Puotos, A. R. Lange, 


ndon,. 
22,261. Fan Cooitnc Mecuanism for Motor Cycigs, 
~C 


. J, Caparn, London. 
22,262. Saint Corrs, J. Pattinson, London. 
22,263. Saucepans, E. E. L. Marshall, London. 


22,264. Forpine F ORNITURE, B. Cohen and Sons, 
Limited, and W. Rutter, London. 
22,265. WELDINe Meats by Evecrricity, J. Harmatta, 


ndon,. 

22,266. Lockine up Printers’ Cuases, 8, E. Wheble* 
ndon, 

22,267. Removine Srzam from Stgam GEenERarTors, 8. 
. Cockburn, London. 

22,208. Cants for Watrerixe Streets, E. W. Sargeant, 
ndon. 

22,269. Brusaes for Execrrica Macuines, G. M. 

Gibson, London. 
22 270. From Pressure Torsings, G. Westinghouse, 


ndon. 
22, phe Friction Ciutcs for Motor Cars, A. Hanscn, 


on. 

2%, o72. Furnaces for CHARRING Paart, C. E. Laurenius, 
London. 

22,278. Casingets for a Articigs, C. V. 
F indley, Kingston-on- 

22, abe Sprocket WHEELS, C. C. Keyser, Kingston-on- 
‘thames. 

22,275. RATT, L. J. Bailey, Kingston-on-Thames, 

22/2 @ Sparks from Locomotives, H. 8. 

"Wainwright, London. 





22,277. Sg.r-LEva.Line Casins for Sarps, E. Beabey, 
London. 


22,278. Lerrer Fitzs, T. B. Knudsen, London. 

22,279. Cramp Courtine for Pires, E. Cheneaux, 
London. 

22,230. Rattway Sionats, G. G. Bleynie and T. 
Ducous#, Liverpool. 

22,281, Lirtine Jacks, W, E. Evans.—(J. Ungerer, Ger- 


many.) 

22, pot TuHeRMosTatic InsTRUMENTS, ©. Rennert, 
on 

22,283. Tonner Gon Movuntinos, W. E. Corrigall, 


22, | pee Phen ‘Dovenene Gear for Motor Cars, T. E. Heath, 
22, eed Momus’ Recprrators, J. T. and J. T. Letcher, 


ag poh ‘Sram and Hypraviic Motors, K. Wilfel, 

ondon. 

by 287. ELEcrrio Arc Lamps, W. J. Davy, London. 
2,288. Exr_os1on Enoines, Ihe Vauxhall Ironworks 
* “Company, —— and F. W. Hodges, London. 

22,289. Dyasturrs, K. B. Ransford.—(L. Casella and 
Co, Germany.) 

22, 200, MaNOFACTURE of Water Gas, H. Croissant, 

22,291. Ececrric GengraTinc MacuiIvgs and Motors, 
J. W. P. Scott, J. Ceghlaa, and E. 8. Moulden, 
London. 

22,292, Apparatus f.r Artistic Movu.pixe, J. B. 
Granjon, London. 

22,298. BRACKEN Mowss, C. E. Julian, Sittingbourne. 


16:hk October, 1903, 
22,294. Lire Raitt fur Swimmine Batus, W. Oates, 


xX. 
22,295. Pap for Boots, J. W. Spencer and K. Proctor, 
Burnley. 
—— AcgeTyYLenge Gas GaxeraTor, J. McTonechy, 
lasg 
22, eo "evens Hesgis for Boots, W. Bennet, 


on. 
22, a Errner-sipg Wacon Hanp Barsxzs, J. Blower, 
t. 


22,299. Tazai ment of CeLLULoID, H. W. Cave-Browne- 
Cave, London. 

22,300. LicnT-DisTR) BUTING ApPaRatTus, A. J. Langton, 
Loadon. 
22,301. Prares of Spiswina Frames, J. Hetherington 
and Sons, Limited, and F. Hardman, Manchester. 
22,802. PotisHine Topine, J. L. Hanman and R. O. 
Cowan, Birmingham. 

22,803. Sgatine Kotties, C. J. Warr and C. Wright, 
Birmingham. 

gg ol mag Gear for Bicycies, R. Mansell-Junes, 


ydon. 
22,805. Soprcrtisc the Forwarp Esp cf a TaRalLer 
upon the Exp of a Motor Car, The Wolseley 
Tool and Motor Car Company, Limited, and H. 
Austin, Wolverhampton. 
22,306. VARIABLE GEar for Bicycixs, The Hub Two- 
speed Gea — Company, Limited, and W. H. Palmer, 
22, ome “Pourians Rops, W. T. Robertshaw, Man- 


22,208. Copota Furnaces for MELTING Iros, J. Higham, 
Manchester. 

22,809. PapER-MAKIXG Macuines, D. N. Bertram, 
Manchester. 

— ARTiFiciIaL Fort, E. Eaton, Ch-adle Hulme, 

a arg i Macuanism of Looms, W. Berry and 

A. Lister, Halifax. 

22, ‘S12. Boor Tazns, F Lee, Nottingham. 

22,318. Cypner Waritine InstRomant, J. Willoughby, 
Eastbourne. 

22,814. Hotpers for Boor Laczs, A. T. Dawson, 
London. 


— Launpry Wasnixa Macuines, F. Milan, 

uddersfield. 

22,816. Cyciy Pepats, J. J. Armstrong, Liverpool. 

22,317. WaTER-cooLinc Davice-, The Wolseley Tool 
and Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

— Piston Lusr:cator, T. E. Mitton, Birming- 


22,819. Woop-wornkine Mecuanixa, T. W. Lovatt and 
C. Purser, Wolverhampton. 

22,320. PicroriaL Mopuxiator, W. Schofield and C. 
Sims, Huddersfield. 

22,821. "WEAVING Looms, J. T. Walker, Manchester. 

22,822. Lusine Fauir Baskets, J. J. Bisson, Guernsey. 

22,823. CoTrine InpIA-RUBBER, T. Robertson and D. 
Bodden, Glasgow. 

22, = DEVELOPING ELECTRO-MOTIVE Foros, J. H. Cox, 

Ow. 

22,325. Steam Cookers, R. Morton, Glasgow. 

22,326. Post-carps, M. Shepherd, Dundee. 

22 327. CiEcULAR KNITTING Macuings, H. M. Foulds, 
Nottingham. 

22,328. Furnaces of Srgam Gaenzrators, W.C. C.urts, 
Manchester. 

22,329. Ratsinc Winpow Sasues, F. Blackburn, A. Bell, 
J. P. Haigh, and R. H. Bell, Sheffield. 

22,330. Driving ARRANGEMENT for Motors, J. 8. 
Cordingley, Manchester. 

22,331. IscaNDESCENT Reovu.ator, J. F. Pannell, 
Plymouth, 

22,332. Traversine Motions in Spinyixa Mv gs, J. 
Dronsfield, Manchester. 

22,333. Emery Grinpine Rotuers, J. 8. D.onsfield, 
Manchester. 

22,834. Apparatus for Wixpixe of Carp FILietrixe 
upon Cy.inpers, J. 8. Dronsfield, Manchester. 

22,335. Drawine Apparatus for Gas Kutorts, C. Bollé. 
—+(C. Eitie, Germany.) 

22,336. PLaTs BanpinG Macurings, H., O., A., and R. 
Smith, London. 

22,337, RoTaRy Enorngs, A. J. Cooper, London. 

22,338. Fotpine Boat, D. Doyen, London. 

22, 339. PanTacrapus, T. Lockwood and C. G. Carey, 
London. 

22,340. Sarety Devices fur Lirrs, L. Reeg, London. 

22,341. Screw Taps, M. Becker, London. 

22,342, Lirtixe Device for VeHicLEs, P. C. Jacobsen, 
London. 

22,843. Braxrsa Device for HKexts, J. Suter, 
London. 

22 344. AuTomaTic Brakg, A. Netzer, London. 

22,245. Bricks, H. Hartmann, Lordon. 

22,346. MatTRussis, W. Hagenbock, London. 

22,347. ABDoM:NaL Barts, 8. Ramgé, London. 

22,348. Leap and State Pencizs, B. Jacobson, 
London. 

22,349. Hoss Connxcrtion, J. Griffin and W. H. Making, 
London. 

22,350, Nut-Locks, C. C. Border, Kingston-on-Thames. 

22,351. Automatic Macging Guns, I. R. R. Ashton, 
London. 

22,852. Sau Locks for Srrap Bockuss, J. Channon, 
London. 


22,353. Lavatory Basins, R. G. Howson, London. 
22,854. Swrrcumne Device, O. Rennert, London. 
22,355. a OrrenTaL Carpets, A. Yardum, 


22,856. 5 eR Dsposition of Mgrats, 8. Cowper- 
Coles, London. 

22,857. To1teT Comss, W. Winans, London. 

22) 358. Curtain Hooks, J. Roebuck, London. 

= 359. Stgam GENERATORS, A. H. Crockford, London. 

860. Mmratuic Packrine, J. H. Lewis and L. G. 

moo London. 

22,861. BRake AcTuaTING MgcuanisM, R. H. Wernick, 


on. 
22,862. CLoraine, H. J. Nicholls, London. 
22/368. WinpDow SvstaIninc Davicr, W. B. Roberts, 


. PRINTING Macuivgs, P. W. Hall, London. 
ZB0b Eectro-maGnets, W. Baxter, jun., London. 
22,366. ApsusTABLE Spoo.s, E. G. Clark, London. 

22, 367. EXPLOSION Enornss, H. J. Haddan,—(L. Verdet 
and A, Metais, France.) 





22,368. Rock Bagaxine Macuings, E. H. Sansom, 
“London. 


22,369. Or. Enoivgs, BE. M. Preston, London. 

22, 370. MAKING SOLUBLE Srakce, W. P. Thompson. — 
(0. Bredt and Co., Germany.) 

22 371. OvESHEAD TROLLEYS, fT. Blaney, Liverpool. 

22 372. Fiurp Pressurz Brake MecuanisM, M. Cor- 
rington, London. 

22,373. VABIABLE SegED Gaar for Morors, A. Craig, 
Coventry. 

22,374. Execrric Arc Lamps, L. C. H. Mensing, 
Lond 


on. 
22,375. Suget Murat RapiaTors, W. R. Kinnear, 
London. 
22 8376, ARTIFICIAL MarkBie Mass, T. A. Hearson.— 
(0. Schréder, Germany ) 
22,877. Continvous FLuIp Murer, A. W. Scuthey, 


London. 
22 378. Liquip SELF-MEAsURING Devics, A. W. Southey, 


mdon. 

22,879. Marco Fintsuinc Macuing, W. Clark.— 
(Badische Maschinenfabrik und Bisengiezserei, Ger- 
 nany-) 
2,380, FiexiBLe Topgs, G. Hookham, London. 

22881. Wacon Courtine, A. Koppel, Loncon. 

22,882. Carpinc Macuivegs, C. Delerue, London. 

22,383. INTERNAL ComBusmion ENGINES, G. Oppen- 
heimer, London. 

22,384. WHEELBARROW, E. Pritchard, London. 

22,885 ILLUMINATING Sians, F, T. Harris, London. 

22, 386. Geagine, A. Winton, London. 

22, 887. CroTugs WaRpsoses, R. Weir and E. Richard, 
London. 

22,388. TransMITTING TeLEPuowE Apparatus, F. W. 
Howorth. —(C. Turchi and B. Bruné, Italy.) 

22,389. Pwgumatic Hammers, W. L. Ketchen and H. F. 
‘Adams, London, 

22,3890. a of Raitway Veuicizs, P. Hulburd, 


‘Lon 
22,391. “Tussioven Comprwation Toor, C. Contal, 
mdon. 
a IscaNDE,cENTGAS BuRneR, L. Siegenberg, jun., 


on. 

— Devicg for CLgantxe Winpows, H. B. Heron, 

mdon. 

22,304. Improvep WasHinc Dotty, H. B. Heron, 
London. 

22,895. HawpLinc Metatiic Vessecs, 8. E. Love and 
W. J. McRae, London, 

22,396. Usns for Makixc Tga or Corre, E. Serra, 
London. 

22,397. Goop3 LaBE.s, Kenrick and Jefferson, Limited, 
and F, Jefferson, Loudon. 

22,398. Makinc SurcicaL Bawpacgs, Southall 
Brothers and Barclay, Limited, and T. Barclay, jua., 
Lendon. 

22,399. InrgnwaL CompBustion Enoryzs, A. M. Brown, 
London. 

22, - ae Cosuions, A. and E. H. Pulbrook, 


22,401. Toy, R. Wei:shappel. London. 
22,402. Spanner, J. McLachlan.—(#. Linton, New Zens 


and. 
22,403. Boriwe and Saskuxa Apparatcs, G, A, Goodwin, 
London. 


17th October, 1903. 
om See for Taan: wittine Power, E. Jackson, 


22,405. Kwirtine Macning, 8S. and A. Muston, 
Leicester. 

22,406. Tings for Moror Cars, A. L. Jones, Radstock, 
Somerset. 

22,407. Cover for Pagtmatic Tings, C. E. Jenkins, 
Cardiff. 


22,408. Macuine for Raisixc Poratozs, L. Rogéra and 
W. HL Fairhurst, Manchester. 

22,409. Bakers’ Ovens, A. ‘A. Anderson and 8. WwW, 
Amphlet, Moseloy, Worcestershire. 

22,410. Rock Daitis, T. Warsop, Nottingham. 

22,411. Cyctz Luecace Carrier, A. C, Johnson, 
Bi 


irmingham. 

22 412. SuspgypeR for Personat Wear, P. A. Martin, 
Birmingham. 

22,418. Konnats of Fire Enormvegs, J. Sutcliffe, 
Burnle ley. 

22,414. TaBizs, J. Norval, a 

22,415. Drivine Butts, J. H. Stott and ©. K. Sagar, 
Manchester. 

— le for PREVENTING SipE-suip, A. L. Joynt, 


22,417. ANTI-FOULING CoaTIxa, G. Barker.—(@. D Cole- 
man, United States.) 

22,418, CoIn-FREED AUTOMATIC MacHINEg, W. Thompson, 
Kirmingham. 

22,419. Putigys, J. M. Oliver, Edinburgh. 

22,420. Piues for LaBoratory Sinks, J. A. McMichael, 
Chester. 

22,421. StTREET- CLEANING Macuixg, W. Tattersall, 
Bradford. 

22,422. Gas-LichT Pristine Fram, G. T. Bayley, 
East Stonehouse, Dev.n. 

22,423. E.ectric Generators, J. H. Hindle, Denton, 


Lanes 

22,424. FLUSHING CIsTERNS for Lavatorigs, J. Levick, 
Birming! . 

22,425. A Foo1BaLy Davics, J. W. Green, Newtown, 


Wigan. 

22,426. Brakes for Raitway Wacons, H. Home-, 
Birming' 

22,427. BENCH Vicss, The Williamson Manufacturirg 
“Company, Glasgow. 

22,428. a WAGON Covriines, G. Tipper, Oaka- 
moor, 8 

22,429, Maxine Bormpina Sitazs, A. M. Lambert, 
London. 

22,430. ConcreTs Mixer, W. G. Heys.—(F. B. Gilbreth, 
United States.) 

22,431. Stgam Generators, W. H. Owen, Glaegow. 

22,482, ELecrricaL Firrines, C. M. Dorman aud R. A. 
Smith, Salford. 

22,483. Rock Dritis, 8. J. Williamson, Rediuth, 
Cornwall. 

22,424. Cugckine the Contents of Wacons, J. Allen, 
HB. Whelan, and W. Cardis, Leeds. 

22,485. RevoLtvinc Hesgxs for Boots, F. O. Ward, 
Leeds. 

22,436, SELF-PROPELLED Motors, H. P. Saunderson, 
London. 

22,487. Cycie Pepats, H. Lucas, London. 

22,438. Means for Fastentne Garmenis, H. B. Birn.- 
baum, London. 

22,439, ELECTRO-CHEMICAL Apparatus, F. J, Turquand 
and J. F. Wakelin, London. 

22,440. TELEPHONE APPARATUS, W. C. Fairweather.— 
(The Kellogg Swiichboard and Supply Company, United 
States.) 

22,441, CarmicaL Brypina Compounp, J. Mellinger, 
London. 

22,442, Removine Harr from Hrpgs, J. Mellir ger, 
London. 

22,443. Winpina Nox-mnpuctive Coie, W. H. Wilson, 
London. 

22,444. VaLveGear, W. Ellictt and Eliott and Garrood, 
"Limited, London. 

22,445. STEAM Enornes, W. Ellictt and Elliott and 
Garrood, Limited, London. 

22 446. Cycias, BE. Whitaker, London. 

22,447. Locxine Rattway CargiacE Doors, W. R. 
Valentine, Birmingham. 

22,448. Rapiators, W. H. Doherty, F. J. Page, J. 
Welch, and J. Bayley, Birmingham. 

22,449, Tray for CONVEYING VESSELS of Liqum, C. E. 
Bayles and C. Beaumont, Sheffield. 

22,450. CasEMENTStayYs, Tonks, Limited, and W. Sparks, 
‘London. 

22,451. IncanpgscestT Mantixs, Evered and Co., 
Limited.—(C. Weiblen, —- 

22,452. Makixne Muzrat Pipgs, G. and R. Moitroux, 
London. 

22,458. CanBurgttErs, T. W. Barber, London. 

22,4 454, Srzam Traps, N. N. Haigh, London. 
22,455, Rim Braxgs for Cycxzs, J. Griffiths, London. 
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22,456. Fire Atarus, G. B. Bowell!and The Pearson 
Fire Alarm, Limited, London. 
— Sipe Sueers of GasHoipsrs, 8. Cutler, 
22,458. Forwaces, W. R. Wood, London. 

22,459. SeLF-REVOLYING Mopsg.s, J. Ide, London, 

460. AnTiciefor Reapers’ Uss, P. H. A. Whitehouse, 

22,461. Porcutse Macutsgs, M. H. Pearson, A. E. 
Jerram, and the British United Shoe Machinery 
Company, Limited, London. 

22,462. Fixxipuz Pips Cogs, F. C. Jones and the 
Reliance Rubber and Hard Wood Company, 

ion. 
468. Avuromatic Weicuine Macuives, R. Simon, 
on. 

22,464. Paorzctixe Leas of Cyouists, N. P. W. Brady, 

jon. 
465. Sarery Devices for Exzcrric Systems, The 
ritish Thomson-Houston me Limited, R. 
a k Wedmore, and J. Whitcher, 
London. s 

22,466. Parmrens’ Make - REapries, P. Pfizenmayer, 

22,467. Supgrueaters, G A, Young, London, 

468. Boxes, W. Gradwell and W. Gradwoll and Co., 
ited, London. 
— Tastine Eacs, C. Réo, —(L. Levison, jun., 
22.470. ELECTRIC ALTERNATIVE Swrrcugs, R. 8. Pilcher, 
22,471. Apparatus for Stormne Vovgcar, C. Chotteau, 
vi 

22,472. Carns for Use on Bicycuzs, E. G. Rafer, 
vi 

— Euvacore-vastestee Macaig, P. F. Corkhill, 
verp 0: 

22,474. Hgapstocxs, A. Herbert and P. V. Vernon, 
London. 

22,475. CoLtEectine Ecgctrric Ccorreyts, F. E. Elmore, 
London. 

22,476. Fawticut Hiner Firtines, G. T. Richardson, 
477. Sropperina Borries and Jars, F. Lecourt, 
478. Havtixe Wincurgs, L. 8. Larsen and J. T. Wold, 

22,479. Hearmsa Apparatvs, J. 8. L. Alexander and A. 


22,480. AcgeTyYLene Arparatos, A. Franssen, London. 
22,481. Distance-oPpgRaTED Gas Ionirers, G. Wein- 


mann, London. 
22,482. Horsgsuoss, J. MacLean, London. 
483. Locke Device fur Motor Cars, F. L. Ames, 


ion. 
22,484. Furnace Doors, J. 8. Cooper, London. 
22,485. Wacons, A. T. Dawson and G. T. Buckham, 


on. 
486. ExecrricaL Rance Fixpgrs, H. Shoemaker, 
22,487. TReatine Fatsand Farry Acrps, O. Haiisamann, 
London. 
ion. 


22,488. CaLtewpar, L. Rossi, Lond 
22,489. Revotvinc Cowxs for Carmyry Pors, W. Bettis, 
Londcn. 


19th October, 1908, 
22,490.. Manuracturg of Door Botts, C. Showell, Bir- 
22,491. Lirtmye Jacks, J. L. Bell, London. 
22,402. Cuain-Maxine Macarng, §. 


. C. Paul and J. W. 
Hill, Birmingham. 
22,498. SELF-EXTINGUISHING Lamp, E. Jones, Man- 
chester. 


22,404. PARLOUR Game, A. W. Pocock, Cheltenham. 
22,495. SounD - PRODUCING “RATUS, E. Ashort, 
Fine Sagets for Bortpines, W. Cowley, 


ver) 

22,496 

Chel ee 

22,497. Et LN aL Switce, J. Makin, 


22,498. Sgatinc KeyHouss of Papiocks, The Wormald 
nee see Company, Limited, and A. Davidson, 


Sheffield. 
ae Spzep Gear, C. V. Boys and W. Williams, 
22,500. Mawouractorge of Hyrpocu.orirss, J. K. Hill, 
Govan, N.B. ' 
set Margret for Firrgrmc Warer, F. T. Bond, 
er. 
pan Compnvep Lock and Larcu, H. and R. Smith, 
chester. 
22,503. Rams for Rattways, D. W. Cuthbert, 
Glasgow. \ 
— Bexis for Buoys or Marx Boats, J. Price, 
22,505. Postrtvg Action Stzam TorBings, J. Mackenz‘e, 
Middles! 
22,506. Pozziz, 8. McK. Rae, Glasgow. 
22,507. ELECTRICALLY-CONTROLLED Hoists, J. A, Steven, 
Glasgow. 4 
22,508. Esvecors?, H. H. C. Colley, London. 
22,509. Proracrine Sgats from Rar, R. Halliday, 


burgh. 
22,510. Bosprs, J. and H. Wright, Ke 
22,511. Stroup and Timm Hotpsr, H. 
ws 


22,512. Lamps, W. Hall, Manchester. 
22,518. Dasxs, B. Gobel, Berlin. 
514. Toor for Maxuxa Woopen Pace, W. Parmentier, 





. Marchbank, 


lin. 
22,515. Hoox, J. Dopf, Berlin. 
22.516. Sarety Locks for Wrspows, P. P. Orum, 


Berlin. 

22,517. Device for Key Bouts for Axtzs, E. Gross, 
Berlin. 

22,518. Daaventsman’s Box, P, Anen, Berlin. 

22,519. Stoprgrine Borrizs, G. Smith, Dundee. 

22 520. Stanparps for Scuoon Desks, J. D. Bennet, 
London. 

22,521. Scnoot Dasxs and Saats, J. D. Bennet, 

n. 
22,522. Hnorozp Bracxegr Desk Supports, J. D. Bennet, 


in. 
22,523. Forwirorg Lock, J. D. Bennet, London. 
524. Isxwetts for ScHoot Deexs, J. D. Bennet, 


don, 
22,525. Castors, J. D. Bennet, London. 
22,526. Propucina Movine Pictorgs, A. H. Park, 


nD. 

22,527. Exvetorzs. M. Mendoza, London. 

a Measvurinc Instruments, W. McGeoch, jun., 
on 


22,529, Propucixa Crrcutation in Stgam Boiiers, 
H. Schofield, O. P. Macfarlane, and S. J. Ross, 


London. 
= Games to be Prayep with Batis, J. Wright, 


ae Compustion Enoings, J. Fuchs, 
D. 
22,582. Erectric Lamps, J. O. Girdlestone and C. F. G. 
Thor London. 
22,583. Toot Hotpgrs, F. Davies and F. Smith, 
m. 
22,584. SecmmntaL Woop Pavine Biocks, W. Sharpe, 


yng ed 

22,585. Topacco Pres, R. Barcroft, Manchester. 

22,536, Ourstpg Szats of Tramcars, G. F. Butterworth, 
Manchester. 

22,587, AtTracHMENTs for Bicycizs, I. Davis and E. 
Manby, London. 

—_, Avtomatic Fire Avarms, F., E:sterford, 

0) 


a. Means for Suspewpixe Curtains, J. R. Gray, 


ndon. 
22,540, Storrxc CarBipge into Geweratons, W. A. 
Elliott, London. 
22,541. Reriectors, E. J. N. Hill, London. 
ae. Propucine ALCOHOLIC Buveracss, E. Nowak, 


— Compingep Compassgs and Kyirg, J. Schmidt, 

on. 

22,544, THREE-STAGE Arn ComPREssoRs, A. von Castel- 
lain, London, si 





22,545, Corsets and Anpomina. Banps, E. H. Garnier, 
London, 
22,546. Recoverinc Heart from Gases, L, Hertzog, 


ion. 

22 547. Propucina Power Gas, L. Hertzog, London. 

22,548. Lirgznoats, R. A. Brown, London, 

22,549. Construction of Gas Heatixe Srovs, R. W. 
Gardner, London. 

22,550. Sprine Wagers for Veurcuss, A. 8. F. Robin- 
son, London. 

22,551. Execrric Morors, J. S. Raworth, London. 

22,552. Borrims, A. Gajardo and J. Sulley, London. 

22,553. Pipg Rack and Cicar Casinet, W. Crowder, 


_. Motive Powsr Evyarns, F. J. R. de Moura, 
ion. 


22,555. Ornamuntine Guass, J, M. Conroy, London, 
42,556. ExmgorricaLLy Opgratine Fire ALaRMs, EK. 
Hughes, J.C. Jones, and A. G. Mackie, London. 
22,557. ADvERTIgING DiePLayINae Devices, L. C. 
Witkowski, Liverpool. 

22,558, MmcHanicaLLy Opgratina InstruMENTS, 0. 
Wolters, London. 

22,559. Fornacegs for Powpgrep Coat, R. 8. Prinsep, 


-London, 

22,560. Hgatine or Cootine AppLiancr, J. Heizmann, 
London. 

22,561. DowNwARDLy Buryine Incanpgscent Lamps, 
H. W. Hellmann, O. Arendt, and J. Marcuse, 
London. 

22,562. DownwarDLy Bornino INCANDESCENT Lamp3, 
H. W. Hellmann, O. Arendt, and J. Marcuse, 


Loni 
22,568. Makinoof PHonoGRAPHIC REcoRDS, O. Messter, 
on. 
22,564. Repropucine Livine Picturgs, O. Messter, 
ion. 
22,565. Gramopuonr Piatss, O. Messter, London. 


22,566. Runninc a PHonooraps in Synowronism, 0. 
Messter, London. 


’ 22,567. Picments, W. J. Armbruster and J. Morton, 


ondon. 
22.568. Corm-rreeD Gams of Sx, J. 
London. 
.569.  Com-rrerp Games of Sx, J. Jofeh, 
London. 
22,570. Fiurgrtne Apparatus, E. R. Candy, London. 
go Sa Gaarine, S. Knight and A. Campbell, 


Jefeh, 


London. 

22,572. Worxta Execrrica, Wirpixe Encinas, 
Siemens Brothers and Co., Limited.—(Siemens and 
Halske Actien-Gesellschast, Germany.) 

22,573. Sargty Foss Device for ELEcTRICAL InsTALLa- 
trons, Siemens Brothers and Co., Limited.—(Siemens 
and Halske Actien-Geselischost, Germany.) 

22,574. InrerRNaL ComBustion Motors, C. Lindemann. 
(G. Trinkler, Germany ) 

22,575. Maxine Suret Grass, W. A. Page and F. L O. 
Wadsworth, London. 

22,576. Hawp Brusugs, H. Sauer, London. 

22,577. Transmission Gear, A. K. Huntington, 
London. 

£2,578. Neckties, F. W. McCombie, London. 

22,579. Steam Pressure Turbines, W. Ellis, London. 

22,580. Maxine of Non-caustic Soaps, H. Geissler and 
H. Bauer, London. 

22,581. Postat Envetopss, G. F. Vye, London. 

22,582, Trousers Stretcuers, K. Bloem, London, 

22,583. Drawine Poxs, K. Bloem, London. 

22,684. Tasrmostats, G. B. Bowell, London. 


20th October, 1903. 

22,585. Sprinc-action Sash Fasrener, W. Johnson, 
Aston. 

— Liestine by Incanpgscencr, J. Cox, 


ion. 
22,587, Exrractine Liquips from Casks, C. A. Vicarino, 
Birmin, 
22,588. Row iocks for Rowrne Boats, F. B. Shuttle- 
worth, Maidenhead. 
= Iuprovep Game, H. Egg and R. G. Fletcher, 


London. 
22,590. Pozz.ix, C. E. and E. L. Haynes, Kingston-on- 
mes, 


22,591. Means for ExERcisinG Memory, M. E. Nicholl, 
Kingston-on-Thame:. 
22,592. Winpow Fastenine, B. F. Cheshire, Kingston- 
‘Thames. 


on-' es 

22,593. Makino Ice-cream, P. R. J. Willis.—(C. R. 
Hamilton, United States.) 

22,594. Vatves, F. S. Milnes, Halifax. 

22,595. TonBo-morTors, J. Pointon, Liverpool. 

22,596. Rorany Hypro-gxTractors, A. Nowell, Liver- 


pool, 

22,597. Frxuse Bricks, T. Watson, Linthorpe, Middles- 
borough. 

22,598. Dregct-actinec Pumpinc Enornes, W. W. Att- 
wood, Birmingham. 

22,599. Automatic Sarety SHACKLE, F. M. Evans, 
Pontypridd. 

22,600. KoLLine Pixs, R. D. Spinney and H. C. Clark, 
Birmingham. 

22,601. Etzcrricat Switcues, F. H. and C. Hall, Bir- 
mingham. 

22,602. Contact Breaxsrs, F. H. and C. Hall, Bir- 
mingham. 

22,608. ANTI-viBRaTION Fittinas, J. D. C. Burley and 
A. E. Gilmore, Birmingham. 

22,604. Cyrcrg Sappg Cups, J. B. Brooks and J. Holt, 
Birmingham. 

22,605. Daop-sipz Cots, H. Marlow and J. Turner, 
Birmingham. 

22,606. Ececrric GeyeratTinc Apparatus, T. W. 8. 
Hutchiogs, Manchester. 

22,607. Rosser Hee Paps for Boots, E. W. Wooders, 
Manchester. 

22,608. TipaL Exzvator, C. D. O'Leary, Birmingham. 

22,609. Comsmsgp Daostnea Tasizs, G. D. Berry, 


Accrington. 
— Sprrat Ciorpzs Horsr, J. T. Roseleigh, Here- 


for 

22,611. Daytse a Sterxotyre Matrix, J. R. Scott ard 
C. Guthrie, Manchester. 

22,612. Incanpgescent Gas Burwer, W. R. Boe, Man- 
chester. 

22,618. Locarno Taps, M. G. Fearn, Manchester. 

22,614. Seur-actinc Mo.gs for Spinnino, 8. Smellie, 
Manchester. 

22,615. Prorzcrors for Sotzs and Hgts of Boots, A. 
Uttley, Burnley. 

22,616. Brakes for Rattway Ro.uine Stock, T. 
Axford, Swindon. 

22.617. Testinc ToBULAR ARTICLEs, Bratby and Hinch- 
cliffe, Limited, and L. Lang, Manchester. 

22,618. AppLiancy for Testinc MixK, C. C. Hanmer, 
Manchester. 

22,619. Lirrinc TacKL*, J. W. Fryar, Sheffield. 

22,620. Fixtse Doon Hanpixs to Spinpiegs, W. Inglis, 


Glasgow. 
22,621. WaTeRPROOF CoLLaR?, W. O. Chisholm, Glas- 


We 

22°09. Sprzep Ispicators, O. &chulze, Halifax. 

22,623. Recertacte for Waisr Bets, T. Wilcox, 
Birmiogham. 

22.624. SpgED-CONTROLLING GEaR, H. 8. Hele-Shaw, 
Liverpool. 

22,625. Cotrmsa Brirrtz Drrep Pastszs, D. E. Thom- 
son, Glasgow. 

22 626. IncoBators, J. H. Sutcliffe and G. E. Morris, 
Ripley, Yorks. 

22,627. Stircumsa Bouttonnoies, W. Fairweather.— 
(The Singer Manufacturing Company, United States ) 

22,628. Apparatus for Makinc wR, EB. F. Clark, 
London. 

22,629. Venpinc Apparatus, W. M. Scott, Glasgow. 
630. Apparatus for Poriryine WarsR, I. V. Holmes, 
Glasgow. 

22,631. Sor Birxps, F. G. Blake, London. 

22,632. Kiins, H. W. J. Cheffins and R. F. Mackenzie, 


mdon. 
—, Boor and Sox Sock, H. J, and T. W, Clark, 
ndon, 





22,684. Tenmrnats for SrRanpED WiRkE, F. H. de Veulle, 
Birmingham. 

22,685. CanrriruaaL Governors, F. H. de Veulle, 
Coventry. 

22,636. SpE - CARRIAGE ATracHMENTS for Motor 
Cycizs, J. Mills and W. H. Fulford, Coventry. 

22,637. Trees and the Rims of Warts, 8. Butler, 
London, 

22,638. Boxes, A. H. Annesley, Castle Cary, Somerset. 

7: Frames for Junction Boxes, 8, Robinson, 


on, 

22,640. Cycom FrRer-waeEt Mecuanism, J. Parkes, 
Birmingham. 

22,641. Promotina Strgam Crrcu.ation, H. Schofield 
and ©. P. Macfarlane, London, 

22,642. Cycie Braxss, F. Hahnioin, London. 

22,643. Brose Hotpers for Dynamos, M.K Thomyson, 
London. 

22,44. UnponcturarLe Sneatn, H. J. T. Materface, 
Honiton. 

— Motions for Spixnina Moss, T. McAuliffe, 


on. 
22,646. Dorrers for Sernnino Frames, D, E. Carey, 


ndon. 

22 647 Deviogs for Firritrse and Cyganine Fountain 
Pans, bi R. Lake.—( Beekman Novelty Company, United 
States. 

22,648. Ventcte UnperreamMes, H. R. Keithley, 
London. 

22,649. Poitzys, L. G. Rowand, London. 

22,650. Internal ComsusTION Enoinas, C. McG. Bate, 


London. 

22,651. ApsustaBLE Soarrouprinas, L. 8. Franklin, 

ondon. 

22 652. UmpRELLAs and Sunsnapss, M. Byrne, London, 

22,653  Founpation for Cotiars, J. H. B. Dawson, 
London. 

22,654. Suspenpina Ececrric Canies, T. H. Walker, 
London. 

22,655. Spanners, J. H. Aldred, London. 

22,656. Burrges, Willford and Co., Limited, and G. W. 
Willford, Sheffield. 

yy > Fastenino for Hineep Articixs, J. C. Yorke, 

ndon. 
Inpucrion EcEcTRic Motors, 
London. 

22,659. Cycie and Ven-cLe Baaxes, 8S. J. Gannon, 
London. 

22,660. Protective the Fest of Horszs, R. Glover, 
London. 

22 661. Means for Ciganina Carpets ard Froors, A. 
Lotz, London. 

22,662. Rotatixc Game Apparatus, A. W. Southey, 
London. 

22,663. Srzam Generators, 8. M. Cockburn, London. 

22,664. Contact Apparatus for Extgectrric CLocks, O. 
Imray.—(Siemens-Schuckertwerke G. m. b. H., Ger- 
many.) 

22 665. PaorooraPHic Devatorrna Macuinr, H. 
Sonnenberg, London. 

22,666. TunBingy, O. Juoggren, London. 

22,€67. Lock Nuts, W. Hammant, London. 

22,668. ELgcrricaL InsuLators, J. E. Spagnoletti, 
London. 

22,669. OpgratTisG Saotrers of Cameras, J. H. Ham- 
mer, London. 

22,670. Barete Piatges Mountsp in Heat Passace- 
ways, W. P. Thompson.—(Zhe Duplex Radiator 
Company, United States.) 

22,671. Gas Sroves, W. P. Thompson.—(The Duplex 
Radiator Company, United States.) 

22,672. Barrte PLatges in Heat Passacewaya, W. P. 
Thompson.—(The Duplex Radiator Company, United 


F. Funga, 


tes.) 

22,6738. Current Recutator for Ececrric Macuings, 
A. R. Miiller, Liverpool. 

22,674. Ta.erHons Systems, P. Hardegen, Liverpool. 

22,675. Faw Masxs, P. Eschenbach, Liverpool. 

22,676. Maxine MInERAL-woop FELT, U. C. Ball, 
London. 

22,677. Concutar Looms, C. G. Hill, London. 

22,678. Macuings for Atracninc Braip to Mats, A. E 
Hodder and The Warp Pile Weaving Company, 
Limited, London. 

22,679. Horpgrs for Pipz Nippres while be'ng 
Turespep, B. Borden and W. A. Neracher, London. 

22,680. WiRgLEss TELEGRAPHIC SysteM3, L. Dorman, 
London. 

22,681. Siawau Fraas, F. Neff, London. 

22,682. Cuarcinc Prgumatic Tings with Compresszp 
Gas, G. Leitner, W. Bessin, and C. Passoth, 
London. 

= aa Pomps for Srgam Generators, L. Sgal, 
Liver s 

22,684. L:quip Fort Buryers, L. Sgal, Liverpool. 

22,685. Fuxt FEggD-REGULATING Apparatus, L. Sgal, 
Liverpool. 

22,686. FEED-WATER RecuLatine Apparatus, L.. Sgal, 


iverpoo! 

22,687. Brakes for SELF-PROPELLED VauHicces, L. Sgal, 
Liverpool. 

22,688. Stzam Generators, L. &gal, Liverpool, 

22,689. Ignition Apparatus, J. Leighton and R. 
Hacking, London. 

22,€90. Spaep Gear, A. Soamesand W. Langdon-Davies, 


ndon. 
22,691. Cycius, G. E. Bennett, London. 
22,692. Furnaces, C. J. Monfort, London. 
22,698. Pomps, The Edwards Air Pump Syndicate, 
Limited, and T. Thompson, London, 
22,694. SPEKD-INDICATING APpPpaRaTts, P. R. Allen, 


on. 
22,695. Necxtizs, T. M. Ellie, London. 
22,696. ELecrRicaL Vipratory Motor, C. 8. Whitney, 


London. 
22,697. Maxine Guiog, H. J. Haddan.—({P. F. Oliva, 
22,698. TELEPHONE TRaNéMITTERS, J. Prince, London. 
22,699. Wrencues, J. Bystrom and J. H. Mc&lroy, 
London. 
22,700. OpgRaTiInG Psrgumatic Hammers, P. Thierolf, 
London. 


2st October, 1903. 


22,701. Dygmsa Suk Pisce Goons, G. H. Mellcr, 
Macclesfield. 

22,702. Conkine Macuives, J. P. Jackson, Liverpool. 

22,703. Guazine Bars for Gregsnnovusss, J. W. Kaye, 
D. Broadbent, and J. Kaye, Halifax. 

22,704. Bakina Ovens Hxeatep by Hor Arr, F. Bey, 


Berlin. 

22,705. CoLLAP3sIBLE Boxes, J. T. Cartwright, Man- 
chester. 

22,706. BaLL Castor, C. H. Lawrence, Manchester. 

22,707. Tim Fastener, L. V. Ad»ms, Reading. 

22,708. Atm Pumps for Sunrace Conpgnsers, W. Weir, 
Glasgow. 

22,709. Trpy Suipinc Marat Boor Tas, J. Meredith, 
Coventry. 

22,710. Vases, W. J. Bosley, Southampton. 

22,711. Grippinc ATTACHMENTs for Winpow Sraye, H. 
C. Pruce, Birmingham. 

22,712. Serines for Jomunts of Scissors, A. W. Stani- 
forth, Birmingham. 

22,718. Poncuine Hoizs in Leatuer, 8. Heath and R. 
Harrison, Birmingham. 

22,714. Sasser Mera, Hoittow-ware, W. W. Hart, 
Birmingham. 

22,715. State Prancus, W. H. Crutch'ey and Owen 
and Co., Birmingham. 

22.716. Manuracturg of Fapric, C. Kupke and E. 
Zapp, Manchester. 

22,717. TrLLinc Lanp, C. 8. Wilmeth and H. C. Kauff- 
man, Kingston-on-Thames, 

22.718 Cxyornzs Live Props, H. Houldsworth, R. 
Holmes, and F. Whitaker, Keighley. 

22,719. Macainery for Winpine Yary, G. Paley, 
Manchester. 

22,720. Gor Ciuss, T. Stewart, Glasgow. 

22,721. Pygumatic Tires for Bicycigs, R. 8. Wood, 
Manchester, 

22 pe AppaRATus for PropeLLina Boats, R. Kennedy, 

eeds, 





—————= 
2 - 
5g Prake Yars, J. W. Smithies and J, Simpson 


22,724. FRE-EXTINGUISHING Taw 
‘Birra gham. ks, D, Arkinstay), 
2,725. Dayine Stove, J. H. Whittingt,, 
tear Barns. = tington, Hoyland, 
22, DMiTrinG Warer into Hypravic 
dean Rt London, mavtic Wouns, 0, 
2,727. Propuorne Foop Ssrur r OC 
os tnderece, London. m for Carma, R 
2,723. WiInDow » We on, N 
ante Burs, T. W. Lumsden, Neweastle. 
22,729. PREPARING Son-Oxipg of / 
Hamburg. Opepee, 4. Rahtjen, 
22,730. Stgam Generators, W. T. Smith, Mancho t 
22,731. Revotving Hegi Pans for Boots, | —_. 
Manchester. : *; 
22,782. Nspoxisers, T, de Vilbiss, Glasgow. 
22,783. Sprina Faameg for Broycixs, H. £i)pon.goy 
mour, Edinburgh. a 
22,734. Borter for 81z8, T. Parkinson, B), kburna, 
22,735. GramopHongs, G. Noble, Glasgow. 
22.736. Cornwets, C. G, Conn, Glasgow, 
22.787. Covers cf PaxsgRvinG RECEPTACLES, G y 
Eyck, don, a 
— 9 ane anny yo K. D. Stevenson, Lond p, 
22,739. Microscopss for Examinixe M s, J. Swit, 
London. a 
22,740. Microscopgs, E. Hofmann, Berlin, 
22,741. Door Spruves, F. W. Adams, London, 
22,742. Dynamo ELectric MacHings, H. 
London, 
22,743. APPLIANCE for CLEANING Orgs, J. | 
McKim, London. 
22,744. Hanpsaws, F. Mébus, London, 
22,745. PorTaBLE DRILLING Macning, C, Hoffmann 
London. , 
22,746. Botron-HoLEs for Sarets, A. E. Rice, Exeter. 
22,747. Sprines for Brakes, 8. Chouings, London, 
22.748. Gas Burners, A. O. Brown and C. M. Downie, 


London. 
22,749. Nosx-paas, G. Goody and J. 


Hi: 
London. — 


22.750 CioTrags Lives, C. H. Cotton, London. 
22,751. Corntars Rop, E. P. Stroud, London 


F. Joel, 
- and F, G, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gas tte, 


734,533, Steam Enorne, C. 1. Fouts, Eureka, Cal,— 
Filed May 29th, 1902. 

Claim —(1) The combination in a two-cylinder 
engine, of the cylinders having steam inlets, pistong 
in said cylinders, an exhaust port in communica. 
tion with both cylinders, and a double valve for 
placirg the cylinders alternately in communication 
with the exhaust, said valve having rounded faces for 
engagement by the pistons and adapted to be moved 
thereby to closed position in one cylinder and open 
position in the mating cylinder. (2) The combination 
in a steam engine, of a pair of open-ended cylinders 
having steam inlets, trunk pistons arranged in said 
cylinders, an exhaust port commgn to both cylinders 
and in communication therewith, a valve comprising 
a pair of valve discs having a common stem and 
adapted to place the cylinders alternately in commu. 
nication with the exhaust, said valve being moved 


| 734,833) 








alternately by the pistons and held in its adjusted 
position by steam pressure, substantially as specified. 
(3) The combination in a steam engine, of the cylinder, 
a cylinder head forming a steam chest, a lift valve 
adapted to close a steam paszage between the chest 
and the cylinder, a piston, an adjustable screw carried 
by the piston for contact with the stem of the valve 
to effect the opening of the valve as the piston nears 
the limit of its inward movement and to maintain 
said valve in open position until the piston starts on 
the outstroke, and a removable cap arranged in align- 
ment with the valve and screw and forming the upper 
portion of the steam-chest wall, sulstantially as 
specified. (4) The combination in a steam engine, of 
the cylinder, a cylinder head, a plurality of movable 
sections of different area adapted to be secured to thé 
cylinder head to adjust the area of the steam space 
between the cylinder head and the piston, and a 
piston - actuated steam inlet valve, substantially as 
specified. 
734,766, Dicotnc Macutng, H. Siirensen, Chistiania, 
Norway.—Filed December 29th, 1902. 
Claim..—(1) In an excavator, a supporting and 
driving mechanism having a cutting and lifting 
hani ted at its forward end in fixed relation 
thereto, and a conveyor in front of said cutters adapted 
to remove the material in a lateral direction, substan- 
tially as described. (2) Inan excavating machine, the 
combination with the main frame, supporting and 
driving wheels adjustably mounted thereon, a motor 
mounted on the frame for cperating the driving 





7 














wheels, of a plurality of vertical feed chutes mounted 
on the front of the frame provided with deflecting 
hoods at their tops and horizontal cutting blades at 
their bottoms, cutting and conveyor screws mounted 
in said chutes, a frame mounted above the hoods, * 
conveyor mounted on said latter frame, a shaft for 
rotating the screws and means operated by said shaft 
for moving the conveyor laterally to the direction of 
travel of the main frame, substantially as described, 
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SOME NOTES ON ACCELERATION— 
ELECTRIC v. STEAM. 
By P. Water D’ALTON, M. Inst. C.E., and Dr. JoHN MANNHEIM, 


Tuer is no problem which should hold so prominent a 

jace in the mind of the railway engineer of to-day as 
that of how he is to bring into London the ever increas- 
ing multitudes who morning after morning hasten to the 
City or the still greater metropolis in search of daily 
bread; and yet it is a problem which seems to be so 
dificult of solution with the means at his disposal that 
he is apt to turn aside in his fear that he may in front of 
him see the truth which involves him in a departure 
from his old methods, opens out a new and more or less 
anknown field, and compels him to devote thought to 
estimates and expenditure. He wishes to think that his 
difficulties can be removed by the construction of huge 
steam locomotives, and he tries his hardest to compel his 
thoughts and his wishes to synchronise ; but, try he ever 
go much, he cannot get them into phase. It may be that 
the moment of the determination as to which method of 
locomotion, electricity or steam, is to be that of the 
future for heavy suburban traffic, may be postponed for 
a short season, during which large outlays will be made 
to fight off the inevitable ; but it is certain that the fight 
cannot be prolonged, because suburban traffic is becoming 
so increasingly uncomfortable, in consequence of its 
growth, that something better must be devised. The 
80 or 100-ton locomotive is not the thing which will 
« fill the bill,” and we now propose to show why it cannot 
do so, treating it from the point of view of acceleration, 
and leaving the great questions of economy, life of 

rmanent way, and impracticability as a consequence of 
a dimensions and weight, out of consideration for the 
moment. It may be generally accepted that a stationary 

wer-house equipped with all modern economising 
methods, with the latest and most approved engines, 
with the best boilers available, and having a steady, well- 
balanced load, must be less expensive in the supply of 
energy than were the same demands provided by a great 
number of single steam units scattered about a given 
section of a suburban railway. Indeed, this has been 
abundantly proved by experience when the comparison 
has been reasonably based upon similar conditions of 
service, and any argument to the contrary, when equals 
have been honestly compared with equals, must take the 
nature of ex parte statements. 

The greater flexibility of the electrically-driven train, 
the simplification of shunting operations at terminal 
stations, the increased speed due to higher acceleration, 
and a great number of other points, help to produce a 
heavy balance in favour of electric traction when viewed 
from the economical standpoint. But, after all, the 
deciding question which directors must resolve is not so 
much one of economy as one of very existence, for the 
traffic conditions of modern suburban roads must be 
fulfilled. Without suitable acceleration they cannot be 


fulfilled. Suitable acceleration with a steam locomotive 
is impossible. Let us see now how we propose to show 
this. 


It is necessary, for the purposes of any comparison 
between the systems, to have some sort of basis to work 
upon, and to lay down a set of conditions which may be 
taken to be generally typical of the London suburban 
roads. In actual fact such conditions must, and do, 
vary through wide degrees, and probably no two suburban 
lines are exactly comparable; but, broadly speaking, and 
for the purpose of our argument, we may take it that the 
suburban traffic requires a speed of, say, 22 miles an 
hour, including stoppages. In order that there may be 
no question of our exaggerating the case in favour of 
electrically-driven trains, we willassume that the stopping 
stations are one mile apart, and that the time of the 
various stops will range between 10sec. and 30 sec. For 
our purpose, we assume an average stop of 20sec. Under 
these conditions we shall have a run of 22 miles made in 
one hour; we shall have twenty-one intermediate stops, 
each of 20 sec., making a total of 7 min., leaving 53 min. 
for the 22-mile run, or 144 sec. for the run between two 
stations, which is equal to a schedule speed of 25 
miles per hour, exclusive of stops. 

The most usual method of discussing problems of 
acceleration is by means of diagrams, which are called 
speed-time curves—that is to say, a curve which shows 
the relation existing between speed and time from the 
start to the finish of a run. At the same time there 
exists a very useful relation between this curve and the 
distance covered. As each ordinate of the curve repre- 
sents a speed value, it will be 


ds 
Ys 0 - 
(1) y v rt when 
v = velocity, or speed, 
8 = distance, 
t = time, 
The area (d a) enclosed by a small portion of the speed 
time curve will be 
(2) da = y 4 t, or according to formula (1), 
(3) da=ds. 
The integration of this formula will give when substitut- 
ing v dt ford s. 


t 1 
(4) A= [ vdt =a, 
Als he 
which says the area enclosed by a speed time curve 
between any two times is equal to the distance traversed 
between these times. 
For example, on illustrations Figs. 1, 2,4, and 5 one 
square is equal to 
2°5 x 5 x 5280 
8600 
and consequently a run over one mile will be represented, 
if the speed time curve encloses 288 squares. 
The curves which are illustrated as Nos. 1, 2, 4 and 5 all 
represent runs over the same distance, namely, one mile. 
The distance is in each case covered in the same time, 


feet, 


namely, 144 sec.; and the negative acceleration in braking 
is in all cases similar, namely, 2°5ft. per second per 
second—a figure which may be taken as a fairly good all- 
round average in modern railway practice; but a glance 
at the characteristics of the curves will show that though 
the time and distance and the retardation are in each case 
the same, the train performance is entirely different with 
regard to speed and to the power required for making the 
run. It is obvious that the quicker the train can be 


between electrically-driven and steam engine-drawn 
trains, and for the purpose of reducing our issue to a 
simple consideration of acceleration, we have assumed 
similar brake preformances in all cases. 

The energy to be applied to the train will consist of :— 
(1) Energy for overcoming the train resistance ex- 
pressed by 


3 
(5) E, = Fds 
0 


where F = pull for overcoming the train resistance. 
The amount of this energy is only dependent on the 
train resistance, the distance and running time, and will 
be the same whether the train runs over this distance, 
entering and leaving same at full speed or starting from 
rest at the beginning and stopping at the end of the run. 
(2) The energy for overcoming gradients which may 
be conveniently included in (1) for the purposes of our 
comparative considerations. 
(3) Kinetic energy which is necessary for accelerating 
the mass of the train in a straight line, expressed by 
a, M xv? 
(6) Ee 5 
where M = the mass of the train. 

(4) Kinetic energy for overcoming the rotational 
inertia of the revolving parts of the train, and though 
this can be fully calculated in any special case, it is best 
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FiGURE N°l, 


to absorb it into the above form of kinetic energy by 
adding a certain percentage to the train weight in a 
general analysis. 

Bringing the train to a standstill means dissipating the 
kinetic energy stored in the train during acceleration, 
which can be done in two ways, either by dissipating the 
energy on the brake shoes in transforming it into heat, 
and, of course, losing it, or by using the kinetic energy 
for overcoming the train resistance on part of the run, 
and consequent by saving the energy which has to be 
applied for this performance. 

The amount of energy for overcoming the train resist- 
ance is determined by train resistance, distance, and 
running time, and cannot be affected by the manner of 
running. The amount of kinetic energy, however, 
depends entirely on the accelera- 
tion applied, and below we show 
in what way this is effected by 
different performances in the 35 
running. 

The first point to be con- 
sidered in dealing with accelera- 
tion is as to what is the smallest 
possible rate of acceleration 
which will enable us to make 
the run of one mile in the speci- 
fied time of 144 sec., and it is AA 
clear that the smallest rate is sMAAYV 
that to be obtained when the MAA 
acceleration is carried on uni- ° 
formly to the point where the 
brakes have to be applied in 
order that the train may be 
brought to a standstill after 
a run of 144sec. The one mile run under these con- 
ditions is shown by Diagram No. 1. 


Mies rer Hova 


oso 8 3 40 


during the time unit, is expressed by . o which is the 


differential coefficient of the speed time curve, conse- 
quently the tangent at any point of the speed time curve 
gives the rate of acceleration at that particular moment. 
In Fig. 1 the acceleration is measured directly by the 
tangent of the angle formed by the speed curve with the 


have to be applied, and up to which point acceleration 
must be carried on uniformly, is equ 
hour. 


often overlooked, and which is clearly one of great 
importance in the consideration of these problems, i.e., 
that the rate of acceleration during the few moments at 
the start alone does not say much for the train per- 





formance; it is the time during which such accelera- 


Acceleration, which means change in the rate of speed 


ordinate, which gives a rate of acceleration of -639ft. per | 3, Amountofenergy required foraccelera- 
second per second. The speed attained when the brakes HOM nn ANS se eee cee nee 


to 50 miles per 


These deductions should make clear a point whichis | 5 


| tion can be uniformly maintained which is the governing 
| element of the whole consideration. 
| Even if the required pull in starting is very great, the 
| power will be small, as the speed is low ; but’ to be able to 
| maintain the acceleration corresponding to this pull, it is 
| necessary that the power should increase pega onetaly 
| with the increasing speed. If this cannot be done, then 
the advantage of high acceleration is rather illusory, and 
a better resuli might be obtained with a small 


brought to a standstill from full speed the quicker the acceleration which could be kept uniform for a long 
run can be made, but this is at least pari passw as time than with a high acceleration which drops a few 


moments after starting. 
In Fig. 2 we have illustrated a run over a distance of 
| one mile covered in 144 sec. as before, but starting with 
|@ uniform acceleration of 2°5ft. per second per second. 
In this case the acceleration has only to be kept on for 

| 22 sec. up to a speed of 87°5 miles per hour, whence the 
train can coast along down to a speed of 17°5 miles per 
hour, where the brakes will have to be applied to bring 

| it to a standstill within the specified time. 

| Though in this case the force necessary for accelera- 
tion is 3-9 times as high as in the previous case, this force 
has only to be applied the 5-2nd part of the time, up to a 
lower speed than before, the amount of kinetic energy 
required being considerably smaller, and whilst before 
the whole of the energy was lost, a great deal of it can in 
this case be used for running the train during the coast- 
ing period, and only comparatively a small part has to be 
wasted in heat on the brake shoes at the end. The 
speed at which the brakes have to be applied shows the 
approximate ratio of the energy lost. Whilst in the first 
case the brakes had to be applied when at a speed of 
50 miles per hour, in the second case the speed is 
17°5 miles per hour when braking has to be applied. If 
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it were possible to coast a train to a standstill and 
not to brake at all, then no energy would be lost, 
and the total of energy for overcoming train resist- 
ance and kinetic energy applied during the accele 

ration period would be equal] to the amount of energy 
necessary under all conditions to make the run in that 
time. Such a run is shown in Fig. 3; but the conditions 
which we laid down at the beginning do not allow such 
an ideal run to be made. Though Fig. 3 shows the run 
starting with an acceleration of 5ft. per second per 
second, 205 sec. would be required in which to make the 
one-mile run in such a way. The speed, and conse- 
quently the kinetic energy, stored to make the run in the 
specified time is too great to get rid of this kinetic energy 
simply by coasting. Whilst itis not possible to utilise the 
total amount of kinetic energy necessary for acceleration, 
it is evident that enormous differences in the amount of 
energy to be applied will occur according to the manner 
in which the run is performed, and this will best be 
understood by giving figures as example. 

Taking a train weighing 200 tons and a tractive effort 
of 18 lb. per ton, which has been assumed as being 
constant at all speeds, and calculating, as set forth above, 
the energy for overcoming the rotational inertia by increas- 
ing the train weight by 10 per cent. for working out the 
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power for acceleration, we arrive at the following figures 
for Run 1, as illustrated in Fig. 1, and Run 2, as illus- 








trated in Fig. 2. 
Rua l, 
H.P. hours, H.P, hours, 
1. Total amount of energy applied during 
ea Sa oe ae 28-39 
2. Amount of energy for moving train 
during acceleration period ... ... 7-65 
20-74 
ne 20-74 
4, Amount of energy for moving train 
during coasting period ... ... ... 0 
. Amount of energy necessary for mov- 
ing train during braking period 1-95 
1-95 
oe 1-95 
6. Amount of energy lost and wasted in = 
heat on brake shoes ... sea da 18-79 








444 


THE ENGINEER 


Nov. 6, 1903 





———— 





Run 11, 
1, Total amount of energy applied during 


acceleration period Be Ga 
2, Amountofenergy necessary for moving 


train during acceleration period 


12-78 
1-1 


3. Amount of energy required for accc- 
leration ... Baetndus ean Tash: Sats 


11-68 

4, Amountof energy necessary for moving 
train during coasting period. ... -... 
5, Amountof energy necessary for moving 
train during braking pericd oa 


”) 8-5 


3-18 


Whilst in a run with small acceleration 28:39 horse- 
power hours have to be applied, in a run with high accele- 
ration only 12-78 horse-power hours are necessary, or 


6. Amount of energy lost and 
"heat on brake shoes ... 


wasted in 
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the run with small acceleration requires 122=per cent. 
more energy than the run with high acceleration. 

If the train is simply run over the one-mile distance, 
entering and leaving same at full speed, and covering the 
distance in 144 sec., the amount of energy necessary 
would be 9°6 horse-power hours, which is equal to the 
total of items 2, 4, and 5 in the above table. Run 2 
comes very near to the minimum amount of energy 
possible, and if the rate of acceleration should be further 
increased, the difference, of course, would be still further 
reduced. 

The possible acceleration on steam trains depends on 
the weight of the locomotive, and there are consequently 
obvious reasons to reduce this to a minimum, and to 
consider the minimum acceleration possible to make the 
run under the .specified conditions; though we have 
shown in run No. 1, illustrated by Fig. 1, thatan accelera- 
tion of ‘639ft. per second per second would be sufficient 
for such a condition if it could be carried on uniformly 
for 114-7 sec. up to a speed of 50 miles per hour, 
this is, of course, out of the question, for not only the 
1775 horse-power which would be necessary to do this 
cannot be obtained from a steam locomotive, nor, what 
settles this matter from the beginning, can the accelera- 
tion be kept constant for more than a very short time. 
In most of the tests made on steam locomotives the 
acceleration falls continuously from the moment of start- 
ing, and a careful series of tests made in America show 
that even with the most expert handling the acceleration 
can only be kept uniform for a very short time. 

The case is, therefore, different from the one discussed 
in Fig. 1, and as the acceleration cannot be kept uniform, 
the minimum possible acceleration will consequently be 
obtained when the run is made within the specified time 
by applying energy till the moment of braking. - 

The speed time curve illustrated in Fig. 4 will represent 
a fair average of the performance of a steam locomotive 
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built for suburban traffic. The corresponding acceleration 
time curve is illustrated in the same figure, from which wil] 
be seen that the train starts with an acceleration of 1°5ft. 
per second per second, which after a short time gradually | 
falls off. Though this figure shows that the acceleration is 
anything but uniform, during the whole period of accelera- 
tion a comparison with the speed time curve of a steam 
train on the Manhattan Elevated Railway, which is also 
given in this figure, shows that we have assumed a much 
better train performance, and this improved train per- 
formance is absolutely necessary when we want to come | 
— the conditions laid down at the beginning of these | 
notes. , | 
3 The train performance of this run is similar to run No. 1, 
in that as the power has to be applied till the moment | 
of braking, the total amount of kinetic energy has to be 
wasted on the brake shoes. To run more economically, as 
we have shown before, it is necessary to increase the 
aeeeleration in starting, but we shall show below that the 
“Weight of a locomotive to accelerate a train of such a 
weight as is generally tised on suburban‘railroads with an 
acceleration of 1-5ft. per second per second is so enor- 
mous that it does not seriously enter into consideration. 

: Now taking electric traction, the conditions are very 
similar to those illustrated in run No, 2, In fact. the. 


| acceleration could be of any rate, and could be carried on 
| uniformly up to any speed desired. 

| It would lead us too far to develop in these notes the 
| whole theory of the electric railway motor, but we may 
| say that the torque of the motor is dependent only on the 
| current which is passing, and that this current and, 
| consequently, also, the torque, decreases with increas- 
| ing speed. In starting, current and torque are at their 
maximum, and the electric motor answers thus in a 
remarkable way te the demands made upon it. The 
currént in starting’is so much in excess of that required 
| for running that‘it'is-necesbary to reduce’ thé voltage— 
and thereby the current—cither?by placing resistance in 
| the ‘motor eireuit,“or by connécting different motors in a 
particular way, By -this méans the starting current and 
| torque canbe controlled as the voltage can be increased 
| with imcréasing:speed until the full line pressure has been 
| attained. eed were 
| In Fig. 6 we illustrate the characteristic’ curves of an 
electric railway motor, showing .the relatidn 
between current input, speed, and horizontal effort. 
Ifthis motor were, for example, loaded at starting 
* with a-currentiof 175; ampeéres, corresponding to 
; a horizonteleffort of 200@:lb: on a 33in. wheel, 
- the torque :wauld: be kept.’constant—with small 
.| variation .on [each controller .notch—up_ to, a speed 
: Of }2@ milespér hour, and:if -it were desired to 
: majhtain the torque uniform to a higher -speed, it 
‘ would simply be necessary. to take more motors of 
the same size, and to load:each motor correspond- 

ingly less, or to take a larger size motor. 


- How far the acceleration has to be kept on 

uniformly, and what rate of acceleration has to 

be taken, is a point which cannot be generalised 

upon, but has to be-carefully decided in each 

special case. . The size of the motors increases 
approximately in inverse proportion to’ the ratio of 
distances between stations when the same schedule 
speed is required, and this point’ alone will make 
it clear that the question of the rate of acceleration can 
only be decided upon going carefully into each individual 
case. 

In the electrical run which we have illustrated in Fig. 
5, an acceleration of 2:5ft. per second per second has 
been assumed, which will represent a fair average, and is 
in any case not too high, taking the fact into considera- 
tion that on the trains on the Liverpool Overhead Rail- 
way, with motors made by Messrs. Dick, Kerr and Co., 
Limited, an acceleration of 4°6ft. per second per second 
was obtained. Lak , 

Though, of course, the force for starting with 2-5ft: 
acceleration is considerable, no unnecessary deadweight 
is involved, the required weight being supplied by the 
carriages themselves. Fig. 5 shows, without further 
explanation, that in this case a great deal of the run can 
be made coasting, with corresponding saving in 
energy required. é 

_If.we now compare.in figures a run .with a steam 
train and with an electric train, as discussed above, we 
have to consider that up to the présent we have assumed 
a level track throughout ; but as no railway is entirely 
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level, and the average speed of 22 miles per hour has to 
be obtained under all conditions, we have, for calculating 
the weight of the steam locomotive, to assume, at least, 
an up gradient of 1—200, at which the train must~ be 
capable of starting with its full acceleration. - 

If we also calculate here the additional energy required 
for overcoming rotational inertia by 10 per cent. of the 
train weight, the force required per ton in starting 
will be — aes EATS eas 

For overcoming train resistance ... OED, 
gradient, 1—200...° ... - -11-2]b. 
linear inertia ... °~.... 104°3]b. ° 
rotational inertia 10°4 1b: ° 


” ” 
7 


” ” 


143-9 Ib. 
or, say, 144]b. 

Taking the adhesive weight as jth of the weight 
on drivers, the weight W in tons,"of the locomotive 
will be, according to formula (200 - hai Ea Xe YW, 
W = 125-5 tons. Pe 
The weight of the electric train: will be: 200 tons plus 
25 tons, this latter figure being the weight of the:electrical 
equipment. Under these conditions we obtain tlie 
following figures. 2 Sat Bh tie : 


ee ee . J 
200 220 240 260 2860 AMPERES 


— 
Steam Run. 
H.P. hours, H,P, hours 
29-87 
14-14 


—— 


1. Total amount of energy applied dur- 
ing acceleration period ... ... ... 
2. Amount of energy for moving train 
during accsleration period ; 
3. Amount of kinetic energy required 
eR eae 15-73 
i $ Src aan a 15.73 
4. Amount of energy for moving train ol 

during coasting period » ....' 0. :..> 
. Amount of energy. necessary for . , 

moving train during braking psrjos; obitat 

ao 5 eos! t dojlw sitq7s « 

Dat iT. 999 Seder 1! 
6. Amount of energy, lost and! wasted »-5 

* in heat on brake shoes’ > otf... ¢te3). s 

es: a “oe * Blectric Ruaz” 


. Total amount’ of - energy “eAbpligd y 
SS ey ace 


0 


1:47 
r 
Li e4 " 


e,! 323 — 
x» Itq 14°26 


oy 
Ps Rey! 
during ‘acceleration period . #773 Acie 
2. Amount of energy for “moving train’°* ¢ofe™ 5 , 
during acceleration ‘period 170? 3BBI> ? 
; , oo % s 


iy en! et pt crests oy oibgtetee's 

ferd Oe 32 29 Yiosrtse 

. Amount of energy required for; agce-:-.'.-, ~...7 
ea ane eae ea et 


. Amount of energy for moviog train 

during-coasting period “~ ..7 ae 
5. Amount: of - energy» necessary for 
moving train during braking period 


* rid 4 
6. Amount of energy lost and wasted 
» in heat on brake shoes Ae Br 


These figures seem to summarise the points which we 
set out to show in these notes, viz , that the problem of 
acceleration is not only a’speed one, but it is also, and 
perhaps even more, the governing condition in economical 
running. If a highly accelerated service has to be 
carried out without the expenditure of enormous energy 
the power of acceleration available must be such as to 
permit of a higher speed than is absolutely required for 
the schedule being attained, and such a state of things, 
which is practically impossible with a steam locomotive, 
is simple to an electric motor system. The steam loco. 
motive can only give uniform acceleration for a moment 
or. two, the’ electric motor can do it as required “ every 
time.” ~The steam- locomotive involves an enormous 
deadweight -which. has no useful quality, and many 
almost fatal objections ;’ the electric motor requires no 
deadweight’in any sense to. compare with its almost 
vanquished rival.’ Statements haye recently appeared 
in the daily papers triumphantly announcing the coming 
of some great ‘monstér‘or otHer in the shape of a huge 
locomotive, which is_to solve every. difficulty to be en- 
countered in dealing with the’ great question of the 
moving ‘of. London's ‘suburban ‘millions. 

- The locomotives which ‘have been heralded are said to 
weigh between 70 and 80 tons, and the problem which they 
have or ate’ to’ solve is the attainment of a speed of 
/80 milés ‘an -hour’ in“so* many “secdnds.- If we admit, 
'for the sake of argument, that uniform acceleration were 
‘possible with a steam engine, and that such an engine 
t _ “* could develop the 2440 horse-power necessary, 

a 75-ton locomotive'could then only haul a train - 

of 130 tons onthe level, and such a train as 

that ‘will ‘never be'adopted as a serious means 
towards the, solution of the riddle which is now 
before, let us say, the Great Eastern Railway. 

The case is aggravated if it be found that the 

required steam pressure cannot be maintained 

for 30 seconds, or that a certain amount cf up 
gradient has to be negotiated, when the dispro- 
portion between the huge locomotive and the 
little train is still further emphasised. Our 
electric train weighing fully loaded 200 tons 
‘ would, were it to be steam driven, require a 
monster weighing 125°5 tons. . It is probably 
unnecessary to carry our decimal further than 
the single point.’ Let the locomotive engineer 

overcome’ all his difficulties, let him put in a 

boiler—perhaps a water-tube one—which will 
. keep steady steam, let him increase his weight 

almost to thé point at which the engineer 

responsible for permanent way may perhaps 

protest, and when all is done. his engine will 

be found to require more than double the energy 

which the eléctric train asks for, and this only 

upon a comiparison at a speed limit of 22 miles 
- ~ an’hour,‘and stations a mile apart. 4 

The question has to be faced, and ‘that’ not only by those 
who are responsible for the London - traffic, but. some of 
the great provincial cities call for electrification with equal 
vigour, and if the competition of the electric tramways 
at Glasgow, Manchester, &c., has to be broken down, the 
railway companies must break it.by the inauguration of a 
new era-of fast and frequent service at low rates, an era 
which will bring them popularity, and something better 
in the way of dividends. - .. - 








Royat InstiTuTION.—A general monthly meeting of the members 
of the Royal Institution was held, on the 2nd instant, Sir’ James 
Crichton-Browne, Treasurer and Vice-President, in the chair. 
Mr. A. K. Huntingdon, Sir Oliver Lodgé, -LL.D., D.Sc:, F/R:S., 
Mr. J. Francis Mason, and Mr. Edward H, Woods were elected 
members. .. - i 


YORKSHIRE COLLEGE ENGINEERING Society, LEEDS.—On Mon- 
day, October 26th, Mr.--Wellbury addressed a well-attended 
meeting of this Society on ‘‘The Governing of Marine Engines. 
He condemned the apathy of marine engineers on the matter, and 
pointed out the necessity of efficient governing in order to prevent 
the immense strains on all - parts, fixed and working, of the 
machinery, Caused: by the engines racing, and the breakdowns that 
ensue in many cases. He admitted the great and ‘increasing 
difficulties of the problém.. A number of governing: devices were 
illustrated ~ by means of. lantern slides, and ‘their weak points 
demonstrated.’ In conclusion, the lecturér pointed out the lines on 
which reliable governing might be ‘attained: -An“animated dis- 
éus:ion followed thé lecture, and a vote of thanks was accorded 
Mr. Wellbury. ; . 








Nov. °6, +1908 


_THE ENGINEER _ 


445 














AIR GAS. 


or carburetted air, as it is sometimes called, 
known as an artificial illuminant for a good 

ry . Before the incandescent mantle came‘int> 
many years - 

eneral use, however, air gas wasnot frequently employed 
as a source of Jight, although it is capable of yielding a 
gelf-luminous flame when fairly rich in vaporised spirit, 
and when consumed in suitable burners. Now that the 
mantle has become cheaper and somewhat more trust- 
worthy than at first, incandescent air gas is attracting 
more attention, because it gives a very pleasant light, 
and it can be prepared in simple plant, which requires 
little power to drive and demands little supervision. 

Air gas is made by driving or aspirating air over or 
through any suitable highly volatile spirit whose vapour 
is inflammable, such as coal tar benzol, or more generally 
the light petroleum product termed gasoline. These 
liquids evaporate so readily in the stream of air that no 
heating of the carburetter is needed in ordinary circum- 
stances, and the fluid that leaves the plant is atmospheric 
air more or less loaded with an inflammable vapour, 
which is capable of burning to emit heat—and some light 
_when it comes into contact with more air at a burner 
orifice. It will be clear from this description that the 
term ‘fair gas” is far more indefinite even than that of 
«coal gas” at the present time; for assuming that only 
one description of hydrocarbon is used to charge the 
air, the proportion of it in the gas must depend on the 
design and construction of the plant, upon the speed at 
which it is worked, and upon the temperature inside the 
carburetter. When pentane or benzoline vapour is 
mixed with air, the product is explosive of itself, provided 
the proportions of its two ingredients fall within certain 
limits—the limits, according to Eitner, being from 2°4 to 
4:9 per cent. by volume of hydrocarbon in a jin. tube at 
about 60 deg. Fah. Thus it appears that, to ensure 
absence of explosibility in the pipes and inflammability 
at the burners, air gas must always contain more than 
4°9 per cent. by volume of gasoline vapour. Above that 
limit it may contain any quantity up to the maximum 
which the air is capable of holding and carrying as 
vapour at the prevailing temperature and pressure. In 
practice, however, the maximum proportion of vapour in 
air gas is governed by the minimum temperature to which 
the gas may be exposed before combustion ; because if 
too rich a gas is exposed to too low a temperature, its 
“ dew point,” so to say, will be reached, and liquid will 
be deposited in the pipes. 

The current of air through the carburetter may be 
maintained by one of two different means—by the “ pull” 
of the air gas itself descending a vertical pipe which is 
caused by the high density of the vapour, or by 
mechanical agency. In the first case the plant becomes 
an imitation on a large scale of the Harcourt pentane 
lamp used in photometry, a tank of convenient size and 
exposing the proper superficial area of liquid to the 
passing air being erected at the top of the establishment 
which has to be lighted, well above the level of the 
highest burner. A vertical main descends from the 
vapour space of this tank, branching to the various 
burners installed, and directly a current has been esta- 
blished it maintains itself automatically, the heavy air gas 
flowing down the pipe and drawing fresh air into the tank 
for saturation. The process indicated has one very 
apparent advantage, for it requires no power and no 
supervision beyond a periodical replenishment of the 
carburetter. The gas, too, may be made very rich— 
saturated, in fact—because, partly by the protection of 
the mains inside the building and partly owing to the 
reduction in temperature of the spirit caused by its auto- 
evaporation, the gas once made will not be subjected to 
a falling temperature, and there will be no danger of 
condensation. On the other hand, the presence of a tank 
partially filled with so inflammable a material as gasoline 
in the upper part of a house exposes that house to a 
very real danger of fire, and it is doubtful whether a 
residence fitted with an air gas plant of the kind 
mentioned could be insured against fire on any but 
prohibitive terms. 

The other method of preparing air gas consists in using 
anon-automatic plant and placing it in an outbuilding, 
the current of air being then produced by a fan or pump 
driven on the large scale by an explosion motor fed with 
part of the sed ge made, or on a smaller scale by a falling 
weight, wound up clock-fashion, say, every twenty-four 
hours. In this case the richness of the gas made will be 
governed by the minimum temperature to which any of 
the service pipes can be exposed ; because although liquid 
deposited in the pipes could easily be drawn off automatic- 
ally into collecting boxes before sufficient had condensed to 
block them, occasional condensation would be objection- 
able in several ways. If, for example, the gas reached a 
certain burner or group of burners in a room ricber in 
warm weather than in cold, not only would those burners 
be consuming in some states of the weather a grade of 
gas for which they were not suited, but the room would 
be sometimes too brightly and sometimes quite in- 
efficiently illuminated. At the present time it is proposed 
to win light from air gas only by the aid of the mantle, 
and therefore to whatever purpose the gas may be 
applied, it has to be consumed in an atmospheric burner. 
But an atmospheric burner, whether of stoye or lamp, 
only works economically provided the amount of air 
added to the gas by the inlets is properly proportioned to 
the needs of that gas; and since the poorer in hydro- 
carbon air gas is the less extra air does it need intro- 
duced within the burner, the relative dimensions between 
Injector jet, air inlets, and leading tube in any burner 
which are correct for air gas of one composition are 
incorrect for other grades. 

Manifestly, all these objections apply with much 
greater force when it is proposed to lead air gas to any 
distance through mains—e.g., for lighting the isolated 
a of a large institution, or the houses of a village 
or hamlet. They can, of course, be circumvented by so 
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designing and arranging the plant that the air is only so 
lightly carburetted that liquefied spirit can never be 
deposited in the coldest. winter weather. Deposition 
here also need not involve failure of the lights, because 
collecting wells can-be inserted in proper situations, but | 
deposition does mean that'the material supplied” to 
customers nearest the generating station would be richer 
than that supplied at the furthést end of the district, and 
this means that any charges made by meter would be 
unfair to some. 

However, granted that air gas is so well made that it | 
is as rich a fuel as can be supplied in a uniform state 
over a known area—house or district—its relative merits 
may be considered. Firstly, it may be noted that it 
ranks with paraffin oil as an illuminant in being free from 
sulphur’or the phosphorus of unpurified acetylene. It 
therefore produces in a room nothing but pure carbon 
dioxide and water vapour on combustion. According to 
Haldane, 10 to 12 volumes of the CO, which is evolved | 
from human beings per 10,000 of air render the atmo- 
sphere oppressive to breathe; 20 volumes of the CO, 
from even well purified coal gas have the same effect ; 
but 75 volumes of CO; per 10,000 from a good and clean 
paraffin oi] lamp are not noticeable. Secondly, the lower 
explosive limits (say, 12 per cent.) of air gas when mixed 
with air are much higher than that of coal gas (7°9 per 
cent.), and much higher still in comparison with that of 
acetylene (3°35 per cent.). This means that an explosive 
atmosphere is far less likely to be produced by leakage. 
Conversely, its upper explosive limit (say, 66 per cent.) 
is somewhat higher than that of acetylene in similar 
conditions (52°3 per cent.), and enormously higher than 
that of,coal gas (19°1 per cent.). Thus, taken altogether 
(see following table), although a very rich air gas may 
have a range of explosiveness of only 23 per cent.— 
1.e., from 12 per cent. to 35 per cent.—a poor air gas may 
bave a range of 47 per cent. or more, as compared with 
11-2 per cent. for coal gas and 49 per cent. for acetylene. 
Moreover, since the upper explosive limit rises as the 
air gas is poorer, or as hydrocarbon vapour is removed 
from it by cooling, a point may be reached in very cold 
weather, if the mains or service pipes are badly protected, 
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called, and whether it is made by blowing or by 
aspirating the air; different specimens only differ in 
richness or in proportion of contained spirit. In the 
annexed table we give a series of figures dealing with air 
gas,of known composition, as determined by Caro of 
Berlin, Treutler of Breslau, and Wissing of Copenhagen. 
The actual figures are based on those quoted by the 
investigators mentioned, but they have been re-calculated 
(1) to bring them into British units, (2) to alter the data 


| from the continental gas standard of 0 deg. C. and 760mm. 


to our standard of 60 deg. Fah. and 30in. of mercury. 
In doing this we haye taken the petroleum spirit as 
“pentane,” 7.c., C;Hj., of which, since 1 gramme of 
hydrogen measures 11°80 litres at 60 deg. Fah., 
3°05 grammes measure 1 litre, or 1 oz. avoirdupois 
0°8282 cubic foot. Incidentally we may remark that it 
follows from this that one pint of liquid gasoline yields a 
volume of gasoline vapour (not air gas). equal to 
6°56 cubic feet multiplied by the specific gravity of the 
sample ; ¢.g., 1 pint of 0°69 spirit yields 6°56 x 0°69 = 
4-526 cubic feet. The three samples of air gas examined 
by Caro were prepared by him in apparatus supplied 
by manufacturers of air gas plant, the air being 
carburetted to a different extent, as shown by 
the table. Caro considers II. to be a normal grade 
of air gas, but III. more closely resembles the products 
tested by Wissing and Treutler. It will be seen that 
the two latter investigators represent the efficiency of an 
almost identical grade of air gas to be almost the same, 
making it nearly twice as efficient as Caro does. This 
discrepancy requires explanation. An exainination of 
Caro’s own figures shows that air gas prepared from the 
one brand of gasoline boiling between 65 deg. and 85 deg. 
Cent. becomes relatively more efficient as it 1s weaker, 
when the only expensive ingredient in it is considered. 
One pint of liquid gasoline converted into vapour yields, 
according to Caro, a much higher candle-power when 
diluted with 90 per cent., than when only diluted with 
81 per cent. of air; or, in other words, the latent 
illuminating power of one cubic foot of gasoline vapour 
is the more fully developed as it is the more copiously 
diluted with air before it arrives at the burner. In 











Caro. Caro. Caro. Treutler. Wissing. 
j 2 Il. Ill. IV. a 
Gasoline used, sp. gr. 0-69 0-69 0-69 0-68 0-645 
Gasoline per cubic foot of gas, oz. avoirdupois 0-578 0-431 0-295 0- 2623 0+2575 
Gasoline vapour in gas, per cent. by vol. 19-0 14-15 9-7 8-62 8-45 
Heating value of gas, large cals. per cubic foot as 178 131 89-5 — 
Flame temperature... 00.0... 0... tee cee cee eee «ee (1620 deg. Cent. 1510 deg. Cent.|1400 deg. Cent. — _ 
Explosive limits, per cent. by vol. of mixture with air ...| 12:0—35-0 15-0—50-0 19-0—66-0 — 
Pressure at burner, inches of water ... 8-14to7-9; average|5-5 5-6 53 
Consumption of gas, cubic feet per hour ... 4-52 5-3 5-86 3-04 3-88 
Candle-power developed Pe SEE 57-4 51-7 49-5 41-7 50-3 
Candle-power per cubic foot of gas 12-7 9-75 8-45 13-7 12-95 
Pints of gasoline burnt per bour ... one 0-1885 0-1€6 0-125 0.0586 0-075 
Candle-nOwer per. pint... ese ce coe ine re 304 311 395 710 645 
Candle-power per cubic foot of gasoline vapour =i 66-8 69-0 87-2 159 153-5 


where that limit reaches 100 per cent., or, in other words, 
where the air gas itself is capable of exploding. In 
practice, an explosion would not be likely to pass a burner 
orifice and enter the mains so Jong as the gas were in 
steady motion, for the speed of the explosive wave in the 
Sample II. of the table when mixed with 75 per cent. of 
air is only 1-8 m. per second (Caro) ; but an atmospheric 
burner delivering such gas would not yield a quiet flame 
at the proper spot, the flame flashing back to the jet 
immediately. Still, if the speed of the travelling gas 
were low enough it would be a mere question of the size 
of the burner injector jet whether a light applied to the 
mouth of the burner should not yield a flame capable of 
passing backwards through that jet to produce an explo- 
sion in the pipes. The critical diameter of a jet to stop 
all explosive waves has been determined by Le Chatelier 
at 0°5 mm. for acetylene, but the corresponding figure for 
air gas has not, we believe, been put on record. 

A somewhat serious defect of air gas is its poverty as 
a fuel in those characteristics—either high-flame tem- 
perature or calorific value, whichever they may be—that 
render a gas a concentrated source of light under the 
mantle. It is possible to get 38 or 40 candle-power per 
cubic foot from acetylene in a self-luminous burner, 100 
to 146 from it in an incandescent burner ; it is possible to 
get 15 or 20 candle-power per cubic foot from coal gas 
with the mantle ; but the highest duty ascribed to such a 
grade of air gas as its makers generally see fit to prepare 
is under 14 candle-power. Thus, per unit volume con- 
sumed, nearly three times as much light can be won from 
acetylene as from air gas, while the petty annoyances of 
incandescent lighting, necessary with the latter, are 
avoided. If both are burnt with mantles the efficiencies 
stand as 7 orl0to1. Evidently this means that the 
pipes needed to deliver a given amount of candle-power 
must be rather larger for air gas than for (incandescent) 
coal gas, and very much larger than for acetylene, how- 
ever consumed; while if, for'one cause or other, the air 
gas is made of lower grade than that in contemplation, 
the diameters of the mains delivering the air gas must be 
relatively larger still. The interest on the extra cost of 
the mains might not be perceptible in domestic lighting, 
but would distinctly affect the economy of the installation 
if the gas had to be supplied over any large area. 

A good deal is being done with, and written about, air 
gas now in France and Germany; and a somewhat 
unedifying discussion has been proceeding in the latter 
country by makers who argue that their material is 
radically different from all others. As a matter of fact, 
whenever a light petroleum spirit is put into the carbu- 
retter, the product is merely air gas, whatever it may be 














view of the fact that incandescent burners differ so 
materially in the degree of perfection with which they 
mix their gas with air, it is, perhaps, possible to explain 
Caro’s results on the assumption that his burners did not 
effect a complete mixture of the air gas issuing from 
their injector jets with the in-drawn air; and, there- 
fore, that they behaved better with a low-grade air 
gas because a larger proportion of the air necessary 
to ensure perfect combustion had been already 
mingled with the fuel. This is but speculation, how: 
ever, and Dr. Caro’s figures await substantiation or 
refutation. 

However, being, at all events, comparable inte? se, it 
is interesting to note his further results. The gases 
were all prepared normally at a temperature of 
16 deg. Cent., or thereabouts. To study the effect of 
cooling—i.e., cold, he led II. and III. at a speed of 
12 m. per minute, a speed which he says is higher than 
would be attained in practice—through condensing 
tubes till their temperatures were reduced to 0 deg. 
Cent. By this treatment the calorific value of II. feli to 
61°4, and that of III. to 54-4 large calories per cubic 
foot, while the candle-power per cubic foot was lowered to 
3°65 and 3:0 respectively. Very roughly speaking, the 
gases lost half their original efficiency when cooled in 
this way; but it is desirable to bear in mind Caro’s 
argument, that had the cooling operation been carried 
out less rapidly so as more accurately to imitate the 
conditions obtaining in the practical distribution of air- 
gas, the loss in efficiency would have been considerably 
more severe. 

There are several villages lighted “centrally” with air 
gas on the Continent, among them being Kelheim, in 
Lower Bavaria, a town of 3750 inhabitants. Here the 
mains are 7°5 kiloms. long altogether. The plant and 
installation generally are working quite well now, 
we believe, but last winter some trouble arose 
in the cold weather, many of the street lamps being 
automatically extinguished, while the private indoor 
lights remained less affected. The gas was no doubt 
being too highly loaded with vapour for the weather pre- 
vailing, and the mains should have been laid at a greater 
depth. At Aszéd, near Buda Pesth, a similar installation 
was started in the season 1901-1902. The mains are 
5:6 kiloms. long. Air is carburetted till it contains about 
40z. of gasoline per cubic foot. The product is claimed 
to bear reduction to a temperature of 14 deg. Fah., to 
emit 74 calories of heat, and 10°6 candle-power of light 
per cubic foot; we have not incorporated these figures 
in the table, as the name of the investigator has not been 
given. 














THE ENGINEER 








HARD WOOD CHOPPING MACHINE 


ENGINEERS 


A. RANSOME AND CO., LIMITED, NEWARK-ON-TRENT 


(For description see page 452) 





| Wheel 307r./4ep 
4 Pimontsr , 


Direction of Feed 


< 
< 





: 
S 
< 
~ 
i 
' 
>: 
ey iencaccal } 
2 ~ 
RR 
hese 22,44 
= Si 
YO | € 
ws} G 
- £s 4 
% Ral gi 
7 ee? 97; 
© G fy 
~~ | ernie mae 
N 
| OE | 
































| 


P. 


2Feet toThis’ 


Mill Floor Level 





tie, Sees See Le el ae 8 {es rico 

















ence ee ee ee ee 








ML CMAN, ect ee PES ei a ag nV ENG BRST: 




































































= 
EY 
vw $4 
=Ees 
% 
EFS 
Le: 
S29 
Pt 

c 
gs§ 
= = 
ceok 
<i 
2us 


rou, 

































































an 


RFD SON as aa bla ea tg? ies ce 


Nov. 6, 1908 


THE ENGINEER 


447 











| maa 


INDUSTRIAL CAR TRIALS IN PARIS. 





has been evident for the past year or two that French 
; of motor vehicles are taking a diminishing 
makers 0 A “7: 
jnterest in industrial automobilism. Apart from one 
firm, which has obtained a certain measure of success 
with its steam wagons, none of them has made a 
epeciality of vehicles for heavy transport; and this is all 
the more curious because, at the time when the annual 
trials were inaugurated by the Automobile Club in 1898, 
uite a large number of manufacturers began to tackle 
the problem of economically transporting big loads. The 
first trials brought together nearly every possible type of 
yehicle propelled by internal combustion engines, steam 
or electricity. They were attended by engineers from all 
parts of the world, and the interest taken in the trials 
was SO considerable that it seemed as if the French were 
cing to secure the lead in this new branch of the 
industry. As the result of the trials, quite a number of 
vehicles were put into public service. Half a dozen of 
them were sent to West Africa to open up communica- 
tion between the Niger and the coast, but they were soon 
abandoned in the sandy wastes of the Sahara. Other 
services were established in different parts of France 
with the aid of municipal subventions, but the promoters 
found that even with this financial assistance they were 
unable to make the enterprises pay; and when the 
authorities refused, on the advice of the road surveyors, 
to renew the subventions, the omnibuses and wagons 
were taken off the road. If the movement collapsed so 
entirely, it was due to the carrying companies placing 
too much faith in vehicles which were still in an experi- 
mental stage; and by running omnibuses and wagons 
that did not fulfil all the requirements for heavy trans- 
port on country roads they courted a failure which for a 
considerable time made them doubt the possibility of 
anything being done with mechanical vehicles. This 
created a prejudice which would probably never have 
existed had the transport concerns waited until manufac- 
turers obtained the necessary experience to perfect their 
vehicles. As matters stood, no one would think of 
inaugurating fresh services, and, rather than spend time 
and money on industrial cars, makers turned their atten- 
tion once more almost exclusively to pleasure carriages. 
Since then the industrial car has only developed in the 
way of adapting standard mechanisms to light vans and 
omnibuses, which are coming into increasing use in Paris 
andelsewhere. Having no encouragement to build heavy 
cars, when they could do as much business as they 
wanted in pleasure carriages, most of the firms have been 
dropping out of the annual trials. The only two makers 
now constructing wagons are De Dion Bouton et Cie. 
and Turgan et Foy, the latter firm being the sole 
exponent of steam, with the exception of Gardner- 
Serpollet, who are too much occupied with pleasure 
carriages to give much attention to industrial vehicles. 
This diminishing interest in industrial automobilism 
sufficiently explains the declining importance of the trials 
of the Automobile Club of France. Each year has seen 
the number of competitors becoming smaller by degrees 
and beautifully less, until last week there were only five 
makers, presenting eight vehicles, and of these three were 
entered by De Dion Bouton et Cie. The others 
comprised a town van, by the Société des Automobiles 
Ariés, a Gillet-Forest omnibus and van, a Colin fore- 
carriage attached to a cab, and a De Dietrich omnibus. 
The usual three courses were selected in Paris and in the 
country, and the vehicles were to have gone over each 
three times, but, owing to the clashing of another event, 
the trials were suspended on two days, which, it may be 
taken for granted, would not have been the case had the 
competitors felt that any public interest was being taken 
in the performances of their vehicles. The only cars 
competing on the country routes were the De Dion 
Bouton van and lorry and the De Dietrich omnibus, 
which had a 24 horse-power chassis of the standard 
type. The De Dion vehicles were interesting, as offering 
some departure from the old types of heavy cars. At 
one time this firm turned out steam cars to a special 
design, but the petrol motor has now superseded the 
steam engine, even for loads up to three tons, and, except 
for a few details, the mechanism was the same as that 
fitted to the lighter vehicles, the only important change 
being the adaptation of an additional speed reduction by 
gearing the ends of the live shaft inside the brake drums 
on the driving wheel hubs. This failure of steam to 
compete with the internal combustion engine is one of 
the most striking features of industrial automobilism in 
France, and it is to this preference for the petrol motor 
that may be attributed the absence of any attempt to 
design vehicles, apart from the Turgan tractors, for 
dealing with loads of more than three tons. For the 
moment it must be confessed that there does not seem to 
be any particularly big opening in France for such 
wagons. A few of them are in use in Marseilles and 
Bordeaux, and until it is seen whether they are likely to 
come into increasing Sen, it is too early yet to 
say that steam is finally vanquished. That the petrol 
motor is suitable for loads up to three tons was 
conclusively proved by the performances of the lorry 
during the trials. This vehicle is fitted with a two- 
cylinder cogine of 16 horse-power. Though the country 
roads were heavy, and often in bad condition through the 
long rains, the lorry went through the whole trials 
without the slightest incident, at an average speed of 
about 7} miles an hour. The consumption for the total 
distance of 149 miles was 14 gallons, which is probably 
higher than it ought to have been. There is obviously 
no necessity for travelling at more than seven miles an 
hour, and had the lorry been geared down for, say, five 
miles, it would probably have been possible to run the 
motor at its normal speed. This was also the case with 
the van, carrying a load of 750 kilos. The 8 horse- 
power engine was constantly being accelerated on up 
grades, and even on the level, and the total consumption 
amounted to 11 gallons. It is obviously a mistake to fit 
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a heavy vehicle with an engine of only ktarely sufficient 
power. As acceleration means a considerably augmented 
consumption, it is preferable to employ a motor which 
can run at its normal speed under all ordinary conditions. 
This was proved in the case of the De Dion coupé, 
which was fitted with a motor of 8 horse-power. This 
went over the town courses at an average speed of about 
eight miles an hour, and the speed of the motor was 
rarely increased beyond the normal 1€00 revolutions. In 
this way it covered the total of 149 miles with the 
remarkably low consumption of 34 gallons. We doubt 
whether any other vehicle has ever secured such an 
economy as this, unless, perhaps, calculated on the basis 
of the ton-mile. The resuli was undoubtedly due in a 
very large measure to the driving; and the experience 
showed again that the consumption increases in a very 
large ratio with an acceleration of engine speed. 

An interesting comparison may be made between the 
De Dion coupé and the Colin fore-carriage, which had a 
motor of the same power, and, travelling at about 10 
miles an hour, consumed 7°38 gallons of spirit. The fore- 
carriage is the resuscitation of an old idea which seemed 
to have been abandoned after repeated failures to make 
it a practical success; but the Colin device certainly 
appears to have an advantage over the old systems of 
motor attachments. It consists of a frame with a single 
cylinder motor, the power being transmitted to the 
differential shaft, which is connected with the front 
driving axle by chains. The mechanism is bolted under 
the footboard of the vehicle. Its only practical appli- 
cation lies in the transformation of four-wheel cabs, and 
there is evidently plenty of scope in this direction, if only 
the companies can be convinced that the fore-carriage is 
more economical than horse traction. The other 
vehicles went through the trials with the greatest regu- 
larity. Their consumptions for the 149 miles were as 
follow :—Ariés limousine, carrying two persons, 6 gallons ; 
Gillet-Forest omnibus, with 650 kilos., 8°9 gallons; Gillet- 
Forest van, with 450 kilos., 6°6 gallons; De Dietrich 
omnibus, with a ton load, 10°38 gallons for 112} miles. 
All the vehicles had pneumatic tires, with the exception 
of the lorry, which was fitted with solid rubber tires, and 
it would be interesting to know how long these would 
last with such loads in ordinary service. Owing to the 
short duration of the trials, moreover, the tires were not 
put to any severe test. 

In view of the absolute lack of interest taken in last 
week’s trials alike by the public and the makers 
themselves, it was stated that they would be the last of 
their kind. Nevertheless, if they have not met with the 
success they deserved, they have, at all events, 
awakened the Automobile Club of France to the 
necessity of urging upon manufacturers the importance 
of this branch of the industry. While they have been 
turning their attention exclusively to the pleasure 
vehicle, English firms have been perfecting the heavy 
industrial car. It is feared in France that if this state of 
things is allowed to continue, the English manufacturers 
will monopolise the whole of the trade in vehicles for 
heavy transport. It is probable, therefore, that next 
year the Club wil] give special attention to this class of 
vehicle, and organise trials which will attract the 
attention of the transport companies, and induce 
manufacturers to take up again a branch of industry 
which they are in danger of entirely neglecting. 








THE LOWEST TENDER. 
[From a LecaL CoNnTRIBUTOR. ] 

In a recent number the attention of your readers was 
drawn to the preparation of specifications. A specifica- 
tion is drawn up with a view to making a tender. As it 
involves the expenditure of time and money, this is a 
labour not to be lightly undertaken ; for he whose tender 
is rejected gets nothing for his pains. There are, how- 
ever, certain legal incidents relating to contracts by 
tender with which every engineering contractor ought to 
be acquainted. 

As a general rule, those who advertise expressly state 
that they do not undertake to accept the lowest or any 
tender; but, even when the advertisement is silent on 
this point, there is no implied term in the request for 
tenders that the lowest—or highest, as the case may be— 
will be accepted. In an old case the defendants issued a 
circular in which they stated that they had been 
instructed to offer to the wholesale trade, for sale by 
tender, the stock-in-trade of a certain firm, amounting as 
per stock book to £2503, and which would be sold at a 
discount in one lot. They also stated in the circular the 
day and the hour when the tenders would be received 
and opened at their offices. The piaintiffs made a 
tender, which they alleged was the highest. In an 
action brought against the defendants for not accepting 
such tender, it was decided that the circular was only an 
— for offers, and that there was no implied under- 
taking. 

But the custom of the trade may be different. In the 
case of Pauling v. Pontifex the plaintiff sent to the 
defendant’s agent a tender for the execution of certain 
buildings. It was decided that the judge was right, having 
regard to the evidence before him, in concluding that, 
according to the custom in the trade, the plaintiff's, being 
the lowest tender, had been accepted, although their 
agent had no absolute authority to accept the lowest. 

A curious question arose in 1898 as to the legality of a 
method of securing contracts which is adopted by some 
contractors. In the case in question a company agreed 
by their liquidator to accept “the highest net money 
tender they should receive—all other things being equal 
—from one of two rival purchasers for the royalties 
accruing in respect of certain collieries.” One of the 
parties offered £31,000, while the other offered “such a 
sum as will exceed by £200 the amount to-day offered 
for them by the other proposing purchaser.” The 
company accepted the £31,000, whereupon the other 
party who tendered brought an action for specific 





performance on the ground that his was the highest 
tender. In giving judgment for the defendants Lord 
Lindley, the Master of the Rolls, said :—* The plaintiff's 
offer is illusory. It does not answer to the description of 
the highest money tender either in the business sense or 
in the legal sense of the words. ‘o hold that the 
plaintiffs offer answered that description would be 
to encourage trickery and chicanery. It would be 
opening the door to the grossest fraud, not only towards 
the purchasers, but towards vendors also.” On the 
authority of this case, a contractor who endeavoured to 
obtain a contract by offering to do the work for less than 
the sum quoted by any other “tenderer” would not gain 
his object. 

A tender, which is really an offer to do certain work at 
a certain figure, may be withdrawn at any time before it 
is accepted ; but it remains open until the other party 
receives actual notice of retractation. Thus, where a man 
offered to purchase a house from the plaintiff who gave him 
six weeks for a definite answer, it was decided that the 
offer might be withdrawn at any time before the expira- 
tion of the period. But when the tender is accepted, 
there is a contract enforceable between the parties, and 
it is important to notice that the law provides that the 
acceptance of an offer is deemed to be received as soon 
as it is put into the post. Hence there is an important 
distinction between the retractation of a tender by the 
“tenderer” and the acceptance of a tender by the buyer. 

A tender and acceptance may amount to a contract, 
although the acceptance refers to a formal contract to be 
drawn up afterwards. In one case, where the defendant 
sent in a tender to do work for the plaintiff, and the 
plaintiffs agent replied accepting the tender, adding, 
“The contract will be prepared by-and-bye,” it was held 
that there was a binding contract. 

Where, however, those who advertise for tenders make 
it plain that the signing of a written contract is an 
essential part of their advertisement, if no contract is 
signed the tenderer does not become bound. Thus, upon 
one occasion the guardians of the poor of Kingston-upon- 
Hull advertised for a butcher to supply their workhouse 
with meat, stipulating that “all contractors would have 
to sign a written contract after acceptance of the tender.” 
The tender of one butcher was accepted, but no contract 
was drawn up. In the meantime he wrote withdrawing 
his offer. It was held that the acceptance did not form 
a binding contract so as to render the butcher liable for 
refusing to supply meat to the guardians upon the terms 
quoted by him. 

The above statement that tender and acceptance may 
amount to a tender is to be taken with the limitation 
that where either party is a company the contract must 
be put into writing underthe seal of the company. In an 
old case a contractor sent in a tender to a railway 
company for the execution of part of the works either 
with a double or a single line of rails. He was informed 
that his tender was accepted, and that intimation was 
confirmed by the directors upon his attendance at one of 
the board meetings. No document was drawn up. The 
line being afterwards abandoned, the contractor sought to 
recover from the company the loss which he had 
sustained in preparing for the works. His action 
failed. 

There appears to be nothing illegal in an agreement 
by two contractors not to tender or for one not to tender 
and the other to share the profits. In a case which 
was heard some years ago it appeared that four neigh- 
bouring quarry owners entered into an agreement to 
supply stone in certain proportion inter se, and that the 
plaintiffs should make the lowest tender to the Corpora- 
tion. The plaintiffs entered into contracts with the 
other quarry owners to purchase the proportion of stone 
agreed upon from each. Notwithstanding the agreement, 
one of the quarry owners sent in a tender, which was 
accepted by the Corporation. In an action brought by 
the plaintiffs to restrain him from supplying stone, it was 
held that the agreement between the four contractors 
was not void either as against public policy or for want 
of equity. 

An agreement not to tender seems to extend beyond 
the contract which is within the immediate contempla- 
tion of the parties. Two dealers agreed not to tender in 
competition with each other for gas tar. In pursuance 
of this, one sentin a nominal tender, and the other there- 
fore secured a certain contract. Subsequently, upon the 
issue of a fresh advertisement, the second party again 
tendered without having communicated with his rival. 
It was decided that he was liable in an action for 
damages for breach of contract. 








DIFFUSION AND COMPRESSION OF METAL FILiNcs.—Our readers 
will remember Mr. Spring’s beautiful experiments, where the 
combination of two polished plates of metals susceptible of being 
alloyed to one another was obtained by diffusion and formation of 
an alloy. Ina paper recently read before the Verein Deutscher 
Ingenieure, Professor Hof draws attention to the fact that diffusion 
phenomena in the case of solid bodies are likely to play a part 
much greater than most are inclined to ascribe to them, the 
formation of the so-called contact minerals, as well as the gradual 
hardening of masonry, being in all probability due to phenomena 
of the same class. The results of experiments made on a great 
number of metal filings by means of pressures up to 50,000 kilos: 
are rather different according to the substance employed. Com: 
pressing copper, iron, steel, or bronze filings, the author obtained 

ieces of a rather superficial connection, being readily destroyed. 
he the case, however, of more ductile metals or metallic alloys, 
such as, for instance, lead or white bearing metal, exposed to high 
pressures, the author had observed very different phenomena, a pres- 
sure of 50,000 kilos. reducing the filings to a perfect homogeneous 
piece, being denser than castings. From the above experiments 
and facts it is inferred that with increasing pressures the convec- 
tion, being at the outset an adhesion, gradually increases until it 
is transformed into cohesion, the latter thus being only an 
increased adhesion. The author thinks white bearing metal when 
compressed to present many advantages as compared with cas‘ings, 
filling more closely matrices, apart from the easiness with which 
this metal is coated with nickel, copper, &c. Further experiments 
go to show that even iron filings when exposed to high tempera- 
tures are readily soldered to one another, the samg being true of 
copper filings brought toa red heat ; this is, howéver, in opposi- 
tion with the opinion of many experimenters 
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THE BACTERIAL TREATMENT OF SEWAGE. | 


On Monday last a paper on the ‘‘ Bacterial Purification of | 
Sewage’’ was read before the Society of Engineers by Mr. | 
George Thudichum. This paper, though it brings forward | 
no points which are of special novelty, nevertheless is of con- | 
siderable interest on account of the way in which the various 
matters alluded to are discussed. Perhaps the question of 
sewage disposal has occasioned more controversy, during 
the last ten years or so, than has any other engineering | 
matter, but- as -Mr. Thudichum remarks, the accept- 
ance of the principle that, in the large majority, of | 
cases, sewage can be purified by biological means alone, | 
properly conditioned and regulated, is now almost | 
universal. The results obtained in different places and | 
under different conditions have varied, but in the main it is | 
as Mr. Thudichum says. What is by no means so settled is | 
the exact method in which the biological method should be 
applied. As is pointed out in the paper, there has been in | 
the past a wide divergence of opinion on the part of two 
schools as to the advantage or otherwise of an anaérobic treat- | 
ment as a preliminary to the aérobic or finishing treatment. 
This divergence of opinion has by no means disappeared. | 
One faction says anaérobic treatment is unnecessary and | 
obnoxious; the other that it is both natural and necessary. | 
One thatthe wholé of the operations can be successfiilly 
carried out by the aid of aérobic organisms alone; the other 
that a coarse grain bacteria bed works anaérobically despite the 
conditions. Whether these claimsare justified in their entirety | 
may still be open to doubt, but Mr. Thudichum is of opinion | 
that there are now but very few amongst the well-known experts | 
on sewage treatment who still view the so-called ‘‘septic”’ | 
process with disfavour. He considers, also, that there is a | 
body of convincing evidence regarding the great desirability | 
—as distinguished from necessity—of a preliminary anaérobic | 
treatment. It is even suggested that the advisers of the | 
Local Government Beard have been brought round to this | 
view. The reasons for the general acceptance of the anaérobic | 
method are not, Mr. Thudichum considers, far to seek. 
First of all there is the solutionising of the solid matter 
effected without any appreciable loss of head. Then, too, 
the tank averages the sewage, and causes the effluent dis- 
charged on to the beds to be much more constant in its 
nature. Another claimed advantage is that loss of capacity | 
in a tank, due to the collection of solid matter, does not, 
unless in extreme cases, affect the quantity of sewage which 
can be dealt with by it daily. On the other hand, the loss 
of capacity in a bacteria bed does diminish the volume of 
sewage which it can pass. Again, in the event of cleansing 
becoming necessary, the ‘‘work of removing deposit from a 





septic tank is very light compared with that which would be 
required to wash the bed material of a bacteria bed of equal | 
working capacity,’’ 


Mr. Thudichum said that he had on many occasions 
expressed the opinion that sewage can be purified by aérobic 
means alone. He was still of that opinion, but he is also of 
opinion that, although not an actual necessity, the employ- 
ment of the anaérobic method, as a preliminary to final 
oxidation, is eminently desirable, both for practical reasons, 


| and as being more in accord with the teachings of Nature. 
| All animals, he urges, except civilised man, deposit their 
| dejecta where and when the necessity arises. 


Certainly the 
first step towards purification is putrefaction. The*farmer 
gauges the value of manure by the amount and nastiness of 
itssmell. From such considerations, ‘‘ it would appear that, 


| in following the septic method of preliminary treatment, we 


are assisting Nature. Totry, onthe other hand, to 
produce the same results aérobically, we are ‘‘ coercing ”’ 
Nature. Sometimes such coercion may prove successful, 
but ‘‘it rarely follows that the results are really comparable 
with those obtained under natural conditions.’’ 

* It may be that the Report of the Royal Commission will 
set all these matters at rest. At present, however, we seem 
to be very much in the same position as regards a really 


| settled and agreed-upon line of action regarding sewage 


disposal that we were ten years ago. . Things have progressed 
in so far that the beneficial action of bacteria has received 
public recognition. . It is round the ways and means that the 
discussion still is being waged, and waged apparently as 
fiercely as it ever was. Mr. Thudichum, at all events, has 
definitely ‘stated the position he takes up. 

Later on in the paper the question of closed or open septic 
tanks is discussed, but not from any new stand point. Then, 
as to the method in which the effluent should be applied to 


| the beds, Mr. Thudichum’s opinion, is that while it would 


appear that the general tendency is towards intermittently 
continuous or sprinkling distribution, ‘‘ it is a matter that 
still requires elucidation, andon which much work remains 
to be done.”’ . 

It is interesting to note the attitude of the author of the 
paper towards the amount of pathogenic germs permissible 
in an effluent. To absolutely remove all possibility of some 
pathogenic germs escaping with the effluent, ‘‘ it would be 
necessary to have an elaborate system of filtration, such as 
that which is employed for drinking water, the cost of which 
would be enormous.’’ ‘‘Is it necessary,’’ he asks, ‘‘ to insist 
on such a high degree of purification?’’ Is not the microbe 
hobby being riddentoo hard. .. < ? If perfection itself 
is too costly to obtain, is that a reason why steps which are in 
the right direction should not be taken, even though they 
fall short of perfection?’ ‘‘ Absolute safety we can hardly 
hope to arrive at; relative safety, on the other hand, is easy 
of attainment.’’ This, then} is Mr. Thudichum’s standpoint. 
Let each one make such stepsin an admittedly right direction, 
but only let him do so —provided what he does will not involve 


| a serious waste of capital to make a change, should it in the 


future be found possible to advance still further. In other 
words, it would appear that Mr. Thudichum is in fayour of 
gradual putting in order of the house, and would not insist on 
wholesale changes. 

There were other points which received attention in the 
paper, such as the discharge of sewage into the sea and into 
estuaries, but space will not permit of us referring to them in 
detail. 








THE SPEED OF TRAMCARS. 


Tux great speed which tramcars propelled by electricit 
are capable of attaining, and often do attain, along public 
highways, not unnaturally turns the attention of the way. 
faring public to the laws which sanction these great spe z 

: : § peeds, 
Provided that a speed of 15 miles an hour can be maintained 
with safety by a heavy car travelling along a ‘strect, the 
public have no reason to complain, for the use of the carg js 
permitted to all. But when the safety of other vehicles js 
endangered, or when the owners of motor cars are convicted 
and fined, a feelirg is naturally aroused that something 
should be done to prevent the tramcar driver exceeding the 
limits of speed which have been sanctioned by the Legislaturo, 

In these circumstances it is not unprofitable to inquire into 
the laws which govern the speed of tramcars. 

Owing to the fact that the public Act which authorises 
the use of tramways was passed long before the days 
when electricity as a motive power was scarcely within 
the range of practical politics, we have to go back to 
the year 1870 to obtain the first legislative enactment upon 
the question. 

It is provided by the Tramways Act, 1870, sec. 46, that, 
subject to the provisions of the special Act authorising any 
tramway and this Act, the local authority of any districs ip 
which the’same is laid down may from time to time make 
regulations as to the following matters :— 

The rate of speed to be observed in travelling upon the 

tramway ; 

The distances at which carriages using the tramway 

shall be allowed to follow one after the other ; 

The stopping of carriages using the tramway ; 

The traffic on the road in which the tramway is laid. 

The ordinary form of Tramway Orders Confirmation Act 
usually contains a clause to the following effect* :— 

‘* The provisions of the Tramways Act, 1870, relating to the 
making of by-laws by the local authority with respect to 
the rate of speed to be observed in travelling on the tram- 
ways, shall not authorise the local authority to make any 
by-law sanctioning a higher rate of speed than that autho- 
rised by the Board of Trade regulations at which engines are 
to be driven or propelled on the tramways under the 
authority of this order; but the by-laws of the local authority 
may restrict the rate of speed to a lower rate than that so 
authorised.”’ 

The short effect of the Act of 1870 and the Tramway Order 
is to give the Board of Trade power to fix a maximum speed 
limit, which may be reduced to any extent by the local 
authority. The Board of Trade Regulations for the overhead 
wire system provide that any person offending against or 
committing a breach of any of these by-laws is liable 
to a penalty not exceeding forty shillings, and these penalties 
are recoverable in the manner provided by the Summary Juris- 
diction Acts. 

The foregoing observations will have made it plain that so 
far from being entitled to travel at any rate of speed which 
they choose, the drivers of electric trams are hedged about by 
restrictions. 

The model form of Regulations and By-laws which are made 
and issued by the Board of Trade with respect to the use of 
steam for any mechanical] power on tramways contains a 
clause to the following effect :—‘* The speed at which such 
engines and carriages shall be driven or propelled along the 
tramways shall not exceed the rate of {eight} miles an hour, 
and the speed at which such engines and carriages shall pass 
through facing points, whether fixed or movable, shall not 
exceed the rate of [ four} milesan hour. In their Regulations 
for the overhead trolley system, the Board of Trade further 
lay it down that every motor carriage used on the tramways 
shall comply with the following requirements, that is to say: 
(a) It shall be fitted, if and when required by the Board of 
Trade [or within six months fromthe date of these Regula- 
tions, or such further period as the Board of Trade may pre- 
scribe] with an apparatus to indicate to the driver the speed 
at which it is running. (The words in italics are merely in- 
serted for convenience ; they do not, so far as we are aware, 
apply to any district.) 

It is important to observe that the breach of a by-law by 
the servant of a tramway company is a matter for which the 
company may be held liable. Thus in St. Helens District 
Tramways Company v. Wood ({1891], 60 L.J.M.C. 141), a 
tramway company was held responsible for the neglect of 
their engine driver, who failed to comply with certain regula- 
tions of the Board of Trade with regard to lamps on tramway 
engines. The reason for this is that the mere breach of a 
by-law is not a criminal offence. Furious driving in contra- 
vention of the statute which we are about to consider’ would 
be an offence for which the employer could not be held liable. 

While it is undoubtedly true that the use of trams on a 
highway is subject to restrictions which do not hamper other 
vehicles, all traffic‘on the highway is subject to certain statu- 
tory rules and regulations. : 

It remains to consider whether, wholly apart from the 
provisions of the Tramway Acts, electric and other trams are 
amenable to’ the ordinary laws which regulate the speed of 
vehicles on public highways. ; 

The Highway Act of 1835 provides—in effect—that any 
person driving atiy sort of:carriage along the highway to the 
danger of life or limb shall be liable to be prosecuted. Tram- 
cars are described’as.,‘‘ carriages’’ in the Tramway Act of 
1870, Sec. 34, which provides that the promoters may use on 
their tramways carriages with flange wheels, &c. Again, in 
the case of Taylor v. Goodwin (1879), 4 Q.B.D, 228, Mr. 
Justice Lush observed that the term “ carriage ’’—as used in 
the Highway Act—included any vehicle which might be 
propelled at such a speed as to be dangerous, while in a later 
case it was described as ‘‘ any mechanical contrivance which 
carries weight over the ground in such a way that the foot 
of man does not support it.’’ It is clear, however, that 
tramcars driven by some motive power other than horses do 
not come within the Acts which deal specifically with loco- 
motives on highways. j sion : 

Having regard to the cases above cited, it is submitted that 
the tramcar comes within Sec. 78 of the Highways Act, 1835, 
and the mere fact that the Board of Trade prescribes certain 








* See “ Robertson on Tramways and'Light Railways,” 1908, page 434. 
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maintain the output of the engine at a constant value. A 
model shown in working order before the Physical Society 
has given evidence of a small engine being capable of being 
operated by diluted alcohol. 

It is further claimed that the total utilisation of the oxida- 
tion energy in steam engines is far from constituting a 
superior limit of the mechanical work to be performed, it 
being possible by abandoning cyclic processes to design steam 
engines which will cool the surrounding medium, like 
‘Helmholtz electric batteries, while converting part of the 
external heat into mechanical work. : 








THE INSTITUTION OF CIVIL ENGINEERS. 


On Tuesday night, Sir W. H. White, K.C.B., F.R.S., 
the new president of the Institution of Civil Engineers, 
delivered his address to an audience which filled every 
available spot in the hall. The address constitutes in 
itself what is little short of a reference library, so full is 
it of information about naval and mercantile marine 
matters. Sir William White only read selected portions 
of his address, yet the reading occupied about an hour 
and a-half. We give here a few extracts which will 
serve to convey some idea of the way in which he 
handled his subjects. ; 

He began by a reference to the history of steam 
shipping, as almost coterminous with that of the Insti- 
tution of Civil Engineers, and after dealing at some 
length with the present position of the Institution, he 
went on to speak of the history of shipbuilding. 
—— that portion devoted to shipbuilding in 1859-1860, 
he said :— 


In March, 1859, before the Warrior was ordered, my association 
with shipbuilding began. The Royal dockyards were then 
crowded with men, and working overtime to hasten the steam- 
reconstruction. My first employment was on a line-of-battleship, 
built as a sailing three-decker many years before, which was 
undergoing conversion into a screw two-decker. During the year 
I assisted at the “ lengthening ” of a sailing frigate, which was cut 
into three pieces, the bow and stern portions being drawn apart, 
and the form modified to receive a screw. I also witnessed the 
commencement of new line-of-battleships and frigates, which were 
pushed forward rapidly for a time, then left on the stocks for 
years, and finally taken to pieces. A more singular illustration of 
indecision and unproductive expenditure it would be difficult to 
discover. 

The screw three-deckers built in 1855-59 were splendid speci- 
mens of what could be accomplished with wood as the principal 
material for construction, and embodied not merely the accumu- 
lated experience of centuries in hulls, rigging, equipment and 
armament, but that«f nearly half a century of marine engineer- 
ing. The Victoria, launched in November, 1859, was 260ft. long, 
60ft. broad, had a mean draught of 26ft. 3in., and an extreme 
draught of nearly 28ft. Her displacement was about 7000 tons, 
her engines developed 4200 horse-power, with a corresponding 
speed of about 124 knots. She had a full sailing equipment, the 
sails aggregating 31,000 square feet in area. The funnel could be 
lowered, and the screw could be lifted out of water when the ship 
was under sail. Her armament consisted of 121 guns, mounted 
on three gun decks and an upper deck. All were smooth bores, 
tiring spherical cast iron projectiles ; one was an 8in. 68-pounder 
pivot gun, weighing 95 cwt.; 62 were Sin. shell guns, weighing 
65 cwt., and firing 56 pound projectiles, and 58 were 32-pounders 
weighing 56 cwt. All except the pivot gun were mounted on 
wooden truck carriages. How small had been the advance in 
naval gunnery will be seen from the statement that in the ships 
of Queen Elizabeth’s reign there were guns of 8ia. to 8hin. calibre, 
discharging projectiles weighing 60 lb. to 661b. There were, of 
course, many features in the later weapons giving them superiority 
over the earlier, and the 8in. shell gun indicated a new departure. 
But in esseptia s of guns, mountings, and projectiles, there had 
been no great change in nearly 300 years. The cost of the 
Victoria was £217,000, nearly one-third cf that amount being 
expended on machinery. 

It will be interesting to add a few facts as to the largest repre- 
sentative merchant ships of 1859-40. With the advent of iron bulls 
and steam power came rapid growth in dimensions of merchant 
vessels, but they were still inferior to the largest warships in 
displacement. 

The finest ship in the Cunard fleet in 1859 was the iron paddle- 
wheel steamer Persia. By the courtesy of the company I have 
been able to add t» the particulars of this notable vessel appzar- 
ing in various publications Shs was 340it. long, 45f*. broad 
avd 31-5ft. moulded depth. Her gross register tonnage was 
3300 tons. Her deep load-draught leaving port was about 23ft., 
with a corresponding displacement of atont 6000 tons; if laden 
to 24ft., it would have been about 6400. Her engines developed 
4000 horse-power, and gave her a sea speed of nearly 13 knots ; 
the daily consumption of coal was 150 tons, and she carried 
1600 tons in her bunkers. Her deadweight capacity for cargo 
was 1100 tons, and she had cabin accommodation for 180 pas- 
sengers. This was the finest T:ansatlantic steamer of that date. 
Her fastest passages took nine days to ten days. She was heavily 
rigged, and the quicker passages were, no doubt, made with 
favourable winds, 

The iron screw steamer Ceylon, of the Peninsular and O-iental 

Company, was in 1859 the finest vessel on the Alexandria mail 
service ; she was 306ft. long, 41ft. broad, and nearly 28ft. deep; 
2000 gross register tonnage. Load draught about 20ft. Her 
engines developed about 1500 horse-power, and her sea speed 
was 12} knots to 13 knots; she burnt about 60 tons of coal per 
day, and carried eleven days to twelve days’ supply. In 1859 two 
other steamers were built of less tonnage, and ia 1861 the Mooltan 
was added to the fleet, having 2260 gross tonnage, a length of 
350ft., 1740 horse-power, and 12 knots sea speed. A still earlier 
vessel built for this famous line, but bought for the Admiralty 
transport service, was the Himalaya, which was described in 1853 
as ‘‘of larger dimensions than any (steamer) afloat, and of extra- 
ordinary speed.” She was 340ft. long, over 4000 tons displace- 
— 3400 tons gross tonnage, 2000 horse-power, and 12 knots 
speed. 
_ Turning to the Cape service in 1860, the mails were carried in 
iron screw steamers about 180ft. in length, 25ft. broad, and 17ft. 
deep, having a mean draught of 14ft. The gross tonnage was 
550 tons, horse-power abdut 300 to 350, speed 84 knots to 9 knots. 
Tn 1863 two new iron screw steamers were built, having speeds of 
11 knots and engines of 750 to 800 horse-power. The larger was 
nearly 270ft. long, 32-4ft. broad, and 23-6ft. deep, of 1280 tons 
gross, drawing 18ft. of water. They carried 700 tons of coal in 
their bunkers, and were estimated to burn about 17 tons a day. 

The Royal Mail Company were carrying mails and passergers to 
the West Indies in vessels of 124 knots to 134 knots sea speed. 
The Atrato was their largest vessel in 1860. She was 336ft. long, 
4lft. broad, and 33-7ft. deep, over 3100 tons gross, drew about 
2\ft. when laden, was propelled by paddle wheels of 2500 to 3000 
horse-power, and had a speed of 13 to 134 knots. 


for a most interesting and appreciative disquisition on 
the Great Eastern we cannot now find space. We may, 
however, point out that by a slip of the pen he has attri- 
buted the construction of the screw engines to John 


Scott Russell, and of the paddle engines to Bolton and 
Watt, instead of vice versd. We may add thatthe screw 
engines were very plain—a rough, strong piece of work 
—whereas the paddle engines were beautifully finished, 
admirably designed and constructed, the finest examples 
of mechanical engineering that the world had ever seen: 
We do not know, indeed, that even now they have been 


surpassed. 

Our next extract deals with improvements in marine 
engineering :— 

In 1859 the highest steam pressures used in marine boilers were 
from 20 lb. to 25lb. per square inch ; twenty years later 90 1b. to 
100 Ib. had been reached, and the ‘‘compound ”—double-expansion 
—type of engine was in general use. Now in the mercantile 
marine, with the ordinary —water-tank cylindrical — boilers, 

ressures of 2101b. to 2201b. are common, and a little less than 

70 1b. has been reached in a few cases. For warships, with water- 
tube boilers, pressures of 250 1b. to 3001b. have been used for nine 
years ; but in the most recent vessels, in which 20 per cent. of the 
total power is in cylindrical boilers, with the balance in water-tube 
boilers, the pressure adopted is only 210 lb. With these high 
pressures triple or quadruple-expansion engines are associated. 

There is a wide-spread feeling amongst marine engineers that, 
with cylindrical, or ‘‘ tank” boilers, it is not desirable to exceed 
220 lb. per square inch as the steam pressure; and, although 
quadruple-expansion engines are favoured for the highest pressures 
used in the mercantile marine, triple-expansion engines are made 
in much larger numbers. For ships of the Royal Navy triple- 
expansion engines of the four-cylinder type are used, with two 
low-pressure cylinders and four cranks ; and this is the arrange- 
ment adopted in many large-powered merchant steamships. With 
higher steam pressures than 220 1b., certain difficulties occur in 
the pipe joints and other parts liable to leakages of steam. Defects 
which would be of no practical importance with lower pressures 
then permit of losses of steam and other annoyances that cause 
many engineers to doubt whether, on the whole, it is worth while 
to go to higher pressures, such as 2501b. to 3001b. The objects 
aimed at, in accepting such pressures in ships of the Royal Navy, 
were economy in weight and — of the propelling apparatus, 
and economy when engines of large power were working at low 
powers—for cruising speeds. The latter economy would result 
from the engines being smaller than they could be with the same 
maximum powers and lower pressure. Oa the whole, these inten- 
tions seem to have been fairly realised in the main engines; but 
in the auxiliary engines the use of high steam pressures has 
involved large expenditures of steam, as compared with that 
sufficing for the same types of engines with lower pressures. More- 
over, in many instances there have undoubtedly been very con- 
siderable steam leakages and losses of water. It will, therefore, 
be a matter of great practical interest to have the facts as to the 
relative economy of ships fitted with the combination of 
cylindrical and water-tube boilers, with 2101b. steam pressure. 
The first of these will soon be tried, and the results should be 
valuable. 

This rise in pressure and greater expansion have been accom- 
panied by an increased rate of revolution and piston spsed. In 
1859 for the best types of engines in screw steamers the revolutions 
did not exceed 50, and the maximum piston speeds were about 
400ft. per minute. In 1881 the averages for merchant steamers 
were about 60 revolutions, with 470ft. per minute piston speed ; 
now the corresponding averages are nearly 90 revolutions, and over 
650ft , while many steamers of high-speed attain piston speeds of 
900Fft. to 1000f:. The Deutsch'and, at first, is reported to have 
worked at about 75 revolutions with over 900ft. piston speed ; on 
her later service the revolutions have risen to over 80 per minute 
with 1000ft. piston speed when wate about 36,000 horse- 
power with twin-screw engines. In warships the rates of revolu- 
tion are higher and strokes shorter than in merchant ships. In 
1881 the revolutions for battleships were about 80, and the piston 
speeds about 650ft. to 700ft. per minute. Now they have been 
increased to 100 or 110 revolutions, with 850ft. to 900ft. piston 
speed. For swift cruisers of large power, 120 to 140 revolutions 
and 1000ft. of piston speed sre now common; smaller cruisers 
have ahout 220 revolutions with equal piston speed ; destroyers 
have 350 to 400 revolutions and 1100ft. to 1200ft. piston speeds. 

It need hardly be rem2rked that these increases in revolutions 
were associated with a change from horizontal to inverted-vertical 
cylinder engines. The change was made in merchant ships many 
years before it was adopted in warships, wherein it was con- 
sidered important to give increased protection by placing engines 
and boilers below the water-line. When armour came into ure this 
consideration became unimportant, and about 1873 vertica! engines 
were adopted for battlesh‘ps. For cruisers horizontal engines were 
used in the Royal Navy up to 1886. I adopted vertical engines 
in the torpedo cruisers Panther and L>opard, built at E!swick for 
the Austrian navy in 1884-5, and the results were so satisfactory 
that the same type was adopted in the Medea class, which I 
desizned for the Royal Navy in 1886. Now vertical engines are 
universally adopted in warships, including the smaller classes. 

Remarkable economiesof weightin proportion to power developed 
have accompanied these changes. For warships the records are 
complete and continuous, and the valuable papers contributed to 
the ‘ Proceedings” by the Engineer-in-Chief, Sir John Darston, 
and Engineer Rear-Admiral Oram, have put the facts on record. 
Taking the contractors’ trials for the specified maximum power, it 
is found that each ton weight of propelling apparatus, in fall work- 
ing order, gave about 6 indicated horse-power in 1859 ; whereas in 

resent practice about 9 incicated horse-power is obtained in 
ttleships with cylindrical boilers, and about 10-5 indicated horse- 
wer with water-tube boilers. In large cruisers with water-tube 
Sones, such as the Drake class, about 12 horse-power per ton is 
obtained ; in third-class cruisers with water-tube boilers, having 
thinner and smaller tubes, about 20 horse-power ; and in destroyers 
from 40 horse-power to 50 horse-power. The large cruisers have 
proved themselves capable of developing about 75 per cent. of their 
maximum power for continuous steaming at sea, which corresponds 
to 9 horse-power per ton; for the small cruisers and destroyers 
50 per cent. to 60 per cent. of the maximum power can be main- 
tained as long as the coal lasts; taking 50 per cent., this gives 
10 horse-power per ton weight for the cruisers, and over 20 horse- 
power per ton for the destroyers, 

Warship: differ from merchant ships in one important feature, 
to which sufficient weight is often not attached. Their ordinary 
service is performed at low sped, with a very small percentage of 
their maximum power, and full speed is the exception. Long- 
distance passage trials are made at intervals, but usually not with 
more than 60 per cent. to 75 per cent. of maximum power specified 
in the contracts for machinery. On the other hand, merchant 
st2amers are designed and engined to steam at full speed, and 
under fairly uniform conditions of development of power on all 
their passages. Tho swiftest cf them run between certain terminal 
ports at regular speeds except as affected by weather and sea. All 
this favours economy, and to ensure regularity of service it is 
reasonable that larger margins of weight in proportion to power 
should be allowed than in warships. Moreover, in many parts of 
the machinery of warships sensible increase in first cost is accepted 
in order to reduce weight, since every possible saving in weight is 
of advantage. In mercantile practice this policy is not carried so 
far. Making allowance for these essential differences there have 
been great rejative savings in the proportion of weight to power 
in mercantile steamships. In 1859 the best direct-acting screw 
engines developed on service 3 horse-power to 4 horse-power per 
ton. Now the corresponding development is 6 sae ay to 6-5 
horse-power per ton in swift mail steamers of the highest class, in 
ordinary cargo steamers 4 horse-power to 5 horse-power ; and in 
cross-Channel steamers making short passages with high forced 





draught in the boiler-rooms, cylindrical boilers, and quick-ranning 
engines of short stroke, it rises to 10 horse-power per ton, The 





last-mentioned conditions would not, of course, be applicable to 
long sea voyages, 
orced draught in the boiler-rooms is an old invention, and for 
the last quarter of a century it has been largely used as a means 
of accelerating evaporation and increasing power. Previous prac- 
tice in torpedo boats and small craft led to its application in larger 
vessels of all war fleets. The ‘‘ closed” stoke-hold system was 
chiefly used, powerful fans supplying air and maintaining a positive 
pressure of bo pe amount according to the rate of evaporation 
required. With cylindrical boilers in ships of the Royal Navy the 
air pressure is not above din. of water for long-distance steathing 
and lin. for short runs of six to eight hours. Formerly 2in, of 
pressure were permitted, but the boilers suffered, ith lin 
pressure it is found possible to obtain, without injury to the boilers 
and for considerable periods, about 20 to 25 per cent. more than 
the ‘‘natural draught” power without sensible decrease in fue} 
economy. When water-tube boilers are fitted bigher air pressures 
are permitted in torpedo boats, destroyers, fen small cruisers : 
but in large cruisers and battleships the stoke-holds are not closed. 
and air is supplied amply by means of powerful fans, : 
In the mercantile marine many systems of induced and forced 
draught have been employed. That which finds most favour was 
worked out by Mr. Howden. The stoke-holds are open, there are 
special fittings on the boiler fronts for admitting and regulating 
the admission of fe ag by powerful fans under pressure— 
both above and below the fires ; and arrangements for utilising 
heat that would otherwiss be wasted in raising the temperature of 
air supplied to the furnaces. Lengthened experience supports the 
view that with this system large evaporative power can be com- 
bined with economy of coal coasumption so that the bviler-room 
weights can be reduced considerably. Mr. McKechnie stated in 
1901 that nearly 34 million horse-power had been installed in ships 
fitted with this system, and that the rate of coal consumption in 
successful vessels so fitted had been brought as low as 1} 1b. to 
141b. per horse-power per hour, 


Dealing with the question of economy of fuel, Sir 
William White told his audience that— 


Higher steam-pressures and grades of expansion combined with 
more efficient engines have resulted in large economies of fuel, 
The best direct-acting engines in screw steamships of 1859 with 
20 Ib. to 25 Ib. pressure required from 3? lb. to 5 1b. of coal per 
indicated horse-power per hour. In the mercantile marine, about 
twenty years later, this had been reduced to about 2 lb. as an 
average with compound engines ; at present it is about 1-5 Ib. for 
ocean-going steamships with triple and «uadruple-expansion 
engines. here are well authenticated instances where long 
voyages have been _—_——— under economical conditions with an 
expenditure of 1-25 Ib. to 1-4 lb., and in some of the fastest pas- 
senger steamers 1-5 lb. to 1-6 1b. For warships the proportionate 
expenditure of coal is somewhat higher than in merchant ships, 
for reasons which need not be stated in detail ; but on long trials, 
representing maximum speeds for continuous steaming, the average 
expenditure has been about 1-6 1b. to 1-8 lb. per horse-power per 
hour, with the latest types, both of cylindrical and water-tube 
boilers fitted on large ships. In third-class cruisers with tubes of 
small diameter the expenditure under similar conditions has 
averaged about 2-25lb. In destroyers, at maximum speed, it has 
varied from about 2} lb. to 4 1b. on short trials of 3 hours ; and at 
speeds of 13 knots, requiring only about 7 to 8 per cent. of the 
maximum power, the expenditure has been from 1-4 Ib, to 2 lb. 
Mr. Normand claims to have obtained much superior results in his 
torpedo vessels, the expenditure at 30 knots being about 14 Ib., 
and at 14 knots less than 1 lb. per indicated horse-power per hour 
on trials of 3 and 8 hours respectively. 

Economy of fuel is obviously of the greatest importance in ocean- 
going steamships making long voyages, and apart from the progress 
above described, steam navigation could not have been successfully 
developed over the longest sea passages. There are still instances, 
however, where economy in fuel has to be sacrificed to other con- 
siderations in order to obtain the best commercial result. Cross- 
Channel steamers afford an excellent example. They have only 
short passages to make at very high speeds; their dimensions have 
to be restricted, and space and weight are limited. Great power 
is required, and the problem is how to instal suitable propelling 
apparatus. Small coal supplies suffice; the coal expenditure is 
relatively trivial. Forced draught is used in the boiler-ro»ms, and 
quick-running. engines are esssntial. One of the Holyhead- 
Kingstown steamers, for example, develops 8000 to 9000 horse- 
power when steaming 23 to 24 knots. She requires less than 
three hours for the passage, and if, on account of high forced 
draught, an additional pound of coal per horse-power per hour 
were burnt, it would only mean 11 to 12 tons for each passage. 
Tho reduction in weight and space for engines and boilers accom- 
panying this extra coal consumption would obviously bs much 
more important. The weight of propelling apparatus is only 
about one-half that of an ocean-going steamer of equal power. As 
a contrast, take a Transatlantic liner carrying passengers an | 
cargo, at an average speed of about 144 knots, with engines 
developing about 9000 horse-power. Here an increase of 1 Ib. per 
horse-power per hour would involve an additional coal expenditure 
of about 850 tons for the passage, and reduce the freight-eirning 
capacity by the same amount. No amount of ‘ forcing” which 
could be prudently adopted in such a vessel for continuous ue 02 
the voyage would yield economies in weight of boilers worth 
notice in comparison with these disadvantages in fuel and freight, 


(To be continued.) 








WInp-DRIVEN Evectricity Works.—The problem of using wind 
power in connection with electricity works has often been investi- 
gated, the principal drawback being the variable strength of the 
wind, resulting in corresponding variations in the speed of the 
dynamo. This difficulty, however, has, it appears, recently been 
solved by Prof. La Cour, who, on behalf of the Danish Government, 
has for some years past been engaged in studying the question. 
In order to impart to the motor an approximately continuous speed 
independently of the strength of the wind, Prof. La Cour, as 
pointed out in a lecture delivered before the recent Copenhagen 
Technical and Sanitary Congress, uses an intermediate shaft placed 
in connection with a balance. The belt from the mill is led verti- 
cally on the disc of this shaft, its pressure on the latter being 
regulated by the balance bearing convenient counter-weights. 
This arrangement results ia the belt sliding on the disc as soon ¢s 
the load exceeds a given maximum. A plant of this kind, feeding 
about 450 incandescent lamp?, has for nearly a year been in opera- 
tion at Askov, Denmark, petroleum motors serving as a reserve in 
case of several days’ calm. The constant normal current with 
this works is 50-amps., and the distribution tension 2 by 110 volts. 
This plant has so far worked with satisfactory results, and required 
no supervision worth speaking of. “As regards econo vical side 
of the question, a similar p!ant has been found to pay very well, 
the first cost being about 16,000 kr., out of which 3000 kr. corre- 
spond to the petroleum motor. The current is supplied to con- 
sumers at the same price as in Copenhagen, i.e., at the rate of 
50 ire per kw. hour for lighting and 15 ‘re for power purposes, 
The receipts for energy sold have been about 2800 kr. and the 
expenses about 800 kr. per year. There thus remain 2000 kr. 
profit, a sum more than sufficient for a capital of 16,000, 
price of the energy could, therefore, be further diminished. 
the case of very small electricity works intended for the ue of a 
limited number of houses, the petroleum motor may advan- 
tageously be replaced by a horse-driven contrivance, Moreover, 
in the case of the proprietor of the works being his own consumer, 
the consumption of current may be regulated according to the 
actual supply of wind, the cost of the plant thus being further 
diminished, 
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(IRCULATION IN WATER-TUBE BOILERS. 


Tux cause of circulation in water-tube boilers has long 
been a matter of dispute among not only engineers but 
yhysicists. It is proposed in the following article to 
Firect attention to a hitherto unconsidered aspect of the 
yrovlem, and to suggest a cause which will not only 
Sout for circulation, but for erratic performances 
which end not infrequently in serious disaster. 

The sketch, Fig. 1, will be familiar to most of our 
It has played a brilliant part in the circulation 


ders. 
pie ae There is, perhaps, no book on modern 
boilers published in which it may not be found. We 


‘e departed a little from the normal presentment, 
Senet think what we are about to say will be 
rendered thereby more intelligible. We have two 
cylindrical vessels, A and B, united by a tube. They 
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contain water. This water will stand at the same level in 
each. Between C and D is an imaginary plane, shown 
by the dotted line. The pressure at each side of the 
plane is the same. If circulation is to take place, then 
the pressure—to use normal, though not strictly accu- 
rate, phraseology—must be greater at the side D, let 
us say, than it is at the side C. Water will then 
tlow from B into A. Now in a steam boiler the pres- 
sure can be altered in the way required by reducing 
the specific gravity of the water in A. Let heat be 
applied under A, then the water will expand, and, 
becoming lighter, will rise in A; but no circulation will 
ensue. There will be a difference in level between 
the water in the two tubes, but the hydraulic 
head at C D will- remain unaltered. This fact 
must be firmly grasped. The conditions when there 
is hot water in A and cold water in B are nearly 
the same as though there was petrol in A and water in B, 
or—to make this matter more clear—if there was about 
lin. of mercury in B it would balance 14in. of water in 
A. So far we have nothing to cause circulation. 

Let, now, a hole be made just above the level of the 
water in A, when cold. Then, when expansion takes 
place, water will escape through the hole. Let the 
depth in A and B be 12in., and let us suppose that by 
heating the water it loses one-twelfth of its density. The 
result is that, owing to the escape of water through this 
hole, a column of water whose weight is 11 will have to 
balance a column of water in B whose weight is 12. The 
result will be the departure of water from B, and its 
atrivalin A. If we please, we may for the suggested hole 
substitute a pipe E, by which the augmented head in A 
will discharge itself back into B. Circulation will thus 
be set up, and will continue as long as there is a difference 
in temperature between the water in A and B, and no 
longer. As soon as equilibrium of temperature is reached 
the water will stand at the same level in Aand B. But 
flow—that is, circulation—-was caused only by difference 
of virtual level. There is nothing recondite or obscure 
about all this. Difference of level—that is, of head— 
caused the moving of the water. The moment that 
disappeared circulation stopped. So far, thereis no room 
for difference of opinion cr dispute. Again, it is almost 
always taken for granted that the water in a tubulous 
boiler is all at the same temperature when steam is being 
made, so that either no circulation whatever or a very 
feeble and wholly inadequate circulation only can be 
maintained in the way we have just described. Some 
other cause for circulation has to be sought out, and it 
i3 over this cause or causes that controversy rages. 

It is clear that the head in A—which for convenience 
we shall term the adverse head—must be smaller than 
the head in B—which we shall term the pushing head. But 
we have seen that, so far, “ head ’’ depends upon density, 
and so if the water in A is lighter than the water in B 
circulation will go on. Now we may have 10 lb. of 
water in B and 40 lb. in A and no motion will take 
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place, because the hydrostatic head at C D depends 
not on the quantity of the liquid, but on its density 
and its height. But the water being of the same 
temperature in A and B, the density is the same, and 
the height being the same, no circulation takes 
place. Here comes in the argument that as A is full 





of steam bubbles mixed with and displacing water, the 
weight of liquid in A is less than the weightin B. The 
adverse head, accordingly, is overbalanced by the pushing 
head. , This contention is entirely opposed to hydraulic 
laws. The absolute quantity or weight of water in either 
vessel has nothing to do with the matter. Let us 
suppose that a hollow ball F is anchored at the bottom 
of A, as in Fig. 2. No one disputes that its presence 
cannot cause circulation. Let us suppose that a stop is 
put in at C D, so that no water is permitted to pass, and 
the anchor thread is severed. Then F will rise to the 
top. But it can only rise because water descends to 
take its place all round it; and, during the period of 
ascension, the pressure of C against the diaphragm will 
be just the same amount as the pressure of D against 
the diaphragm. So far there is accord. But the moment 
we substitute a steam bubble or a group of steam bubbles 
for the glass or metal ball F, we are told that all the con- 
ditions are changed, and the adverse head is so much 
diminished that the pushing head readily overcomes it. 
What is clear is that the steam bubbles do not 
rise of their own volition, but are pushed up by the 
descent of an equal volume of water. The centre of 
gravity of the two vessels in Fig. 2 may be at, say, H, 
when IF is at the bottom; but it will be at, say, I, when 
the ball is at the top. The water in descending will take 
the line of least resistance.’ If C D be open, then a 
certain proportion will come down B, while the remainder 
descends at each side of F’, and just so far and no further 
will the rise of F induce circulation. But the cir- 
culation is no evidence that any natural change has 
been wrought in the hydrostatic head. Indeed, if 
the bubbles are small in proportion to the cross- 
sectional area of A, the water of displacement will 
pass down directly round them, and none will come in 
from B. The conditions are modified in practice by the 
resistance in the tube CD. But, speaking generally, 
the movement of the water will be analogous to what it 
would be if the ball were rising in the simple tank Fig. 3, 
as shown by the arrows. No one pretends that in this 
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case there is any reduction in density in the water in the 
immediate neighbourhood of F, or that by slipping in a 
partition across the tank, as shown by the dotted line K, 
such a reduction would be brought about. 

Furthermore, it must be remembered that if the sup- 
posed reduction in static head takes place, it must be a 
very importantreductionin many boilers. One-halfatleast 
of the water is displaced by steam bubbles in the riser 
of which A is the equivalent. If circulation is a result 
of loss of weight in the adverse head, then the circulation 
should be strong, aad even violent. But it is quite well 
known in practice that it is nothing of the kind. In the 
great majority of cases it is far more apparent than real. 
This, of course, does not apply in any way to small tube 
boilers, in which the adverse head is reduced by the fact 
that there is no thread of solid water reaching to the 
point C, Fig. 1. If is, of course, clear that as no 
hydraulic continuous column exists, because of the 
presence of the two bubbles X X, Fig. 4B, will overbalance 
A, and circulation will take place. As we are not writing 
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about small] tube boilers, however, we need not further 
refer to their conditions.* 

The important fact to be kept in mind is that steam 
bubbles are driven up by the descent of a body of water 
equal to them in capacity. Let us suppose that in tank 
A, Fig. 1, a bubble of steam is produced at the bottom 
which is equal in content to one-tenth the capacity of A. 
The direct result is precisely the same as though an 
equal quantity of water had been added to that already 
in the tank. The water level will rise. A direct illus- 
tration of this is supplied by the fact that the water 
always rises in the gauge glass of any steam generator as 
soon as ebullition begins. This phenomenon has nothing 
to do with priming, or “lifting.” Water is displaced by 

* There is reason to beli-ve that if a large inclined tube were fitted 
with a small rising tube, as shown in Fig. 7, a very strong circulation 
would result so long as the fire was hot enough to keep the small tube 
in the condition of a tube in a Yarrow boiler; that is to say, full of a 
mixture of steam and water. the latter being discontinuous, and there- 
fore not exerting an adverse head. We are not aware that this plan has 


been tried on avy adequate scale. It appears to us that it would be very 
well worth an experiment, which would be very inexpensive. 





the steam bubbles, and the rise in level exactly measures 
the volume of steam present in the water. It is easy to see, 
however, that this access of volume to A must be shared 
by B, because the level cannot rise in one without 
rising in the other. The flow will take place equally 
through C, D, and E provided the frictional resistances, 
&c., are the same. If not, more water will flow through 
E than through C D. If, on the contrary, C D favour 
flow more than E, the water which must descend as the 
bubble rises will come down in B rather than in A, and 
so far will produce circulation. If we wish to know how 
feeble this circulation will be, we have only to consider 
what would happen, the apparatus being in full work, 
if the opening at C D were closed. The bubbles would 
continue to rise and the water to descend all round them, 
and there would be no difference in the pressures at the 
two sides of C and D save that produced by the dis- 
placing action of the bubbles sending water through |’ 
into B and raising the level in it. 

We might, were it necessary, go on to labour an argu- 
ment which will become more and more obviously sound 
the more carefully itis thought out. As soon asitis fully 
mastered it becomes clear that, as circulation no doubt 
goes on, it is necessary to find some other cause than 
that too commonly assigned. There are then three 
factors setting up change of place in the water in a 
tubulous steam generator. The first of these is change 
of level, brought about by the displacing action of 
bubbles in a particular locality. The second is 
difference in water density, due to difference in 
temperature as between a header and a downcomer; 
and the third is momentum. We have just shown 
how the formation of bubbles raises the level in 
A—that is to say, in a header. As the bubbles 
rise to the top and pass into the steam space the water 
level falls, just as the water would fall in a tumbler if we 
took a steam ball out of it. But more bubbles are beirg 
continuously produced, and the result is that the level 
stands higher in A than in B, and water continuously 
flows to B as a consequence, and its descent in B is pro- 
moted, because the assumption that all the water in a 
tubulous boiler is at the same temperature is incorrect, 
the water being really cooler in B thanin A. It may be 
urged that if we are right the augmented adverse head 
in A would resist the fall in B. As a matter of 
fact it does, and for that reason the circulation is weak, 
and in particular parts of the boiler may scarcely 
exist at all. The third cause, momentum, is of very 
great importance. Let us suppose that we have a 
hollow ring, Fig. 5, nearly filled with water; if one side 
be heated by a lamp flame, a current will be established and 
will become extremely rapid up to the moment of ebulli- 
tion. Ifthe flame is withdrawn the water will continue 
to course or wheel round in the tube for some seconds. 
It is easy enough to understand that if we have 1001b. 
or so of water once put in motion in a boiler it will tend 
to continue in motion. The maximum velocity, however, 
can never be high, because a bubble, leaving friction 
and resistance out of account, cannot rise faster 
than an equal volume of. water can descend under the 
action of gravity. This velocity is eight times the square 
root of the height; thus, if the depth of water in B were 
9ft., the maximum rate at which water could pass 
through C D would be 24ft. per second. We have heard 
of velocities of three times as much; but anything reason- 
ably approaching 24ft. is out of the question in practice, 
because the water does not fall freely through C D. We 
only refer to the limitation here because, as we have 
said, sanguine inventors, deceived by glass models, 
make statements now and then which it is worth while 
to correct. 

The intimate relation existing between the descent of 
water and the rise of steam bubbles is so generally over- 
looked that it may be worth while to state that a very 
appreciable amount of work is done in every boiler of 
which no account is ever taken. Let us suppose, for 
example, that the total vertical distance between the 
water level in the receiver-of; say, 2 Babcock and Wilcox 
boiler and the lowest-end* of the lowest tube is 10f%. 
The average vertical~distance will then be dft. Each 
cubic foot of steam will displace one cubic foot of water, 
and as it rises to the surface, one cubic foot of water 
weighing 62°51b. must descend. The fall of this cubic foot 
of van represents 62°5 9¢ 5 = 312°5 foot-pounds, and 
that #mount of energy is available in floating the bubbles 
of steam to the top. Let the boiler evaporate 15,000 lb. 
of water per hour. Let the pressure be a shade under 
180 lb. absolute. Then 2°5 cubic feet of steam 
will weigh a pound, and the total volume will 
be 15,000 x 2°5 = 87,500 cubic feet. This has to rise 
through a height of 5ft., and it cannot rise unless 
87,500 cubic feet of water descend. Now, 37,500 » 
62°5 x 5 = 11,718,750 foot-pounds per hour. This really 
represents the energy available for providing circulation, 
and large as it may appear, when we bear in mind the 
distance to be traversed by water passing over rough 
surfaces, and through in many cases tortuous passages, it 
will be readily understood that it is in no way too 
excessive. It will, we trust, be readily seen that 37,500 
cubic feet of water cannot fall through 5ft. unless they 
have first been raised. It is this raising of water at one 
end of the boiler which causes circulation. In effect, the 
progress of events is just the same as though 37,500 
cubic feet of water were pumped every hour into the 
bottom of the header. It would elevate the level at 
the top, and would flow away steadily to the other end. 
It needs no proof that, if the water at the front end of a 
receiver stands even lin. higher than it does at the back, 
a steady current will be set up from front to back. 

If circulation in a water-tube boiler is once set up, the 
tendency will be to continue it until something takes the 
momentum out of the water. Under such conditions 
circulation may entirely cease, and then an explosion 
may take place before it is restored. Mr. Yarrow years 
ago showed a very instructive experiment demonstrating 
the effect of momentum’in a U tube. Circulation being 
established up one leg and down the other by heating one 
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log only, it continued in the same direction when the other 
leg was also heated. The bubbles, being unable to rise 
in the last heated leg, were carried down by the flow of 
water past the bend, and then rose in the first heated 
tube. In every water-tube boiler there are conflicting 
agencies at work modifying the difference of level on 
which the circulation depends. That difference is brought 
about by the displacing action due to the formation of 
steam bubbles. The circulation would be wholly irregular 
and spasmodic, were it not for the momentum in the 
water currents ; and for this reason care should be taken 
in designing a boiler to provide freedom for the flow of 
water. 

In certain cases, when tubes of even 4in. in diameter 
are long and highly heated, the upper end may for 
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a short distance become so charged with steam bubbles 
that the adverse head will be reduced just as it is in A, 
Tig. 4. But the apparent gain in circulation does not 
compensate for the almost certain overheating of the 
tube. Attempts to secure circulation in this way in any 
but express boilers with small, nearly vertical tubes, must 
end in disaster. The object of the designer of boilers 
should be to secure the greatest possible difference in the 
level of the water at, so to speak, the two ends of 
a boiler. The difference will exist—as is shown 
in Fig. 1—while the water is being heated, and will 
be further augmented by ebullition. The level will 
fluctuate continuously, and each rise may be made to 
cause circulation. Let us, for example, suppose that a 
tank—Fig. 6—has a diaphragm in it reaching a little 
above the normal water level. If, now, the water at the 
side A is heated it will rise by expansion, and as soon as 
steam is made the displacing action of the bubbles will 
cause water to be thrown over the top edge of the 
diaphragm. In homely phrase A “boils over.” Here 
we have the main element of circulation. 

Finally, in real boilers various, even multitudinous, 
factors turn up to affect the results. Variations in the 











fire, in the draught of steam, in the resistance of pipes 
and passages, all modify the actions going on in the 
boiler. But the broad fact remains that unless there was 
a difference in the level of the water at the “front” and 
the “back” end of a boiler there would be no true 
circulation. 








A NEW HARD WOOD CHOPPING PLANT. 


Ir was with especial interest that we attended, on Monday 
last, the trial of a new wood-chopping plant at Newark, 
designed and constructed by Messrs. A. Ransome and Co., 
Limited. The peculiar interest attaching to this plant lay 
in the fact that it had to deal with the most recalcitrant of 
all timbers known to the industrial world—the ‘‘ Quebracho”’ 
of South America. ‘‘ Quebracho,’’ when translated from the 
Spanish, signifies ‘‘ axe-breaker,’’ and the wood is appro- 
priately named. In its native country it had successfully 
defied the inroads of the timber converter, whether hand or 
mechanical, until this same firm, some twenty years ago, 
designed special machines for converting the virgin forests 
into building materials and sleepers. Apart from these 
purposes, Quebracho has its raison d’étre as a useful factor 
in the production of dye; and it is because the machines 
hitherto used for this purpose have absorbed too much power, 
and have not attained a sufficient output, that Messrs. Ran- 
some were asked to turn their attention to the subject. To 
extract dye from wood, it is necessary to reduce that wood 
rapidly and economically into small chips. It is also neces- 
sary to so bruise and disintegrate the fibre as to leave all the 
material readily amenable to the action of the chemicals 
which take up the final process of extraction. 

The machines hitherto employed in this industry, other 
than the disc machines, have been on the revolving cutter- 
block principle, and their drawbacks have been numerous. 
The constant cutting of a long tool over its entire length has 
required a very large expenditure of horse-power. Without 
going into details, we may put the practical output of such 
machines at not more than a ton and a-half of chips per hour 
for a constant expenditure of about 120 horse-power. 

Messrs. Ransome claim that with their present process, 
when working to its full capacity on Quebracho timber of 
14in. by 8in., they can turn out from 3 tons to 4 tons per hour, 
with an expenditure of 33 brake horse-power. In other 
words, it is maintained that recent tests have shown that one 
of these rew machines can turn out rather more than twice 





the production ef the ordinary machine, while absorbing but | square by, say, a quarter of an inch thick, it will be found 


little more than a quarter of the horse-power. 

There is another point set forth in favour of this machine. 
It is that the chips produced by it are superior in quality, for 
the purposes required of them, to the clean-cut chips of the 
rotary cutter. 

Before describing the action of this machine, it is as well 
to run through the items which make up the plant for con- 
verting this wood from the log. ‘There is nothing new 
under the sun,’’ and, while all the machines in this plant 
differ from their predecessors, there is not one, with the 
exception of the chopper, which may not be described as an 
old friend in a new guise. Firstly, we have the steam cross- 
cut saw for cross-sectioning the logs to suitable lengths. 
Then there is a high-speed horizontal log band saw which 
differs but little from its predecessors; but the saw pulleys 
are of a heavier build than those of the earlier machines of 
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this type, and many of the details of design in this machine | 
are altered to adapt it for dealing with this peculiarly hard | 


timber. At this machine the Quebracho logs are reduced to 


sizes suitable for the chopper. 


There is also a special rack | 


circular saw bench for trimming the edges of the scantlings | 


as they leave the band saw. 

The present chopping machine is based on that which was 
first known as the ‘‘Fry, Ransome and Wilkie’s wood- 
chopping machine,’’ and which is now a standard machine 
in the wood paper-pulp industry. Of the various improve- 
ments in the present design, those which have to do with the 


feeding of the timber to the cutters are perhaps the most | 


important. In the paper-pulp machine the feed was actuated 
by rollers, or, in cases where the wood was fed in on the 
incline, the weight of the material sufficed to feed it up to 
the cutters. With Quebracho such feeds are not only quite 
inadequate, but the most powerful of positive feeds becomes 
a necessity. For this purpose a chain-feed is used. This in 
itself would be a simple enough matter, were it not for the 
fact that in dealing with this recalcitrant material there 
come times when it is advisable to ease this feed, in order to 
avoid disaster by over-crowding. In other words, if an 
ordinary fixed invariable feed were to be employed, it would 
be necessary to make it so slow that the actual output would 





that, while at first sight the chip has the appearance of g 
solid block, the fibre has been so shaken that the piece wil] 
readily crumble between the finger and thumb. 

With this plant are special machines for rapidly sharpening 
the saws and cutters. As the arrangement of the cutters of 
the chopping machine is extremely simple and accessible 
there is but little delay in changing them. And as these 
cutters have but a short cutting edge, in event of one or two 
being damaged by grit or a particularly hard spot in the 
timber, it is only necessary to change the damaged ones 
without disturbing the others. In machines acting with one 
long cutter, a slight damage to one portion of its cutting 
edge necessitates the replacement and re-adjustment of the 
entire knife, which constitutes a waste of material and time, 








NEW ROUTE TO THE FAR EAST. 


THE opening for traffic of the Eastern Chinese Railway, 
which is fast approaching completion, will accelerate, in a 
very marked degree, the means of communication between 
European countries and the chief commercial centres of 
China, Japan, and the Far East generally. It was the 
original intention of the late Emperor Alexander III., the Tsar 
Pacificator, Autocrat of all the Russias, that the great Trans. 
Siberian Railway, of which he was the founder, should start 
from Chelidbinsk, on the Asiatic slope of the Ural Mountains, 
and terminate at Vladivostock, a Russian port on the Sea of 
Japan. Itwas subsequently found that the continuation of 
this line on the northern side of the river Amur, beyond Lake 
Baikal, would be attended with conditions so unfavourable, and 
with engineering difficulties of so impracticable a character, 
as to virtually prohibit the adoption of the route. Under 
these circumstances, it was proposed to construct a line from 
a point near the Lake to Vladivostock, by a more southern 
and direct course, across Manchuria. This was the origin 
of the Eastern Chinese Railway, which is destined to play a 
very important part with the future trade relations of the 
Celestial Empire. This new route was wisely chosen, as it 








HARD WOOD CHOPPING MACHINE 


be smal!, whereas, by means of the present instantaneously 
variable feed, the logs can be fed at the utmost practicable 
speed, and the operator can check that speed to any extent 
which he may consider desirable when he finds that he has 
come toa particularly hard section of the wood, and that the 
machine is ‘‘labouring’’ under the cut. 

The illustrations show that the new chopping machine cor- 
sists of a heavy base casting, on which are fitted one long and 
oneshort standard. In bearings at the top of these standards 
revolves a steel spindle, the axis of which is at an angle of 
45 deg. to the line of the feeding table. To the spindle is 
fitted, at right angles to it, a cast iron disc 7ft. 6in. in 
diameter, and running 240 revolutions to the minute. Over 
half the surface of this disc, and at varying distances from 
its centre, are a series of short rectangular openings. 
Through these openings steel cutters project to a distance from 
its outer edge, which determines the thickness of the chips 
to becut. It is this arrangement of short cutters, not one 
of which is in line with, or in the path of, another, as opposed 
to one long cutter doing its work at the same instant 
throughout its length, that economises the horse-power 
necessary for driving the machine, and owing to the 
ingenious device of leaving one-half of the disc without 
cutters, the disc during each revolution has time to recoup 
itself for any loss of momentum which may have been 
caused during the actual cutting. It is also during the time 
that the blank half of the revolution is opposite the wood 
that the timber is fed forwards to take the next cut. 

The timber is laid on a long horizontal table, beneath the 
top surface of which revolves an endless chain. Dogs fixed 
at intervals in the links of the feed chain carry the timber 
forwards. The speed of the feed is regulated by a lever within 
easy reach of the operator, who stands to the right of the 
disc end of the feeding table. Connecting-rods from this 
lever act on a single-link contrivance which varies the length 
of the stroke of the pawl, which controls the rate of advance. 

By means of this pawl-and-wheel arrangement an inter- 
mittent and yet a positive feed, similar to that known as the 
‘‘silent feed’’ on log frames, is obtained. The feed is 
driven by bevel gear from the spindle of the machine. The 
timber is held down firmly to the table by a self-adjusting 
pressure roller, maintained in position by a deadweight 
suspended to it underneath the floor—see drawing, page 446. 

The angle at which the cutters are fixed in the disc is such 
as to knock or push the chips off the timber rather than to 
actually cut them. It is this which effects the important 
bruising or disintegrating effect on the wood, which cannot 
be obtained with a clean-cut chip. Thus, if one picks up a 
rectangular chip frem this machine an inch and a-half 





passes through a more populous and fertile country, which 
has a better climate than the Amur region. It is also of 
considerably less mileage than the Siberian Railway, which 
is a very important fact in connection with the future com- 
petition between that line and the ocean-going ships to the 
Far East. According to the contract made in 1896 between 
the Chinese Government and the Russo-Chinese Bank, the 
East Chinese Railway Company was organised for the con- 
struction and working of the line within the territory of 
Manchuria. The gauge was to be the same as that of the 
Russian Railways, namely, 5ft. It was further stipulated 
that at the expiration of thirty-six years the Chinese Govern- 
ment should have the power to redeem the whole undertaking 
upon repaying to the company the capital and the debts 
incurred for the upkeep of the line, with interest. The power 
of redemption dates from the completion of the railway and 
its opening for traffic. After the lapse of eighty years, during 
which time the line is to be worked by the company, the 
Chinese Government takes possession of both railway and 
plant and all standing works without any payment. 

When commencing the construction of the East Chinese 
Railway, the company regarded it as simply a line crossing 
Manchuria from west to east. It was to be connected at its 
western extremity by a branch, constituting the link between 
it and the Siberian Railway, and at the eastern, to the 
Nikélsk branch of the Ussuriline to Vladivostock. But when, 
by virtue of the convention between Russia and China in 
1898, Port Arthur and Da-lian-van, or Dalni, were assigned, 
on a lease of twenty-five years, to the former nation, the 
company received powers of extension. It was authorised to 
make and work a line from one of the stations on the Eastern 
main line to both of the ceded ports, which was called the 
South Manchurian branch of the East Chinese Railway. 
This route leaves the main track, near the town of Kharbin, 
runs southward to Mukdén and to Port Arthur, and is joined 
to Dalni by ashort branch. The length of the main line is 
960 miles, and of the South Manchurian 650, making a total 
for the whole Eastern Chinese Railway of 1610 miles. 

Although the overland route vid the Siberian line, from 
Western Europe to the far eastern ports referred to, is shorter 
than any other, yet in this instance absolute distance is not 
a standard upon which to base time calculations. The speed 
of Russian railways, not necessarily upon its Asiatic, but 
upon the whole of its European réseaux, is put at from 
15 to 20 miles an hour. This rate compares but very poorly 
with even our moderately fast long-journey trains of some 44 
miles in the same time. 

In the year 1899, when the great Siberian railway was 
opened for traffic as far as Irkoutz, whence it has been 
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extended to Stretensk, its present trans-Baikal terminus, the 
Russian Ministry of Ways and Communications made the 
following calculations. Regarding Moscow as the central 
city of the country, and London and Shanghai as the extreme 
western and eastern ports for foreign commerce and trade, it 
was estimated that the journey from Moscow vid Odessa to 
Viadivostock did not occupy less than forty days, while the 
passage from London to Shanghai required from thirty-four 
to thirty-six days. It was also stated that the journey from 
Moscow to Viadivostock or to Port Arthur, at the rate of 
20 miles an hour, would take ten days. So that, according 
to the official calculation, the journey from London to 
Shanghai would include three days from London to Moscow, 
ten days from Moscow to Vladivostock, and three days from 
Vladivostock to Shanghai ; or a total transit of sixteen days. 
Respecting the future capabilities and prospects of the new 
route to the Far East, it should be mentioned that, accord- 
ing to the latest advices, the Japanese mail to Europe is now 
regularly —— by the Trans-Siberian Railway. While 
it must be itted that this great international route falls 
short in many respects of what constitutes the standard of a 
first-class railway, yet it is impossible to refuse admiration 
to the successful accomplishment of one of the greatest engi- 
neering achievements of this or any other age. The great 
northern Power chose, for purely strategical reasons, a gauge 
different from all others used in Europe. It is possible she 
may have selected, for similar reasons, a gauge the same as 
her own for China. It has been stated in one of our important 
daily papers of the 4th inst., that the Post-office give notice 
that the Siberian route is now available for the transmission 
of letters and postcards from this country for the Far East, 
but not for any other classes of correspondence or for parcels. 
Letters and postcards intended for transmission by this 
route should be specially superscribed ‘‘ vii Siberia,’’ or ‘‘ vii 
Russia,’’ and the postage must be fully prepaid. 








WHAT ARE “EARNINGS”? 


One of the most important questions arising under the 
Workmen’s Compensation Act is the proper mode of esti- 
mating the ‘‘ average weekly earnings,’’ upon the basis of 
which compensation is paid. In a recent case the House of 
Lords have held that the word ‘“‘ earnings’’ means the gross 
sum for which the workman is engaged to work. Lord 
Macnaghten quoted with approval the following passage 
from the judgment of the county-court judge who heard the 
case :—‘‘ I think that a lamp and picks in proper working 
order seem to be looked upon in the coal trade as being part 
of the necessary equipment of a miner to be provided by 
him or at his cost, and I should say the word 
‘‘ earnings ’’ means the sum the workman gets for his work 
when he comes to it properly equipped. ’ In this 
case the reductions were made by the employers from the 
man’s wages in respect of lamp oil, cleaning lamps, sharpen- 
ing picks, and payment to a checkweighman employed by the 
men, and if those sums were necessarily to be paid by him to 
equip himself for his work it is difficult to see why the 
deduction made by arrangement in respect of them should 
not be allowed. The principle of the judgment is that the 
Court will not inquire into the net. remuneration received by 
the workman; but assuming the contract to have been that 
the workman, in the first instance, should pay those sums, 
one can hardly imagine them being added to the wages 
actually paid to him any more than an addition being made 
to his wages in respect of clothes. The Court seems to have 
treated the contract as one which placed the liability for the 
equipment on the employers, and each case must, of course, 
turn upon the actual terms of the contract. In Sharpe v. 
Midland Railway Company (1903, 2 K.B. 26), for instance, 
it is clear that the lodging allowance paid to a guard formed 
part of his earnings, and it was unnecessary to follow the 
payment to ascertain whether he derived any actual profit; 
but contracts must be carefully drawn in future cases where 
the employer merely makes an advance to his workman in 
— of liabilities properly to be discharged by the 
workman. 
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BORING AND FACING MACHINE. 


A GENERAL purpose boring and facing machine built by 
Mr. George Swift, of Halifax, is illustrated above, whilst a 
section of the saddle is given below. The bar is driven by a 
double-geared headstock carried in a bracket bolted to the 
end of the bed, acting through a horizontal shaft, bevel gearing, 
and a vertical shaft A, the horizontal shaft being introduced to 
permit of a transverse motion of the head or column that 
carries the saddle, and which can be moved by screw and nut. 
Power gearing for raising and lowering the saddle is provided, 
and hand gearing is also fitted, and is just visible in the 
engraving. In order to facilitate this motion the head is 
balanced. 

The spindle is made of special hard steel; it is bored 
out at one end to receive the boring bar, and at the other end 
for the feed screw which works inside it, space being thus 
economised. The nut is adjustable, and the sleevejthrough 
which the spindle passes has a conical bearing, so that it may 
always keepinalignment. Thespindle’s motion may be reversed 
or stopped instantaneously by a conveniently placed clutch. 





The feed is effected by means of a worm and’ worm wheel C, | 


which can also be thrown out of action by a clutch controlled 
by a lever near the hand feed wheel on the saddle.~ The feed 
is belt-driven, and has been designed to be sufficient to 
meet the requirements of modern high-speed steels. 

The standards are moved along the bed bya rack and 
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Jess superheated, necessarily on account of the method of steam 
preduction adopted in these boilers,”2down to 1896-7, when the 
reading of the paper by Mr. William Patchell to the Institution of 
Mechanical Engineers, and that by Professor William Ripper to 
the Institution of Civil Engineers, marked, according to the author 

‘*the period of the revival of any great degree of interest in super 

heated steam so far as this country was concerned,” and were 
amongst the earliest of papers which dealt with the more recent 
practice in its use. The author’s references, not only to the 
methods and apparatus for superheating steam introduced at 
various times, but to the literature and scientific discussions on the 
subject throughout, were comprehensive and precise, and should 
prove of much value for reference. Following the historical part 
of his Peper, Mr. Rowan dealt with the various designs of super- 
heaters, briefly indicating the earliest forms as well as the latest, 
as applied to both cylindrical and water-tube boilers. Over thirty 
different forms of superheaters were referred to, both of British 
and foreign origin, and diagrams illustrative of many of them were 
shown. The second half of the lengthy paper was devoted to the 
theoretical aspects of the subject, and to the economical and 
other advantages of superheated steam, and the various ways in 
which these advantages are sought to be realised. 

The first part of Mr. Reikie’s paper, on ‘‘ Improvements in Valve 
Gears,” consisted of general remarks on the several gears which 
are regarded as standard types, particularly the Stephenson and 
Gooch link type, and the Joy and Walschaert radial type. Of the 
Gooch link type he said that it appeared to have received the most 
attention from inventors of the many various forms of radial valve 
gears. It was, moreover, supposed by some to be in its best form 
when the separate lever was used to control the lap and lead, as it 





SECTIONAL PLAN OF SADDLE 


pinion, in the manner shown by the illustration. The con- 
struction of the table is also pretty obvious. It measures 
30in. by 40in. When fixed it can be held firmly in position 
by two holding-down bolts. It can be revolved in a complete 
circle by worm and wheel, and is provided with a dividing 
motion to give }, $,and # of a revolution, Both the standards 


and the upright for the boring saddle are indexed. All gears | 


and racks are machine cut. 

The length that this machine will bore is 33in., the 
diameter 14in. The spindle is 3in. diameter. The greatest 
height from the face of bed to the centre of the spindle 374in., 
the least 10in. The head and standards can be moved side- 
ways 22in., and the table 27in. The driving gear takes a 
belt 24in. wide, and the biggest cone is 104in. diameter. 








SCOTTISH INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 


THE opening meeting of the forty-seventh session of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held in the hall 
of the Institution, Bath-street, Glasgow, on the 27th October. 
Two papers were read, one on ‘‘ Superheated Steam.” by Mr. F. J. 
Rowan, and one on “‘ Improvements in Valve Gears,” by Mr. John 
Reikie. Mr. Rowan’s paper was a very elaborate statement on the 
subject of superheated steam and the multifarious types of super- 
heaters invented, and methods of superheating steam brought 
forward during the nineteenth century, and of methods and 
apparatus now in most general use. The historical part of the subject 
was ver 


fully dealt with from 1736, when John Payne with his | 
i flash” boiler ‘undoubtedly produced steam which was more or | 


then gave a somewhat longer dwelling motion to the valve at 
certain parts of the stroke. In practice, however, this dwelling 
movement appeared to be of no advantage whatever ; indeed, the 
Stephenson link motion was still able to hold its own against the 
best gears in the market, and was still preferred by a great number 
of engineers to that of the best radial gears, such as the “‘ Joy” 
and ‘‘ Walschaert,” &c., for locomotive work. No particular type 
of gear, the author said, had a decided advantage as regards 
economy in steam consumption over that of any other, and he pro- 
ceeded to give his reasons for the statement, and for the further 
contention that there was practically no advantage in using any 
particular type of gear except for its suitability for any special 
design. ‘he object of the paper, the author said, was to represent 
the advantage to be gained by a method of securing a long-dwelling 
movement to the valve, not at the ends of the stroke, but at half- 
stroke of the valve. The necessity for improvements in valve gears 
was forcibly brought to the author’s notice when conducting 
experiments with his continuous expansion system as applied to 
compound locomotives, which required that steam should be cut 
off very early in two high-pressure cylinders, as against the 
existing practice of cutting off late in one high-pressure cylinder. 
It was found from actual results, when using both the Stephenson 
and radial type of gear, that the benefit which might have teen 
expected from the use of a wide range of expansion due to the very 
early cut-off, was not realised, owing to the exhaust passages of the 
high-pressure cylinders being closed too early, thereby boxing up 
the steam in the high-pressure cylinders, instead of allowing the 
same to expand freely to do the work ona large low-pressure piston. 
It was this defect in valve gears that induced the author to go care- 
fully into the problem of devising some means of improving not 
only any one particular type, but all forms of valve gears. 

Mr. Reikie then descri the gear which was illustrated in our 
issue of September 18th last, page 288, 
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RAILWAY MATTERS. 


Tar retirement is announced of Mr. Julian Byrne, 
secretary of the Madras Railway Company. He has been in the 
service of this line for over fifty years. 


A pLesiscite of Altrincham ratepayers on the question 
whether the council should obtain electric tramway powers has 
resulted in 1311 affirmative and 1098 negative votes. 


Tue Accrington Tramways Company has offered to 
equip the tramways electrically, provided the company be not dis- 
turbed for seven years from the commencement of the use of 
electric traction. 


Tue returns issued by the Home-office for the year 
1902 show that the railway companies of the United Kingdom 
paid compensation amounting to £144,155 under the Workmen’s 
Compensation Acts. 


Tue Administration of the Prussian State Railways, 
according to the Belgian correspondent of the Standard, is about 
to invite tenders for 445 locomotives, 880 passenger cars, 200 luggage 
vans, and 6130 trucks. 

Tue electric motor carriage of the General Electrical 
Company last week attained a speed of 131 miles an hour over the 
experimental line between Berlin and Zossen. This is the highest 
railway speed as yet attained. 


A COLLISION occurred at the Central Station, Newcastle- 
on-Tyne, on Tuesday morning, between a full workmen’s train from 
Tynemouth, which was arriving at the station, and another. (One 
carriage was overturned, and another derailed. 


Tue North-Eastern Railway Company last week 
carried out some important tests on the York and Scarborough line 
with the Westinghouse and automatic vacuum brakes fitted upon 
long and heavy trains consisting of twenty-five 40-ton wagons. 


At the Kelvingrove Museum, Glasgow, a very interest- 
ing cast iron crossing has just been placed in position. It was 
laid on the Liverpool and Manchester Railway in 1829, at Rainhill ; 
it has just been taken up out of a siding after being seventy-four 
years in traffic. 


Tue Taff Vale Railway is about to inaugurate a service 
of motor cars on some of its lines, and last week the first of these 
made a successful trial trip. The motor coach consisted of two 
compartments, first and third class, the former to accommodate 
twelve passengers end the latter forty. 


Ar this week’s meeting of the London County Council 
Mr. Collins asked if any representative of the Council had visited 
Belgium to inspect the manufacture of the rails being made there 
for the tramways; and, if so, had he made any report as to the 
rates of wages paid. Mr. Benn promised to answer the question 
next week, 

Ir isstated by Engineering News of New York that the 
electric railway accidents in Chicago during September numbered 
126, and 144 persons were injured in theseaccidents. During that 
month 35 persons were killed by being run over on the steam rail- 
ways within the city, 14 were killed by the electric cars and one 
was killed by a cable car. 


THE level of the railway station at Taranto is four 
metres above the level of the breakwater in the harbour, from 
which it is about 100 yards distant. The lines of two railways 
which are to be laid down for the breakwater service will be con- 
nected with the main lines by a curve about 700 yards in length, 
having a very easy gradient. 


Tue Canadian Parliament have passed a measure 
safeguarding the rights of municipalities and provinces to grant 
charters exclusively for the construction of local railway lines. 
This is directed against certain tramway corporations, which, not 
liking the terms demanded by municipalities for franchises, have 
sought to secure them direct from the Federal authorities. 


In consequence of the slackness of work, the London 
and North-Western Railway Company intends, it is said, to reduce 
the staff at Crewe. Several hundred men have been reduced to 
five days’ work a week, and, where possible, short time will be 
resorted to in preference to discharging the men. A namber of 
men, however, have, so we understand, received their notices. 


At a meeting of the Folkestone Corporation last week 
it was resolved, subject to the opinion of an expert and counsel, to 
accept the offer of the proprietors of the ‘‘G. B.” surface-contact 
tramway system to lay down a tramway from the harbour to the 
Cheriton boundary. The capital outlay will be just over £30,000. 
This will practically connect Shorncliffe Camp with the centre of 
Folkestone. 


M. Sartravx, chief engineer of the French Northern 
system, classes railway accidents under two categories—derailments 
and collisions. He finds that out of 12 derailments, 8 occur to 
goods trains, 1 to passenger trains, 3 in shunting and making up 
trains, while 5 out of 6 take place at stations, and only 1 between 
two stations. As to seasons of the year, out of 8 derailments, 3 
generally occur in autumn, 2 in spring, 2 in winter, and only 1 in 
summer, 


At Sowerby Bridge last Friday the coroner’s jury 
completed their investigation of the accident which occurred on 
the Lancashire and Yorkshire Railway by which a passenger was 
killed on October 18th. A verdict of ‘‘ accidental death ” was found, 
but the jury were unanimously of opinion that the signalman 
Albon and the driver and stoker of the light engine were equally to 
blame. They recommended that the railway company’s officials 
should insist on a stricter observation of the rules. 


Some experiments were recently carried out between 
Li¢ge and Brussels to show the distances in which trains of different 
weights and travelling at different speeds could be pulled up. The 
engine was a four-coupled, with 6ft. 6in. driving wheels. ‘The 
trials were made on a falling gradient of 1 in 250. With a train 
weighing 140 tons, travelling at a speed of 77-1 miles an hour, the 
distance with the quick-acting brake was 959 yards; a train 
weighing 213 tons, travelling at 73-3 miles an hour, took 756 yards ; 
and atrain weighing 216 tons, and travelling at 69-6 miles an 
hour, was pulled up in 769 yards, 


RARELY has there been a statement of railroad earnings 
more remarkable than that of the Pennsylvania Railroad for the 
eight months ending with August last. The Railroad Gazette says 
that on the lines east of Pittsburg and Erie the increase this year 
was no less than 8,893,600 dols. Truly, one might think, this 
proves that the Pennsylvania stockholders are growing rich fast, for 
this increase in earnings is 34 per cent. on the company’s capital 
stock—all gained in two-thirds of a single year. The working 
expenses have increased meanwhile to such an extent that nearly 
99 per cent. of this immense increase in earnings has been absorbed 
by them. ; 


Tue Albula Tunnel is 3 miles 1135 yards in length, and 
is situated between Preda Station (at an altitude of 5879ft.) and 
Spinas Station (at an altitude of 5965ft.), There is a rising 
gradient of ] in 100 up to the middie of the tunnel, and the gradient 
then falls at 1 in 500 towards Spinas. A great quantity of water 
had to be dealt with at both ends. At the north end the water 
increased in the first kilometre until it reached a quantity of 
16-5 gallons per second, At 3300ft. it rose to 66 gallons per 
second, and then remained practically constant at 47-3 gallons 
per second until the middle of the tunnel was reached, The 
temperature of the water was only 43 deg. Fah, 





NOTES AND MEMORANDA. 


A Frem in the United States is reported to be manu- 
facturing artificial corundum from bauxite, It is said to give 
satisfaction as an abrasive material. 


Tue Admiralty have decided to adopt Yarrow boilers 
for supplying steam for four-fifths of the power in each of the four 
new cruisers of 23,500 indicated horse-power, the remaining fifth 
of the boiler installation to consist of cylindrical boilers. 


Returns recently issued show that no less than 
337,777 tons of coke were manufactured at the works in the Nord 
district of France during the first six months of the current year, 
as compared with 309,271 tons in the corresponding half of 1902. 


Atuminiuo alloyed with a certain quantity of chromium 
has qualities resembling somewhat those of self-hardening steel, 
and retains its hardness on heating or after annealing. About 
2-3 per cent. of chromium has been found to make the best alloy. 


Accorp1nG to the Western Electrician the production 
of quicksilver in the United States amounted in 1902 to 
2.635.500 Ib. and was valued at £300,082. In 1901 the production 
was 361,386 Ib., valued at £276,461, This shows a very marked 
decrease in price. 


During the three months from July 1st to September 
30th, 9728 vessels, measuring altogether 1,432,954 registered tons 
net, used the North Sea and Baltic C'anal, against 9622 ships and 
1,294,541 tons in the corresponding period of 1902, and the dues 


collected amounted to 667,347 marks, against 614,200 marks, 


Ir is rumoured that the identifying number plates 
which the Local Government Board proposes to adopt for motor 
cars under the new Act which comes into force on January Ist 
will certainly be easily seen. They are said to be half as large 
again as the number plates used on the cabs in London, and will 
have to be illuminated at night. 


THE mines in Pennsylvania have already shipped this 
year over 12,000,009 tons more anthracite than the total shipments 
of 1902, and all indications favour total shipments this year of 
fully 60,000,000 tons, making an output far in excess of any 
previous year’s record. This increase is due largely to the great 
strike, which cleaned up supplies of anthracite all over the 
country. 

Unper the new Act which will come into force on 
January Ist, the owners of motor carsunder one ton tare unladen will 
have to take outa licence costing £2 2s.; the registration fee will be 
£1; the owner’s licence to drive will cost 53., and the driver's 
licence 5s. In addition there will be the charge for number plates, 
and the Inland Revenue licence fora male servant—when one is 
employed—l5s. 

THE making of charcoal iron, while not absolutely 
declining in the United States, is nearly stationary, so that each 
year the proportion of this kind of iron to the total output is lower. 
Last year it was under 2 percent., says the Eagineering and Mining 
Journal. This is largely due to the greater cost and increasing 
scarcity of the fuel required, which becomes each year more difficult 
to obtain. It is only in special localities where the manufacture of 
itis profitable. 


THE official trials of the torpedo-boat destroyer Arun, 
built by Laird Brothers, of Birkenhead, have been carried out 
within the last week, says the Liverpool Journal of Commerce. After 
a successful full-power coal consumption trial, the vessel 
maintained a speed for four hours’ continuous running of 25.72 
knots. On Se gettin Be the vessel was run in a fully-loaded 
condition. All the tests for steering, stopping, and starting were 
successfully completed. 


Tue l'rench Minister of Marine has ordered the con- 
struction of six new submarines after the plans of Naval Engineer 
Maugas, says the Petit Var. These wiilbe submarines proper, and 
notsubmersibles, but they will be of larger dimensions than previous 
French submarines. The displacement of each boat when sub- 
merged will be 450 tons, or 200 tons more than that of the Gustave 
Zédé, and the speed will be 12 knots, but whether this speed will be 
attained on the surface or under water is not stated. 


THE new Italian battleship Napoli, which was launched 
at Castellamare on October 21st, has the following dimensions :— 
Length over all, including the ram, 474-4ft. ; between perpendi- 
culars, 435ft. ; beam, 73°3ft. ; draught on an even keel, 25-8ft. ; 
freeboard forward, 15ft.; amidships, 204ft. ; aft, 13ft. ; displace- 
ment, 12,624-79 tons; the engines are 20,000 horse-power ; speed, 
22 knots. She will carry two 12in., twelve Sin., and twelve 3in. 
guns, and four torpedo tubes, The greatest thickness of armour 
belt and protection of conning-tower will be 9-84in, 


In a paper read before the Automobile Club last week 
by Mr. Bernard Redwood on marine motoring, it was stated that 
a 20 brake horse-power engine complete, with reversing gear, 
batteries, &c., and petrol sufficient to run a boat sixty miles, turns 
the scale at just 5 ewt., while a 20 brake horse-power double-act- 
ing condensing steam engine and boiler complete would weigh 
about two tons, and coal and water sufficient to last for 60 miles 
would make another 1 ton 3cwt., a total of 3 tons 3 ewt., or about 
twelve times the weight of the petrol engine with its fuel. Also, 
as it was remarked, the petrol engine compares favourably with 
steam machinery as to space, 


A FrencH company claims to have got over the 
necessity for using platinum in the manufacture of incandescent 
lamps. The reasons for the use of platinum are that its coefficient 
of expansion is the same as that of glass, and, therefore, changes 
of temperature do not cause cracking. A further reason is that 
when platinum is fused into the glass the latter adheres to the 
platinum as though cemented. We learn from the Electrical 
Engineer that to get over the difficulty this company, which manu- 
factures incandescent lamps, has discovered a cement which 
enables it to secure a tight joint around the leading-in wires with- 
out it being necessary to use platinum. This cement is said to be 
unaffected by air or ordinary temperatures. 


A paper “On the Magnetism of Basalt and the Mag- 
netic Behaviour of Basaltic Bars when Heated in Air” was read at 
the last meeting of the Physical Society by Dr. G. E, Allan. Bars 
cut from basalt obtained from Rowley Regis and from Linz, Ger- 
many, were tested by means of a magnetometric method to deter- 
mine their magnetic properties at temperatures from 15 deg. to 
800 deg. Cent. Hysteresis curves are given, and the temperature- 
permeability curves show that whilst the English basalt bas, in 
general, a maximum B ey ne d near 500 deg. Cent. followed by 
a minimum about 550 deg. Cent., the temperature of maximum 


— in the case of the German basalt Jay in the neigh- 
urhood of 50deg. Cent., there being a subsequent gradual loss 
of strength with rise of temperature. 


Durine the three months ended September 30th last, 
624 samples of water were taken by the chemist to the London 
County Council from the Metropolitan Water Companies’ mains, and 
234 samples from the rivers Thames and Lea above the intakes of the 


water companies. The chemist has now submitted to the Water 
Committee of the Council his report, which shows that the filtered 
water supplied to the public during the three months was generally 
inferior to that supplied during the corresponding period of last 
year, the quantity of nitrogenous organic matter present in the 
water being generally much greater. The character of the filtered 
water was on many days bacterially and microscopically of 
indifferent quality, and the chemist expresses the opinion that the 
water drawn from the mains of some of the companies was on 
several occasions undesirable for drinking purposes, 





MISCELLANEA, 


Tue Salford Council propose to apply for sanction to 
borrow £10,000 to cover the cost of the purchase of electric motors 
to be hired out to the public, as authorised by the Corporation. 


Ir is notified at the Royal Dockyards that the Lords 
of the Admiralty cannot see their way to increase the wages of 
labourers. The wages have been raised from 15s, to 20s, since 
1890, 


Tue Newcastle-on-Tyne Town Council is about to seek 
parliamentary power to fill 2 the Ouseburn Valley. The cost of 
urchase of land, culverting the Ouseburn, making of roads, &c. 
is estimated at £160,766. : 


Tue employers in the shipbuilding trade on the Tyne, 
Wear, and Tees have given notice of a reduction of 5 per cent. on 
jiece rates, and 1s, 6d. per week on time wages. The men have 

n given a month for consideration. About 14,000 men are 
affected. The falling off of the trade is given as a reason for 
reduction. 


At the Japanese port of Omuta, on the Bay of 
Shimabara, Island of Kiusiu, the Mitsui-Bussan-Kaisha is building 
a new harbour, by means of which coals from the Miike mines will 
be shipped direct from Omuta. These are the most important 
coal mines of Japan, and they are situated at no great distance 
from Omuta. 


WE regret to have to announce the death of Mr. John 
Bulmer, the head of the firm of Messrs. John Bulmer and Sons, of 
Spring Gardens Engineering Works, Pitt-street, Newcastle. Iie 
was a member of the North-East Coast Institute of Engineers and 
Shipbuilders, and was also a member of the Institute of 
Mechanical Engineers. 


Tae reckless waste of the natural gas supplies of 
Pennsylvania, Ohio, and Indiana is one of the greatest economic 
crimes committed in the United States, says an American con- 
temporary. Millions upon millions of feet of this ideal fuel were 
not utilised at all, and other millions of feet were burnt in huge 
flambeaux to advertise town sites, 


At the annual meeting of the Society of Motor 
Manufaeturers it was resolved that, in view of the exhaustive 
nature of the recent reliability trials, and the expense to the trade 
incurred thereby, it was not desirable to hold a similar eveat next 
year. The Automobile Club was, however, requested to organise 
trial runs for commercial motor vehicles and light cars. 


MarpenHEAD Bridge, on the Great Bath Road, was 
freed at midnight on Saturday, mainly through the instru- 
mentality of Mr. Joseph Taylor, of Eton, At his instigation the 
Charity Commissioners held an inquiry, as a result of which the 
Corporation of Maidenhead resolved to cease taking tolls at 
the aapeeten of the lessee’s term, which ended at midnight on 
Saturday. 


THE condition of the Border Bridge, which crosses the 
Tweed at Berwick, and joins English to Scottish soil, is causing 
anxiety. The Corporation has resolved upon temporary repairs 
until a report on the structure can be obtained from a competent 
bridge engineer. The Crown contributes an annual grant for the 
maintenance of this historic bridge, which took twenty-four years 
to build, being completed in 1634. 


TE meetings of the Manchester Section of the Institu- 
tion of Electrical Engineers will be held at Owens College on 
November 17th, December 15th, January 19th, February 2nd, 
16th, and 26th (annual dinner), March Ist, 24th (at Liverpool), 
29th, and April 12th. At the first meeting Mr. E. W. Cowan will 
deliver the presidential address, which will be followed by a short 
demonstration of the properties of radium by Dr. Schuster. 


Toe Main Roads and Bridges Committee of the 
Lancashire County Council recommend the Council to approve of 
a scheme for the erection of a new bridge across the river Mersey 
between Carrington and Flixton, with the object of securing a 
better and more convenient access between the Lancashire and 
Cheshire sides of the river, and opening out the districts in the 
neighbourhood, where there is a large population, with increasing 
local and through traffic. 


At a meeting of the Stone Rural District Council 
the consideration of the question of the Hanford sewerage, which 
had been raised at the last mesting of the Guardians, and 
adjourned, pending the presence of Mr. Peake, was again brought 
forward by Mr. Paddock. Mr, Peake said that the scheme was 
standing over until the Potteries Federation scheme was developed. 
It was quite useless proceeding with the matter until then. 


Last week saw the completion of the West Bromwich 
sewerage scheme, so far as the bacteria beds at Friar Park are con- 
cerned. To mark the occasion, Councillor J. H. Cheshire, chairman 
of the Sewerage Committee, entertained the members of the Town 
Council and the officials engaged on the work at luncheon in the 
Council Chamber. Subsequently an inspection was made of the 
sewerage farm. It was mentioned that the cost of the scheme had 
not exceeded £25,000, and would meet all requirements for many 
years to come. 


Tue Fire Brigade Committee of the London County 
Council will shortly submit for the approval of the Council a report 
in which they recommend that compulsory powers shou'd be 
sought in the next session of Parliament to acquire sites for new 
fire stations in place of the Watling-street, Shooter’s-hill, and 
Knightsbridge fire stations. The total estimated cost of the three 
stations, including sites and buildings, is £115,500, comprising 
£63,500 for the new station in place of that at Watling-street, 
£12,000 for that at Shooter’s-hill, and £40,000 for that at Knights- 
bridge. 

Tae Cunard steamer Carpathia has had her cabin 
passenger capacity greatly extended. Although only received 
from the builders in the early part of this year, it has now been 
found necessary, in order to meet the demand upon the vessel's 
accommodation, to practically duplicate the quarters devoted to 
cabin passengers. Marconi’s system of wireless telegraphy is 
installed on sal The Carpathia sails from Liverpool on 
November 10th for New York, and then goes to the Mediterranean, 
forming, with the Aurania, the service which the Cunard Company 
is running to Southern Europe, 


Le Yacht states that the French battleship République, 
which was laid down at Brest on December 2nd, 1901, and 
launched on September 4th, 1902, ought, according to the pro- 
visions of this year’s Budget, to be ready for her trials on 
October Ist, 1904; it is probable, however, that she will not be 
ready until the summer of 1906, The République is the first of 
six battleships of 14,865 tons of the programme of 1900. She 
and the Patrie will differ in armament from the other four vessels 
in carrying eighteen 6-5in. guns, whereas the others will carry ten 
7-6in. and eight 3-9in. guns, 


At a meeting of the Society for Psychical Research on 
Monday last, when delivering a lecture on the divining or dowsing 
rod, Professor Barrett said that the investigation on which he had 
been engaged for several years past had led him to the following 
conclusions. A certain number of persons—say, one or two in 
every score—had a marked idiosyncrasy, which manifested itself 
in slight, involuntary, and unconscious muscular movements, 
usually of the arms and hands. Doubtless all persons exhibited 
this to a less degree. These movements might be cultivated by 
repetition, by expectant attention, and by inhibiting the conscious 
and voluntary control of those particular muscles, 
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ae Dawson & Sons, Limirep, 7 Sea-st. (Box 489), Capetown. 
Gorpon aND Gorton, Long-street, Capetown, 
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Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and $88, St. James-street, Montreal. 

Toronto News Co., 48, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRrnaTionaL News Oo,, 88 and 85, 

Duane-street, New York ; Susscriprion News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kgiiy anp Watsu, Limirep, Singapore. 
CEYLON.—WJaYaRTNA AND Co., Colombo. 
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a at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number).. .. £0 14s, 6d, 
Yearly ai ding two double numbers).. .. £1 9, Od. 
Quorn Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz EnGinggr weekly and post froe. Subscriptions sent 
by Post-office Order must be made payable to Tue Enainzer, and 
accompanied by letter of advice to the Publisher. 


Tain Pargr Copies. Taick Parse Coprms. 
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ADVERTISEMENTS. 
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lines are charged one shilling. The line averages seven words. When 

an advertisement measures an inch or more, the charge is 10s. per inch. 

All single advertisements from the country must be accom ed by 
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rted regulari regularity cannot be guaran- 
teed ' Sinan are taken 


teed in any such case. All except weekly adv 
subject to this condition. 

Advertisements cannot be inserted aniess delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters rel to Advertisements and thé of the 
peepee of py BF Rg ag Fe 3 all other 
letters to be addressed to the Bditor of Tam Encivuzn. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 














PUBLISHER’S NOTICES. 


* During the rebuilding of the house, No. 33, 
Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 


*,” With this week’s number is issued, as a Supplement, a Two-page 
Inawing of a Heavy Goods Engine, Bengal-Nagpur Railay. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the tact should 
they not receive it. 








*," Ty any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
} suffered, can be vitaadlelk by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 

4@F In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

“7 All letters intended for insertion in Tux Encrvume, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

“a7 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep poe oR 


REPLIES. 


J. W. 8S.—We have no knowledge of the firm you name. 

BoILERMAKER,—We belicve that you would waste your time if you tried 
to get a railway company to take up your invention. ' 

W. W. (Manchester).—The Secretary of the Institution, Storey's-gate, 
Westminster, will send you a form to fill up. From it you will get 
full particulars, 

TROUBLED.—Many sea-going engineers wear glasses. If you are shipped 
you will not lose your place because you might find it advisable to 
wear glasses once you are at sea. 

J. H. P. (Newcastle).—It is practically impossible with the information 
at our disposal to say how such a shock as you describe could have 
been brought about. For a shock of this character to have been 
possible requires a peculiar combination of circumstances. Thus. in 
one case, one pole of the main would have to be earthed, the other 
pole would have to be in connection with the iron box, which would 
itself have to be insulated from earth—an unlikely thing. Or, again, 
it is just possible to conceive that the lid of the box might be in con- 
tact with one terminal in the box—the other being earthed—and the 
lid itself insulated by rubber or other material from the box, and hunce 
from earth. In uny case we would suggest that the comjpany 
owning the box in question should have its attention drawn t the 
occurrence, 











MEETINGS NEXT WEEK. 

Tag InstirvTe OF Marine EnGINEERS.—Monday, November 9th, at 
8 p.m. Paper or Adjourned Discussion. ‘ Refrigeration.” 

Tue InstiTUTION OF MECHANICAL ENGINEERS: GRADUATES’ AssociA- 
tTIoy.— Monday, November 9th, at 7.80pm. Paper, “‘ Heating and Ven- 
tilating on the Plenum System,” by Mr. Walter H. A. Robertson. 

Tue InstiruTion or Civic Enorvgerrs.—Tuesday, November 10th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘Tensile Tests of 
Mild Steel, and the relation of Elongation to the Size of the Test-bar,” by 
Prof. W. C. Unwin. 

Tax Institution or ELecrricaL Enoinggrs.—Thursday, November 
12th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Inaugural Address by tke President, Mr, 
Robert Kaye Gray. 

INSTITUTE OF SANITARY ENGrIngEERS.— Wednesday, November 11th. 
Meetings :—Examination Literature Committee, 3.30 p.m.; Joint Pur- 
poses Finance Committee, 4.15 p.m.; Election Committee, 5.15 p.m.; 
Council Meeting, 7 p.m. 

CLEVELAND InsTITUTION oF ENGINEERS.—Monday, November $th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
Society, Corp-ration-road, Middlesbrough. Paper, ‘ Blowing Engines 
at Tees Ironworks,” by Mr. Herbert Marshall. 
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SIR WILLIAM WHITE’S PRESIDENTIAL ADDRESS. 


Sir W. H. Wuire is the new President of the 
Institution of Civil Engineers. He delivered on 
Tuesday evening selected fragments of a presidential 
address which is unique in the annals of professional 
bodies or learned societies. Printed, it fills more 
than 116 large pages, but this bare statement con- 
veys no idea of the character of the address. It is 
at once a succinct history of naval architecture, and 
a compendium of an enormous knowledge of bat- 
talions of facts and opinions. The address must be 
read in order that its merits may be comprehended. 
Its style is all that the most fastidious can desire, 
and we cannot sufficiently praise the dialectic skill 
with which Sir William has kept clear of controversy. 
He has piloted himself successfully through a sea 
abounding with breakers; and we do not know which 
most excites our admiration, his saying, or his leaving 
unsaid. In another place we give a few passages 
selected almost at haphazard from the address. It 
is evident that cannot be summarised which is 
already a summary. Experts in each of the multi- 
tude of subjects handled will think that much more 
might be said; yet, on further study, they will 
perhaps begin to wonder whether more would be 
worth saying. For ourselves, we can do little save 
direct attention to one or two salient features which 
seem specially adapted for discussion. 

We take Sir William White’s criticisms of 
Admiralty men and Admiralty Boards who opposed 
the introduction of changes of any kind into the 
British Navy. As far back as 1670 we find that 
the Masters of Trinity House declared that the 
construction of a three-decker “ was beyond the art 
or the wit of man,” and that there was no port, 
“the Isle of Man only excepted,’ where she could 
ride, and no ground tackle which would hold her. 
But Phineas Pett built the Sovereign of the Seas, 
a 100-gun ship of 1640 tons burthen, at a cost of 
£41,000—an enormous sum in those days. Subse- 
quently the use of iron as a structural material, the 
substitution of steam for sails, indeed, without 
exception, any and every departure from precedent 
has been opposed. It is to be regretted that 
a man of large official experience and great 
perspicacity has not expressed his own opinion 
as to the cause of a conservatism apparently 
inimical to progress, and which is not confined to the 
British Admiralty, nor, indeed, by any means to the 





English people. Objection to change seems to be 
an inborn instinct; and we are not at all of those 
who see in the reluctance of the British Admiralty 
to adopt novelties, evidence either of folly, incom- 
petence, or ignorance. Caution may be a virtue or 
@ vice according to circumstances; and we are slow 
to condemn until we are in possession of all the 
facts. On more than one occasion the Admiralty 
pressed by popular opinion, have given way with 
disastrous results. The history of the unfortunate 
turret ship Captain supplies one example, and 
others might be cited. Nothing happens without a 
reason ; and the policy of the Admiralty past, present, 
and future, cannot be an exception to the general rule, 
Possibly for nothing has the Admiralty been more 
heavily censured than for not adopting steam in a 
hurry. The men of the present day, who see what 
steam can do, carry their knowledge back, and 
assume much regarding the past for which there is 
no reasonable foundation. Thus, in the first place, 
the marine engine was in the fifties a machine 
working with steam of 10]b. or 151b. pressure, 
dreadfully heavy and slow. The stern of a wooden 
man-of-war, with its tremendous sternpost and 
rudder, and thick deadwood, was the worst place 
conceivable for a screw propeller. The space 
occupied by the engines and boilers could not be 
spared without the sacrifice of much that was really 
valuable ; and further losses were incurred by the 
storage of coal. The net result was that the benefits 
gained by the introduction of steam power into line- 
of-battle ships were of very small value. Hundreds 
of tons of displacement were used up, and speeds 
of six or eight knots were obtained with difficulty. 
The ships could hardly move against a headwind ; 
and in some cases the vibration was so excessive 
that the spars were endangered. It is very easily 
forgotten that the abandonment of wood as a ship- 
building material was essential to the successful 
introduction of steam into the Navy. 

For mechanical engineers few portions of the 
address are more interesting than those dealing with 


(that tumultuous subject the Belleville boiler. It will 


be seen from the extracts which we shall give in 
another impression that while Sir William White 
favoured the water-tube system, he did not commit 
himself to that of Belleville. He very rightly calls 
attention to the importance of the part which good 
stoking can play; and he pays a well-deserved tribute 
to the German fireman. Had space permitted, he 
would, perhaps, have gone on to explain why it is 
that, alike in the German Atlantic liner and the 
German warship, the stoking is so excellent. The 
principal reason, we may say, is that every male 
German at some time in his early life has to do 
either military or naval service. The fireman is 
taught the importance of discipline and the neces- 
sity for obeying orders. In a word, he is trained, 
and in that word lies a multitude of possibilities. 

Having twice read Sir William White’s address, 
we venture to doubt that he has left any question 
connected with ship, or shipping, or fleets, or 
engines, or boilers untouched. We have used the 
word “question” advisedly; for the scientific, 
political, and commercial sides of Navy and marine 
bristle with questions, matters not settled, subjects 
ripe or unripe for discussion, opinions full of dis- 
pute. And it is just among these that Sir William 
has steered his course. Weare invariably impressed 
as we read with the conviction that all that he has 
written has been carefully thought out, and is pro- 
portionately valuable. Those, however, who can 
only read his address are unfortunately not in a 
position to realise the charm of Sir William White’s 
delivery; or the enthusiasm with which he was 
received. It has been said of him that he was the 
most popular Chief Constructor that the British 
Navy ever possessed. He has always made friends. 
His reference to his past career was touching, and 
it went home to the heart of many an old friend 
who was present to welcome him in his new 
position. It is not too much to say that to Sir 
William White mainly, Great Britain is this day 
indebted for that enormous naval power in which 
her safety lies. Nor is this all. Sir William White 
has left his mark on all the navies of the world, 
and while battleships are built his name will not be 
forgotten. He is an Englishman of whom his 
country may well be proud. 


THE PROPOSED GERMAN STEEL TRUST. 


THE time is rapidly approaching when a decision 
will probably be given on the subject of what has 
hitherto been considered, and termed, in Great 
Britain a scheme for the formation of a general 
syndicate of steel producers in Germany. It is, 
however, becoming obvious that, instead of being a 
combination of this character, the organisation 
promises to be a Trust on American lines, but 
without the financial consolidation of different 
undertakings as obtains in the case of Trusts in the 
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United States; and thus the prospect is open of 
increased competition being offered by German 
works in British home markets in the event of the 
project being brought to a successful issue. At 
present the various syndicates which relate to the 
steel trade—as, for instance, those engaged on the 
production of semi-finished steel, rails, girders, ic. 
—will naturally expire under existing agreements 
at the end of the current year, by which time hopes 
are entertained in interested quarters that the Steel 
Trust, as it should now be named, will have been 
brought into existence. Whether this object will 
be accomplished remains to be seen ; but in view of 
the excellent work done by the syndicates in ques- 
tion from the German standpoint, it is highly 
ne, that they will be allowed to lapse at the 
end of next month in case the Trust proposals for 
starting operations in January have not been com- 
pleted. Itis reasonable to assume that in the latter 
contingency the syndicates will be provisionally 
prolonged pending the formation of the Trust, 
provided, of course, that it is eventually established ; 
while, in the event of the scheme proving abortive, 
it will be quite open for the individual syndicates to 
enter into new agreements of several years’ 
duration. 

The statement that the new combination if 
established, will assume the form of an American 
Trust certainly requires explanation. It is proposed 
to constitute the Trust for a period of five years in 
the form of acompany, under the title of the Steel- 
works Syndicate, and unless a member lodges 
written objections before the end of 1907, the Trust 
will continue until the close of the year 1913. The 
object is to regulate the whole of the inland pro- 
duction of raw steel, semi-finished steel, rails and 
fastenings, axles, wheels, and tires, I, U and Z sec- 
tions, bar and hoop iron, rolled wire, sheets and 
plates, pipes, castings and forgings, ic. These 
branches will be arranged in groups, and a maxi- 
mum output will be allotted to each firm or company 
in the particular groups represented by its works 
equipment. The scheme provides, further, that the 
Trust shall purchase and undertake the sale of the 
whole of the production of the associated works. 
In case the total sales of any firm should exceed its 
apportioned output, it will be required to pay to the 
Trust 5s. for every ton in excess. On the other 
hand, compensation on the same basis will be paid 
by the Trust to any firm whose sales do not reach 
the total of its allotted production. It will be seen 
that the project, as outlined, possesses the ordinary 
features of a syndicate, but it really goes much 
further, and fresh light on the question is thrown 
almost every week. We now leave the syndi- 
cate portion of the scheme and pass to its 
Trust-like form. For instance, the council or govern- 
ing body of the Trust will be empowered to 
order from any works those particular sections and 
pga of steel for which a demand is experienced. 

f the plant available is unsuitable for the purpose, 
the owners of the works must provide new equip- 
ment in order to meet the demand, and in return 
for the necessary capital expenditure they will 
either receive compensation in the form of a cash 
payment by the Trust, or the latter will purchase a 
quantity of the sections of an equivalent value. In 
addition to this, the question of specialisation will 
be proceeded with to the extent that the members 
of one group who are also members of other groups 
will be able to effect an interchange of their 
respective outputs. Thus those firms who possess 
the most modern equipment and facilities for the 
production of certain articles will be able to work at 
full output on these particular goods ; but in the case 
of other products they may be less favourably 
circumstanced, and would find it advantageous to 
exchange with other works which have exceptional 
opportunities for dealing with these requirements. 
In this manner it will be possible to keep the 
modern plant in continuous operation, and discard 
the old and uneconomical methods of production 
In other words, the scheme has become essentially 
an American Trust without financial amalgamations. 

It will be evident that if the proposed German 
Steel Trust becomes established it will possess 
stronger competitive capabilities in British home 
and other markets than would a mere general 
steel syndicate such as was originally contem- 
plated. A year ago Germany sent to Great 
Britain over a million tons of iron and steel; but 
what would Germany be able to do in a similar 
direction on the basis of a Trust working, ordering, 
and selling products turned out on the system of 
specialisation adopted in the United States? It is 
conceivable that under existing fiscal conditions 
there would be a large increase in the imports from 
Germany, to say nothing of the imports now 
reported as about to be received from the United 
States as a result of the reaction in the latter 
country. But the German Steel Trust has not yet 
been brought into being, and it would be extremely 





difficult to predict with certainty what the ultimate 
fate of the present scheme will be. The principal 
difficulty lies in settling the allotted output of the 
various works owing to the exorbitant demands of 
the largest works; and unless it is possible to 
arrange this delicate matter the Steel Trust will 
never come into existence. 


THE BREAK OF GAUGE IN INDIA. 

THE introduction of a great railway system into 
new and undeveloped countries inevitably entails 
the solution of that all-important question—the 
selection of the gauge. Upon the wisdom and 
judiciousness of this essential datum will depend 
the success or failure of the pre-arranged scheme. 
The gauge of a railway generally, though not 
always, nor necessarily, acts as the standard of its 
construction, and determines to a very large extent 
its relative cost. To adopt a gauge which is too 
small is as grave an error as to adopt one which is 
too large. More so, in fact, for to convert the 
broader into the narrower gauge is comparatively a 
simple task as compared with the reverse operation, 
which amounts to a practical reconstruction of the 
whole line and its appurtenances. On the other 
hand, the adoption of too large a gauge and of too 
high a standard of construction, which is, and 
remains, in excess of the traffic requirements, the 
financial resources and the social needs of by far 
the greater part of the inhabitants, must cause 
the lines at any rate for some time to be worked 
at aloss, The result of imposing a system of rail- 
ways built upon too wide a gauge upon a country is 
invariably the construction of numerous other lines, 
on one or more smaller gauges, better adapted to 
the actual wants of the general community. This 
state of affairs, together with all the corresponding 
inconveniences and disadvantages attending a break 
of gauge, now prevails in our great Eastern 
dependency, and is seriously engaging the attention 
of the Indian Government. 

It has always been alleged against our Indian 
railways that they were planned and laid out in 
strict obedience to strategical, and with perfect 
indifference to commercial considerations. To a 


certain extent this allegation is well founded, and to 
that extent we endorse it; but we do not go the 
length of attaching blame to those who devised the 


scheme or carried it into execution. When, about 
half a century ago, the Indian standard gauge was 
fixed at 5ft. 6in., it could hardly have been intended 
to be universally applicable throughout the whole 
of Hindostan, to the exclusion of all smaller 
gauges. The earlier railways in that country 
were undoubtedly, in the main strategical or 
political lines, as they were then termed, and 
having a due regard for the time, and the existing 
conditions of the time, in our opinion necessarily of 
that character. At the same period provision was 
equally made for the establishment of another class, 
comprising commercial lines. The wisdom of con- 
structing these upon the standard gauge is certainly 
fairly open to criticism, and the case cannot be de- 
fended upon the same grounds as that of the other 
class. The principal Indian railways, the great main 
arteries, are now completed, so that all new lines 
will take the form of extensions, branches, loops, 
and additional developments of the existing réseau. 
All these are included in the undertakings which 
have been laid before the Government for future 
construction, and amount to a total of 13,000 miles. 
It is estimated, irrespectively of any fixed gauge, 
that under the most favourable circumstances these 
new works could not be carried out in less than 
twenty-five years. 

However well adapted the 5ft. 6in. gauge may be 
for a particular class of railway, it must be now 
admitted that its adoption as a standard for India 
has not been attended with any remarkable degree 
of success, At the present time there are four 
different gauges in use in that country, consisting of 
the standard 5ft. 6in., the metre gauge of 3ft. 33in., 
and two smaller gauges of 2ft. 6in. and 2ft. respec- 
tively. The last two may be regarded as of minor im- 
portance, their mileages figuring as 577 and 262. 
It was at a later period in the history of Indian 
railways that the metre gauge was introduced, and 
was, as already stated, the direct and inevitable con- 
sequence of the great—in fact prohibitive—cost 
attending the building of lines on the wider gauge. 
This insuperable financial objection has continued 
to exist with unabated force. The proof of its 
practical application and the scope of its recognition 
is to be found in the fact that at the end of last 
year there were no less than 10,896 miles of metre 
gauge railways in India, as compared with 14,312 
miles constructed upon the standard gauge, and the 
multiplication of lines on the two different gauges 
is proceeding uninterruptedly. The metre gauge 
has been so frequently and so widely adopted, that 





———_—_—== 
it may be considered almost as much the standarq 
gauge as its larger neighbour. 

In further considering without offering at present 
any solution of the problem, it will be necessary tg 
establish a few facts, in order to obtain a substan. 
tial point d’appui upon which to base future state. 
ments. The first question that presents itself 
relates to the 5ft. 6in. gauge. Is it so much jp 
excess of the trade and traffic of the country, and 
its financial resources, as to become a serious bar to 
its progress, prosperity, and development? The 
answer will be in the affirmative, founded upon the 
11,000 miles of railways built on the metre gauge 
and the confirmation they afford of the truth of the 
principles stated previously. This answer, though 
true as far as it goes, does not go far enough. |} 
is not sufficiently convincing. It lacks that neces. 
sary preponderance in mileage which would 
definitely determine the matter. The balance jy 
this respect is largely in favour of the standard 
gauge, and amounts to nearly 30 per cent. Our 
own Western “battle of the gauges” would no} 
have terminated as it did, had the rival mileages 
been reversed. This important subject cannot be 
adequately discussed without making some reason. 
able calculations respecting the future, and if 
available data warrant us, taking a hopeful view of 
it. India at present is under-railed. Mr. Robertson, 
in his ‘ Report on the Administration and Working 
of Indian Railways,” remarks that railways were so 
seriously limited in funds during many years while 
the traffic was increasing that they are behindhand, 
and a very large outlay will be necessary for some 
years to come, if they are even to keep pace with 
their business. Good management requires that 
demands should be anticipated, and that facilities 
should be provided in excess of the actual require- 
ments of the day, so that when the traffic comes 
the railway may be ready to carry it and help 
on its development. The statistics, showing what 
the increase in business has been and the total 
traffic carried by all the railways during the five 
years from 1897 to 1901, are of the most encouraging 
description. It is not necessary to give the annual 
increase seriatim ; but it should be stated that the 
increase of 1901 over 1897 amounted to 44,165,000 
passengers, 10,216,000 tons of goods, and to some 
five and a-half miliions sterling. 

The mere fact of a few thousand miles of smaller 
gauge railways having been built in districts which 
could not afford them on a larger scale, is scarcely a 
valid reason for condemning the latter as wholly in 
excess of the wants of the greater part of the 
country. It might as well be argued that all main 
lines should be reduced in both gauge and equip- 
ment until they are brought down to the condition 
of their feeders, branches, surface, and light lines. 
If the recent statistics quoted may be relied upon as 
fairly presaging a continued future increase of rail- 
way traffic, it must eventually assume proportions 
which would be better provided for by the standard 
than by the metre gauge. There are admittedly 
other causes at work affecting the whole question, 
to which we shall not further refer, as the matter 
at present may be considered as sub judice. It 
may be remarked that the Indian standard gauge is 
not by any means an extravagant dimension. It 
exceeds the English by only 94in., and the track 
could readily, at a comparatively small cost, 
be adapted for the rolling stock of our own lines. 
Assuming, for the moment, that it would be expe- 
dient to substitute another gauge for the standard, 
the question arises, Which is the best to adopt? 
It by no means follows that if the standard be proved 
too large, any other smaller gauge—the metre, for 
instance—should be wide enough. The rejection of 
the one does not necessarily imply the adoption of 
the other; neither does the fact that the metre 
gauge hus in the past been of great and valuable 
service to the country, and may be capable of suc- 
cessfully coping with all its needs, present and 
future, qualify it per se as a suitable substitute for 
the standard. While giving the smaller lines all 
the credit they deserve, Mr. Robertson considers that 
the metre gauge would not be suitable for the 
standard of India, in view, especially, of the possi- 
bility in the not too remote future of direct railway 
communication between India and Europe. With 
regard to the last suggestion, it is very possible that, 
for very obvious reasons, our military authorities 
would not be too favourably disposed towards so 
intimate a linking up of the railway communication 
of the Continent and our Indian empire. 

Leaving for a moment the relations between the 
standard and metre gauge to remain, as they very 
well can, in statw quo, a word must be said respect- 
ing the two smaller gauges. Notwithstanding their 
relatively small mileages, together equal to only 
840 miles, and that they stand on a different basis 
to the main or through lines, they are not without a 
moral. In their construction cheapness occupies 
the first place, and as the gauges are of dimensions 
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d they may be taken to represent fairly 
the financial capacities of the districts they are 
intended to serve. They are consequently built 

d equipped upon a scale which will just meet the 

e ments of the traffic and the wants of the 
and no more. They are thus enabled to 
make an adequate return for the outlay that has 
heen expanded on them. While admitting that in the 
case of branches and feeders it is permissible, and 
even necessary, to use & small gauge, it is essential 
that lines of this character should be regarded and 
maintained as subordinate to the main and through 
lines. In other words, these lines of 2ft. 6in. and 
oft, should not be allowed to become parts of exist- 
ing larger systems, or to develop into systems of 
their own. If this proviso be neglected, the conse- 
quence will be there will be as many breaks, minus 
one, as there are gauges. The report adds that 
“there seems to be a tendency in this direction at 
resent, and unless it is checked, the Government 
will have on their hands the difficulty of a third 
gauge ramifying through the country, and raising 
all the complications created by the introduction 
of the metre gauge.” 

We have not entered into any technical or engi- 
neering details connected with the subject, as they 
were all so thoroughly and exhaustively thrashed 
out years ago, both East and West, that nothing 
further remains to be said on either side. We regard 
the present question in a much broader light than 
that which limits all considerations to matters of 
finance, however important they may be stated to 
be. Owing to its geographical position, its immense 
area, its oriental entourage, and to the fact that 
recently it has become inseparably attached to the 
Imperial dominions, India deserves to be treated as 
an exceptional case. She possesses especial claims 
to generous treatment at the hands of the Mother 
Country, which she has not always had; and if 
money is wanting to assure and consolidate her 
future, it should be forthcoming. Viewed from this 
standpoint, and for other reasons which we need 
not adduce, we do not think the metre gauge is 
suitable for the standard for the railway system of 
India. It answers admirably for many of our 
Colonies, settlements, and foreign possessions, and 
has done good service, especially in the Malay 
Peninsula. 
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ARMOURED CONCRETE. 

Our readers will recollect that we published an article 
under the above heading in our issue of October 9th, in 
which were set forth the proceedings in the French 
Courts on the subject of the patents involved in the 
different systems of armoured concrete construction. 
This article, we are told, has created some doubts among 
our readers as to the validity of the English patents of 
the Hennebique system, and Mr. L. G. Mouchel, of 38, 
Victoria-street, the agent in this country for M. Henne- 
bique’s system, has sent us a letter on the subject, which 
appears in this issue, and to which we think it only fair 
to draw our readers’ attention. Mr. Mouchel informed 
us, in a letter published on October’ 16th, that M. 
Hennebique’s patents are still the subject of litigation in 
the French Courts, and if conclusions have been drawn 
as to the patents in this country adverse to Mr. 
Mouchel’s interest, we can only say that we regret this 
should be so, and publish his explanatory letter with 
pleasure. 








UNSINKABLE SHIPS. 


Ir it is admitted that a ship can be divided up by water- 
tight bulkheads into so many compartments that she could 
still remain afloat though two were filled, then it is possible 
to make that ship unsinkable by any accident which admits 
more water than can be pumped out. It is evident that all the 
bulkhead doors being open just before collision, they must be 
all closed at or immediately after the hull of the ship has 
been pierced. It is because this sudden closing cannot be 
catried out in practice with bulkheads as usually fitted that 
ships are sunk. 

On Monday a large party were taken by special train, by 
the invitation of Messrs. Stone and Co., engineers, of Dept- 
ford, to see the working of a new system of automatic bulkhead 
doors, fitted to the magnificent German liner Deutschland. 
On her way to New York from Hamburgh she called at 
Southampton, anchoring off Netley. A tender conveyed the 
visitors to the ship, where they were received with courtesy by 
the captain and officers, and the working of the whole 
apparatus was shown. As we intend to illustrate it fully, 
we shall not now describe it save in general terms. 

_ The systemis known as ‘‘ The Stone-Lloyd ;’’ all the water- 
tight doors ina ship can be closed in a few seconds, either 
individually or collectively, from the captain’s bridge or any 
other convenient point, and should this precaution be 
negiected, the entrance of water into any one or more com- 
partments would automatically close the bulkhead doors in 
those compartments. A warning bell sounds before the door 
commences to descend. The door descends gradually. It 
can be arrested in its descent, or raised or lowered by means of 
levers placed close to it on both sides of the bulkhead. Thus 
there is no fear of a member of the crew being maimed by its 
sudden lowering or finding himself trapped in a flooded com- 
partment. 

_ In the event of sudden mishap, say a collision, the officer 
in charge on the bridge, by the mere moving of a lever, 
sounds warning bells throughout the ship, and at the same 
time releases the action which sets all the bulkhead doors in 
jiotion. Within a few seconds all are effectively closed. 
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€bould members of the crew be shut in a compartment they 
hiv» but to move the lever placed at each door on either side 
of the bulkhead to cause it to open and let them through, 
the door closing automatically behind them. They cannot 
leave it open. Should the officer in charge fail to close the 
bulkheads, any inrush of water would automatically effect 
the closing of the doors in the compartment or compartments 
invaded. The Stone-Lloyd system is operated entirely by 
hydraulic power. The pressure is stored in accumulators, 
and is always available. 

After the inspection luncheon was served at the South- 
Western Hotel, Southampton, Mr. Preston, representing 
Messrs. Stone and Co., being in the chair. 








STEAM-DRIVEN AIR COMPRESSOR. 


WE have on several occasions—see our issue of August 22nd, 
1902, for example—illustrated the air compressors made by 
Messrs. Reavelland Co., Limited, of Ipswich. Those which 
we have described as being driven by steam engines have 
either been coupled to the engine by chain gearing or else 
have been single-ended,’i.e., an engine driving one compressor. 
We have also shown the machine as driven directly by electric 
motor, the motor being mounted between two compressors. 
Our present illustration represents two complete compressors 





this size nave been supplied to the contractors of the London 
Tube railways for use in places where current was not avail- 
able for electric driving. Messrs. Reavell also inform us that 
they are constructing a similar compressor of 65 horse-power 
for the Admiralty dockyards, and among a number of others 
two for special work. These are for a compressed gas scheme, 
where the compressors are to be used for compressing gas to 
a high pressure for transmission to considerable distances for 
power and lighting purposes. 








GOVERNING GAS AND PETROL 
ENGINES. 


THE paper which Mr. Dugald Clerk read before the 
members of the Automobile Club on the above subject 
recently ranks as one of the most useful contributions to the 
subject of internal combustion engines which has lately 
come under our notice. After referring to the hit-and-miss 
principle operating on the exhaust valve, used by Dr. Otto, 
and more recently by Gottlieb Daimler, the defects of which 
were pointed out, Mr. Clerk went on to describe the throttle 
method of governing, which is now almost universal with 
petrol engines. This method is theoretically correct, 
inasmuch as the full frequency of impulses is assured, while 
the energy of the impulses is varied according to the power 


| required. The author showed by means of diagrams that as 


coupled directly one at each end of the shaft of a vertical | 


steam engine. 
similar to that which was described in the issue above men- 
tioned, and Messrs. Reavells have been led to bring out the 
direct-coupled steam type, because it was found that air- 
compressing machinery was required in places where elec- 
tricity was not available. They claim for their compressor that 
it is much more economical in steam consumption than the 


The construction of the compressor is exactly | 


the charge is reduced not only does the explosion pressure 
become less, but the maximum pressure also is attained later 


| and later in the stroke, the reason of this being, of course, 


| volume is diminished. 


ordinary straight line compressor, such as is imported from | 
the United States, Indeed, they claim to show a saving of from | 
20 to 25 per cent., and further, that there is practically no | 
| however, depends upon the shape of the explosion chamber, 


shock during compression in their quadruple two-stage com- 


pressors, especially when two of these are mounted on one | 


shaft. We have already discussed the variation of torque in 
these machines—see our issue of December 26th, 1902—so 
that there is no need to go into this subject in the present 
instance. 

For steam pressures up to 80 lb. single-cylinder engines— 
as shown in our illustration—are employed to drive these 
compressors. Above this pressure compound engines are 
employed. The ordinary barring wheel, as fitted to well- 
designed high-speed engines, is sufficient to ensure steadiness 
of running. The engine is fitted with two governors, one 
being of the ordinary Pickering type, to prevent the engine 
exceeding a certain desired maximum, the other being used 
to reduce the speed, soas to keep the air pressure constant for 
different amounts of air delivered. As shown in the illustra- 
tion, the engine is of 50 horse-power, and several plants of 





that the charge entering the cylinder is kept of practically 
constant combustible proportions, notwithstanding that the 
The exhaust products, however, 
which are left in the compression space remain constant in 
volume, and, mixing with the new charge, render the latter 
more and more dilute as the volume decreases, and the com- 
bustion becomes relatively slower. To bring about certainty of 
ignition of the charges with the diluted mixtures, a good deal, 


which should be so devised that the electric spark passes 
through a fairly rich mixture under all conditions of charging. 
This is a point which designers of petrol engines have not 
always borne in mind, although many gas engine builders 
have recognised its importance. Another difficulty which 
has to be contended with in the petrol engine when governing 
at light loads is the variation of the quality of the mixture, 
which is extremely difficult to regulate. Mr. Clerk rightly 
condemned the evil which exists amongst motor car drivers 
of attempting to control for a length of time the working of 
the engine by advancing and retarding the sparking. 
By such means the consumption of petrol remains at the 
maximum for practically all loads, and the exhaust gases 
when running at light load are discharged at temperatures 
much too high, damaging the exhaust valves in some 
cases to such an extent that the stem has been known 
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to be fused. Mr. Clerk has calculated that the tem- 
perature of the exhaust gases in such cases is as high as 
1500 deg. Fah., whereas the maximum temperature of 
explosion is not more than 2000 deg. ; in other words, only 
about 500 deg. of heat is absorbed. The timing of the spark 
should only be varied when it is required to vary the speed 
of the motor. An ideal system of governing would be one in 
which the consumption of petrol is in proportion to the power 
given off by the engine. This is not the case with throttle 
governing as at present practised, and Mr. Clerk suggests that 
the admission of the air during the whole inlet stroke of the 
engine while varying the time of admission of the petrol, 
8) as to come later and later in the stroke with the decrease 
of the load, is what is required. 

After all, it must be borne in mind that for motor car pur- 
poses the petrol engine has to work under ever varying 
conditions, all of which can scarcely be provided for without 
introducing complicated and delicate mechanism which it is 
advisable to avoid. The theoretical knowledge disseminated 
in simple language by a paper such as Mr. Clerk’s cannot fail 
to benefit the users and the makers of petrol engines, to the 
advantage of both classes. 








DOCKYARD NOTES. 


Tur Prince George is to be repaired temporarily with all 
possible despatch, and then rushed off to sea to join the 
Channel Fleet. This is due to a suggestion from Lord 
Charles Beresford that the value of the temporary repairs 
and the behaviour of the ship will be a useful index as to 
what may be done in the way of war-time repairs. Certainly 
the idea is a good one, and well worth whatever extra expense 
it_may entail. ie 

Ivy the cruiser squadron speed is a question of far more 
moment than with battle fieets, and races are not very 
unusual. The ships of the Drake class are in particular 
each anxious to outvie the other. The record at present is 
held by the Drake for the speed of 24-5 knots. The designed 
speed is only 23 knots, but 24 knots was touched on trial. 
But trials are always regarded as ‘‘ fancy results,’’ and the 
reaching of the trial record by the ordinary complement is 
reckoned as good. To have extracted an extra 4 knot is 
more than good. However, as Engineer Lieutenant Gaudin, 
the Belleville expert, has been appointed to the Good Hope, 
that ship expects to carry off the record in the next cruise of 
the squadron. We shall see. Meanwhile, there is pleasure 
in reflecting that Russia is not alone in securing more than 
a knot over the contract speed. 


We observe that the Centurion, though designed as a 
second-class battleship, has now grown to be a “‘ first-class ’ 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions «/ our 
¢ wes 4 ‘or ¢ 


ARMOURED CONCRETE IN ENGLAND, 

Sir,—My attention has been directed to an article recently 
appearing in your columns from which most inaccurate inferences 
may be drawn by your readers. The article in question appears 
to have been taken from a Belgian technical journal published 
some months ago, and states that a French Court had declared 
Mr. Hennebique’s French patent of August, 1892, to be void by 
reason of anticipation ; and, further, that this decision is of con- 
siderable interest to engineers, manufacturers, and builders. 

Allow me to point out (1) that the decision was given by a Court 
—analogous to an English county-court—which had two years 
previously under a different judge decided the contrary, viz., that 
there was no anticipation of this patent ; (2) that the decision 
is being appealed against, as your readers will naturally suppose ; 
(3) that whatever the result of the appeal, the decision can have 
no interest to engineers and others in this country, as Mr. Henne- 
bique’s English patents are several years later in date than the one 
above mentioned, and have little, if any, reference to it ; and (4), 
that the validity of Mr. Hennebique’s English patents is in no way 
affected by the decision. 

Moreover, it is my practica to give to my contractors my 
guarantee to protect them from molestation at the hands of other 
persons interested in questioning the validity of these patents, 

L. G, MovucHEL, 
Sole agent in the United Kingdom for 
Hennebique’s Ferro-Concrete Patents. 
38, Victoria-street, Westminster, S.W., November 5th. 


THE INSPECTION OF MATERIALS. 


Sir,—As one who has not only been responsible for the work of 
inspectors, but who has also frequently had inspestor’s work himself 
to perform, I was surprised and sorry toread the categorical state- 
ment made by the writer of the article on ‘“ Inspection of 
Materials,” page 391, of your last week’s issue. 

May I suggest that he has either been unfortunate enough to 
get into contact with men not representative of the general 
majority, or else that there is some misunderstanding as to what 
constitutes ‘‘ bribery and corruption,” for that, of course, is what is 
meant by the word ‘ contributions.” 

I suppose we may assume that the writer of the article does not 
wish to take a hypercritical or too severe a view of the question, 
inasmuch as he kindly and very wisely says near the close of the 
article in question, ‘* His post will always be a difficult one to fill. 
. + . « There is no need for him to refuse rigidly and 
suspiciously the little courtesies of everyday life.” 

1 find it, therefore, difficult to take him seriously, and I should 
like to say that my experience, if small compared to his, has been 


: entirely of a different nature. Asa rule, taken from a continuous 


one. Exactly. How much longer, we wonder, is this absurd | period of eighteen years, I have found reasonable honesty on both 


system of classification to obtain ? 


From a popular magazine we cull the following. It is 


sides. 
As a matter of interest | might mention one exception only 


which occurred to me several years ago. I had occasion to pay a 
visit of inspection to some works in the North, where I had 


It is, of course, certain that a driver would not run into 
for the fun of the thing, and when the driver was asked ay toe 
cause, he made it clear that he expected to run into the | . 
No. 9, not into the short road No. 8, reply, however 
given in Col. Yorke’s report. As No. 9 line is 985ft. long, the a 
was, of course, under the impression that he had plenty of Pr 
which to stop, whereas he was actually in @ line only 61744, in 
length. As the signals are properly interlocked, of course it 
evident that the driver mistook the signals, and on his behalf | 
clearly stated that he made this error. i 
Now, it is evident that Col. Yorke did not understand this, ; 
he does not remark upon it, por does he blame the driver for "chin 
mistake. * At the trial at Glasgow, this mistake of signals was the 
great point for the jury to consider, and the models of the signals 
which were produced were of vital importance in the case, The 
greater part of my evidence had reference to these signals, Yet 
Col. Yorke reports, ‘‘ No question arises as to the signalling,” : 
In order to bring the matter under notice, the following lette 
has been addressed to the Board of Trade :— J 


**(Copy.) 
**Saxe-Coburg House, 
‘Leicester, October 24th, 1903, 

** Sir,—I have read the report of Col. Yorke upon this caso, — 

“The inspector places the whole blame upon the driver, but hy 
does not in the least deal with the causes of the accident, 

**It is, of courss, true, and was proved at the trial at 
os the driver saw signal No. 8 off, and thought it was 
ine. 

‘Then comes the question, ‘Why did the man make the mis. 
take ‘’ The answer is, as I stated in my evidence, because all the 
twelve signals were of one siz3 and of one height, placed on ono 
level, aud the signals were numbered backwards, No, 1 being on 
the right and No. 12 on the left. 

‘* According to the evidence given at the trial, the speed of the 
train was ten miles an hour, and the driver applied the vacuum 
brake with full force when 100 yards from the stops, 

‘Mr. Manson, in his evidence, told the judge that the train 
should have st»pped in 20 yards. 

‘*T, in my evidence, stated that it should have been stopped in 
27 yards, 

‘Why, then, was it that the vacuum brake failed to pull up the 
train in 100 yards? 

**Col. Yorke has simply placed all the blame upon the driver 
and he has omitted to consider the defective signal arrangements, 
the defective brake action, and the number of wheels in the traia 
which had no brakes upon them. Also, he does not refer to the 
absence of proper bydraulic buffers, and he does not refer to the 
great age of the carriage which went so easily into matchwood, 

‘* Finally, he has published his report without giving the eyi- 
dence which I gave in favour of the driver, and without the verdict 
of the jary. 

**T am, Sir, 
‘* Your obedient servant, 
“CLEMENT E, STRETTON, 
‘* Member of the Society of Engineers, 

‘To the Sacretary, Board of Trade.” 

As regards the question of speed, it must be made clear that the 
driver was not going into the station too fast if he had been run- 
riog into the No. 9 line. In reply to the judge, I made it clear 
that the hand brake only would have stopped the train if it had 
been on No. 9 line. 

With reference to the «juestion of brakes in general, I am entirely 
of the opinion expressed 1n your article, and regret that Col. Yorke 


Glasgow, 
for No, 9 


supposed to be an extract from a secret Admiralty report :— 
‘*She is an ironclad, unprotected.’’ The italics are ours. 
Well, there are a good many ships about that this descrip- 


| trouble for some time, culminating in a piece of deliberate 
| fraud. The weighing machine was loaded with weights fastened 
| to the underside of the bed, and on my finding this out I was 


has made this collision a peg upon which t» hang a sermon on 


brakes. 
The driver had a clear view of 10) yards ; he applied the vacuum 


tion would fit, and perhaps the author has been trying to | asked by the yard foreman to see the general manager. He in o 


puzzle out the ‘first-class battleship Anson with a plan of 
her before him.’’ 


Yarrow boilers have been ordered for all or most of the 
new cruisers of the Duke of Edinburgh class. Following the 
new routine, cylindrical boilers will be used in conjunction 
with them. 


SEVERAL 5001b. mines were exploded at Portsmouth on | 
Tuesday morning. Though exploded outside, so great was | 


the concussion in the town that an earthquake was reported 
by the local newspapers. No noise attracted attention, but 
earth tremors were distinctly noticeable. 


Ir is rumoured that, on account of the greatly increased 
cost of upkeep, grey paint is to be discarded for British war- 
ships, and black used again. Grey will remain ‘war 
uniform,’’ but not be used in peace. 


Tue Russian cruiser Dmitri Donskoi has been ordered to 
the Far Kast, whence she returned a year or so ago. She is 
altogether obsolete, and the precise object of sending her is a 
bit of a puzzle, unless it means that there is no anticipation 
or war. 


No news is yet to hand concerning the Medea-Medusa 
trials. 


Tue orders for several new warships have been placed ; 
Elswick, Fairfield, and Barrow each get a cruiser of 13,550 
tons displacement, and a scout of 2900 tons, Laird Brothers 
receiving orders also for a similar vessel. Six destroyers, 
220ft. long, are to be built on the Tyne, three each by Haw- 
thorns and Palmers. A fourth armoured cruiser will be laid 
down at Pembroke, and early in the New Year Portsmouth, 
Chatham, and Devonport will start work on three of Mr. 
Watts’ enormous battleships. Here are signs of activity 
enough to rejoice the heart of the Navy League. 








THE JUNIOR INSTITUTION OF ENGINEERS.—The annual general 
meeting of this Institution was held at the Westminster Palace 
Hotel on October 24th, the principal business consisting of the 
Council’s report and accounts, and the election of officers for the 
ensuing year. The report stated that the total membership was 
now 746. Ten meetings for the reading and discussion of papers 
had been held, the Institution premium having been awarded to 
Mr. R. W. Newman, Assoc. M. Inst. C.E., for his paper on the 
‘* Effect of Design on Methods of Construction from a Contractor's 
Point of View.” Twelve visits to engineering works, &c., had 
taken place, in addition to those of the summer meeting— 
occupying one week—Sheffield and the Peak District having been 
the rendezvous. The accounts showed that the sum of £300 had 
been invested, and that the income had been £156 more than the 
expenditure. The election resulted as follows :—Chairman, Mr. 8. 
Cutler, jan.; Vice-chairman, Mr. Adam Hunter ; hon, librarian, 
Mr. H. T. Gould; hon. auditors, Mr. H. N. Gray and Mr. H. B. 
Vorley ; members of Council, Messrs. J. N. Boot, W. H. de Ritter, 
A. H. Huddart, and J. H. Pearson; provincial members of Council, 
Messrs. V. H. Chabot, T. D. Evans, E, King, W. E. Lilly, F. S. 
Pilling, and E. W. Porter. The programme of papers for the new 
session was announced.—November 20th, ‘‘ Fires on Shipboard,” 
by Mr. G. Canning ; December 4th, ‘‘Gas Engines,” by Professor 
D. S. Capper; January 22ad, Mr. Moulton’s presidential address ; 
February 5th, ‘‘ Producer Gas Power for Ice Factories,” by Mr. Hal 
Williams ; March 4th, ‘‘ Electric Storage Batteries,” by Mr. G. C. 
Allingham ; April 8th, ‘‘ Heating and Ventilation of Factories,” 
by Mr. K. Gray ; May 6th, ‘‘ The Design of a Dry Dock,” by Mr. 
A. W. Young. 


| 


plain and barefaced way admitted their action, and excused it as 
being necessary in order to satisfy what he considered as un- 
warranted specification conditions. 

He also added that I had no reason to fvel aggrieved, for it was 
a common practice, and that many better men than I was had 


| been taken advantage of before. He even had the effrontery to 


| 








mention as an example a well-known and universally-respected 


| gentleman then in the service of the Government, since gone to his 


eternal rest. 

I have never thought of taking this incident as a representative 
one, and only mention it now to show the other side of the 
question. A. H. C, 

Eastbourne, November 2nd. 


STEAM TRAPS. 


Sir,—Your correspondent, ‘‘ Gravity,” in his letter in your issue 
cf October 30th, criticising our new steam trap, makes a wide 
sweep at expansion trays generally, which, perhaps, entitles us to 
say more than would otherwise have been necessary. 

Not unlike those philanthropists whose efforts at reform are 
frustrated by that one pract'cal e‘ement, human nature, so it 
would appear your correspondent has on bis part overlooked 
certain practical considerations. For instance, the objections to 
a dribbling trap are two-fold: First, that the valve and seat, by 
becoming rapidly cut allow steam to blow at the time when it 
ought to be x off ; and secondly, that such a method of dis- 
charge gives to assurance that the whole of the condensation 
water is being got rid of, and, consequently, that it is not ‘‘ backing 
up” in the pipes. : j 

A dribbling trap certainly has one particular feature in common 
with the ordinary drain cock with which your correspondent 
compares it, namely, that it may not be wide enough open to 
drain off the requisite amount of water, but even then the trap 
still has the advantage over the cock that it shuts off steam when 
there is no water. 

In the trap under notice the discharge may, as to volume and 
freedom, be compared to that of an open drain cock, but to equal 
the work of the trap the drain cock would need to be automatically 
opened and closed at exactly the right moment, and kept open 
jnst sufficiently long to allow the whole of the collected water to 
be discharged. 

As regards the extent to which the trap in question may be 
worked without adjustment, your correspondent is, as far as 
figures go, quite justified in his remarks, but in practice a greater 
contraction of tube is necessary at the higher pressures to force 
the valve off its seat than at the lower, and vice versd, the 
discrepancy between the actual action and that assumed by your 
correspondent simply being that at the lower pressures the 
discharge takes place a little more frequently than at the higher ; 
but, owing to its peculiar construction, the valve in the trap in 
question opens widely when once off its seat, and as it does not 
close at either high or low pressure until the whole of the water 
is blown out, the result at any point in its working range of 120 Ib. 
is an equally effective and positive discharge. 

November 4th. HOLDEN AND BROOKE, LIMITED, 


THE GLASGOW RAILWAY ACCIDENT. 


Sir,—Having been professionally engaged in the interests of the 
driver throughout this case, and, as recorded page 427, being the 
only witness for the defence, I have read the article page 430 with 
much interest. 

It is a most unfortunate circumstance that by some means a 
serious error appears in the report of Col. Yorke, which causes the 
conclusions at which he arrives to be quite opposed to the conclu- 
sions arrived at before the judge. 

The engine-driver was so very much upset and ill at the investi- 
gation, that it is possible that the inspector did not hear, or did not 
understand, the very important reply made to one of the questions. 





brake at that distance, at a speed of ten miles an hour. Surely 
any brake in good order should have pulled up. To stop under 
such conditions does not require a ‘‘ quick-acting brake.” 

Again, if the driver was wrong to use the ordinary continuous 
brake running into St Enoch’s Station, he would be just as wrong 
to use the quick-acting brake running into the same station. 

Because one engine-driver has mistaken some signals which are 
very badly placed, I fail to see why the whole of the railway com- 
panies of this kingdom are to be put to the enormous expense of 
throwing away all their existing brakes and fitting ‘‘ quick-acting 
brakes,” which, according to Col. Yorke’s own showing, ought not 
to be used at terminal stations, and therefore could not have pre- 
vented the Glasgow disaster. The main cause of the accident was 
‘* fault of signals ;” then let that fault be corrected. 

CLEMENT E, STRETTON, 

Saxe-Coburg House, 

Leicester, October 30th, 


NEWCOMEN AND HIS SUCCESSORS. 


Si1r,—Perhaps you might just allow me to say how glad I am to 
see in your current issue that one at least of your correspondents 
has reminded Mr. H. Davy of his omission—surely not wilful —to 
notice ‘‘Old Bess,” the No. 4 of B. and W. still turning round, 
I believe, here in Fazely-street, where she was first erected, for 
drivinz cotton mill machinery, but ran iron rolling mills, &c. 

If I might further trespass on your valuable space I should say 
Mr. Henry Davy has also somewhat forgotten all notice of the 
“« Butterley boiler,” which was such a great improvement on the 
‘wagon boiler” of the same period. One Jobn Swift made 
the very first, I believe, not your humble servant, nor yet his 
grandfather, who, with nine sons, had asmith and boilermaker's 
shop in Wigan before ever the “wagon” or the ‘ Butterley 
boiler” was thought of. One of the nine sons was proprietor of 
the {ope Foundry, Bolton, and the inventor of the Glob2 crank 
pin, I believe, another good relic. ‘The “‘last links” of the good 
old past are fast vanishing away. JOHN SWIFT. 

Ayrfield, Stanmore-road, Edgbaston, 

November 2nd, 


SUPERHEATING, 


Sm,—Your correspondent ‘ P. V.” asks ‘‘ whether the exhaust 
steam from the high-pressure cylinder of a compound engine has 
been superheated while on its way to the low-pressure cylinder by 
the hot gases from a boiler.” 

I believe this form of superheating has been attempted by 
several engineers ; the earliest instance of which | find any record 
is that of Fox and Lan, who, in 1812, obtained letters patent for 
a method of re-heating, by means of the boiler farnaco gases, the 
steam, or a portion of the steam, leaving the high-pressure cylinder 
and using it again in the second cylinder. H, CRUSE. 

Manchester, November 2nd. 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Engineer commanders : J. W. 
Pleming, to the Vivid, for the Monmouth ; W. 8. Strubling, to the 
Vivid, for the Nile ; ‘I’. New, to the Fire Queen, for the Hercules; 
J. W. Bennington, to the Fire Queen, for the Juno; W. J. Feather- 
stone, to the Pembroke, for the Warspite. Engineer lieutenants : 
F. H. Darb, to the Fire Queen, for the Iphigenia ; J. 8. Gibson- 
Sugares, to the Vernon, additional for torpedo boats, &c. Engineer 
sub-lieutenants: E. J. D. Adams, to the Vivid, for the Euryalus ; 
R. H. G. Boddy, temporary, to the Vivid, for the Bonaventure. 
Artificer engineers: A. J. Lambert, to the Vivid, for the Bona- 
venture ; E, C. Farmer, to the Andromeda, for the Alarm. 
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THE NEWCOMEN ENGINE, 


APPENDIX IV. (continued). 
By Mr. H. W. Pearson, Member, of Bristol. 
ld Buffery Colliery, 
f Stourbridge, ha 


Engine al O 
gE, B. Martin, © 


The action of this engine, it will be seen, is almost identical with 


that of the Ashton Vale Newcomen engine previously described, 

| and was designed b q 

| 18 horse-power, and raised 16 gallons of water per stroke, and 

| could work up to 18 strokes per minute and appeared to be used 
near Stourbridge (Fig. 12).—Mr. | from seven to eight hours each day. The cylinder was placed 

d lent the writer some sketches | immediately over the centre of the boiler, and the steam admitted 


Smeaton and erected in 1784. It was 


was vertical, the body being made of copper, 9ft. 3in. wide at its 
broadest part, and /7ft. at the base, the crown being of iron- 
plate ; total depth 8ft. 6in. For the most part the cataract 
appeared to have been adjusted to eleven strokes per minute. 


A very interesting trial of the engine was made by Smeaton in 
August, 1785, and is recorded in Table I. 














Fig. 12—OLD BUFFERY PUMPING 


ly examples of open-topped cylinder engines of the New- 
_ “ which were worked in the neighbourhood of Stour- 


, t 
bridge. These sketches*® are from a collection of Mr. Collis, of 
Stourbridge, and are from the pen of the engineman who drove | 
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at the bottom of the cylinder, the admission being regulated by | 


the cataract.. The diameter of the cylinder was 27in, and its 
total length was 8ft. 3in. The length of the stroke was 6ft., 
diameter of the steam-supply pipe 5in., length of beam 23}ft.; 
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Fig. 14—NEWCOMEN ENGINE AT BARDSLEY 


them, named Will'am Patrick, whose father and grandfather had 
worked these engines before him. 

“A Scribble of the old Buffery Pumping Engine ’—Fig. 12, 
—illustrates the Newcomen type of atmospheric engines, aud 
shows the old haystack boiler with its steam connections con- 
trolled by the tappet worked from the rubbing of the plug-rods 
from the beam controlling the admission of steam. The engine as 
shown has a Watt condenser. There are also shown the jack- 
pump and hot-well tank dealing with the injection water after it 
as done its work in the cylinder in forming the vacuum to give 
the indoor stroke. The outdoor stroke was made by the weights 
of the rods, as in most other instances of this class of engine. 
The oak trussed and tied beams, with quadrant ends and chain 
connections to pump and piston-rods, are similar to those previously 
described in connection with the engines of the Newcomen period. 

Atmospheric winding. engine, near Stourbridge (Fig. 13).—The 
cther illustration is of a very curious old atmospheric winding 
engine of the same type as the one just described, with the 
exception that the quadrant ends are dispensed with ; the couplings 
to the piston-rod and connecting-rod forming the attachment 
to the fly-wheel and crank shaft are formed by a gudgeon or pin 
working in @ type of gudgeon block attached to the end of the 
wooden beams, which are doubtless in two lengths, with a space 
batween to allow of the oscillation of the connecting-rod and 
piston-rod at the beam ends, An interesting note has been made 
by the draughtsman, Mr. Patrick, stating that this is a representa- 
tion of the atmospheric winding engine worked by him when he 
was ten years old in the year 1814. e representations, it should 
be mentioned, were drawn by him in 1876 from memory. Several 
engines of somewhat similar description were to be seen working 
in hm and South Staffordshire up to 1850. 

‘ork Water Company’s pumping engine.—Having had occasion to 
be consulted by the York Weber Company, ina vit to their works 
I came across a very early illustration of the ‘fire engine” which 
I here reproduce—Fig. I ante—by the kindness of Sir Jos. Sykes 


Rymer, the chairman, and Mr. Humphries, the engineer ; it is a | 


copy of the original working drawing. 
5° See also Appendix VIII. 





with quadrant ends ; two pumps, one of Yin. and the other of 
7iin. The rising main from the large pump was of flanged iron, 
and the one from the smaller pump delivered into the reservoir 
through w.oden pipes. The lift was about 70f;. The supply 





Fig. 13—ATMOSPHERIC 





WINDING ENGINE NEAR STOURBRIDGE 


TABLE I.—August 24th, 1785. 
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* Same as slack. 

+ Mett, or measure, is believed by Mr. Humphreys, the present 
engineer of the York Waterworks Company, to mean a bushel, one 
bushel of coals weighing 80 1b. 


APPENDIX V. 
By Mr. JoHN H, CRABTREE. 

Newconen pumping engine at Bardsley, near Ashton under-Lyne 
(Figs. 14, 15, 16, and 17)—This engine, in a ruined condi- 
tion, is to be seen at Bardsley, near Ashton-under-Lyne, and 
was used for pumping water out of the coal mines there. It 
had a wooden beam with metal bracings, and is said to be of 
very early date. It had a cylinder, epen at the top, about 
28in. in diameter, with a stroke of about 6ft. The steam 
entered the cylinder at the bottom, and the condensation was 
effected by the injection of cold water into the cylinder. There 
was no separate condenser. The engine passed out of use about 
1830. It pumped water from the “‘Camel” mine, which was 70 
yards deep. The boiler was of the ‘ haystack” pattern, and is 
placed in front of the beam-bed of the engine.*! 


APPENDIX VL 
By Mr. W. E. Hirpkins, Member, of Birmingham. 

The drawing reproduced, Fiz. 2 ante, represents a mine engine, 
but the writer has no knowledge at what mine it was worked. James 
Watt visited the various mines for the purpose of making hand 
sketches, and taking particulars of the engines and coal consump- 
tion, to enable him to send in a report pointing out the savings to 
be effected by adopting his own type of engine in lieu of the 
atmospheric. When the law cases with Hornblower, Bull, and 
other later infringers of Watt’s patents were proceeding, most of 
the sketches were properly drawn out with a view to their produc- 
tion in evidence, and the accompanying drawing, Fig. 2 ante, dated 
1826, was taken from a portfolio containing all these drawings in 
question, and is doubtless made from one of James Watt's sketches 
of a much earlier date, probably about 1796. This drawing 
represents a modern Newcomen engine—as the external cylinder 
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Figs. 15 and 16—NEWCOMEN ENGINE AT BARDSLEY 


pipe delivering water from the reservoir on the top of the tower 
ipe was fixed for returning the 
water into the well below, in which the pumps were situated. A 
tell-tale was fixed in the engine-room for showing the —_ of | the piston to the top of the cyli 
The boiler 


was 7in. A wooden overtiow 


water in the reservoir, this being worked by a float. 





is discarded—and is arranged to work on the injection principle. 
The engine is shown on the drawing at rest, the weight of pump- 
rods having drawn the working beam R down, thereby bringing 

i The manipulation necessary 


inder. 
3. Photograph of this engine in South Kensington Museum, 
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j 
in working this engine was, the alternate opening and closing of 
two valves ; the regulating and condensing valves Mand H. When | 
the piston reached the top of the cylinder, the former had to be | 
closed and the latter opened ; and on reaching the bottom the 
former had to be opsned ani the latter closed. 

In starting the engine the regulating valve M was opened and 
the steam admitted, the steam was then condensed by contact with | 
the cold cylinder. After a short time, however, the cylinder | 
acqaired the temperature of the steam, which then ceased to be 
condensed, and mixed with the air which previously filled the | 
cylinder. Thesteam and heated air having a greater force than the | 
atmospheric pressure, would open the valve V, placed at the end of a 


| the writer’s direction. 


Institution a number of sketches of old engines, made from memory 
by Mr, William Patrick. From these the following have been 
selected for illustration on account of their being his personal re- 


| collections of definite engines of the ‘atmospheric type, Figs, 12 


and 13 

Mr. Patrick was foreman over the colliery engineman—some 
twelve in number—at Messrs. Cochrane and Co.’s Woodside 
Collieries between the years 1854-60, and came at that time under 
When he left Woodside he went to 
Middlesbrough, and subsequently returned to Dudley. The writer 
believes the whole ‘of his sketches are from memory. None of 
them relate to the Buffery pumping engine or the atmospheric 








Fig. 17—BARDSLEY ENGINE 


small pipe at the bottom of the cylinder, and which opened outwards. 
From this—which is called the snift—the steam and air rushed out 
in a constant stream until all the air had been expelled, and the 
cylinder was filled with pure steam. This process was called 
blowing the engine preparatory to startingit. When it was about 
to be started, the engine-man closed the regulator M, and thereby 
suspended the supply of steam from the boiler. At the same time 
he opened the injection valve H, and thereby threw up a jet of cold 
water into the cylinder. This immediately condensed the steam 
contained in the cylinder, and produced a vacuum. (The atmo- 
sphere could not enter the snift valve V, because it opened out- 
wards, so that no air could enter to destroy the vacuum.). The 
atmospheric pressure above the piston now took effect, and forced 
it down the cylinder. The descent being completed, the engine- 
man closed the condensing valve H, and opened the regulator M. 
By this means he stopped the play of the jet within the cylinder, 
and admitted fresh steam from the boiler. The first effect of the 
steam was to expel the condensing water and condensed steam 
which was collected in the bottom of the cylinder through the tube 
N, containing a valve which opened outwards—called the eduction 
valve—which leads to the hot cistern, into which this water was 
therefore discharged. When the steam admitted through M ceased 
to be condensed, it balanced the atmospheric pressure above the 
piston, and thus permitted it to be drawn to the top of the cylin- 
der by the weight of the rod U. Thisas-ent of the piston was also 
assisted by the circumstance of the steam being somewhat stronger 
than the atmosphere, 
APPENDIX VIL. 
By Messrs, THORNEWILL and WaRHA\M, of Burton-on-Trent. 

Basset atmospheric engine, Denby Colliery, near Derby.—The 
atmospheric engine shown on Fig. 18 *? was erected in the position 
shown in 1817, but had been working previously at another pit. 
It ran until February 25th, 1886, working twenty-four hours a day 
in winter and nine or ten hours a day in summer, and in the 
opinion of the present colliery manager at Denby, it was at that 
time working remarkably well and economically. 


Fig. 18-BASSET ENGINE, DENBY COLLIERY 


winding engine now being werked by the Mines Drainage Commis- 
sioners in the Old Hill district. The writer was informed that the 
former of these was erected in 1801, and the latter some thirty 
years later. He re-started them both, and put them to work about 
1874. The pumping engine works with about 121b. steam pres- 
sure, and has an an air pump and condenser. The air-pump Is on 
the outer end of the beam. The engine has no valve between 
the boilers and steam cylinder. The steam pressure on the top of 
the piston and the vacuum on the underside is sufficient to raise 
the pump rods and water. When the vacuum is destroyed by 
the admission of a small whiff of steam, the weight of the rods 
overpowers the steam and drives it back into the boilers. The 
atmospheric—open-topped—engine receives the injection—con- 
densing—water in the bottom of the cylinder, whence it escapes 
through a ‘‘ pickle pot” vessel beneath, provided with a ‘‘sinker,” 
or self-acting flap valve. The writer has had to alter both engines 
by introducing equilibrium valves in place of the original mush- 
room valves, which made the handling of them very heavy, on 
account of the use of a higher steam pressure than that for which 
they were designed, but the principles of the engines remain tke 
same. 
APPENDIX IX. 


By Mr. Hucu 8. Dunn, of the Caprington Colliery, two miles 
from Kilmarnock. 

The writer draws attention to the description and illustrat‘on*? 
of a pumping engine set up at Caprington in 1806—Fig. 21— 
which, according to the late Mr. Bryan Donkin, was a Newcomen 
engine.*+ A short description of this engine has also been pub- 
lished in a recent number of the ‘‘ Proceedings” of the Institution 
of Mining Engineers. 

Notes on a Newcomen engine at Caprington Colliery, Ayrshire 
(Fig. 21).—This engine, erected at Caprington Colliery in the year 
1806, is understood to have been built at Carron Ironworks, in 
Stirlingshire, some time between 1770 and 1780, and continued at 
work until July, 1901, pumping from a pit, the exact distance from 
the surface of the water in the sump tothe lip of the discharge 
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substituted. These were the only alterations made on th : 
during the ninety-five years it worked at Caprington Collier engine 
engine is of the usual type, made on the Newcomen i The 
The cylinder is 304in. internal diameter and is about Rf ele. 
The working stroke of the engine, however, is only 4ft, Gin Poe y 
The excess length of cylinder is necessary owing to the low. i 
of it being used as a condenser, and also as there is no pn pat 
regulate the stroke, which constantly varies with the least th to 
of either steam or atmospheric pressure, or with the conditi sy 
the pump bucket, The steam is admitted to the cylinder at a 
over atmospheric pressure by a plain plate-and-tin’ valve, w = 
by a rod passing through an ordinary stuffing-box, This por 
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Fig. 19—ENGINE MADE AT MOIRA FURNACES 


actuated by the tappet gear through a series of rods and levers, 
worked direct from the beam. The water for coadensation is 
admitted at the bottom of the cylinder also by a plate-and-tin 
valve similarly worked, but the valve rod in this case passes through 
the side of the water valve chest, and is kept tight by a cramp 
arrangement pressing a collar on the valve rod, against a small 
brass collar screwed into the side of the water valve chest. The 
condensed steam and the condensing water are discharged through 
a port in the bottom of the cylinder, which is practically the sole- 
plate of the engine, by a hinged non-return valve. The discharge or 
eduction pipe with valve attached is immersed in a cast iron tark 


Newcomen Engine at Caprington Colliery 


Atmospheric Pumping Engine, made al the * Moiwa Furnaces? 
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Fig. 202—“"MOIRA FURNACES’ 


The stroke of the piston was 3it. 3in., diameter of the cylinder 
2ft. 2in., and the stroke of the pump 3ft. There were two lifts of 
buckets, each 7in. diameter, with a lift of 42 yards, the total depth | 
of the pit being 84 yards. The engine worked at 22 strokes a 
minute, and the safety-valve was loaded toa prescure of 2Ib. per | 
square inch. 

Figs. 19, 20, show a photograph and drawing of an atmospheric 
pumping engine, made at the ‘‘ Moira Furnaces” in the year 


1821 
APPENDIX VIII. 
By Mr. W. B, CoLis, of Stourbridge. 
Communicated through Mr. E. B. Marten.—The writer sent to the | 


3° See also Bngineéring, 1887, age 285. | 
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| end of the beam in the same manner. 


being 165ft. 8in. As originally erected at Caprington Colliery, 
the engine had the usual wooden beam with cast iron gudgeons, 
and a rocker or cradle on each end. The pumps were worked at 


| one end by a chain fastened to the upper end of the cradle or 
rocker, and the piston-rod of the engine connected to the other | 


These cradles served the 
purpose of a parallel motion. About the year 1837 this beam, 
having shown signs of distress, was removed and a cast iron beam 


with cast iron gudgeons was substituted and fitted with a Watt | enet 

| parallel motion at each end. At the same time the original boiler, | allowed to blow through for a few seconds; it is then closed and 
| which was spherical, was removed and an egg-ended boiler was | L 4 

| the piston will then perhaps move down a few inches, when the 


33 See also South Kensington Museum. 
34 See Taz Enoinegr, July 15th, 1898, page 65, llustrated page 57. 
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Fig. 2I-ENGINE AT CAPRINGTON COLLIERY 


filled with water, which effectually secures the engine against taking 
in air at the discharge valve. From this tank or hot well the fecd- 
water for the boiler is taken, which goes into the boiler by gravity; 
the feed being regulated by a float which opens the feed-valv< as 
water is required in the boiler. The cycle of the engine ts 48 
follows :—The pump-rods being heavier than the piston and otier 
attachments at the cylinder end of the beam, the piston is 4.ways 
kept at the top end of the cylinder when the engine is stopped. 
To start the engine the steam valve is opened and the steam 


the injection valve opened ; this produces a partial vacuum and 


water is at once shut off, and the same process is repeated until the 
air is entirely expelled from the cylinder, and the engine continues 
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scale ke. Every time the steam-valve is opened the 
bed work fe admitted jeter the previous stroke is expelled 
agg steam, and as soon as the cold water is admitted the 
- e isformed and the eduction valve closes. The piston of 
this engine is well worth study, as showing how the difficulties of 
nonstruction were got over in these early engineering times. The 
body is of cast iron, and is fastened to the piston-rod by an old 
form of splice joint secured by a collar ring and cottar...pin 
—Fig. 22. To prevent the escape of air into the cylindér 
it was packed round the flange with old rope or junk ; over this 
were placed quadrant-shaped weights to hold the junk down. A 
jet of water was always kept — to the piston to keep it 
from passing air. At the end of the beam over the pit the pump- 
rods were fastened, as hefore mentioned. These were made of red 
j 4in, square, p i 
agg Bagh and were carried down the pump pipes to the working 
barrel, which was Yin, in diameter. = ; 
equal to the stroke of the piston. The piston usually made from 
eleven to thirteen strokes per minute. — The water for condensa- 
tion and to keep the piston from a air was supplied from 
the jack-head tank, which was about 5ft. by 3ft. by 3ft., and was 
kept full of water by the jack-head pump. This pump was an 




















Fig. 22—PISTON OF CAPRINGTON ENGINE 


ordinary bucket pump 4in. diameter, and making half the stroke 
of the piston of the engine ; the boiler, as already stated, was 
spherical, Sft. 4in. in diameter. The under portion was made of 
malleable iron plates gin. thick ; the top portion was cast iron. 
Each half had a flange atout 4in. broad by which to fasten them 
together, this being done by jin. bol s spaced about Qin. apart. 
The joint was made with gasket and whitelead, and the outside 
stemmed with cast iron turnings and sal-ammoniac. The whole 
of the castings of this engine are co'd-blast iron, each casting has 
a number, and its weight cut on it with a diamond-pointed chisel. 
The cylinder has cut on it 


No. 31935 
1—6—3—0 
CARRON 


The engine is to be erected by the Corporation of Kilmarnock in 


the Dick Museum. 3 
APPENDIX X. 


Additional ‘notes by the Secretary.—In connection with a paper 
read before the Institution in November, 1883, by Mr. E y 
Cowper, on ‘‘ Inventions of James Watt,” an illustration—Plate 87, 
described on page 623—shows ‘‘The Steam-Engine near Dudley 
Castle, Invented by Capt. Saveryand Mr. Newcomen. Erected by 
ye later, 1712.” 

A reproduction of the original engraving of this engine may also 
be seen in THE ENGINEER, November 28th, 1879, 


joined with malleable iro:: plates, 7ft. long by | 


The stroke of the pump was | 


In Fig. 23 will be found a diagram constructed by the author 
to indicate the economy of fuel. resulting from various 
improvements, commencing wih the earliest engines of New- 
comep, A diagram below it indicates the rise in steam pressure 
corresponding to the increased economy. 

The steam engine has held its.own as a prime mover for two 
centuries, The gas engine has now become a more efficient heat 
engine and a powerful competitor, and electricity has become an 
economical transmitter of power. Heat, electricity, and mechani- 
cal work are mutually convertible. The time may come when 
heat may be converted into electric current with as little loss as 
that involved in the conversion of electric current into mechanical 
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Fig. 24—PICKLE-POT CONDENSER 


work, When that time comes, the heat efficiency of the prime 
mover will exceed that of the gas engine in a greater degree than 
the gas engine has exceeded that of the steam engine. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Steamship Coaling Barges.—¥or supplying bunker coal to steam- 
ships at their berths without moving them to the coaling dock or 
staitb, some American ports have coaling barges, operated by 
power. One of these is a large float with an elevated coal bin at 
each end, the coal sliding down shoots to a conveyor like an 
inverted V, which stands on the deck between the bins. Beneath 
the apex of this inclined conveyor is the end of a second conveyor 
at right angles to it, and having an extension frame which can be 
raised at any angle and projected beyond the side of the barge. 

For coaling ships with side ports 
the barge is run alongside the 
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‘open port, and the conveyor 
run in so that its end is over the 
hatch. In another type of fuel- 
ing barge the coal is carried in 
bins in the hold, these bins 
having hopper bottoms with gates 
over a tunnel which traverses 
the length of the middle of 
the barge. Within this tunnel 
travels a continuous conveyor, 
which carries the coal back along 
the deck level, and discharges it 
into ah elevating conveyor shaped 
like an inverted L. ‘From the 
end of the horizontal leg the 
coal falls into a hopper feeding a 
conveyor, which can be adjusted 
at any angle, and is mounted ona 
turntable, so that it can be swung 
to any position. From the end 
of the conveyor frame is sus- 
pended a telescopic cylindrical 
shoot. When the barge is along- 
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side the pivoted conveyor is 


1900 
swung over the ship’s deck, and 
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the shoot lowered into the hatch, 
being moved from side to side as 
the coal is delivered, so as to 
keep the hold or bunker properly 
filled and the vessel in trim. All 
operations are controlled by steam 
engines, on the barge. One of 
these machines has a capacity of 
250 to 300 tons per hour. They 
are used at several ports in the 
Great Lakes. 

Filtration works for Pittsburg, 
U.S.A.—A few months ago 
the Director of Public Works 


PUMPING ENGINES 
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ey ang 2 U.S.A.,. was 
1900 directed by the city authorities 
to prepare plans for a filtra- 








Fig. 23—PROGRESS OF THE STEAM ENGINE 


A short paper on ‘'Thos, Newcomen’s Steam Engine,” by 
Thomas Lidstone, was read at the British Association in 1877. 

In a series of articles published in THE ENGINEER during 1880, 
on “ Pumping Engines at Staveley, Old and New,” will be found, 
on page 84, a full-page drawing of an atmospheric engine with 
Separate condenser built at Coalbrookdale in 1776. 

An interesting model of the Newcomen engine, as known in 1720, 
may be seen at work in the South Kensington Museum. 


Mr. Davey showed on the screen the two figures 23 and 24. 
as: them he has communicated the following passages to 
_ Above will be found a sketch of the ‘pickle-pot” condenser. 
Such condensers are indicated in both engines on Figs, 5 
and 6, ante, and were operated without air pumps, as already 
described. It is more than probable that such condensers were 
not known till after Watt’s invention of the separate ‘condenser, 
and that they were applied to improve the economy of the New- 
comen engine and to evade Watt’s patent. 


tion plant of sufficient capacity 
to supply every portion of 
the city with filtered water. 
The present population is 360,000, and the average daily con- 
sumption is 90,000,000 gallons, or 250 gallons per capita. The 
works would be completed in 19C6, when the population will, be 
about 395,000, with a consumption of 102,700, gallons, if the 
present rate continues. The use of meters, however, is contem- 
plated as a part of the scheme, and it is estimated that by 1906 
about 40 per cent. of the meters required for all the services would 
be installed, and would probably reduce the average daily con- 
sumption at that time to about 88,000,000 gallons. The plans were, 
therefore, made for a plant of 90,000,000 gallons daily capacity, or 
a total of 135,000,000 gallons to alluw for an increase in the average 
and for filters out of use, There will be 45 covered filters of one 
acre each at a rate of 3,000,000 gallons, also settling basins, reser- 
voirs for filtered water, intakes and supply pumps, a high-service 
pumping station, a 42in. supply main, and 40 per cent. of the 
meters required. The rest of the meters would be installed by 
1910, by which time the consumption per capita is expected to be 
reduced to 150 gallons. The total cost is estimated at £1,430,400, 
of which £945,600 is for the main part of the city, and £484,800 is 





for the South Side district. The effect of metering the supply is 
expected to be such that these works will be of sufficieut capacit 
until 1925, the average consumption being reduced, it is cnguinedl 
to 125 gallons per capita by 1920, and continuing at tha‘ figure 
until about 1930, The cost of covering the filters is estimated at 
214d. per square foot, or £3600 per acre. 

Onited States Government Gun Factory.— A Board appointed 
to consider the enlargement of the gun factory at the 
Washington navy yard, and to consider also the general 
policy of. the. United. States Navy Department in regard 
to the building cf guns, has made its-report. The report 
states that the existing factory is quite inadequate, and recom- 
mends its enlargement at a cost of £840,000 to enable it to 
produce all the guns of the main battery, and half the guns 
of the secondary battery.of the ships annually provided for, 
which are assumed to average--four large vessels annually. 
The report states that’ the normal output should be by one 
shift of men working ‘eight hours, The machinery equipment 
should be, of. such capacity as with eight hours’ labour to permit 
the completion from forgings—procured.from private manufac- 
turers—of- all guns of calibres-from in. ‘to 12in. inc!usive, 
required for four large: vessels of war—battleships or first-class 
cruisers. The forging plant should be increased to a capacity 
permitting the production from billets or ingots—from private 
manufacturers—of forgings of size suitable for guns of second- 
battery calibres, in annuai quantity, equal to half the requirements 
of the four ships, The estimate of £840,000 includes the following 
principal items : 


Buildings. Machinery. 
ory x 
Forge shep .. 27,000... .. 30,00 
GQubseen: so 26 oc icc ic ER ae ae eee 
~ Gun-carriage shop- ..° ..- ..° 67,000 138,200 
Electric power piart.. 19,000 .. .. 41,000 
Steam power plant ..° S “ET ve 0s _ 
e Vohmdry * ... .. ... .« «- WOOD .. .. .31,000 
Coal storage and handling. .. - fal dae 4 000 
Total 525,000 .. 315,0 0 


Steel shipbuilding in the United States.—Tho United States Com- 
missioner of Navization has made a report covering the shipbuild- 
ing conceras which build steel vessels. On July 1st, 1903, the total 
number of steel merchant vessels under construction was 88, 
havieg a gross tonnage of 255,675 tons, as compared with 104 
vessels with a gross tonnage of 347,486 tons on July Ist, 1902. 
The Government vessels under construction numbered 47, with a 
gross tonnage of 334,147, as compared with 67 vessels, with a 
gross tonnage of 269,890 in 1902. The total number of steel 
vessels under construction on July Ist of the present year was, 
therefore, 135, with a gross tonnage of 589,822 tons, as compared 
with 171 vessels, with a gross tonnage of 617,376 tons, on the same 
date in 1902. The figures show a heavy decline in the construc- 
tion of merchant ships, which has not been entirely offset by the 
unusually large amount of Government construction in hand. The 
most significant feature, however, is the fact that a large propor- 
tion of the merchant tonnage now under construction will be com- 
pleted before the end of the current fiscal year, after which the 
building of steel steamers on the seaboard promises to be restricted 
to the demands of the coastwise trade, which are inadequate to keep 
the yards employed. The Commissioner of Navigation estimates 
that unless Congress authorises the construction of an unusually 
large number of war vessels the seaboard shipyards will be 
reduced to less than half their capacity before the end of the 
current fiscal year. Of 43 shipbuilding concerns, 10 had both 
merchant and Government vessels under construction, 9 had 
merchant vessels only—two of these being on the Great Lakes— 
11 had Government vessels only, and 13 had no merchant or naval 
construction in hand on July Ist, 1903. _The ten concerns had 
£3,600,000 capital, and employed 15,200 men ; the nine concerns 
had £1,030,000 capital, and employed 14,552 men; the two con- 
cerns on the Great Lakes having £250,000 capita], and 8452 men. 
The eleven concerns having Government vessels only had 
£3,716,000 capital, and employed 16,700 men. Thus, the thirty 
concerns having work under construction had a capital of 
£8.346,000, and employed 46,452 men. As several of the merchant 
vessels will be completed during the current fiscal year, there will 
probably be not more than 50,000 tons of merchant vessel work 
remaining in hand on July Ist next. This condition of affairs will 
no doubt stimulate the movement to obtain a Shipping Act of 
some sort at the next meeting of Congress. 

Suburban tank locomotives.—For operating the heavy suburban 
traffic on the Germantown and Chestnut Hill lines the Philadelphia 
and Reading Railroad, U.S.A., has introduced some heavy tank 
engines, to replace the four-coupled bogie tender engines, 
There are ten stops in the first six miles, and there are 
heavy gradients and sharp curves. Trains of six carriages must 
be operated with quick acceleration to give satisfactory ser- 
vice. The engines have six-coupled driving wheels, with the fire- 
box set over the two rear pair, so that the boiler is very high. At 
the front end-is a two-wheeled or ‘‘ pony” bogie, while a two- 
wheeled bogie is under the cab and rear tank. ‘here is no room 
for side tanks. The cab is entirely enclosed. The principal 
dimensions are as follows :— 





Cylinders .. .. 20in. x 24in, 
Driving wheels .. 5ft. ljin. 
Bogie wheels da 2ft. 6m. 
Driving wheel base .. . 12ft. 6in 
Total wheel base tito tw, alae <ca Rem: well 
Boiler, diameter ea me, ae ee 6a ae ee, ee 
Steam pressure .. 200 Ib. 


Leet ae eC ee es 
Fire-box, length and width .. -- «- Tft. 10in. x &ft. Sin. 

*” opth .. 2... oe 4:t. 1! }in. and 3ft. l0jin, 
Tubes, 447, diameter «« ‘«se, ae 


. ST Ge! cs aa SS es ke ee om ee 
Heating surtace— 
Fire-box 156 eq. ft. 
Tubes ee 
Oo. co ca oak ssa dee re 
Grate surface ay ae ak sat baa ie ee oe 2 
Weight— 
On driving wheels ssa as <o” eu ne, Qe 
CueRN I ew ce cc ce ce ks es 
COGN. ew ok te ee. ce: ee eee 
Total -- 100 ,, 
Capacity oftank .. ..°.: .. . 3000 gallons 
: os COE 3} tons 


Coal production in the United States.—In 1902 the coal produc- 
tion of the United States reached 300,930,659 tons, valued at 
£74,626,770. Of this total, the anthracite output amounted to 
36,865,710 tons, which was 40 per cent. less than that of 1901, 
while the reduction in value—at the mines—was 27 percent. This 
was due to the great coal strike, which lasted five months. A large 
part of the shortage caused by this strike was made up by the use 
of bituminous coal, but it was not entirely made up, since many 
factories were closed on account of being unable to obtain any fuel 
whatever, or only at exorbitant prices. The output of bituminous 
coal was 259,641,064 tons, valued at £58,423,400. This was an 
increase over 1901 of 33,814,215 tons in quantity, and £11,142,100 
in value. Of the thirty States in which coal was produced in 1902, 
only seven produced less than in 1901. A notable feature of the 
anthracite industry is the development made in recovering fuel 
from the old waste heaps or culm banks. When this industry was 
in its flourishing early days, mtch of the finer stuff was thrown 
away either through careiessness or as being of little value. f+. 
1890 the washery industry was started to recover and utilise this 
fuel, and in that year 41,600 tons of coal were recovered and 
marketed. The work has increased to such an extent that in 1901 
the washery product amounted to 2,567,335 tons, but as many of 
the washeries were closed by the strike their output in 1902 was 
only 1,959,466 tons. In 1899 the product of the washeries repre- 
sented only 0-11 per cent. of the total product, but this increased 
to 4-79 per cent.“in 1901, and 6:28 per cent. in 1902, 
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Fourteen-wheeled locomotives.—The heaviest goods locomotives now 
in service in the United States are a lot of seventy engines built by 
the Baldwin Works for the Atchison, Topeka, and Santa Fé 
Railway. These are four-cylinder tandem compound engines, with 
ten coupled driving’ wheels and a two-wheeled bogie leading and 
trailing, the latter being under the fire-box. ese immense 
machines weigh 143 tons, with 117 tons on the drivers. The 
cylinders are slightly inclined, their axial lines passing through 
the centre of the middle driving axle. The fire-box has sides 
almost vertical, with a curved or arched crownsheet. The dimen- 
sions are as follows:— 

Cylinders, high-pressure... 
Cylinders, low-pressure .. 
ie 
Bogie wheels, front, 2ft. 6in., rear 
Driving wheel base .. .. .. 
Total wheel base 
Weight on drivers 
He front bogie 
x rear bogie 
Total weight .. .. 
Boiler, diameter ‘ 
Steam pressure... .. .. .. 
Tubes, number 390, diameter 
Dubos, ew. 8k os as 
Fire-box, length 
A width .. 
e ME eG lew. | oe 
Heating surface, fire-box.. 
tubes .. 
total .. 


19in. x 32in. 


6ft. 6in. 
6ft. Sin. and 6ft. 6in. 
210 square feet 
4586 2 
‘io < 1 ee 
+. oe ae *” 
-. llin. x 12in. and 12in. x 12in. 
oe ce cs Of. Sin. 
20in. x 15in, 


” ” 


” ” 
Grate surface ‘ 
Driving journals ee 
Height to centre of boiler 
Two fire-doors .. .. .. 


Tender. 


Type .. 
Wheels .. 
Journals... 
Weerrtatenk ... <. ». oo 
Weight of engine and tender oo c+ ee 225 tons 

Whee! base of engine and tender.. .. .. .. 66ft. 

A concrete aqueduct.—The Pecos Irrigation Company has recently 
built a reinforced concrete arch aqueduct, 500ft. long, across the 
Pecos Valley in New Mexico, U.S.A., to replace an old timber 
flume. There are four arches of 100ft. span, with a radius of 
62}ft., and a rise of 25ft. The springing line is practically at the 
surface of the ground, which isa dense and firm conglomerate. 
The piers are Sft. by 25ft., built directly upon this conglomerate, 
and carry a load of 200 lb. per squareinch. The thickness at the 
crown of the arch is 4ft., and above this the sides rise 18ft., being 
20ft. apart in the clear. The sides are 2ft. thick, reinforced by 
pieces of old 50 lb. flange rails, set vertically, with their ends bent 
horizontally. Horizontal lines of similar transverse rails are 
embedded in the floor and connect the tops of the side walls. 
These rails are spaced 4ft. apart. The concrete was composed of 
one barrel of Portland cement to one cubic yard of sand and 
gravel obtained by breaking up the local conglomerate. The work 
was done in transverse sections beginning at both haunches. At 
the ends, the slopes of the irrigation canal are faced with concrete, 
so as to make a good connection with the aqueduct and prevent 
water from leaking around the concrete aqueduct at its junction 
with the canal. The structure contains 5500 cubic yards of 
concrete, and about nine cubic yards were placed per day of ten 
working hours. It was mixed wet enough to quake under moderate 
ramming. The canal is 40 miles long, and extends from a lake 
formed by a rock-fill dam 500ft. long and 50ft. high, which forms 
a lake eight miles long and two miles wide. In spite of the 
inaccessibility of the site, the cost of the aqueduct was only £9000. 

Steam and electric traction.—The conversion of the entire system 
of the New York elevated railways from steam to electric traction 
is showing some surprising results. When the roads were built 
steam locomotives formed the only means for handling the great 
and ever-increasing traffic. A few experiments with electric 
locomotives were made from time to time, but steam locomotives 
were the sole means of traction, and gave remarkably good service, 
though with the disadvantages of cinders from the chimney and a 
good deal of noise and dirt, together with a comparatively low 
rate of acceleration. 
extent that radical means had to be taken to provide the accommo- 
dation, and after careful investigation electric traction was 
adopted, using the third-rail conductor system. A comparison of 
the operating results for the second quarter of 1902, when only 
steam locomotives were in service, and 1903, when only electric 
locomotives were used, is as follows :— 

1902. 

£ 
- 571,450 
280,221 
291,229 


Double bogie 
2ft. 10in. 


Gross earnings 

Working expenses 

Net earnings 

Total income 5 13,486 .. 

Interest and taxes 131,170 

Surplus .. « oo o» BORRS .. wo o Beee 
The increase in net earnings is at the rate of £400,000 per year. 
The cost of train service per passenger during the above period 
was 1-12 pence for the steam and 0-99 pence for the electric 
locomotives. This was due to the increase in number of 
passengers. Longer and more frequent trains increased the 
carrying capacity, and during the second quarter of 1903 the train 
service on the entire system, with only 110 miles of track—includ- 
ing terminals and sidings—averaged 165,000 car-miles per day. 
The train movement required the continuous exertion of 45, 
horse-power of electric energy. 

Tenders for the New York cantilever bridge.—Great disappointment 
attended the opening of tenders for the superstructure of the great 
cantilever bridge to be built over the East River at Blackwell’s 
Island, New York. The bridge will have the largest cantilever 
span in the United States, 1182ft., and the construction is exceed- 
ingly heavy. The plans prepared by the Bridge Commissioner in 
detail called for the use of 18in. nickel steel eye-bars for the to 
booms, these being the first eye-bars of such size ever designed, 
while it is also the first time that nickel steel has been specified for 
such large bridge members, The Commissioner’s specifications also 
provide rigid tests, and the combination of the novelty of the 
work, the severity of the contract requirements, and the utter 
uncertainty as to labour conditions, have doubtless deterred many 
manufacturers, even those having already plants capable of 
making the great eye-bars, Many builders have plenty of easier 
and more lucrative work, and did not care to undertake a contract 
of this sort and on such conditions. It would be ‘‘ magnificent,” 
but it might not be ‘‘ business.” There was but one tender 
received: 4-15d. per pound for 4500 tons of nickel steel eye-bars 
and pins, 3-025d. per pound for 3200 tons of structural steel eye- 
bars and pins, and 2-955d. per pound for 35,000 tons of other 
structural steel. The total of the tender was £1,051,103, or 
£340,000 over the Commissioner’s estimate, which he had considered 
liberal, These prices included erection, and the erection of such 
a structure would not only be difficult in itself, but would necessi- 
tate special machinery and appliances for handling the enormous 
members. But the contract would allow only two years for all 
manufacture and erection. Under the circumstances there is 
little wonder that the bridge building companies showed no eager- 
ness for the contract, and their action is of particular interest in 
connection with the articles on ‘‘The Inspection of Materials” 
and ‘‘ Standard Bridges” in THE ENGINEER of September 25th. 

Pennsylvania railroad tunnel at New York.—This great engineer- 
ing work, which has now been commenced, will bring the Penn- 
sylvania Railroad to an underground terminal station in New York, 
while at present passengers have to cross from Jersey City to New 
York in large twin-screw ferry steamers. The tunnel will be 
23 miles in length. For 600ft. west of the terminus it will be a 
four-track tunnel, The next 1100ft. has three rectangular tunnels, 


The traffic eventually developed to such an }: 


the middle one carrying two lines of rails, and merging into a 
double-line tunnel ae connects with two single-line tubular 
tunnels, 5947ft. of which will be subaqueous work. Beyond this 
is 5900ft. of two single-line arched tunnels. The four-track tunnel 
is 52ft. wide in the clear and 28ft. high tothe arch roof. Thesides 
consist of steel columns, and these carry bowstring riveted 
trusses, the clear height from rail to horizontal boom being 
16ft. 34in. The columns and upper booms are embedded in the 
concrete walls and arch. In the rectangular tunnels the steel 
columns carry transverse plate girders, with a roof of longitudinal 
rolled steel joists embedded in concrete. The central gallery or 
tunnel will be 27ft. by 19ft., or 16ft. clear above the rail ; the side 
galleries will be the same height but 15ft. wide. The river tunnels 
will be 23ft. diameter inside the cast iron lining, and 19ft. clear 
inside diameter to the concrete. This diameter is only for the 
upper part of the tunnel. At the springing line the concrete runs 
out horizontally 3ft. 8in., and then drops vertically Sft. 7in., with 
a flat or horizontal floor. This forms a sort of rectangular trench 
12ft. wide and 8ft. 7in. deep—6ft. 6in. to top of rail. In this the 
trains will run, so that accidents from derailment will be practically 
impossible. Conduits for electric wires and cables will be built 
into the concrete walls. 








LAUNCHES AND TRIAL TRIPS. 


MANCHESTER Port, spar deck steel screw steamer ; built by, 
Furness, Withy and Co., Limited ; to the order of, Manchester 
Liners, Limited ; dimensions, 872ft.; and capacity 376,000 cubic 
feet ; engines, triple-expansion, 26in., 42in., 72in. by 48in., pres- 
sure 1801b.; constructed by Richardsons, Westgarth and Co.; 
launch, October 2nd. 

REICHENFELS, steamship ; built by, Swan, Hunter and Wigham- 
Richardson, Limited ; to the order of, Deutsche D.G. ‘‘ Hansa ;” 
dimensions, 400ft. by 514ft. ; engines, quadruple-expansion, on 
Yarrow, Schlick, and Tweedy system ; trip was quite successful ; 
trial trip, October 19h. 

KiLpakE, steamship ; built by, Craig, Taylor and Co., Stockton ; 
to the order of, Kilsyth Shipping Company, Limited ; dimensions, 
316ft., 44ft. by 22ft. 6in.; engines, triple-expansion, 22in., 36in., 
58in. by 39in., pressure 160 lb.; constructed by, North-Eastern 
Marine Engineering Company; the trip was considered highly 
satisfactory ; trial trip, October 20th. 

WILSTER, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Trechman 
Steamship Company, Limited, West Hartlepool; dimensions, 
320ft. by 46ft. by 23ft. 7in.; engines, triple-expansion, 23in., 38in., 
62hin. by 42in., pressure 1601ib.; construc by, Blair and Co., 
Limited; a speed of 11 knots was attained; trial trip, 
October 20th. 

TROUTPOOL, trunk screw steamer; built by, Ropner and Son, 
Stockton ; to the order of, Pool Shipping Company, Limited, West 
Hartlepool ; dimensions, 336ft. 3in., 48ft. by 24ft. 3in.; to carry, 
5150 tons dead weight; engines, triple-expansion, 1200 horse- 
power, pressure 180 1b.; launch, October 21st. 

St. ANDRE, steel scraw steamer; built by, Ones Taylor and 
Co.; to the order of, French owners ; dimensions, 240ft., 32ft. 6in. 
by 16ft.; engines, triple-expansion, 17in., 28}in., 46in. by 33in., 
pressure 180 lb.; constructed by, North-Eastern Marine Engineer- 
ing Company ; launch, October 21st. 

TORDENSKJOLD, steel screw steamer ; built by, Tyne Iron and 
Shipbuilding Company, Limited ; to the order of, Mr. Wilh. 
Wilhelmsen, Norway ; dimensions, 335ft., 48ft. by 28ft. ; engines, 
triple-expansion, 24in., 39in., 66in. by 45in., pressure 1801b. ; con- 
structed by, North-Eastern Marine Engineering Company ; launch, 
October 2ist. 

MANCHESTER MERCHANT, spar deck steamer ; built by, Nortb- 
umberland Shipbuilding Company ; to the order of, Manchester 
Liners, Limited ; dimensions, 373ft., 48ft. by 30ft. 10in.; to carry, 
7000 tons deadweight ; engines, triple-expansion, 26in., 42in., 
72in. by 48in., pressure 1801b.; constructed by, Richardsons, 
Westgarth and Co., Limited; built for North Atlantic service ; 
Jaunch, October 22nd. 

ALIcIA, steel screw steamer ; built by, William Gray and Co., 
Limited ; to the order of, Messrs, Metcalfe, Simpson and Co. ; 
dimensions, 300ft., 42ft., 21ft. Qin. ; engines, triple-expansion; 
214in., 35in., and 58in. by 39in., pressure 1601b. ; constructed by, 
Central Marine Works, builders; satisfactory trip in bad 
weather ; trial trip, October 22nd. 

SHEILA, turret steamer ; built by, William Doxford and Sons, 
Limited, Pallion ; to the order of, Messrs. Weddel, Turner and 
Co. ; dimensions, 340ft., 50ft., 25}ft. ; to carry, 6050 tons; the 
vessel is to have a speed of 9} knots ; launch, last week. 

EGRET, steamship; built by, Swan, Hunter, and Wigham 
Richardson, Limited; to the order of, the Cork Steamship 
Company, Limited; dimensions, 260ft. by ft. ; a speed of 
over 12 knots was attained ; trial trip, October 27th. 

FREDERIC FRYER, sand pump dredger ; built by, Wm. Simons 
and Co., Renfrew ; engines, triple-expansion ; a speed of 9} knots 
was attained ; trial trip, last month. 

CoRINTHIA, single deck steamer ; built by, R. Craggs and Sons 
Limited, Middlesbrough ; to the order of, Mr. D. G. Moraitis, of 
Andros ; to carry, 5500 tons deadweight ; engines, triple-expan- 
sion, 23in., 38in., 64in. by 42in., pressure 180 Ib. ; constructed by, 
Richardsons, Westgarth and Co.; a speed of 11} knots was 
attained in trim ; trial trip, October 31st. 








BOOKS RECEIVED. 


Free Trade, Protection, Dumping, Bounties, and Preferential 
Tariffs, By Henry A. Agacy. London: Longmans, Green and 
Co. Price 2s. 6d. net. 

Lectures to Plumbers, Second Series. Being a variety of papers 
on Sanitary Fittings and their Fixing, Leadwork, Coffin Lining, 
Hydrostatics and Hydraulics. By J. Wright Clarke. London: 
B. T. Batsford. Price 6s. net. 








PuysicaL Socrety.—At the end of last session it was decided to 
hold meetings alternately in the afternoons and evenings, and 
to change the place of meeting from the Chemical Society to the 
Royal College of Science, where the facilities for experimental 
demonstration are very complete. The first evening meeting will 
be held on Friday, 13th inst., at eight p.m., when Sir Oliver ge 
will describe and illustrate by experiments :—(1) Means for 
electrifying the atmosphere on a large scale; and (2) an arrange- 
ment for driving mercury pumps, 

COLLAPSE OF A STEEL STRUCTURE AT MOTHERWELL.—About 
six o'clock on the night of Thursday, 29th ult., the steel structural 
work of a large power station which the Clyde Valley Electrical 
Power Company is erecting in the Motherwell district a 
without warning, and fell with a crash which alarmed the whole 
neighbourhood. The occurrence took place, fortunately, just after 
the workmen had ceased for the day and no one was hurt, The 
structure was well advanced, and hundreds of tons of girders. 
columns, beams, &c., are lying in one huge heap, the girders an 
beams being much twisted and bent. The collapse is supposed to 
have been due to the wind changing its direction, at a time when, 
although the standards were bolted down to the concrete founda- 
tion, and guy ropes stayed the structure, there was as yet no 
grouting done. The structure was being erected by the Brandon 





Bridge Building Company. The work of months has been spoiled, 
and the loss as well as the delay will be serious, 





———————— 


THE IRON, COAL, AND GENERAL TRADEsg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) , 

THE engineering trades are fairly active again this week, 

regular employment is being found for the workpeople, oo 

structive iron and steel makers have some good orders on hand on 

railway and municipal account, whilst roofing and gasometer 
requirements are also affording a considerable amount of business, 

Plantation and edge tool makers have sufficient work on their 

books. The demand for heating apparatus is improving, and 

makers of steam fittings are busy. Gas co and fittings are bei 
ordered freely, and the equipment of the Walsall gasworks js 
shortly to be increased by the installation of coal charging and 
hauling machinery, 

The Works Committee of the Tame and Rea District Drainage 
Board have decided to extend the £12,000 to be spent upon the 
ot? ema works by £2000, thus making the outlay 

000. 


Statistics from New Zealand show that theimportsinto that country 
of British galvanised iron last year reached nearly 18,000 tons, or 
more than double the total for the year preceding, and the value 
came to close on a quarter of a million sterling. The correspond. 
ing imports into the rest of Australia were worth over three 
quarters of a million sterling, reaching in round numbers 55,000 
tons, or an augmentation of 6000 tons upon the previous year, 
Galvanised iron tanks are quoted in the chief Australian distribut- 
ing centres at 70s. for 400 gallons capacity, and 40s. for 200 gallons, 
but customers insist upon concessions. Galvanised iron sheets are 
being quoted £11 f.o.b, Liverpool for 24 gauge ; and plain sheets 
areabout £7 for singles, £7 2s. 6d. for doubles, and £7 15s. for trebles, 
At these prices a fair business was done on ‘Change in Birmingham 
on Thursday, and as producers seem more inclined than recent] 
to meet consumers’ views, a yoy og good business resulted, 
Hoops were quoted £6 17s, 6d. to £7 2s. 6d., and nail rod and 
rivet iron was £6 12s. 6d. upwards. A good call was reported for 
marked bars at £8 10s., and common unmarked changed hands at 
£6 5s. to £6 10s. 

Steel is in good inquiry on engineering account, and the rumours 
as to renewed American competition do not appear so far to have 
affected quotations by Staffordshire makers, which remain at 
£4 12s, 6d. to £4 15s. for Bessemer billets, with Siemens about 
2s, 6d. more ; steel girders, £5 15s, to £6 5s. 

Great satisfaction was expressed at the monthly meeting of the 
South Staffordshire Mines Drainage Commissioners held at Dudley 
on Wednesday, at the announcement that at the recent annual 
meeting of the Mortgagees’ Committee it had been decided to 
withdraw objections to the expenditure upon the Tipton district 

ded scheme, and to ider that upon its engineering 
merits. It should now be possible to make an early start upon this 
greatly needed undertaking, which, if successful, is capable of 
doing so much to further the best industrial interests of the 
district. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Little or nothing in the way of material change can 
be reported as to the general condition of the Lancashire engineer- 
ing trades. Although the position is unsatisfactory to the extent 
that very few establishments have work in hand that will carry 
them far ahead, and some branches would seem to be settling down 
into slackness, the situation, taking it all through, is not one of 
actual depression. In a hand-to-mouth sort of fashion orders come 
forward which keep machine tool makers, with few exceptions, 
tolerably well engaged, and the more promising outlook in the 
textile machinery trades to which I made reference last week is 
being maintained. Boilermakers and hydraulic engineers con- 
tinue but indifferently employed ; locomotive builders are not in 
the strong position they were a few months back, and in railway 
plant and material generally new work is not at all plentiful. 
Structural and electrical engineering for the most part is fairly 
brisk. 

With the position in the engineering trades and also in the iron 
and steel trades not at all so satisfactory as could be wished, the 
tariff question naturally engages a g deal of attention as a 
possible means of bringing about some improvement. There is, of 
course, a good deal of diversity of opinion, but the preponderating 
feeling ngst gineers and iron and steel manufacturers, 
and particularly in the wire trade of this district, is in favour of 
some revision of present fiscal methods which would be a check 
upon what is termed the unfair competition of foreign rivals, who, 
whilst closing their own home markets against us, dump down 
their surplus production here free of duty, to the injury of local 
industries and the restriction of industrial development. It is, 
however, difficult to get any definite statement of exactly what 
should be done, except that preferential colonial tariffs would seem 
to be one re-adjustment of our fiscal policy which is most favour- 
abl ° 
On the iron and steel market here business continues slow, con- 
sumers still buying only from hand to mouth. An official reduc- 
tion of 1s, 6d. per ton on all brands of Lincolnshire pig iron has 
during the past week been perhaps the most noticeable occurrence, 
and in view of the fact that the leading Lincolnshire makers are 
well sold for their present production, this giving way in prices 
had scarcely been anticipated. One or twoof the makers have not 
followed the official reduction, and Lancashire makers-also have, so 
far, not altered their list quotations, whilst Derbyshire brands remain 
unchanged. None the Toes this considerable drop in Lincolnshire 
iron has a weakening effect, and may probably lead to some giving 
way in other local and district brands, whilst speculative 
merchants are encouraged to continue their ‘‘bear” opera- 
tions. Middlesbrough iron remains fairly steady ; makers 
have perhaps eased down from their full quotations of a 
week or so back, but, on the other hand, there is less of 
the low-cutting quotations in the open market. Scotch iron 
remains without quotable alteration from the low prices which 
have recently been ruling. Persistent reports have n current 
on the market during the past week that a sale of 10,000 tons of 
American pig iron has been made for delivery into this district. 
Very careful inquiries have, however, failed to elicit any confirma- 
tion, and certainly no freights have been arranged with the 
cotton steamers that are to arrive during the next month for any 
such quantity to be brought over under the usual conditions 
which enable American iron to be imported into this district. 
Notwithstanding only a slow hand-to-mouth sort of business in 
finished iron, and the principal forges indifferently off for work, 
the Associated Lancashire manufactured iron makers, who held 
their usual fortnightly meetings in Manchester on Tuesday, to 
consider prices, are not only holding firmly to their list basis rates, 
but are quoting only for delivery at stations, which means that 
buyers have to pay the cartage rates to their works, which 
to this extent represents practically an advance in prices. The 
steel trade generally remains weak, hematites, although without 
uotable alteration, being easier, with merchants offering at con- 
siderably under makers’ rates. For billets open market prices are 
irregular, owing to outside a both from America and 
Germany, and in finished steel there is low cutting to secure 
business, ey 

In pig iron consumers, owing to the weak, unsettled condition 
of the market, buy only to cover immediate requirements, and 
where there is any forward business to be done merchants, in some 
instances, are sellers at under even minimum current rates. Deli- 
vered Manchester, Lancashire makers still quote for No. 3 foundry 
about 53s, 6d.; Lincolnshire ranges from 48s. to 493. 6d., and 
Derbyshire 53s, 6d. to 54s, 6d. net. Forge qualities delivered 
Warrington are quoted from about 48s, 2d, to 48s, 8d, Lincolnshire 
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to 49s. 8d., and 503. Lancashire and Derbyshire brands, Middles- 
prough, delivered by rail Manchester, averages about 51s. 7d. to 
523, 1d. net ; Scotch iron, delivered Manchester docks, 55s, 6d. 
‘oi and Glengarnock, and 58s. 6d. to 593. Gartsherrie. 


iglinton B " 

Pe roalite makers still quote about 65s, to 66s. net for No. 3 
foundry, delivered Manchester; but through merchants crders 
might be placed at about 62s. 6d. to 633, net. 


The smaller finished ironmakers are fairly off for work for the 
present, but the large Lancashire forges are short of orders to keep 
them fully going, and it is exceptional where there is work on the 
books beyond a month or so ahead. Quoted rates remain, 
delivered Ma : La hire bars, £6 8s. to £6 10s. ; North 
Staffordshire bars, £6 7s. 6d. to £6 10s, _and £6 15s. ; but ‘from 
some outside districts bars are coming in at about £6 63, Sheets 
are still quoted £8 to £8 23, 6d., and hoops £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths, and 2s. 6d. less for shipment. 

Reports are current of American billets coming upon this 
market at about £4 per ton, and German billets are being quoted 
from £4 5s. to £4 6s., with English billets from £4 103. upwards, 
and local makers quoting £4 12s. to £4 13s, re ton, delivered 
in the district. Steel bars average about £6 5s, to £6 7s. 6d. ; 
common plates, £6 to £6 5s.; and boiler plates, £6 12s, 64d., 
delivered in the Manchester district. 

Messrs. John Hetherington and Sons, Limited, of Manchester, 
who make a speciality of direct motor-driven horizontal turning 
and boring machines, have just completed one of these tools 
6ft. 9in. by 3ft., with two drilling spind'es on the cross slide for 
drilling and turning the built up-crank webs of locomotive 
crank shafts, each spindle being independently driven by 
a sepsrate motor, This tool, which has been specially 
designed for one of tke English railway companies, is con- 
structed to deal with tires from 3ft. to 6ft. diameter, and is 
driven by a two-speed three-phase motor; there are also four 
changes by gears and the ordinary treble gear, whilst each tool 
ram is provided with eight positive and continuous feed ratios for 
turning, boring, and surfacing, which are entirely independent, 
and may be fed in the same or opposite directions at the same 
time and at a different ratio of traverse of each other. When 
drilling and boring crank webs the table of the face plate is at 
rest, a special chuck being mounted thereon to which the webs in 
pair are cramped, and the eyes are bored out to the sizo required 
by special bars placed in the spindles, each bar having a boring 
head for three tools. 

The situation in the coal trade of this district undergoes no really 
material change. Requirements for house-fire consumption con- 
tinue extremely slow for the season of the year, and in place of 
the usual upward move in prices with the commencement of winter, 
collieries are barely able to maintain late rates, and even with pits 
not averaging more than four days per week are scarcely moving 
away their restricted output. The lower descriptions of round 
coal also continue in not more than moderate demand for steam, 
forge, and general manufacturing purposes, with prices weak, and 
special quotations made to clear away quantities. The continued 
short time at collieries, and consequent curtailment in the produc- 
tion of slack, together with the increasing mill requirements for 
engine purposes, is causing some scarcity of engine fuel here and 
there at Lancashire collieries, but with surplus output still coming 
in from outside districts, there are ample supplies on the market, 
and no better prices are obtainable. 

With continued depression in the iron, engineering and other 
large coal-using industries throughout Lancashire, the commoner 
qualities of round coal used for steam and forge purposes still 
meet with but an indifferent inquiry, and accumulations of surplus 
output at collieries occasionally compel clearance sales to be 
pushed at low figures, which tend to weaken prices generally. 
There is, however, no quotable change on late rates, which remain 
low at about 7s. 9d, to 8s, 3d. for ordinary descriptions, up to 
9s, 3d, to 9s. 6d, for the better qualities of steam and forge coals 
at the pit wouth. 

The position with regard to engine classes of fuel tends towards 
some improvement, and inquiries are coming forward for contracts 
into next year, whilst the demand for mill consumption is steadily 
increasing. With their present restricted production some of the 
Lancashire collieries are finding it difficult to keep up with the 
increased requirements of their customers, but until there is a 
better demand for round coals they will not be in a position to 
put their pits on full time. This is keeping down the local supply 
of engine fuel, and causing a scarcity in some quarters, but from 
Derbyshire, Staffordshire, and also Yorkshire, there is still surplus 
coming on the market, which is more than ample to meet present 
requirements, As a consequence, although the market is tending 
towards rather more firmness, no really better prices are obtain- 
able, and at the pit mouth common slack remains about 4s. to 
4s, 6d.; good medium sorts, 5s. to 5s. 6d.; and best slacks, from 
5s. 9d. to 6s, 3d, and 6s, 6d. 

The shipping demand continues quiet, and supplies offering at 
the ports are considerably in excess of requirements, with the 
result that low special quotations are frequently made to effect 
clearances, and business is difficult at the ordinary current rates, 
Delivered at the ports on the Mersey, special lots of steam coal are 
to be bought at from 8s, 6d. to 83. 9d., with ordinary quotations 
about 9s, 3d. to 9s. 6d., and delivered at the Partington tips on 
Ship Canal, about 93, 6d. as the average quotations for bunker coal, 

A slackening off in the demand for furnace qualities of coke is 

the general report of makers both in the Lancashire and York- 
shire districts, and although there is no actually quotable giving 
way in prices, they are showing less firmness at the full rates which 
until recently have been readily got. Foundry cokes continue in 
good demand, and are firm at late rates. 
_ Barrow.—There is no improvement to 1.0te in the hematite pig 
iron trade, and the amount of business doing is comparatively 
small. Orders are not well held, and makers are finding it neces- 
sary still further to reduce the output of iron by blowing additional 
furnaces out. At present only five of the twelve furnaces are in 
blast, but the proportion in the rest of the district is less than 
this. Altogether only twenty-nine furnaces are in blast, and one 
of these is on charcoal iron, while another is engaged in the pro- 
duction of spiegeleisen. Prices are weaker at 563. 6d. for mixed 
Bessemer numbers net f.o.b., with ‘warrant iron at 54s. net cash 
sellers, buyers 24. less, Stocks of iron show an increase in 
warrant stores this week of 975 tons, and the stock held represents 
14,446 tons. Makers also hold very large stocks, and latterly 
they have only been able to clear a few small parcels, 

Iron ore is depressed at 103. 6d. per ton for good average sorts 
net at mines. Spanish ores, which are being imported in much less 
bulk, are quoted at 15s. netat West Coast ports, 

Only a small business is being done in steel produce. Heavy 
rails are notin large demand, and the few orders in the market are 
being keenly competed for by continental makers. There is 
practically no competition from America, although much is 
threatened. Prices are steady at £5 5s. per ton. There is only a 
small trade in ship plates, and merchant steel generally is in quiet 
request. Steel forgings are in request, and heavy steel castings 
ae steel castings are busy. Plates are lowerat £5 12s, 6d. 

er ton, 

There is nothing new to report in the shipbuilding and marine 
engineering trades, except the statement that Messrs. Vickers, 
Sons and Maxim are about to be commissioned to build another 
battleship for the Japanese Government. The new Lancashire 
——— Channel steamer Mellifont has had a very successful 

al trip, 

“ee and coke are quiet in demand, and prices are ruling very 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


enn South Yorkshire coal trade still keeps in a satisfactory con- 
ition, Although the weather is mild, the great floods, particularly 


in the south, have had the effect of stiffening values of house coal, 
and large weights are leaving the Barnsley coalfield for these 
districts. There is also a good demand in the immediate neigh- 
bourhood of the pits, and five days a week are being worked as an 
average. It is stated that owners do not press for the full advance 
imposed at the beginning of October, but this can only apply to 
those who are in a position to give large orders, as ordinary con- 
sumers of house coal have to pay the full ls. per ton more, 
Barnsley house, in which the largest business is done, runs from 
lls, 6d. to 12s, 6d. per ton in the high qualities, seconds and nuts 
making from 9s. 6d. to10s, 6d. perton, while best Silkstone fetches 
from 12s, 6d. per ton upwards—all at the pits. 

For steam coal there is still an active demand, the home trade 
being satisfactory, while the Humber ports continue to receive 
heavy deliveries ; the trade, however, to the Baltic ports is now 
tapering off. Values of coal bought in the open market vary from 
3d, to 9d. per ton more than the average contract price—Q9s. per 
ton—and these advances are easily obtainable. There is rather 
more doing in small coal, chiefly owing to the improvement in the 
cotton trade of Lancashire. To that market a very heavy weightis 
at present being sent. Common coal, indeed, is much better all 
round than it was a few weeks ago. 

A steady demand is reported for coke. Values are from 11s. 6d. 
per ton in the ordinary sorts, best washed coke fetching 1s. and 
1s, 6d. per ton higher. The increase in deliveries of gas coal, which is 
usually a feature at the opening of November, has been accentuated 
this week, heavy deliveries being made to the various Corporation 
gas departments, as well as to gas companies. 

In the heavy industries interest at present centres in the 
tenders for cruisers, the orders for which have just been 
given out, but although the cruisers are of the first class, and will 
require a considerable weight of armour—some 1000 to 1400 tons 
each—the work will not be sufficient to keep the three great 
Sheffield establishments employed for any length of time. It will, 
however, be welcome, as owing to the completion of the armour 
and forgings included in the last contracts given out by the 
Admiralty, more men are being thrown idle every week. No 
improvement is reported in the marine departments, owing to the 
depression in the shipbuilding yards, where the long-expected 
revival in railway material is still a matter of the future. It is 
doubtful if the railway companies will resume their old-time 
practice of ordering heavily ahead, as they know now that the 
means of production have been so greatly augmented, they can get 
what they want in a comparatively short time after the orders 
have been placed. There is no falling-off in the activity previously 
reported for tramway material, and fresh orders are being placed 
every week with the Sheffield firms. The latest contract is for 
points, crossings, and bolts for the Brighton Tramway Committee ; 
that order has been secured by Hadfield’s Steel Foundry Company. 

There is no improvement, speaking generally, in the condition 

of the steel trade. In one or two directions several establishments 
report a little more activity, but the better trade reported there is 
discounted by the depression elsewhere. It is not expected now 
that much change can possibly occur this side of 1904. In steels 
of lower carbon the Germans continue todo good business, though 
not to such an extent as to affect the crucible steel trade of this 
city. ‘ 
The London County Council has accepted the tender of Messrs. 
Jobn Musgrave and Sons, Bolton, for engines for the electric 
generating stations of the Council’s tramways now being erected 
at Greenwich. Messrs. Musgrave’s tender was £96,713. Several 
firms submitted lower tenders, but the Highways Committee, in 
the report to the Council, said: ‘‘In order that there should be no 
risk of failure, and that the best possible form of construction 
should be secured, we are of opinion that the extra expenditure 
involved by accepting the tender of Messrs. Musgrave and Sons is 
fully justified, as it is essential to the ful completion of the 
large and costly tramway works which the Council has in hand 
that the most satisfactory results should be obtained from the 
engines.” Messrs. Musgrave and Sons have obtained permission 
to sub-let certain portions of the work to the undermentioned or 
such other firms as may be approved of by the engineer under the 
contract, namely—(1) to Messrs. John Brown and Co., Sheffield, 
the manufacture of the heavy forgings; (2) to Messrs. J. Webb 
and Co., Bury, the manufacture of the light forgings ;.and (3) to 
Messrs. Wm. Jessop and Sons, Sheffield, the manufacture of the 
steel castings. 

As anticipated in THE ENGINEER last week, Mr. A. L. C. Fell, 
manager of the Sheffield Corporation Tramways, has been appointed 
to the management of the tramways under the London County 
Council. His election to the position, which was rendered vacant 
by the resignation of Mr. Baker, who has taken a similar position 
in Birmingham, was made on the 3rd inst. There were fifty-three 
applicant:. The salary is £1500 a year, without superannuation. 
Mr. Fellis to commence his duties on the Ist of January next. 

On the 2ad inst. experiments were made on the Bradford electric 
cars with the improved trolley standard invented by Mr. 8. 
Hindley, Sheffield. For this invention it is claimed that in the event 
of the wheel leaving the overhead wire, no matter at what angle, 
the boom falls a few inches and swings out of the way of road 
standards and overhead wires, thus obviating all risk to life. The 
experiments at Bradford were the first demonstration of the inven- 
tion given on any system, and are stated to have been entirely 
successful. They were carried out in the presence of the tramway 
manager and other officials, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

MANUFACTURERS of iron and steel in this district have this week 
not been so much ‘‘down in the dumps” as they have been for 
several weeks ; there is undoubtedly some improvement in certain 
branches ; an increased business is being done and at better prices 
than ruled towards the close of last month. The makers of Cleve- 
land pig iron have profited most by the cessation of the downward 
movement, and they consider that the outlook is more ee 
though this is a season of the year when an upward trend of the 
market is not usually expected, as the winter time is generally 
slack for pig iron makers, exports are small, and stocks increase. 
That, however, is not the state of business just now. October was 
remarkable for the briskness of the shipments of pig iron from the 
Cleveland district, but there is every reason to believe that the first 
half of November will be equally as good a period, if not the whole 
month ; at any rate, so far the deliveries have been very good, and 
the output, though it has lately been increased, is still hardly equal 
to the requirements, for some of the shippers have yet occasion to 
complain of delays in the execution of their orders. 

The number of furnaces in operation in the district has not been 
augmented, but some of those which have been making hematite 
are now producing ordinary Cleveland iron. 1f that had not been 
the case it would have been necessary to draw more heavily on the 
stock in the public warrant stores, or to re-light some of the idle 
furnaces. The latter alternative is not viewed with favour by the 
pig iron makers, for they consider the future too uncertain to 
justify such a step, seeing that if a furnace were blown in, it would 
probably have to be kept going, evenif trade declined. Consumers 
are falling back upon the stock in the public warrant stores ; that 
was reduced 18,774 tons last month, a larger decrease than has been 
reported for a very long period, and the quantity of Cleveland pig 
iron held by Connal’s was brought down to 109,669 tons at 
October 31st, a smaller quantity than has been known for over two 
years, The largeness of the decrease in the stocks in the public 
stores, and the heavy shipments, would seem to justify better prices 
than now are and lately have been quoted, and it is remarkable 
that the good statistics have had so little influence in keeping up 
values, 

The makers of East Coast hematite pig iron have had a very 





poor time for several months, and the difficulty of realising profits 


has compelled several firms to cease production at a number of 
furnaces, and to make ordinary Cleveland iron instead. Their 
difficulties have been increased during the last three weeks because 
of their inability to get the necessary ore, on account of the strike 
of miners in the Bilbao district. That is ended now, but supplies 
of ore have not again commenced to come to hand, as some time 
must elapse before operations are fully resumed at the mines. 
Makers have fortunately had large stocks of Rubio ore on which to 
draw, and these have so far served them. Ore merchants have in 
some cases been asking remarkable prices during the strike, but 
they do not appear to have realised them, and now that the 
trouble is over the quotation for Rubio is back to the old figure— 
14s, 9d. per ton c.i.f. Tees, while mixed numbers of East Coast 
hematite iron are lower than ever, sales being reported at 52s. 9d. 
per ton, with 51s. for No. 4. If there had been any considerable 
stock of hematite iron in the public warrant stores, hematite iron 
would-have had to come down still farther ; but there is only 13,000 
tons in the stores on the West Coast and 300 tons in those of this 
district. It cannot be said that the unsatisfactory condition of the 
hematite market is in any respect due to speculative ———- 
but it is caused by the slackness in shipbuilding, and’ the conse- 
quent depression in the steel plate and angle trades, which are the 
chief users of hematite pig iron. 

The business in Cleveland pig iron has shown some improve- 
ment this week, and this takes up the whole of the extra output 
that is reported ; in fact, even yet shippers have to complain that 
they cannot get all the iron that is due to them. The furnaces 
lately have worked too well ; they have made more No. 1 than the 
market has required, and instead. of there being a difference of 
2s. 6d. per ton between the value of Nos. 1 and 3, it isonly 1s. 6d., 
and then producers do not find it easy to dispose of it. No. 3 at 
one time last week was sold as low as 42s, 6d., but this week 
nothing below 43s, has been taken, and 43s. 3d. has been regularly 
quoted since Tuesday, though more is asked for the leading brands, 
even 45s. 

No. 4 Cleveland foundry is not readily obtainable, so much 
having been sold to the Scotch ironfounders, 

On Monday next, at the Royal Exchange, Middlesbrough, an 

uncommon way of disposing of pig iron is to be adopted. A cer- 
tain quantity is to be sold by public auction, in pursuance of a 
legal action between Messrs. Jaeger Brothers, Limited, iron 
merchants, Middlesbrough, and F, Wichelhausen, of Hanover. 
The lots comprise 1200 tons of No. 3 G.M.B. and 1200 tons of 4 to 
5 per cent. silicious pig iron, both f.o.b. Middlesbrough, and to be 
delivered either promptly or before the end of the year, at buyer’s 
option. 
FThe shipbuilding industry continues greatly depressed, and 
orders secured for new vessels do not serve to replace all the con- 
tracts that are completed, though the prices which builders will 
take are extremely low, and it is impossible to see how they can 
yield a profit. The builders in the North-East of England now 
consider that the time bas come when they can justly call upon 
their men to agree to a reduction of wages. The employers sadly 
need it, and the wonder is that they bave not insisted on it long 
ago. During the good times they advanced wages in the aggre- 
gate 35 per cent., but though their trade has been depressed for a 
considerable time the men’s wages have only been reduced 5 per 
cent. Thus when builders are only getting £5 15s. per ton for new 
vessels they are paying only 5 per cent. less in . than they 
were when they were realising £8 and even £8 10s. Certainly 
they have made claims for reductions, but have not stuck together 
and followed them up. It is now decided to call upon the men for 
a 5 per cent. reduction in piece rates, and 1s. 6d. per week in time 
wages, and after conferences with the men’s representatives it is 
reported that the men are to be given a month to decide upon 
their course of action. It cannot be disputed that the shipbuild- 
ing industry is in a very bad state, and fully warrants the reduc- 
tion claimed. It is reported that the Admiralty have placed 
orders with Palmer’s Shipbuilding and Iron Company, Jarrow, for 
three torpedo boats. 

The North-Eastern Railway Company has during the last few 
days been carrying on experiments on the York and Scarborough 
line with a view to ascertaining the respective merits of the 
vacuum and Westinghouse systems of brakes as applied to goods 
trains. For this purpose two trains, each of twenty-five of the 
new 40-ton wagons now in use in the Tyneside district, were fitted, 
one with the vacuum and the other with the Westinghouse brake. 
Appliances were carried in the brake vans for recording the speed 
at which the trains travelled and the time occupied in pulling up, 
detaching, shunting and attaching wagons, &c. In addition to the 
North-Eastern Railway officials, there were present at the trials 
representatives of railways in Switzerland, Russia, and other parts 
of the Continent, as well as some from America. The outcome of 
the experiments has not yet been made public. 

In addition to the new railway schemes that have 
already been noticed in these columns, it may be stated that a 

roposal is being revived for the construction of a line from the 

idland at Hellifield to the North-Eastern at Darlington. The 
line would proceed from Hellifield through Flasby and Gargrave, 
join the Yorkshire Dales Railway at Rylstone, thence to Thresh- 
field, and forward by a new line through Kettlewell and Buckden 
into Wensleydale and Twaladale. This would involve a good deal 
of tunnelling between Kettlewell and Wensleydale, and between 
that and Twaladale. 

Among the mayors-elect in this district is Mr. Charles Dorman, 
who is to be the chief magistrate of Middlesbrough for 1903-4. 
Councillor Dorman is joint managing director of Messrs. Dorman, 
Long and Co., Limited, Britannia and Clarence Steel Works, 
Middlesbrough. During his term of office bis father, Mr. A. J. 
Dorman, will formally present to the town a museum, the erection 
of which is now nearly completed. 

The coal trade is brisker on the whole, and deliveries of gas 
coals are very heavy, as well on home account as on export, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been in a somewhat irregular state this 
week. The entire situation in the raw iron trade is undoubtedly 
easier. Makers are in some cases feeling a want of orders, and 
with the view of meeting the market, reductions in price are being 
made. The reports from the United States indicate that there is 
a plethora of iron, and the probability of a portion of it being sent 
to this country was seriously discussed this week on ’Change. 
Latest advices from the States are to the effect that the restriction 
of pig iron output is not only likely to be maintained but 
increased. 

The result of the rumours mentioned above with reference to 
America, together with the easier feeling in our own market, has 
been to induce consumers to hold off in the hope of being able to 
purchase for their future requirements at lower prices, 

The pig iron market was very gloomy at the beginning of the 
week, but there has subsequently been a somewhat more cheerful 
tone, but without much actual business. Cleveland warrants have 
sold at 42s, 10d. to 43s. 14d. cash, 42s. 10d. for delivery in twenty- 
eight days, and 42s, 9}d. to 43s. 24d. one month. Scotch warrants 
are quoted 48s. 9d., and Cumberland hematite 54s. to 53s. 104d., 
but these figures are nominal. 

The Scotch Pig Iron Trade Association has under consideration 
certain suggestions that have been made with the view of 
extending the scope of the market, and it is thought that the 
market may ultimately be made to embrace different qualities of 
iron which are now dealt in privately. For a considerable time 
there has been practically no market in Scotch or Cumberland 
warrants, and the stocks of Scotch warrant iron are so low that 
there is no scope for warrant operations. Of course, were dull 
times to be experienced, the store might gradually accumulate. 





The difficulty appears to be that a large proportion of the pig iron 
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now manufactured is made from imported ores, and to some it 
appears expedient to make such arrangements as will enable a 
free market to be held in hematite pigs, and also in the different 
brands compounded of home and foreign ores. 

The prices of Scotch makers’ pigs are this week in some instances 
6d. to 1s. lower. 

Scotch hematite pig iron is quoted by merchants 58s. 6d. for 
delivery in railway trucks at the West of Scotland steel works, 

There are 85 furnaces in b'ast in Scotland, compared with a like 
number at this time last year, and of the total 40 are making 
hematite, 39 ordinary, and 6 basic iron. 

It is reported by the accountant of the Board of Conciliation 
between the owners of blast furnacesin Scotland and the blast 
furnacemen that the average selling price for cash of Scotch pig 
iron warrants in the Glasgow market for the months of August, 
September, and October, 1903, was £2 11s. 8-16d. per ton, a price 
which does not warrant any change in the workmen’s wages during 
the next three months. 

The ironfounding industry has been well employed, but certain 
branches of engineering are now becoming very quiet. An addi- 
tional number of men has been paid off at the locomotive shops in 
the northern district of Glasgow. Marine engineers are in a 
number of cases doing scarcely anything but finishing up contracts 
formerly in hand, very little fresh work being on offer. 

Daring October the new shipping launched on the Clyde 
amounted to 45,399 tons, compared with 44,162 tons in the same 
month of 1902. The output of the ten months has been 345,339 
tons, the smallest for half a dozen years, and 61,000 tons less than 
in the corresponding period of last year. 

There has been a fair business in the Scotch coal trade in the 
past week, but owing to heavy outputs at the collieries, the tone 
of the market is somewhat easier, although prices are in most cases 
quoted nominally without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It is reported that a large Cardiff firm secured a few days ago a 
contract for 40 000 tons Monmouthshire black vein at 12s, 9d. f.o b. 
Cardiff. Another large order has been placed for Canada, 133. 6d. 
less 24, Lowis Merthyr. The Egyptian Railway contracts amount 
to between 70,000 and 100,000 tons ; one firm gets lls. 1ld., and 
the other 12s, The placing of large contracts, the steady improve- 
ment in house coal, and the special demand for steam coal by 
Japan and Russia, promised to give a decided spurt to the coal 
trade generally, and would have done so but for the stormy 
weather. All ports have suffered ; Swansea showed a decrease of 
49,000 tons on the week’s trade of the port, and Newport and 
Cardiff suffered in proportion. On several days the list of 
clearances at the latter was meagre. In some cases prices 
dropped 3d., coalowners consenting to a sacrifice to get their 
wagons free, though, admittedly, the margin of benefit to coal- 
owners at present is slight, wages being too high. An application 
has been submitted to the Board for a reduction, but is postponed. 

Several wage difficulties have been adjusted and collier differ- 
ences smoothed overforthetime. Inthecaseofthe Dowlais colliers, 
who had given notice on account of non-unionists being employed, 
the man joined the Union and work was resumed. The 
Hirwain stoppage remains, and will, I expect, until the colliers 
are allowed to settle their own business with the management 
Recent proceedings in other collieries have brought to light the 
fact of the altered character of Welsh collieries of late—Spaniards, 
Italians, Jews, and negroes are now to be found amongst the 
colliers, and a strong contingent of slate quarrymen from North 
Wales. 

This week there has been an improvement in the weather, and 
the effect on clearances from ports has been marked. Cardiff on 
Tuesday despatched something like the old average, and amongst 
the cargoes I noted the following :—Alexandria, 5000 tons ; Cape- 
town, 4750; Singapore, 5150; Venice, 5800; Port Arthur, 4400. 
Venics took 13,000 tons ; Genoa, 6000; and France figures for a 
large total. Returns show that the coal trade between Francs 
and Wales has almost doubled. Newport this week is clearing for 
Capetown and India. 

Nothing very definite is to be noted in regard to the great anthra- 
cite combine. On ’Change, Swansea, rumours are prevalent and 
various, That business is meant is obvious, and any day there may 
be authentic announcements of importance. The latest statement 
is that one large property has been fully acquired. Theanthracite 
collieries are busy, the season for best maltiag is now brisk, and 
the exhibition of fine malting coals running into Swansea for ship- 
ment a striking one. 

In the house and steam coal district the Welsh colliers are being 
warned off from emigrating to the American coal districts ; 
numbers of men who had left under promise of high wages and 
regular work have been sent back. 

I remarked lately that if the threatened dumping down of steel 
bars into Wales from America took place, it must seriously affect 
the local steel work. This German steel imports have already 
done. The steady consignments from Antwerp and Rotterdam 
—5000 tons coming in last week—are telling. In the Swansea 
district it was stated on Change this week that the steel trade 
was rather quiet. At Landore two more furnaces are ready when 
the demand improves. For tin bar there is not much requirement 
outside of home make, and this tells on the large producers on the 
hills. Tin-plate works are busy, but shipments have been delayed, 
and- stock increased about 20,000 boxes, This Russian and 
American loadings will lessen. 

: .Pig iron has shown weakness of late. Pig iron from America is 

expected shortly; and this may have influenced the market. 
award in the Morfa Works dispute gives 3d. perday to the 
workmen. It should be stated that the management had granted 
3d. to a section, the men claiming 6d. Now the concession is 
general of 3d. to all. The spelter works are very busy. In the 
copper works the lessened supply and advancing prices aroused 
anxiety. 

A rit clearance has now been made of the old Fothergill 
plant from Llwydcoed Works, at one time belonging to the Messrs, 
Seales, and not only the old plant, but the Great Western Railway 
has taken away, for the short cut to London from South Wales, 
most of the cinders. 

The new mineral railway by the Great Western Railway for 
Swansea is to connect the port id Garnant with the local great 
northern coalfield, which will be brought into close touch with the 
new dock Swansea. This is anothe~ instance of the enterprise of 
the railway management. With regard to the Great Western 
Railway connection with Ireland, I hear that Goodwick and Fish- 
guard will be materially developed, and form a new port instead of 
New Milford. Goodwick, to those who know it, is regarded as a 
fine season resort of the future, offering exceptional advantages. 

The progress of the Cardiff new docks is now so advanced that 
its equipment will soon be a notable feature. 

A new line of steamers between Swansea and America has now 
been arranged. This is the Houston. The first came in this 
week, the Hylas, 4000 tons, to load a general cargo of 2000 tons, 
and 2000 tons bunker for New York. 

Report of Bristol Dock revenue and progress is very satisfactory. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THoUGcH heavy orders are still rather. scarce and the upward 
movement in the iron industry is somewhat slow, there is, never- 
theless, a more confident tone perceptible in almost all depart- 
ments, 





Owing to lively and increasing employment, the rolling-mills of 
Upper Silesia have resolved, at a meeting held in Gleicoitz on the 
19th of last month, to ask the Office of Sale to do further business 
in malleable iron for next quarter, only at pire higher than those 
quoted at present, and not to dispose of more than a moderate 
quantity of malleable iron, which would be about equal to a 
month’s output of the united mills, In spite of a raised pro- 
duction at the rolling-mills, a decrease .n stocks of about 6000 tons 
can be noticed, 

Some pretty good sales in scrap iron were effected lately, 
after the prices for some sorts had been reduced, Girders are firm 
in price, though in limited request ; and the plate trade has been 
a shade more lively this week than last. In sheets a fairly good 
business is done. 

The Konigshiitte, in Upper Silesia, has recently delivered 
twenty-three iron bridges for the Shantung district in China. 

Consumption in p‘g iron is regular and comparatively strong in 
Rheinland- Westphalia ; malleable iron, too, has remained in good 
demand, and is firm as regards prices. ‘ Bars sell briskly, on the 
whole, and girders are still comparatively well inquired for. 
Insufficient employment is complained of in the sheet depariment. 
Wire.and wire nails are in improving demand. The prospects in 
the locomotive and wagon-building industry are fairly good, as 
activity is likely to be satisfactory for some time to come, owing 
to Government orders of considerable weight that have been 
placed of late. 

There is ta'k of further contracts for 900 locomotives, worth 
40 million marks. The German locomotive shops have recently 
been fairly successful in obtaining foreign orders; only a 
short time ago the greater part of a contract for locomotives for 
the Italian South Railways was given to Gerinan ray 

Several firms of the Hanoverian, Elbe and Hartz division of the 
Union of Iron Foundries have declared their intention of raising 
the prices for castings M. 1 p. 100 kilos. in consequence of the 
high prices for raw materia). 

Coalowners ia Silesia consider their prospects to have brightened, 
and they are looking forward to an active business being done 
during the next few week», as demand has been much better 
than before, Sugar mi!ls and electricity works purchase pretty 
freely, but, on the whole, rather a poor demand comes in for 
engine fuel, while house coil i: in very good call. 

Production in nearly all sorts of coal is hardly equal to con- 
sumption in Rheinland-Westphalia ; especially gas and steam coal 
are in very strong request, and for some sorts of house coal the 
syndicate is asking M. 1 p.t. more than in last month. 

Coke continues very briskly called for, and the cokeries are all 
fully engaged. 

From week to week the same discouraging accounts are given 
of the iron industry in Austria-Hungary. Raw iron remains dull, 
and in many branches of the manufactured iron trade a retrograde 
movement can be felt. The almost total absence of Government 
orders of weight shows the depressing influence which the political 
crisis is having on the iron business in Austria-Hungary. The 
machine industry, especially that of Lower Austria, is but very 
poorly occupied at present. Prices generally are tolerably firm, 
and not likely to change. 

Only.in house coal a better trade was done, engine fuel being 
neglected as before in Austria-Hungary. ap =e in coal on the 
Elbe have increased, being 650 wagons per day in Aussig. The 
South Railway has already covered the total demand in coal for 
next year, the chief contractors being the Trifail Coal Company 
and the firm of Gutmann Brothers, With both tirms contracts for 
three years have been signed. The quantity to be delivered per 
annum is 400,000 t. locomotive coal by the Trifail Company and 
120,000 t. locomotive coal and 3000 t. coke by the firm of (;utmann. 
Besides, some smaller orders are to be supplied by other firms. 

In France the improvement onthe iron market recently referred 
to is progressing slowly, and there has not been any change worth 
reporting since last week’s letter. In Paris merchant bars stand 
on 160f. p.t., as before, and girders cost 175f. p.t. 

A normal business is done in house cual on the French market, 
while engine coal is fairly active at firm quotations ; steam coal 
even realises 4f. mora than before. 

The Belgian iron market is without animation, prices remaining 
very unsatisfactory for all sorts of finished iron. Even rails are 
weak now, as German competition is particularly keen. Plates, 
bars, and girders are in slow demand. 

The coal trade in Belgium shows no change against previous 
week. Import in coal during the past nine months rose consider- 
ably, the increase being about 15 per cent. against last year ; 
import in coke was 5 per cent. higher. Export in coal was 2 per 
cent., that in coke 44 per cent. higher than last year. 

House coal is in good call, while engine fuel shows some weakness, 
the differences between producers and consumers continuing. 

German general foreign trade during the first nine months of 
present year is statistically stated to have been as under :— 
Import, 34,229,374 t., against 31,861,636 t. in 1902, and 33,308,418 t. 
in 1901 ; import in noble metals alone was 945t., against 909 t. 
and 929 t. in the two preceding years. Export was 28,262,025 t., 
against 25,147,620 t., and 23,571,072 t. in the two years before ; 
a noble metals was 275 t., against 318 t. and 272 t. in 1902 
and 1901. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SteaMcoalmarketfirm. House coal remains quiet, there beinga 
scarcity of sailing vessels, The quantity of coal shipped for week 
ending’ October 31st was 75,100 tons ; foreign, 57,344 tons ; coast- 
wise, 17,756 tons. . Imports for week ending November 3rd :— 
Tron ore, 1750 tons ; manganese ore, 3150 tons ; pig iron, 500 tons ; 
steel bars, &c., 7480 tons; deals, &c., 617 loads ; and pitwood, 
2542 loads. 

Coal:—Best steam, 12s, 9d. to 133.; seconds, lls, 6d. to 
lls. 9d.; house coal, best, 15s.; dock screenings, 7s.; colliery 
small, 6s. 3d. to 6s. 6d. Pig iron:—Scotch warrants, 49s.; 
Hematite warrants, 54s. f.o.b, Cumberland prompt; Middles- 
brough, No. 3, 43s. 2d. Iron ore:—Rubio, 14s. 6d.; Tafna, 
15s. 6d. Steel:—Rails, heavy sections, £5 5s. to £5 10s.; light 
do., £6 5s. to £6 10s. f.o.b.; Bessemer steel tin-plate bars, 
£4 10s.; Siemens steel tin-plate bars, £4 12s, 6d., all delivered in 
the district, cash.. Tin-plates :—Bessemer steel, coke, lls. 3d. to 
lls. 6d.; Siemens (coke finish), lls. 6d. to lls. 9d. Pitwood, 
18s. 6d. to 18s. 9d. ex ship. London Exchange telegrams :—Copper, 
adhe £59 53, ; Straits tin, £118 17s. 6d. to £119. Freights 
steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 28th, 

STEEL makers are interested in two or three immense contracts 
which are soon to be given out, one of which is for the work of the 
Blackwell Island bridge, which will be placed on November 5th. It 
is estimated that the cost of the work will be 4,500,000 dols. It is 
to be completed by January Ist, 1907, and the penalty of 
1000 dols. per day for delay after the date set for completion. 
The new bridge will extend from Second Avenue, in Manhattan, 
to Crescent-street, in Queen’s, and will be about a mile and a-half 
in length. 

A matter of interest to those who own United States Steel 
Corporation securities will be found in the fact that the company 
has applied to have its sinking bond funds transferred from the 
unlisted department to the regular list, The amount involved is 
133,000,000 dols. 

Copper is greatly agitated. The Amalgamated Copper Company 
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has closed its properties in Montana, and it is believed that this ig 
due to the accumulation of stock of copper to a greater limit 
than is generally supposed, It is impossible to obtain any figures 
Conservative estimates place copper at not less than 26,000 tons q 
month, Imports have averaged 6000 tons a month, giving a total 
supply of 32,000 tons. Home oogeneegeen is figured at 18,000 
tons. . Export shipments average 11,000 tons, which leaves g 
surplus of 8000 tons per month, and this means, during the past 
ten months, an accumulation of 30,000 tons, to which may be 
added the 60,000 tons carried over since last year. The shut-down 
of the Montana mines means a reduction of 16,000 tons a month 
Home consumers are pretty well supplied with copper at present, 
The wire manufacturing industry has not much business on hand 
to force them into the market. Quotations for Lake to-day are 
nominally 134; electrolitic, 13 cents ; casting, 125. These 
quotations have been shaded } percent. Exports of copper last 
week were 3232 tons ; since October Ist, 8760 tons, as against 9580 
tons for October last year. 

Railroad earnings show up well, but increasing cost of operation, 
due to higher labour and higher material, are keeping net earnings 
low. The gross earnings of forty-nine roads for the second week 
of October show an increase of 7 per cent., and for the first week 
of October 8 per c2nt., over corresponding week last year. Railroad 
requirements would be as heavy now as for any time in years past 
were they presented, but for various reasons they are repressed, but 
the suspension of activity must be temporary. The stock markets 
aro inactive, and investors are apprehensive of further trouble, 
The prospects of a heavy export trade in the great staple agricul. 
tural products promise to accomplish much towards a reduction of 
the floating indebtedness of American capitalists abroad. This 
indebtedness has been very greatly reduced of late. 

The general industrial condition is favourable, but the p’acing 
of orders for next year’s delivery has fallen rather low. The-e are 
rumours of a reduction in the price of steel rail mill produc's, but 
nothing definite can be ascertained. Stockbrokers profess to see 
some symptoms of a reviving demand for securities, which opinion 
is based upon the reasonable conclusion that the long drawn out 
liquidation has about exhausted itself. This, however, is a mera 
matter of opinion. The strong feature in the situation is that 
consumers of finished and raw material everywhere need a great 
deal of material, and they are simply putting off the buying of it 
until a more convenient season. The (rovernment will take up the 
question of the Panama Canal at the coming Session of Congress, 
but there is no grounds for drawing conclusions as to what may be 
done with reference to the exorbitant demands for the privilege of 
building the canal. 








CATALOGUES, 


DRYDEN AND Foorb, Limited, Oakley-street, Lambeth, S.E.— 
Leaflet illustrating an improved fast perfecting printing machine, 

W. H. Lockett anp Co., Dyer’s-buildings, Holborn, London,™ 
Pamphlet describing the Perciler two-feeder and Summit printing 
machines. 

D,. AND J. TULLIS, Limited, Clydebank, N.B. Illustrated cata- 
logue of steam laundry plant —The book contains illustrations 
and particulars for the complete equipment of a modern laundry, 

THoMAS SMITH AND Sons, Rodley, near Leeds. Illustrated 
pocket catalogue of locomotive, electric, steam, hydraulic, and 
hand operated cranes.—The miniature engravings are very satis- 
factory. 

Giyco MetaL Company, 9, South Parade, Manchester.—Glyco 
is an anti-friction metal, and is claimed to be superior for bearing 
—— than the usual tin alloys, It is also made into skeleton 

arings. 

Victor Coates AND Co., Limited, Belfast.—This is a general 
catalogue of this firm’s manufactures, including steam engines, 
vertical and horizontal ; pumps ; boilers, land and marine ; shaft- 
ing gearing, and rope pulleys. 

SIEMENS BroTHERS AND Co., Limited, London. Price list 
No. 5, devoted to electrical pyrometers.—The instrument made by 
this firm is a platinum resistance thermometer which has a coil of 
platinum wire wound on a cylinder of refractory material and fixed 
usually at the end of a long closed iron tube, where it is protected 
by a platinum shield. 








TRADE AND BUSINESS ANNOUNCEMENTS. 
THE Carbrook Steel Works of Sheffield inform us that they have 
acquired the old-established business of the Carbrook Steel Works, 
Limited, and that from this date it will be carried on under their 
5 personal supervision, under the style of the Carbrcook Steel 

Orgs, 

THE Locomotive and Machine Company, of Montreal, inform us 
that it has just completed its very extensive plant. The capacity 
of the works is 300 locomotives per year, and the machinery is of 
the latest pattern, Every tool used in the construction of a 
locomotive known to be useful is to be found in these works. 
The Canadian Government have kindly consented to place the 
services of their inspector at the disposal of any of the colonial 
Governments who may wish to avail themselves of the opportunity 
of ordering their locomotives from the Locomotive and Machine 
Company, of Montreal, 








LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of this 
Association, held on October 29th, the Vice-president, Mr. W. H. 
Drake, introduced a discussion on ‘‘ Chains and Ropes for Lifting 
Parposes.” He quoted the opinion that the lifting tackle was of 
prime importance in the equipment of engineering works. 
Wrought iron, he said, owing to its superior welding qualities, was 
the best material for chains, and the greater the number of links 
the better. Wire ropes, being of a stronger and tougher material, 
and without joints, had greater strength in proportion to their 
weight, the strength being equal at 6} lb. per yard tothat of lin. 
chain weighing 3141b. per yard. The cost per yard was 2s, 10d. 
and lls, 2d. respectively, For short lifts chains had the 
advantage. Chains were usually re-annealed about once in twelve 
months, but every three months would be better, and at the same 
time they should be examined for stretch. More care should also 
be used in lubricating the joints. Ropes should be examined 
periodically with regard to the length and the condition of the 
wires. Mr. G. R. Goldsack considered that a chain should be 
annealed at least every six months, A chain would snap at once, 
whilst the wires of a rope gave out one at a time. Mr.J. C. 
Moorhouse said that accidents due to the breaking of chains were 
mostly the result of the unreasonable way in which weights were 
slung, by which certain links were overstrained. Links which had 
beer. subjected to their maximum load should be annealed at once. 
A good rule was that the square of the diameter in eighths of an 
inch should represent the safe load in tons, The free use of 
grease, besides lubricating, prevented rust. Mr. J. C. Elliott said 
that a long chain could be used as a short one, but there was risk 
of breakage involved or injury to the chain. Mr. W. H. Moore 
remarked that the great advantage of ropes was that they could 
be used for the highest speeds ; but it was often overlooked that 
for over 100ft. a minute the diameter of the pulleys should be 
larger. Other speakers followed, he President, Mr. G. R. 
Goldsack, occupied the chair, 
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Application for Letters: Patent. 
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name and address of the communicating party are 
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2Qist October, 1908. 
Sarery Lamps, F. Toker, London. 
29753 SCORING APPLIANCE for Games, A. E. Evans, 
“London. 
92,754. SeaT PILL 

Middieweek, London. 

99.755. AUTOMATIC BUFFER Covpiines, H. J. Marks, 








ars fur Bicycvugs, W. F. Wills and B. 


London. 
92.756. ORDNANCE SicaTixG Apparatus, A. H. Gordon, 


ondon. : 
“4 Lane Hoiper for RatLway Veuicues, H. W. 
ind J. Blower, Belfast. 

Evectric Licatine Systems, J. Dalziel, 





22,757. 


92,758. 

London. ” 

2759. INTERNAL COMBUSTION Esaings, C. G. Conradi, 
ndon. 

ean Vatvg, W. H. Bushell and L. R. 8. Tomalin, 


Londo 


9 


n. 
[gartas for Ovens and Kins, R. Schanz, 


22,761. I 
London. 

92.762. MECHANICAL CALCULATING Divices, F. J. Ander 
son. London. 

92 763. Writtne Siatss. J. Pea‘ son, London, 





64. SypHon Hgaps, F. Sharman, London. 


765. EXPLOSIVE SIGNALLING ApparaTos, C. R. Gurr, 
qnyes, Arranatos for Fitinc Carns, T. B. Vernon, 
aie Mawvractuas of Incor Iron, B. Talbot, 
sates - matic ALARM for Tramcars, J. Ashworth, 
ave toe Kiiys, N. Perpignani and E. Caudlot 


London. 
92.770 Pyeomatic Brake Apparatus, The Westing- 
house Brake Company, Lirnited, and J. W. Cloud, 
London. 
$2,771. Dayinc and Arrine AppLiaxces, A. E. Beck, 


P mdon, 
2 Receasine the Division Bgam of SrssBies, R. 
Reckleben, London. 

22 773. ADMINISTERING AN ® .THETIC3, F. M. Richardson 
and J. F. Field, London 

22,774. RevoLvina Hugi-paps, W. Barber and F. John- 
son, London. 

92775. Horse Spray, F. W. Brittan and L. H. Cross, 
London. 

92.776 AppLIANCE for THREADING NeEgp xs, J. C. Smith, 

sondon. 

77 Marivers’ Compasers, F. B. Goodmar.—(J. 

per, Newfoundland 

8. CommotaTinG Exvecrric Corrents, C. Smart, 

jon. 

22, ImernoveD Paper S.ippers, H. Thiemann, 
London, 

22.780. MountiNG for the Epoxrs of Mica PiatsEs, J. W 
Macxenzie —(Breslauer Glimmerwarenfabrik, Kra- 
iwutschke und Kebelung, Germany.) 

22 781. RuLway Brake Saors, B. Willhide, London. 

92782 Serino Matraesses, T. Francis and 8. Steer, 
London, 

22,783. Mick Srraingrs, R. Thiel, London. 

22,784. Nc zzug Rixes for Stgam Torpings, T. Reuter, 
London. 

SroraGE 
London, 

22,786. SeparaTinc Dust from Arr, J. Sugden, 
London. 

22,787. Protgcrine Bore of Oapnance from Erosion, 
J. Luciani, London. 

22,788 Fasaics, M. G. Collins and The York Silk 
Maaoufacturing Company, Liverpool. 

22,789. Saeene Leatuer, P. C. D. Stone, 
Liverpool. 

22,790. PLats GLass-GRISDING Apparatus, W. Smith, 

Liverpool. 

2,791. Sarr.’ Bonxs, H. W. Grove, Liverpczol. 

2. ParvestisG Rerirtixc of Bortias, M. R. 
ireen, Live’ le 

22.793. Spgap InpicaTors, R. Chauvin and R. Arnoux, 
London. 

22,794. Scageninc Apparatus, W. 0. Wood and R. H. 
Oughton, London. 

22,795. Canporetrsrs, F. C. Colgrove, London. 

22,796. Mops, T. G. Whyte, London. 

22,797. Boor Macutngry, F. H. and H. 8. Pochin, and 
W. A. Harris, London. 

22,798. CaMeNnT-PLATE Pressgs, J. Streuli, London. 

— , MANUFACTURE of Fertiuisezs, V. Steyaert, 

ndon, 













Batrery Pcates, E. W. &mith, 
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22,80. ELecrric Bexts for Persona Usg, J. T. 
Pearson, Burnley. 

22,00. BaRLEw Firg-GRatEs, The Masbro’ Foundry 
gaa Lim‘ted, and G. H. Boardman, Rother- 
14m. 

22,802. Sasuas for Wixpows, J. Grant, Nort? umber- 


and. 
22,803. ABJORBING ViBRATION in CycuEs, J. O'Keefe 
Edinburgh. 


22.804. ContRoLLIna Exxctric Circuitr, H. Leitner 
and R. N. L. Lynton, Byfleet. 

22,805. Reautators for Ececrric Circuits, H. Leitner 
and R. N. Lynton, Byfleet. 

22,806, CLeanine Oot of GuLieys, J. J. C. Tew, Stoke 
Bruerne, near Towcester. 

22,807. Fasteners for Doors, H. David, Neath 
Glamorganshire, ; 

22,803. TyYPgwrRitina PRacTIsinc Macuines, W. C. 
Walton, Manchester. 

22,809. ADvERTISING MacHINE, D. Swires, Manchester. 

22 810. Monocyete, A. E. Smith and S. Williams, 
Skipton, Yorks. 

22,811. ScREWinG Macuings, T. P. Woodhead, Leeds. 

22,812. Merattic Bapstgaps, J. and H. J. Brookes, 

Smethwick, Staffordshire. 

22 813, LeTrer-noxes, G. E. Drake, Birmingham. 

22,814. Winpow Fasrengers, J. Walker and E. F. 
Atkin, Birmingham. 

22,815. StraipPinc Topacco Leaves, J. W. Blundell, 
a. J. Ragsdale, and H. C. Pledger, Nottingham. 

22,816. Canvas for TARPAULINS, G. E. and J. F, Stead 
Manchester, 

2,817. Pourine Liquips from Cans, W. and W. W. 
Purser, Birmingham. 

22 818. AXLE Putters, G. F. Newman, Birmingham. 

22,819, Jornts, A. E. Wynn, Leeds. 

oe ELECTRICAL Fusx-noxgs, C. D. Burnet, Liver- 
001. 

22,821, Tarcets, W. Bailey, Glasgow. 

+2 822. Gamg, J. Barr, G Ww. 

22 823, Wixpow Sasugs, A. Black, Glasgow. 

+2,824, WooL-comBING Macuings, J. H. Whitehead 

o tad E. W. Fuller, Huddersfield. 

*2,825. MONEY - CHECKING TiLLs, W. H. Jackson, 
Halifax, . 

22,526. VULCANISING INDIA - RUBBER Fasrics, E. 

o F rankenberg, Manchester. 

~2 827, Sawina Stongz, W. Cowan and W. M. Camp- 
bell, Gla-gow,. 

22 828, Connact y. 
Mancheaiee ING Pipgs to Cy.inpErs, C. Taylor, 













2 ) PRESSURE-RAISING S 
Gili, Balmbungh. Apparatus for Arr, W. S. 

22.820. Beur-or y 

va sea Sie oa Putigy, J. 8. Switzer, May- 

22,800. INTERNAL ComBustion ENotngs, W. J. Crossley, 

re pee and W. le P. Webb. Manchester. 

aa con L ORKING VEssELs, S. Lake, London. 

“haa _— Roxz and Sprrir Leven, W. R. Jervis, 





22,8:4. Fountain Srytocrapuic Pays, W. Foxton, 
London. 

22,885. New Form of Partour Cricket, T. Burge, 
London. 

22,886. Repucine Hor Mera Bags into Saxute, T. V. 
Allis, London 

22 837. Repucixe Hor Merac Bans into Sugars, TV. 
Allis, London. 

22,888. Macuings fur Huiiixe Ricr, R. W. Welch, 
London. 

22,839. UsLoapine Gear for AIR-COMPRESSING ENGINES, 
J. B. Gott and The Sandcroft Foundry Company, 
Limited, London. 

22,840. Lamp Hoipgrs for Ecxcrric Licutino, A. M. 
Barnes, Lon¢on. 

22 841. Lockinc Harness, C. Bennett and J. E. 
Robertson, London. 

22,842. ConstkucTion of Fioors and Caries, F. 
Blivet, London. 

22,843, INTERNAL ComnJstTion Esornxs, A. M. Brown, 
London, 

22,844. Topacco Pipgs, R. H. Davis, London. 

22,845. ExpxLLine Acips from Carpoys, E. H. and C. 
G. Boutcher, London. 

22,846. CiGak and V1GARE1TE Hotpgrs, A. M. Leveaux, 
Westcliff-on-Sea. 

22,847. Pu1rex Lecoixce, W. R. Parker, London. 

22 848. Ourpoor Coats, A Dunhill, London. 

22,849. ReceptacLes for Ho.pine Tea, R. H. Bish: p, 
London. 

22,850. CHLozipr of Ernyt BottLe Sranp, J. Jamies sn, 

ondon 

22,851 Bi rrinc Warets, J. W. Porter and Luke ard 
Spencer, Limited, Manchester. 

22¢52. ADJOsTaBLE Bripogs for Spxcracizs, L. 
Laurance, London. 

22.853. IncanpescenT Gas Burners, W. Beal, Bir- 
mingham. 

22,854. INDICATING SpEED of Motor Cars, R. O. Pickin, 
London. 

55. Bicycits, V. Burrow, London. 

56. Propuction of New CoLtour Lakes, H. E 
Newton —(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

22,857. Drivine Bicycvs, J. Calcott, jun., and Calcott 
Bros., Limited, Coventry. 

22,858. Crocks, F. A. Chandler and B, Bonniksen 
Coventry. 

22.859. RoaD VeHIcLEs, J. Hopper, Londcn. 

22.860 SincLE TricceR DovuBLE Barret Guns, T. 
Southgate, London. 

22,861. PgrRoLEUM CooxkiINe Stoves, C. B Hjertholm, 
Loudon. 

22,862. PortaBLe Structures for Mivitaky Uosg, V. 
Jetley, London. 

22,863. AceTYLENE GegweRaTors, F. H. H. Ward, 
London. 

22 864. PaorograpHic Fitm Cameras, J. A Robertson, 
London. 

22,865. Rotary Enornas, J. W. Larimore, London, 

22,866. Sram Generators, E. I. Nichols, F. A. 
Huntington, and B. C. Hawes, London. 

eo Macuing for Cortinc Murat Pcatss, J. Abbott, 

adon. 

22,868 LupricaTing TramcaR AXLE Bearinos, J. 
Abbott, London. 

22,869. Dvgine Apparatos, E. W. Beutner, London. 

22,870. Propucinc Fireproor Composition, P. B 
Jayger, London. 

22,871. MuttTipLe Expansion Torpines, J. Frick, 
Staines. 

22,872. Grain Leatuer, 8. E. Page.(The Universai 
Leather Company, United States ) 

22,878. Construction of CuimNeys, H. N. Jasper, 
Kingston-on-Thames. 

22,874. Copy Hotpgr, D. Orsmond, London. 

22.875. AppaRaTus fur Mixine Mick, A. Gaulin, 






mdon, 
22,876. Secunixc Devices for Boots, D. 8. Page 
London. 
22,877. VaRtaBte Speep Gear for Motors, J. Fagan 
and H. Reynolds, London. 
22,878. Roos, H. Merkel, Liverpool. 
22,879. Joints for Stgam Pipgs, B. H. and A. E. Hat- 
field, Liverpool. 
22 880 Crank Motion Davicgr, J. Grundy, Liverp ol. 
22,881. Propuctne a Mixture of Air and Hypro- 
CARBON Vapours, L. Rudemann, London. 
22,882. Paopucinc a Mixture of AtrR and Hypro- 
CaRBoN Vapours, L. Rudemann, London. 
22,888. Raistsc and DistrisuTine Water, L. Rude- 
mann, London. 
22,884. Roratine Apparatus for Uss in a Gag, A. W. 
Southey, London. 
22,885. HypRocarBon VaPouR-BURNING Lamp, W. E. 
Evans —(W. Smith, United Statea ) 
22 886. Gas Burners, C, Reiss, London. 
22 887. Watpa, H. and A. Schomberg, London. 
22,888. Re:1Lrent Tires, W. Scheck, London. 
22.889. Raitway Switca Opgratise Davices, E. L. 
Pence, London. 
22.890 Davice for Catonine and Hotpine Fows.s, J. 
8. Orr, London. 
22,891. Game Apparatus, D. H. Talbert, London 
22 892. Icw Cazam Frerzers, De L. Rugg, London. 
22 893. InaupipHoNEs, L. M. Dietrich, London. 
2 894. Liqorp Composition for PoLisHine MgtTats, N 
Thestrup, London. 
22,895. SawaGk or Drarsina Tanks, B. Bezault, 
London. 
22,896. Stoves for Heatine Bato Water, R. Peise, 


ndon. 
22,897. Sieur for Riries, L. G. P. Thring, London. 
22,898.. Recmpracies for Cigars, ©. L. Parmenter, 


mdon. 
22,899. Sxwrn-moLDING Device, F. Benzinger and L, 
Freund, London. 


22,900. Vatvas for ConTROLLING the FLow of L:quins, 
J. C. Calvert, London. 

22,901. ACTUATING STEERING MEcuaNisM, J.8. Raworth, 
London. 

22,902. Macutnes for Dieaine Peat, C. Schlickeysen, 
London. 

22,908. AUTOMATIC TRANSFER Apparatus, E. Neumann 
and A. Weyers et Cie., London. 

22,904. ConTROLLING ELkecTridaL Bocsrgrs, E A. 
Carolan. —(The General Electric Company, United 
States ) 

22,905. Execrric Rugostats, £. A. Carolan.—(The 
General Electric Company, United States.) 

22,906. Macutnes for Covertnoe ELecrric Conpucrors. 
E A. Carolan.—The General Electric Company, United 
States.) 

22,907. ConTrRoLtinc Devices for ELECTRICALLY-PRO- 
PRLLED VeHIcLEs, E. A. Carolan.—{The General 
Electric Company, United States ) 

22,908. E.ecrric Switcuxs or Circuit Breakers, F, 
A. Carolan.—(The General Blectric Company, United 
States.) 

22,909. DyNAaMO-ELECTRIC Macutngs, E. A. Carolan.— 
(The General Electric Company, United States ) 

22,910. Brarinos for ELectric Marers, E. A. Carolan. 
—(The General Blectric Company, United States ) 

22,911. ALTERNATING CorRENT Morors, BE. A. Carolan. 
—(The General Electric Company, United S!ates \ 

22,912. DyNamo-ELECTRIC Macainas, E. A. Carolan — 
(The General Electric Company, United States.) 

22,913. ALTERNATING CoRRENT Morors, E. A. Carolan. 
—(The General Blectric Company, United States ) 

22,914 Ewercency Brakes for Rattway Ventciis, E. 
A. Carolan.—(7he General Electric Company, United 
States ) 
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22,915. Riprne and Drivine Bripie Bits, W. Wiggin, 
Bloxwich, Staffs 

22,916. Lamp Cuimygys, G. Grice and H. Dewey, Bir- 
mingham. 

22,917. Girpgr, V. H. Minton and A. P. Phillips, Bir- 
mingham. 

22,918. ILLUMINATED Dasians, R, Levy, Manchester. 

22,919. CompounD for INsuLATING PuRposss, R. 
Service, Glasgow. 





22,920 Laver for Tornixc Scriw Stoprzes of Borrizs, 
J. Murphy, Glasgow. 

22,921. Coat Svspunpers, E. Schlager, Manchester. 

22,022. GAppep Kouts for the Manuracrury of Topss, 
J. G. Stewart and Stewarts and Lloyds, Limited, 
G'asgow. 

22,923. Way-pitL Hotpgrs for Tramcars, T. Batty, 
Bradford. $, : 


0) . 

22,924.. Macuines fur CanpIsG CerTAIN ANIMAL FinzeE, 
J, Cooper, Bradford. 

22,025. Mantracttre of Fatt, G. Miller, Manchester. 

22,926. Pczzcxs, H. Marles, London. 

22.927. PAper-RULING MaCurinee, T. E. and L. Waite, 
Huddersfield. 

22,928. Cosnecrions of Cycte Frames, H. Joyce, Bir- 
mingham. 

22,929. SHuTTLE-cCHANGING MecHanisy, H. OC. Howarth, 
Manchester. 

22,980. ConTROLLING Sutrs’ Marine EnoINes at Sza, 
C. H. Penning and R. J. Hill, Sunderland. 

22,931. ConTROLLING VALVe Megcuan 13M, J. Patterson, 

gow. 

29.982. Sorr SotpER Disso_vent, W. Morris, Ilford. 

22,938. DetacHaBLe Mupovuarp for Bicycizs, K. Open- 
shaw, Weymouth. 

22,934. NON-PUNCTURABLE PskumatTic Ting, F. Hoad, 
Portsmouth. 

27,935. ReckrTacLte for Sme1Line Sats, G. F. Pierce 
and F. W. Warrick, London. 

22 936. ConpgeNsERs for PowgP-PROPELLED VEHICLES, 
J. V. Pugh and F. W. Lanchester, Birmingham. 

22,9387. CycLe Lamps, H. Lucas and E. J. &. Danks, 
London. 

22,938. TorBIngs, J. H. Gibson and R. 8. Caldwell 
Liverpool. 

22,939. Vatves of Cccxs, I. and F. A. Whitehouse, 
Birmingham. 

22,94). CoLLaR TaB3, A. E. Rice, Excter. 
22,941. Fotpinc Mait Cart, W. H. Phillips, W. E. 
Ashton, and Braabury and Cv., Limited, Oldham. 
22,942. Devick for DisPLAYING ADVERTISE MENTS, W. T. 
G. Ellis, London. 

22,943. Hutca and Raitway Wacon Coop.ixcs, J. E. 
Preston, Glasgow. 

22,944. ReoisTERING the Spgep of FaLiine Bopiss, W. 
J. George, Birmingham. 

22 945. SureicaL BawpaGgs, E. Strahl, Berlin. 

22,946. Gat-RETORT Furnace, A. Deegen, Berlin. 

22,947. Saurrer for Spyinc Hove for Kiuws, J. F. and 
W. E. Maddock, Alsager, Cheshire. 

22,948. Sprine Trap, R. Hall, Newcastle-on-Tyne. 

22949. Suppen Dato Rapsit Trap, R. Johnson, 
South Molton, Devon. 

22,950. CanTripcg CasE, W. Lock, Clewer, near 
Windeor. 

22,951. Hawp Toot for Maxine Hearru-rves, T. V. 
Clarke, Birmingham. 

22,952. AutoMaTic TaaMway Pornts, R. H. Radford, 
Sheffield. 

22,953. Faost Stops for HorsgsHors, H. Wilk nson, 
London. 

22.954. Exercisisc Apparatus, G, W. Rudd, London 

22,955. Ececrric WikE Terminal Grip, W. H. Copus, 
London. 

22,956. PHosocrapss, F. W. Baynes, London. 

22,957. Macuing for Curtine Coat, H. Y. Newkirch, 


London. 
22,958. ANrisEPTIc CoLouRED Cang, C. Webb 


mdon. 

22,959. Pepa for C2ANK-DRIVEN VEHICLE, F. J. Tippen, 
ndon. 

22,960. Ecvastic Trres, 8. Butler, London. 

22,961. Spiuster Bars, W. Smith, London. 

22,962. Bott makinc Macutnery, 8. T. Winmill, 

London. 

22,968. Wagat Lock. H. Henry, London. 

22.964. Motors, W. E. Wadsley, London. 

22,065. Vatves, G. F. Berry and R. Mackenzie, 


ndon. 

22,966. SuLpHuR Dyes, H. C. Cosway and The United 
Alkali Company, Limited. London. 

22.967. Propuctnc .Pynimipivg Derivatives, H. E. 
Newton.—(Farbenfabriken vormals Friedrich Bayer 
and Co , Germany.) 

22,968. Hanpies of Gotr Cices, D. Williams and 
W. H. Booth, London. 

22,969. TRANSMISSION GEaR, W. P. Ryalland B. Thomp- 
son, London. ’ 

22,970. Compounp of Nitro Cetiutosr, D. Bachrach, 
Liverpool. 

22,971. Rotary Screens, W. H. F. Maddison, Darling- 
ton. 


22,972. Psgumatic Tires, R. K. Evans, L<ndon. 
. Baxpouiers, J. Lewin, London. 
22,974. Means for Secunine Caurns, H.T. A. MaynarJ. 


22,975. Motor Cars, H. Skinner, London. 
22,976. Macuing CaRRIER and WreENcH, G. Hopkins, 


mdon. 

22,977. Means for Transmirtisc Power, C. K. 
Mills.—(A. Michaud and A Frankhauser, France ) 

22.978. NecKT1E Fastsners, S. Cohen and L. Klein, 


mdon. 
22,979. CLutcumgs for Morors, C. H. Isaacs and E. F. 
Box, London. 
22,980 Guarp for Inonrinc Macaings, R. Rese and R. 


Catt, London. 
We.ipvinc by Evsxcrricity, J. Harmetta, 


London. 
22,982. Saow Carps, W. Strain, sen , London. 
22,988. Mancracture of VasEs, A. G. H. Jones, 


London. 

22,284. Seats of Taaps and OTHER V&HICLES, J. Earlam, 
London. 

22,985. AUTOMATICALLY INFLATING TIRES, F. C. Weisse, 
Lond 


n. 
22,986. Makina ARTIFICIAL CaouTcHouc, L. L. A. 
Sequin and J. F. G. de Roussy de Sales, London. 
22,987. Bgarines for Loosz Potigys, D. Hildersley, 
London. 
22,988 Means for BaLancine AxtaL TaRust, T.G E. 
Lindmark, London. 
22 989. Sounp Box for Tatkisc Macuings, W. M. 
Lucock, London. 
A. Campbell, 


22,990. Imerovep Foitpine Covucn, 
on. 
22,991. Apparatus for PrePaRine Capsv gs, E. Finct, 
ndon. 
22,992. FaictionaL Driving MEcHAnism, Fraser 


and Chalmers, Limited.—(J. F. Cook, Tranvaal ) 
22,993. Opgratinc Loom Suutties, A. E, A., and G. 
alker, London. 
22994. Incanpgscent Street Lamps, W. Funcke, 


mdcn. 

22,995. Inpicatine the Contour of Roaps, H X. Spill- 
mann. London. 

22,996. IncanDEsceNT Lamp Howper, W. R. N. Gard, 
London. 

22,997. Automatic CaKE-M4K'NG AppPaRaTus, A. W. 
Southey, London. 

22,998. SrRarnERs for CookINnG Urensi1s, W. H. Burton, 


London. 

22,999. Heap Cups for Cycirs, G. F. Dunnage, 
London. 

23 000. BorrLe TRANSPORTERS, J. J. Boult.—(P. Wagret, 
France.) 

23,001. WaTeR Morors, B. M. Fletcher, London. 

23,002, ManuracturE of Gor Batts, C. de Buren, 


London. 
23,008. Maxine Bortizs, A. J. Boult.—(P. Wagret, 


France. 
24th October, 1908. 


23,004. Pontoons, R. Turnbull, Newcastle-upon-Tyne. 

23 005. Compingp Matca and Pirk Recertacis, W. H. 
Dee, Birmicgham. 

23 006. Propucixe ConTROLLERS for Parintine, W. 8. 
Timmis, Birmingham. 

23,007. Propvotion of CLutcuEes, W. 8S. Timmis, 
Birmingham. 

23.008. Retort-cHarcine Apparatus, C. Bollé —(C. 
Eitle, Germany.) 

23,009. Printinc Apparatus, G. W. Rowe, Man- 
chester, 





23,010. Srezau Cytrypte Dat Cock, R. J. Robson, 
Gateshead. 

23.011 DéracHapce Lips fur Teapots, A. Meldrum, 
Dundee 

23012 Cur for Sospgxpinc Watcugs, C. Terry 
Birmingham. 

23,013. Orpgratinc Wispow Buinps, H. H. Mellor, 
Stoke-on-Trent. 

23,014. ApprEess Lapers, 8. Lynn and McCaw, Steven- 
son, and Orr, Limited, Glasgow. 


23015. WatTgr Gavoxs for Generators, A. Wood, 
Glasgow. 

23 016. Means fcr Opznixa Waspows, W. Shepherd, 
Glasgow. 


23,017. Latues, A. Hitchon, W. Bannister, and Howard 
and Bullough, Limited, accrington. 

23,018. Necktixs, W. Rothwell, jun., F. Walsh, 
and The Rothwell Machine Company, Limited, 
Leicester. 

23,019. SHatr3 of Spmysinc Muies, A. Hitchon, 
Accrington. 

23.020. Go.‘ Batis, G. Hookham, London. 

23 021. Erectric Switches and Cut-ouTs, V. Hope, 
Manchester. 

23,022 OssTruction Removers for Roap VeHICLEs, A. 
and M, E. Hudson, Manchester. 

23,023. Locks, E and T. Bucknalland E. Bucknall, jun , 
Wolverhampton 

23,024. Fasteners for Corset Busxs, M. M. Collins, 
Manchester. 

23,025. Boots, J. R. Bottomley, Bradford. 

23 026. Fingouarps, W. B. Hiil, Southampton, 

23,027. AUTOMATIC FEEDING of BOILER», W. J. Pickering 
birmingham. 

23.028. NexpLe Targapze, C. Laurence, Stockton-on- 


‘ees. 

23,029 Temporary Lip for Tins, W. Tyndall and W. 
Egan, Hull. 

23 030. Brusn, S. W. Owert.—(H. L. Schliiter, Ger- 
many.) 

23,031. Stups, C. Morton, Birmingham. 

23.032. Lipand Guarp Ratt Rep.acements, I. Bulfin, 
Bournemouth. 

23,038. Cuz Top Lavetume Cramp, J. A. Haase, 

thsea. 


uu 

23 084. Srups, 8. Griffith, Birmingham. 

23,035 ArTracuinc Ropes Boor Soxsgs, J. H. Salmon, 
Manchester. 

23,036. CLEaNING and Swespine Lawns, F. Chadwick, 
Manchester. 

23.087. Watcu and like Tutrr Pagventina Appa- 
Ratos, C. Davies, A. Powell, and E. Lund, Man- 


chester. 
23.088. SHortT Bask Rance Foxpgrs, H. D. Taylor, 


or. 
23,039. Rar Fasrestnes, A. Stewart, London. 
23,040. Bep Motion for Printinc Pagssxs, R. Miehle, 


mdon. 

23,041. Lirrixc Apparatos, W. T. Andrews and F. W. 
Jennings, London. 

23,042. Screws for Saips' Ricoins, H. J. Hedderwick, 
Glasgow. 

28,043. Compasszs, W. D. Whyte, Glasgow. 

23. pee CrmcuLak Brusues, G. Paddock and E. Mcss, 

mdon. 

23 045. Poriryise Coat Gas, R. Good and S. Spencer, 
London. 

23 046 Inpia-RtBBER Boot Soxgs, T. E. Silvester, 
Birmingham. 

23,047. Vinw Fixpgr, G. Houghton and H. A. Douglas, 
London. 

a for TaanemitTine Puwea, 8. C. King, 

mdon. 

28,049. Atracnine Wires to Pitc Terminats, E. W. 
Lewis, Coventry. 

23,050. Buse, E. Bilatte, L. Audoye, A. Gruel, and F, 
Ginestet, London. 

23.051. f'me PumpsT. Bucter, London. 

28,052. Now-stippina Cover for Tires, G. Desc‘de, 
London. 

23.053 Mersrs, C S. Snell, London. 

23 054. Gas Rauyog or Kitcuesgr, The Tubular Bath 
Boiler Company, Limited, and W. H. Eushell, 
London. 

23 055. TreatiNe Expaust Steam for Escruxgs, Hudson 
Economiser Company, Limited, and W. H. Hole- 
house, London. 

23,056. Fornack Grates, G. Gerses and O. Euhrke, 


ndon. rs 
23,057. ALTERNATING CORRENT Morors,‘B. G. Lamme, 


mdon. 
23,058. Manoracturge of Icr, W. J. Woodcock, 
London. 
23,059. Hooks, L. E. Robergel, London. 
23.060. Cizats for Hotprxc Barrens, J. T. Dobson, 
London. 
23,061. SicuTmsc Oapsance, P. M. Justise.—(H. B, 
Curtis, United States.) 
23,062 Icg-REMovine Apparatus, W. J. Woodcock, 
London. 
23,063. Sack-cLosinc Drvicz, A. E. L, Christens, 
ondon. 
23,064. Stanps for DisPLAYING ARTICLEs, J. W. Cullen, 
London. 
23,065. Looms for MgcuanicaL Weavine, J. Laforét, 
Vv 


erpool. 

23,066 Ferment for the Mancracture cf WIN 
Vinxoar, C. Chotteau and KE. Disse, Liverpool. 

23.067 MANUFACTURE of SIEREOTYP£ MouLps, O. Tuch, 


mdon. 
23,068. Sarps’ Propsiiers, Z. R. von Limbeck, 
ondon. 
23,069. Apparatus for Fitterine Arr, J. Stott, 
on. 
23,070. Fotpine Caarrs or Sgats, A. E. McCracken, 
naon. 
23,071. Scormnc Device for Gotr, H. C. Clogst2un, 
London. 
23,072. SEAT-WHEELING Macuings, I. and W. Dilley, 
ndon. 
23,013. Marine Lirg-savinc GARMENT, E. Mangepan, 


ondon. 

28,074. OiL-DISTILLATION AppaRaTus, A. Adiassewich, 
London. 

23,075. Courtine of Rartway VEHIciEs, 8, Phillip:, 
London. 

23,076. Torninc the Biank in Roiiise Miis, M. 
Mannesmann, London. 

23,077. Earn Taumpets for Dear Persons, F. Hubbes 
London. 

23,078. Fexpine Cup, G. M. Smithwick, London. 

23,079. LetreR-Box, E. M. Webb, London. 

23,080. Hgatinc and Ssrvine Foop, A. W. Southey, 
Londop. 

23,081. Vesset Proputsioy, J. M. Wilson, London. 

23,082. Fire-cratss, B. D. Martin, London. 

23.083. CHucks, C. A. Svensson and W. W. Oliver, 


mdon. 
23,024. CoNVERTIBLE TaBLes, J. and R. J. Fovt, 
London. 
23,085. Gun Sicuts, F. E. Heinrich, London, 
23 086. RecutaTinc Execrric Generators, M. H. 
Kilgour, London. 
23,087. GRILLING and ToasTINe APPLIANCE, M. J. 
Wheeler, London. 
23,088..AppaRaTus for Forminac CaRamgL, P. E, 
Doolittle, London. 
23,089. Macuinks for WRappine Biocks, P. E. Doolittle, 
ndon. 


26th October, 1903. 


22,090. Maeic Foor Drart, Century Thermal Bath 
Cabinet, Limited, London. 

23,091. CenTRiFUvAL SzPpaRaToRs, H. Austin, Wolver- 
hampton. 

23,0¥z. Sration Register, E. Pachell, Bandon, 
Ire’ , 

23,023. CagcKine Spsep of Cycuzs, F. T. and W. G. 
Fletcher, Derby. 

23,094. WaTER Motors, H. C. Spragg and H. R. Raw- 
lings, Bristol. 

23,095. Forks of Cyctz Framgs, H. E. Pountney, 
Birmingham, 
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23,006. Fiusninc Warer-cLosets, T. W. Woodhouse, 
Doncaster. 

23,097. Orcan Construction, J. E. Stringer, London. 

23,098. Bgit for Securive Laprgs’ Porsgs, N. Pullen, 
Manchester. 

28,099. Vacucm Dryino Apparatus, C. Rawson, Man- 
chester. 

28,100. Composition for Lrvorypz Macurves, T. and R. 
Jubb, Leeds. 

23, eee Pxgowartc Trrgs {6r Motor Cars, H. Cassell, 


28,102. ye of Scenic Errgcts, J. F. Carey, 
London. 
er of Scentc Errscts, J. F. Carey, 


23,10 Banp-sawiye Macuyngs, C. H. Clifton, John- 
stone, Renfrewshire. 

23,105. Maxrncof WateRPRoor Corn, I. Frankenburg, 
Limited, R. J. Frankenburg, and 8. T. Rowe, Man- 
chester. 

23.106. Saurrsrs for Paorograpaic Cameras, The 
Thornton-Pickard Manufacturing Company, Limited, 


and A. G. Pic » Manchester. 

23,107. FoLpine CoLLaPsIBLE Srretcoer, J. Reid, 
‘Aberdeen. 

23,108. Brake Biocks for Motor Cars, 8. Hawkins, 
Nottingham. 

23,109. Cassoretrers for Motors, J. G. Turner, 


naon. 
23,110. Ecgcrric Porentiat Gcveryors, T. L. Boyden, 
Wolverhampton. 
28,111. Muans for CLEANING CLoras, W. C. Drybrough, 
Manchester. 
23.112. Borer Conpgnxsers, A. C. Franklin, Shoreham, 


Sussex. 
23,112. Botstger Spares, E. Grundstedt, Cologne, Ger- 
y- 


23,114. Taack, C. H. Jones, London. 

23,115. CanpLe Sur Ports, M. E. Gottschalk, Dresden, 
Germany. 

23,116. Cottinc MILLimerRe Prrcugs, A. Drummond, 
Guildford. 

23,117. Hoox and Ev, C. Champ, London. 

23,118. Device for Draitt Macuinss, J. von Dziem- 
bowski, London. 

23,119. Frecp Brps, K. Sarmasy, London. 

28,120. Storace Batrery Pcarsgs. J. Bijur, London. 

23,121. Rartroap Rat Jornt, 8. E. Page.—(The Weber 


Railway Joint Manvujacturing Company, United 
States.) 
28,122. Moror Arracumsnt, W. Woodland and A. W. 


Wells, London. 

28,123 Buinp Rouges, J. Hall and W. Hopkins, 
London. 

Rance Fixver, F. N. Baker and J. Lena, 
Nuneaton. 

23.125. Prorurg Postcarps, W. C. Chipper, ~~ 

23 126. Heatine of Hanpixsof Cyc. us, A. V. Williams, 

indsor. 

23,127. PowpmR-PUFF ATTACHMENT, N. 
Billing, London. 

23,128 Saraty Window, T. Lawson and J. Brider, 
Northfleet, Kent. 

23,129. Construction of Buiipinecs, W. Calway, 
London. 

28,180. ComBrneD Pencit Cases, J. W. Caldicott, 


on. 
Aquatic Toys, H. A. T. Stoakes, Walton-on- 


Pemberton- 


nD 
23,131. 
ames. 
23,182. Tries for Fioors of Bacrer:a Beps, R. Ames, 


on. 

23,183. Dintnc TaBxes, 8. J. Hicks, London. 

23,134. Carriacgs, H. A. Graham ndon, 

23,185. Saraty Device for Wospow CLeangrs, H. A. 
Graham, London. 

28,136. VarRi4aBLE SpgEp Grarixnc, A. W. Cope, 
London. 

23,137. Wiwpow Creawer, T. Wation and W. W. Rey- 
nolds, London. 

23,188 Typswartise Macarng, J. Francus, London. 

28,139. Priventinc REFitiine of Bortriss, J. Reid, 
London. 

28,140. Prunine Sugars, A. W. A. Barnard and W. G. 


Reid, London. 
28,141. Kitw for Dryrxe Hops, J. D. Whitehead, 


London. 

ap Toor for Maxine Cyciz Frames, A. Frank, 

28,143. APPLYING Cement to Sotzs, G. L. Rollins, 
London. 

23,144. Comprygp Drawinc Boarp and Easzr, T. 
Gillow, London. 

28,145. TREATMENT of Zrixc, P. and A. Giihrs, 
London. 

23,146. Fitter for Poriryine Sewacg, C. Clauson-Kaas, 
London. 

23,147. RecuLatine the Water Leve. in CisTerns, C. 
Clauson-Kaas, London. 

28,148. Bras Correr, T. B. Reardon, London. 

23,149. Sprayine Device for Liquips, G. Gordejeff, 
London. 

28,150. Apparatus for Burwine Lrquip Four, G. Gorde- 
jeff, London. 

23,151. Evecrrotytic Procmussrs, H. Koller and P. 
‘Askenasy, London. 

28,152 SckEwW Propetiers for Suip3s, J. Chambers, 
London. 

23,153. Protectors for Boots and Saoss, I. 8. Lewis, 


ndon. 
23,154. Stzam Traps, C. E. Jeffcock and W. H. Yardley, 
London. 
23,155. TyPE-composinc Macuing, W. H. Lock, Brook- 
wood. 


23,156. SPEED 7 ee for Motor Encines, J. D. 
Smith, Alloa, N.B 

23,157. Lerrer Postcarps, A. Fiévét, London. 

23,158. Expiosion Enoines, P. J. Buffaud and A. 
Tavian, London. 

23,159. Uritisinc the Hop Pant, C. Lywood, 
London. 

23,160. MmucaPrHongs, C. Melville, London. 

28,161. ELECTRICALLY-HEATED Hanpves, R. A. Fliess, 


London. 
23,162. Firrines for Winpow Sasues, R. 8. Dudding, 


mdon. 

23 163. Mzawns for Wasuinc by Stgam, L. Schreiber, 
London. 

23,164. Rorary Sprayer for Use in Srzam ConDENSERS, 
J. W. Sutherland, London. 

23,165. AUTOMATICALLY Tornino the Leavas of Music, 
G. 8. Budge, London. 

23,166. Propuctne Dray Gasgous Mixture, L. Rude- 
mann, London. 
23,167. Loom MecHantsM, N. 
W. A. Foster, London. 
23,168. Dsvice for CLosine Recipients, R. Miiller, 
London. 

23,169 MANvuFracTuRE of Paper Tupgs, L. J. Monneret, 
London. 

23,170. Ispicators for Strreer Rattways, H. D. 
Haggerty, London. 

23,17). — Grinpine Macuiyg, W. Rindfleisch, 


Lon 

23,172. — La Société F. Revel pere et fils, 
London. 

23,173. Prorgctine Devicgs, L. Wilson, London. 

23,174. Dygrne of Fasrics, L. Fanchamps-Philippe, 
London. 

28,175. SOL¥-LEVELLING Macuives, H. H. Lake.— 
(Webster Shoe Machine Company, United States.) 

23,176. Mixture for Maxine Cakes, P. Hallinan, 
Liverpool. 

23,177. REFRIGERATOR BuILprnos, J. Wills, London. 

23,178. Kwittrsc Macuinas, J. Y. Johnson. —(R. W. 
Scott and L. D. Williams, United States.) 

23,179. Propuctne CoLouRING Matters, J. Y. Johnson. 
—(The Badische Anilin and Soda Fabrik, Germany.) 

23,180. Pczzuxzs, T. Ross, London. 

28, ‘181. Etecrric TRACTION Systems, J. Mannheim, 
London. 

23,182. Vacuum Brake Apraratos, J. Gresham and H. 
A. Hoy, London. 

23,183. D&CANTING FLUIDS UNDER Pressure, C. Sellen- 
Scheidt, London, 


Foerster, D. J. Carey, and 


23,184. Furnace for Stgam Pvants, J. P. A. Roulund, 


mdon. 
23,185, Foor Wear, J. Kamienski, London. 
23,186, Fium Pressurg Generators, F, J. M. J. 
Arnaud, London. 
23,187. RatLways and Roxuine Stock, F. M. Weymouth, 
London. 
28.188. Manvracture cf SuLPHURIsED Dvgsrurra, O. 
Imray.—(The Society of Chemical Industry in Basle, 
Switzerland ) 
23,189. Maxine Gtauper Sats, W. D. Gilman, 
Kingston-on-Thames. 
23,190 CrurcH Mgcuanism for Motors, R. J. White, 
London. 

27th October, 1908. 
— Corton Spinnine and Wravixe, J. T. Pearson, 
urnley. 

23,192. DynaMO-ELECTRIC GengRATORS, A. D. Jones and 
the —— Arc Lamp and Elect ic Company, 
Limited, London. 
28,108. Two-sPEED Gear for Motoa Crciys, J. Jones, 


23,194. Sagar Ecevator for THRasHING Macatnes, W. 
Baylis, jun., Everingham, Yorks. 

28,195. NON-REFILLABLE Borris, M. Stuart, Bristol. 

28,196. Paorectine Cuimney Ports, H. J. Haskins, 


tol. 

28,197. Hotprr for Penciis and Pens, H. O. Andrews, 
Liverpool. 

23,198. PaorogRaPHic Cameras, W. J. 


W. J. Lanc:ster, 


Laxcaster, 


23,199. PHotcerapHic Lamps, 
Birmingham. 

23,200. Eco Wuisks, J. H. Sykes, Liverpool. 

23,201. Gorr CLuns, J. Peters, Liverpool 

23,202. Loom Ssurties, W. Barclay and J. MacKay, 


Ow. 

23,203. VentiLatToRs, T. Hough, Liverpool. 

23,204. Cootine Gas Encing CyLinpars, T. R. Murray, 
Birmingham. 

23,205. PagventTinec Re-Fittinc of Bottizs, A. R. 
Turner and J. I. Widdop, Manchester. 

23,206. Fotpinc Bspsrgaps, T. E Wale, Birmingham. 

23,207. Avromatic Looms, J. Baldwin, Withnell, near 
Chorley. 

23,203. Harr-prns, J. Tabrar, London. 

23 209. Apparatos for Fittgerine Liquips, W. Reeves, 
Belfast. 

28,210. AppaRaTus for CooLtine L*quips, W. Reeves, 
Belfast. 

23,21L. Constrarcrion of PortaBLe Foipine TaBLEs, 
A Roberts, Hull. 

23,212. DoLLymne and Wasuine Macurngs, A. Shuttle- 
worth, Bolton. 

23,213. Process for Tagzatinc Gas Limg, J. Bond, 


Leeds. 

23,214 Sitent Leck for Wispow Sasues, J. Thomas, 
Herefo: 

23.215. Dettvertne Svcs tances from Vegssgis, T. 
Ballinger, Yelverton, R.8.0. 

23,216. Licarer for Om Lamps, A. G. Gardrer, 
Gloucester. 

23,217. Gas-sUPPLyYING ArpaRaTor, J. and G. Keith, 

ndon. 

23,218. Sgats for Octpoor Usr, R. Henderson, 
London. 

23,219. Sprive Matrresses, E. Crerar, London. 

23 220. Locomotive ENcINEER’s ALakM, E. Watson, 
London. 

28,221. Botrias, H. C. Birnage, Manchester. 

23,222. Sopportine Pictores, A. and G. Rosenson, 
Manchester. 

23,223. IntERNaL Compustion Enornes, W. J. Crossley 
and A. V. Coster, Manchester. 

23,224. ELECTRICALLY ILLUMINATED Siows, J. H. 
Goehst, London. 

23,225. Sockets for Execrric Lamrs, J. H. Goehst, 
London. 

23,226. ELECTRICALLY 
Goehst, London. 

23 227. Raptator Pipino, W. H. W. Proctor and F. T. 
Jackson, Coventry. 

23,228. Cycte Sappie Pittars, J. Gobiet and The 
Premier Cycle Company, Limited, Coventry. 

23,229, Cyctze Huss, F. E. Baker and The Premier 
Cycle Company, Limited, Coventry. 

23,230. ApparaTus for Fitrerinc Liguips, A. E. 
Gummer, London. 

23,231. Lames for Moron Cars, T. Parker, Roydon, 


ILLuMINaTEeD Siens, J. H. 


Essex. 
23,232. Loom Cota Rouiizrs, V. Haighton, Burnley. 
23,233. Perrot Motors, C. Jarrott, London. 





28,234. PROTECTING the FoRE-sIGRT of Ririgs, A. 
Jochmann, London. 

23,235. RaiLway CarpiaGe Coup.ines, E. Lange, 
London. 

Mrsise and TunngLiina Opgrations, H. 
Biichler, London. 

28,287. Water Lirt3, R. W. Barker.—(G. A. Cro/futt, 
United States.) 

23,238. Caxg Tix, N. Joseph, Lo 

23,239. Motors, A. E. 8. Craig ~} ¢. L. M. Dorwald, 
London. 

23,240. —— for Moror Cars, T. A. Silverwood, 

28,241. R. Arundale and J. McNeil, 
London. 

23,242. APPARATUS for CLEANING Pewrer Pots, R. Mc se, 
London. 

23,243. Grass, A. Diat dit Dias, London. 

23,244. Furnaces of Stgam Borigrs, N. F. Johnson 
and the Johnson Economiser and Smoke Consumer, 
Limited, London. 

28,245. ENcrvgs, H. Davey, London 

23,246. Levgt and Prop, D. F. Collicutt, Kingston- 
on-Thames. 

23,247. Firterinc Apparatous, W. Reeves and B. Bram- 
well, Belfast. 

— a H. H. Lake.—{/. H. Reynolds, United 

tates 

23,249. Automatic Macutng, T. Webster, London. 

23,250. Tospacco Pipg CLEANERS, Norris, 
London. 

23,251. Lerrer-carp, J. F. Wingardh, London. 

23,252. Potato Diccsr, H. Walsh, London. 

23,253. Enoines, B. B. Coxeter and F. Gibson, 
London. 

23, — Grounp AncHors, A. Bearse and H. B. Crouse, 


Strrrvp, F. 


on. 
a, aaa Packaces with Wirg, P. Donegan, 
London. 
23,256. CasBMENT OpgNnInG Mrcuanism, C. Showell, 
Birmingham. 
23, — of WHEEts of Motor Cars, A. Smith, 


23,258. MaruracTurE of Drivine Betts and Harness, 
5. and H. N. Brown and T. 8. Rickman, London. 
23,259. WasHING and AssorTIne Coat, C. J. Kremer, 

London. 

23,260. Recgivinc InsTRuMENTs of ParintTinG TsLt- 
orapus, P. A. Newton.—{Eltypic Manufacturing Com- 
pany, United States ) 

23,261. Contain Fixturss, P. G. Emery, London. 

23,262, Gtoves, H. Urwick, London. 

23,263. DECORTICATING Macuines, G. M. E. Pos, 
London. 

23,264. ArPpaRATus for Storie Fisu, G. D. Irvin, J. L. 
Rigg, and The Pulsometer Engineering Company, 
Limited, London. 

23, 265. Fexpinc WATER to Sream Borrgrs, T. Brézda, 
London. 

23,266. Hanp Scns Lamps, W. T. Hagger, London. 

23, 267. Retrer Vatve fur Hypraviic Pumps, 

Harrison and G. Scott and Son (London), Limited, 


London. 
28,268. , Bucx.z for Laprgs’ Waist Betts, J. H. 
B. Dawson, London, 
23,269. Carp Ciotuine for Carpinc Macuings, H. H. 
Haske. .—(M. B. Sullivan and G@. 0. ior, United 
tates. 
23, a. AERATED Water Apparatus, N, W, Stiles, 





don. 
23,271. Nut Locks, F, Robinson, London. 


23,272. Bune and Busees for Barrets, H. Stamm, 
naon. 
28,278. Lay Fiaures and Sxirt Sranps, J. F. Gems, 
ondon., 
23,274. Sounpine Motor Car Horss, C. F. Hitchins, 
ondaon, 
28,275. Boor Macuinery, W. Jackson and H. N. Pochin, 
London. 
23,276. Maxine Boots, W. Jackson and H. N. Pcchin, 
ndon. 
— aan Macurngry, W. Jacksonand H. N, Pochin, 


23, a8 "Paepounaree, A. F. Vischer.—(Bxcelsiorwerk 
Fabrik fiir Feinmechanik m.b.H., Germany.) 

23,279. Luvers for VeLocirgDEs, pa Dring, London. 

23,280. IeniT1Ion MecuanisM for Enoings, F. Pinck- 

stone, London. 

23,281. Baromersrs, Pastorelli and Rapkin, Limited, 

and A. D. Wilson, London. 

28,282. PHotocRapHic Apparatus, W, P. Thompson.— 
(4. B. Langham, India.) 

28,288. Lirgauarps for Tramcars, C. J. Full, Liver- 


1. 
23984, Wave Moror, C. Soulas, Liverpool. 
23,285. TaLePHONE Re ays, G. E. Sundquistand A, H. 
Wahl, Liverpool. 
23,286. Serrine TeeTH of Saws, R. J. Brough, Liver- 


pool, 

23,287. Boot-Lack Makina Macuing, A, Meier, Liver- 
2001, 

23 238. TapixEs, J. Hicks, Liverpool. 

23,239. Ksorg Cugangr, C. P. Lavell and P. H. Beer, 
London. 

23,290. Crotugs Drygrs, F. 8. MacDougall, London. 

23,291. ExeRcisine Apparatus, M. Byers, London. 

23,292. Lamps, G. W. Reilly, London. 

23,293. PrepaYMEsT Gas-meTers, R. L. Fe:senheim, 
London. 

23,294. SUPERHEATERS for Stz4™ Borvers, J. R. Brown, 


London. 
23,295. REFRIGERATING Macuingry, T. B. Lightfoot, 


ndon. 

23,296. Rivetine Mrcuanism, C. J. Carney and J. C. 
Gorton, London. 

Umprecta AtracuMeEnts, H. P. Ferroussat, 


on. 
23,298. StoprpeRiNe Cans, T. S. Lyon and H. Haynes, 
London. 
28,299. * ened of Magtats, J. T. Fitzmaurice, 


wae 
3,300. — for Hawp-Bac*, F, Lehmann, 
ay on. 
23,301. Frame for Cigar Cass, F. Lehmann, 
mdon. 
23,302. Fine Atak, G. B. Bowell and the Pearson 


Fire Alarm, Limited, London. 

23,303. CoLLaps) BLE Davice for Cycues, N. D’O. Willis, 
London. 

23,304. Cross Tigs and Ram Jorts, D. 8. Affleck, 


ndon. 

23,805. Box for ALvaRTisina Purposss, W. Fletcher, 
ondaon. 

23,806. Saraty Fastener for Looms, H. W. Marcy, 
ndon. 

23,307. SpgED-vaRyING Gaar, J. S. Fairfax, London. 

23,308. ARTICLE of NoURISHMENT from FisH, 0. Miilier, 


don. 
23,309. DiscHarce of Game Prevectites, F. Gale, 


ndon. 
23,810. Continvovus BLgacuine Device, M. M. y Rovira, 
on. 
23,311. Fixuse of Tgaror Lips, E. W. Holland, 
Birmingham. 


28th October, 1903. 


23,312. Taz Fotp:xe Box, J. H. Homann, Luton. 

23,313. Preparation for Tagatinc Consumption, C. 
W. West, Loughton. 

23,314. TREATMENT of Neuratora, R. W. Harding, 
London. 

23,315, Gas Motors, V. Lamy and E. Chenal, Kingston- 
on-Thames. 

28,316. haat -SIFTERS, C. and G. H. Kent, Stoke-on- 


Tren 

23,317. aati Wert RepieNisHing Loom:, The 

urnley Automatic Loom, Limited, and G. H. 

Haworth, Manchester. 

23,318. Conpuctine Wings of Exxcraic Taamway: 8, A. 
a Howard, Taunton, 

23,319. RockiNe Hanvie Baacksrt, G. P. Main, Lough- 
borough. 

23,320. Guipg Prarss, W. E. Halladay and J. Jennens, 
Birmingham. 

23,321. Bett Fastewgrs, 8S. Warren, Birmingham. 

23/322. MECHANICALLY PLavine Oaxcans, H. Harrison, 
Birming! ‘ham. 

23,323. Cosson Mercuanism, W. L. Wills and J. Evans, 
Birmingham. 

28 324. Scorninc Boarp for BituiaRps, L. Pearson and 

aud, London. 

28,325. AuTomMaTic Pursg, P. Pepperand Sons, Limited, 
and J. W. Robatham, Birmingham. 

23,326. Dressinc Cases, H. W. Cave-Browne-Cave, 
London. 

23,327. Apparatus for CLariryina Liquips, A. P. 


Blaxter, A. P. Blaxter, jun., and G. W. Chaloner, 
London. 
23,828. Brackets for Carryinc Rops, A. and F. C. 


Giles and A. C. Howell, Birmingham. 

23,329. Basy Furniture, W. P. Abell, Derby. 

23,330. Draveut Exciupgrs, A. Stanefield, Man- 
chester. 

28,331. SURFACE-CONDENSING Apparatus, J. R. Rich- 
mond, Glasgow. 


23,832. CorN-FRBED Apparatus, J. B. Jchn:ton, 
Manchester. 

23,833. MaoneTic Separators for Orgs, J. M. Moss, 
Liverpool. 


23,834. MANUFACTURING FIRELIGHTERS, C. G. Satter- 
thwaite, Manchester. 

23,335. NavicaTionaL SouNDING Apparatus, J. W. 
Gillie, North shields. 

23,886. Pwzumatic Tires for Cycizs, J. B. Belavon, 
Belfast. 


23,337. ARM Rest for the TetepHons, E. Moore, 
Douglas, Isle of Man. 
23,838. EXTINGUISHING Ot Lamps, J. Bubenheim, 


London. 
23,339. Topacco Ps pgs, A. P. Bruce, Manchester, 
23,340. Locks, D. G. Goodwin, Glasgow. 
23,841, Gas-LiGHTING Davicr, H. J. H. Boelen, Ger- 


many. 

23,342. Coucn, J. Reid, Glasgow. 

23,343. Hostmry, E. Graf, London. 

23,344. Rotter Bgarine, F. Ottf, London. 

23,345. Fastentnc Skirt Ho.pgers, W. J. Wheatley, 
Birmin ham. 

23,346. ener ‘STopPER for Bortizs, W. E. Suckling, 
Woodbrid ge. 

23,3847. ian Lxar Bryper, G. A. Roedde, Vancouver, 
British Columbia. 

23,348. Coucugs, W. G. Tagg, London. 

23,349. Ho_tpgrs for Crocuet Corton, C. P. Biggs, 
Maidstone. 

23,850. Brakes for TorBINEs, The Warwick Machinery 
Company, Limited.—(7he General Electric Company, 
United States.) 

23,851. Exastic Fiurm Tursings, The Warwick 
Machinery Company, Limited.—( The General Elictric 
Company, United States.) 

28,352. Exvastic Fiuip Torpings, The Warwick 
Machinery Company, Limited.—(The General Electric 
Company, United States ) 

23,3538, DriLLine’AppaRatus, The Warwick Machinery 
Company, Limited.—(7he General Electric Company, 
United States.) 

28,354. ADJUSTABLE Packines for Exastic Fivip 
Torsings, The Warwick. Machinery Company, 
— General Electric Company, United 

tates. 

23,355. KLECTRICALLY-OPERATED VALVES, The Warwick 
Machinery Company, Limited.—(The General Electric 





——. United States.) 


23,356. GoVERNING MxciANisM, The Warwick 4 

chinery Company, Limited.—(The General Elect) 

Company, United States.) 

23,357. Stgam Tursinss, The Warwick Machiner 

Company, Limited. —(The General Electric Compan 

United States ) 

23,358. VaRIaBLe SpegD Gears for Cycixs, H. Chet. 
wood and H. L. Byrd, Coventry. 

28,859. SPARKING Pxves, F. H. de Veulle, Birming gham, 

23.360. Fastentnec Movutus of Pockets, H. Tindall, 

London. 

23.361. CASK-RAISING Apparatos, H. J. Kriimpelmann 

London. : 

28,862. Exvetopgs, G, W. Course, London. 

oP Raitway Points, P. Dipper, Port Talbot, 
ale! 

23,864 Cincutan Sawina Macuings, T. tel 


pat 

23,865. Geren for Hypre-exrractors, A. Hi wett, 

London. 

23,866. C:cargTre Horpgrs, 8. J. Brasier-Creagh, 
London. 

23,867. Rartway Vsuicte Vacuum Brakes, The 
Westinghouse Brake Company, Limited, and J. W. 
Cloud, London. 

23,368. Apparatus for GRINDING Orgs, W. Simpkin, 
London. 

23,869. TaBLe Game, G. Goody and J. Ham; son, 

ondon, 

23,370. Taps for Liquips, F. G. Ansell and H. Terrett, 

London. 

23,871. Currrr Hoipers for Boot Macuinxs, A. Green- 

wood, London. 

28,372. Hus Motor Wuesgts, C. King, London. 

23,378. DistR) puTING VaLvgs for Pomes, A. Abendroth, 

ndon. 

23,874. MancracTurE of Boots and Suors, C. Lewis, 


mdon. 

23.875. Execrric Strent DiscHaRGE APFrarRatvs, A, 
Schneller and D. Koeleman, London. 

23.376. Eastic-FLuip TurB:NES, The Warwick 
Mechinery Company, Limitea.—(The General Bi: ctric 
Company, United States ) 

23,377. Grysers, A. E. Jchnston, London, 

23.378. SeoreGaTinG Macutne, A. E. Iveson and A, R. 
Wilson, London. 

23,879. Pockst-kNives, A Noa, London, 





23,380. Propatter Scriws for Sutps, M. Long, 
London. 
23,381. Sausace Fittino Macuines, H. G. Hanis ad 


A. G. Payne, London. 
23,882. Maxine Coxkg, R. Pearson, London. 
23,383. ConTRoLiina Rupprers, 8. Harte et Cie, 
London. 
23,884. Gavor Grasses for Boers, E. J. Viper, 


ndon. 
23.385. Hgap Coverixes, J. H. Woodford, H. Worm- 
leighton, and T. Kenniog, London 


23.885. Stytvs Horpers of Paonocrapns, F. Stock, 
London. 
23,887. Srep3 for Tramcare, E. A, Stan’ey and J. E, 
Anger, Liverpool, 
23,388. Puorooxapaic SsutTtrers, H. C. Hitchmough 
H. C. Moore, Liverpool. 








SELECTED AMERICAN PATENTS, 
From the tana Official Gasette. 


735,627. Exprosive Excine, W. Walke, Joplin, Mo, 
—Filed February 26th, 1903. 

Claim.—An explosive engine comprising compression 

and firing cylinders communicating with each other 


by an intermediate compression chamber, the lat ter 
having uninterrupted communication with the firing 
cylinder, an igniter, and a p:ston in said cylinder, and 
a compression piston provided with an automatic 





valve and operable in the compression cylinder to 
traverse the compression chamber, whereby sai 
compression piston is adapted on its back stroke to 
compress a charge in the compression chamber, and 
said valve is opened in one direction by the pressure 
of the charge in the compression cylinder and is closed 
in the other direction by pressure of the charge in 
said compression chamber, 
735.889. Stzam Torpinr, 7. G. B. Lindmark, Stock 
holm, Sweden.—Filed Janvary 9th, 1903. 
Claim.—In combination with a radial flow steam 
turbine having a circumferential discharge opening 
an annular channel surrounding said opening and 
receiving the exhaust therefrom; the inlet to said 
channe\ (measured in the direction of the axis of 


[735,889] 
































rotation of the wheel) being wider than said wheel 
discharge opening and extending beyond the same on 
each side thereot and the walls of said channel con- 
verging from said inlet outwardly until the width of 
said channel is reduced to about the width of said 





wheel discharge opening, substantially as described. 
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IRRIGATION IN SCUTH AFRICA. 


No one who has ever studied the subject doubts that 
irrigation is the question of most vital importance both 
in the development and permanent prosperity of South 
Africa. The conservation and use of the rainfall, which 
now not only runs to waste, but does actual damage by 
denuding the higher Jands of their soil, is the only means 
by which the immense areas of arid and semi-arid 
territory can be rendered productive. Intimately con- 
nected with irrigation, and indeed an essential condition 
of successful water conservation, the woods and forests 
and their development are subjects of the greatest 
importance. ’ , = : 

Forests have a well-recognised influence in increasing 
rainfall, and, moreover, they act as ratural reservoirs, 
restraining the too rapid run-off of the water during 
heavy rains and replenishing the streams during 

ght. 

revithough the vital importance of irrigation and forest 
conservation are ge recognised, few people fully 
understand the relative value of irrigated and un-irrigated 
lands, or the ease and small outlay with which forests 
may be conserved and enlarged and the waste rainfall 
utilised for the fertilisation of arid lands. Information 
on these subjects is difficult and tedious to obtain, and is 
often couched in language intelligible only to an expert 
irrigation engineer. — : 

In dealing with this subject we shall first consider the 
broad general lines of Imperial policy with reference to 
State control of river and other sources of supply 
necessary for the most advantageous distribution of the 
water for the general development of the country, 
together with the legislation required to secure the 
water rights of individuals, on a sound basis, free from 
danger of future litigation. Secondly, as regards the 
carrying out of large storage or distributary works by the 
State or concessionnaire companies and individuals; and 
thirdly, the advantages which can be gained, both in early 
comfort and permanent wealth by private cultivators by 
means of primitive and easily constructed devices, for 
storing or distributing the natural flow in the rivers and 
streams passing through their properties. Attention 
will also be paid to the relative value of crops and 
irrigated orchards with reference to the early develop- 
ment of good land. 

We make no apology for entering into some detail on 
each of these heads, as the subject is one of paramount 
importance. 

As regards the necessity for State control of the 
sources of supply and the evils resulting from its 
absence, we may instance America. The earliest 
settlers or associations—i.e., a combination or partnership 
of a number of farmers for the construction of 
works too large for individual effort, and in which the 
ownership is usually based on the proportion of labour 
contributed by each member—constructed irrigation 
works, generally canals or supply ditches, with low weirs 
by which such part of the tlow as they required could be 
diverted on to their land. In course of time later comers 
built similar works above and below the first, and sooner 
or later the increasing number or enlargement of the 
older canals resulted in the diminution of the amount of 
water originally enjoyed by the first settlers. As a 
general rule the pioneer works were constructed in the 
lower reaches of a river, and in normal years the diminu- 
tion of the river flow due to later works higher up stream 
did not adversely affect their supply. In years 
of short rainfall, however, the lower canals which 
had been first built, and therefore enjoyed prior 
rights to the use of water, had their supply curtailed, and 
the owners, seeing their crops dying for want of water, 
resorted to desperate measures, destroying the river 
dams and blocking up the entrances of the canals higher 
up the river. Serious contlicts and bitter feuds were the 
inevitable result, while even when there was no violence, 
the frequent controversies and lawsuits among them- 
selves led the farmers and associations to see the necessity 
for establishing some tribunal to settle disputes and 
apportion the water. In some States, as, for example, 
Colorado, the streams are divided into a series of dis- 
tricts, each in charge of a State Commissioner; while 
several districts are combined under the control of 
superintendents, who, in turn, are under the State 
engineer, who controls the water supply. In other 
States the farmers and water companies have volun- 
tarily combined and appointed special boards to 
consider and decide disputes, so as to put a stop to the 
endless litigation pertaining to water rights. Water 
rights in South Africa are, and will be, in ever increasing 
ratio of more value than other property. Ina country 
where the agriculture is absolutely dependent on irriga- 
tion over most of its area, and where the respective 
values of land are in the ratio of £1 per acre unirrigated 
to from £40 to £100 per acre when irrigated, this fact is 
self-evident. 

Speaking generally of the arid tracks, a farm of 5000 
acres is required to keep a family in comfort; 200 acres 
of this land perennially irrigated would produce an equal 
subsistence. There is, moreover, no form of property for 
which clear and definite legislation is so necessary as for 
water rights. Where the law is faulty or indefinite, vague 
and obscure claims, generally resting on ancient and 
hypothetical usages, can be advanced and made the basis 
of litigation. Such was the case in Italy, where it has 
been found necessary to sweep away, by drastic legisla- 
tion, the vague and indefinite claims of centuries, and to 
establish plain and well-defined laws respecting water 
rights, In America, modern irrigation jurisprudence 
recognises certain broad and definite principles under- 
lying a mass of seemingly confusing or even contradictory 

judicial decrees passed on special cases. One of 
these main principles is that the water should be 
treated as the common stock, and that its use should 
be limited to actual and beneficial use, thus pre- 
venting the waste of water which might, in practice, 





occur when a pioneer proprietor could cause water, which 
he could not usefully employ, to run to waste in order 
to establish a claim to a large hypothetical future supply. 
In other words, the common stock of water, being limited, 
any portion of it may be employed by persons desirous of 
doing so, provided the rights of actual users are not 
interfered with. 

The modern irrigation laws in France and Spain point 
in the same direction, and it is to careful and well con- 
sidered irrigation legislation that Egypt and large tracts 
of India owe their prosperity. No form of property is 
more valuable and easily defined than an irrigation right, 
if the law is drawn up to suit the conditions of the 
country ; and no asset can be more indefinite, vague, and 
doubtful with unwise and unsuitable legislation. 

In South Africa, the existing Jaws are such as are 
only applicable to restricted areas and special local 
conditions, and seem to have been framed more with a 
view to humid and wet countries than to the arid areas 
where they apply. What is wanted for the future 
prosperity of South Africa is strong, wise, and early 
legislation, constituting all main sources of water supply 
public property—a common stock for the development 
of the country. Suitable provision must be made for the 
encouragement of private enterprise by concessionnaires 
to enable them to carry out storage works or barrages, 
with their necessary canals and distributaries, with full 
protection from possible future litigation. It is equally 
important that not only protection, but State aid be 
given to private individuals and associations to enable 
them to take in hand, at the earliest possible date, small 
works for the immediate use or storage of the rainfall 
now rupning to waste, and resulting, not only in reduc- 
tion of crops, but also in the permanent denudation of 
the country of its soil. 

The question of putting a stop to the denudation now 
in progress is most urgent, as the evil, once started, 
rapidly develops and increases. The small rills by 
which the rain is carried off gradually become deeper 
and wider, while the little rivulets into which they flow 
in turn increase in depth, and the velocity and the volume 
of their discharge grows greater year by year. The 
smaller streams, instead of serving as the channels, down 
which the balance of the rainfall, not absorbed by the soil 
or retarded and retained by the vegetation, formerly 
tiowed slowly to the rivers, gradually become torrential 
in their discharge as the rapidity of the run-off increases. 
Their beds are scoured out and the normal flow in the 
valleys sinks to lower and lower levels beneath the surface 
and the cost and difficulty of using it for irrigation grows 
greater year by year. Legislation is urgently needed to 
put a stop to all destruction and cuttings of existing 
forests, scrub areas, and karoo bushes. Steps should be 
taken for the reafforestation of the regions already 
denuded, and for the introduction of vegetation and grass 
over as large tracts as possible. 

Just as the sources of supply should be public pro- 
perty,so also should large and important irrigation works 
be carried out by the State as public works. There are, 
of course, innumerable instances in which large irriga- 
tion works could be most conveniently and successfully 
carried out by concessionnaire companies, or associations, 
and the help of private enterprise in their construc- 
tion will be of the greatest value. and assistance to the 
Government. 

Irrigation works should be considered under two dis- 
tinct heads :— 

(1) State works of public utility and national imports 
ance, developing extensive areas. 

(2) Commercial works or local schemes developing 
particular and restricted areas. 

Works of class (1) should be executed and administered 
by the State. This class would include all projects of 
great magnitude, such as hill storage reservoirs, diversions 
of rivers and main canals supplying several distinct 
systems of irrigation. Such works would require large 
capital expenditure, take several years to complete, and 
develop slowly, so that a considerable period would 
elapse before they could bring in a full return. 

Works of class (2) would be carried out and controlled 
by concessionnaire companies, and might embrace works 
of considerable magnitude ; but only such as gave promise 
of early development and quick return on capital expen- 
diture. They would generally be of local importance over 
relatively restricted areas. Such works would include 
weirs on rivers, either with a natural flow, suflicient for 
the requirements of the area to be developed ; or on rivers 
whose natural discharge was supplemented from the 
large State works of class (1). Under this head would 
also fall the smaller storage reservoirs and distribution 
works of distinct and separate projects, town water supplies, 
&e. Many sub-worke of class (1) could be carried out 
under class (2); for instance, a large State reservoir 
might supplement the natural supply of a river on which 
a series of weirs and canals could be situated, each 
separate work being in the hands of a concessionnaire 
company. The State would control the reservoir and 
river discharge supplying the water to the conces- 
sionnaire companies, who would severally have control of 
their individual works. At first sight it appears that the 
concessionnaire companies would receive an undue 
advantage, but on consideration it will be seen that 
this is not the case. The profits of these companies 
would be limited, and would be derivable only from 
water rates and the rise in value of the selling 
price and crop output of the lands they irrigate ; while 
the State would gain a large though indirect advantage 
in the increased wealth and prosperity of the popula- 
tion, the expansion of industries and commerce, and 
consequent rise in the value of direct and indirect 
taxation, customs, kc. Moreover, it is as much the duty, 
and to the advantage of the Government, to protect from 
drought and to place within the power of its people the 
means of improving the lands which they rule fur the 
common good, as it is to provide for the public peace and 
security of property or to establish courts for the 
adininistration of justice. It is beyond the scope or 





power of any concessionary company to carry out works 
of the magnitude required for the development of South 
Africa. Far-reaching inter-State problems are involved, 
and the undertaking is far too vast for private enterprise. 

The experience of the past proves that only the State ~ 
can undertake and iar bring to full fruition 
irrigation projects of great magnitude. Private enter- 
prise is slow to undertake the largest and most extenrive 
schemes, owing to the length of time required for their 
original construction and tedious development. The capital 
account is swelled by interest charges during the years 
necessary, before full development is reached, and the 
revenue rises to a paying basis. Such large works are 
indispensable for the development of the country, and 
the question is fraught with the greatest importance to the 
whole community. Concessionnaire companies can be, 
on the other hand, and are, the best agency to carry out 
detached schemes, which give promise of rapid construc- 
tion and a prospect of realising early returns from the 
investment. Past experience proves that works of 
great magnitude, well conceived and well executed, 
if permitted to develop on natural, and therefore 
of necessity on slow lines, are as conspicuous suc- 
cesses as similar works on which the capital 
cost has been restricted, and early development 
too rapidly pressed forward, have been conspicuous 
failures. In commercial works there is always the ten- 
dency to reduce initial expenditure to the lowest possible 
limit. In most undertakings thisis of small importance, 
as the early economy can be supplemented by future 
expenditure, and the works pos: enlarged and im- 
proved as the project develops and revenue increases. 
In irrigation works this is generally impossible, and 
always bad policy. A reservoir and its adjuncts must, 
as a rule, be designed and built in the first instance to 
their full size and capacity. The flow in a canal cannot 
be stopped while its original section is being doubled 
without destroying all the irrigation under it, and inter- 
fering with what have become vested rights. In noclass 
of works is it so necessary that the original design 
be most carefully considered, and that the works be 
carried out in the best and most permanent manner. 

Although it is as essential that small works should be 
as well considered, designed and constructed as large 
ones, there is neither the same difficulty in, nor objection 
to, expediting their development. In a large project 
supplying several distinct irrigation areas, it is necessary 
to proceed cautiously, taking the branch canals first to 
those districts which possess natural advantages, and where 
it may be expected that the demand for water will first 
arise, and gradually extending them in length as the 
trend of the demand for further irrigation is made clear. 

Were this not done, long lines of canal might be con- 
structed at the outset which would entail heavy main- 
tenance charges, and which would have seriously 
deteriorated and required extensive repairs before the 
gradual spread of irrigation had made their use necessary. 
In a smaller work, watering a compact and limited area, 
this difficulty is considerably diminished. The causes 
which infiuence the demand for water are local and easily 
foreseen, and the more the development can be expedited, 
so as to bring it to its full fruition at the earliest date, the 
better. It may be taken for granted that this develop- 
ment would be carried out more expeditiously by a 
concessionnaire company than by Government. 

State regulations and rules are framed to cover a 
wide diversity of places and conditions, and though 
they are, perhaps, generally too rigidly adhered to and 
sufficient latitude not allowed for local peculiarities, 
on the whole they work well and fulfil their mission. 
concessionnaire company can make its rules to suit special 
circumstances, and can offer help and hold out induce- 
ments to cultivators to expedite the development of its 
undertaking in a manner that would be impossible by 
the State. The case of the individual cultivator or asso- 
ciation constructing irrigation works is unique, and 
cannot be compared to that of concessionnaire companies. 
The difference in the size and cost of the work alone 
places them in separate categories. 

The work constructed by an individual cultivator is 
generally situated in places unlikely ever to form part of 
a large scheme, and is, as a rule, limited to the irrigation 
of only a small portion of the best land on one farm. 
The individual is himself responsible for the correctness 
of his estimate of the irrigating power of his supply, and 
should it have been over-estimated or fail during a year 
of drought, it is difficult, and generally impossible, for 
him to augment it, or obtain enough water to save the 
crops on an area which he may have successfully irri- 
gated during a series of normal years. 

The farms in South Africa are of large extent and the 
homesteads far apart, so that practical experience as to 
the details of irrigating and the value and peculiarities of 
different crops, which is so easy to acquire where a large 
number of small irrigated areas are grouped together 
under a large canal, is most difficult to obtain. The 
greater part of the pioneer farmer’s capital is sunk in his 
stock and implements, and he seldom has sufficient 
balance left to attempt irrigation on any but the smallest 
scale. In spite of all these drawbacks most farms havea 
few acres of irrigated cultivation, or at least a vegetable 
garden or orchard and small high-class crop patch near 
the homestead. Cut off by long distances from other 
sources of supply, these small irrigated patches add 
much to the comfort and well-being of the pioneer 
farmer, and could they be increased in size and number 
would often form a very considerable addition to his 
wealth. That many could be extensively enlarged and 
numberless new irrigated areas formed is certain. In 
this way the settlement of the arid regions of the United 
States commenced, and to-day we find a small but 
well conserved and distributed water supply, enabling 
California and Arizona to show areas of irrigated orchards 
and crops which surpass in fertility and value of product 
those of unirrigated land in any quarter of the globe. As 
has been the case in America, so the development of 
South Africa will to a large extent depend on similar 
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pioneer farmers. In the arid regions water, and not land, 
is the measure of productiveness. Where there is water, 
the population is large and well-to-do—where water is 
scarce, scanty and poor. 

Irrigation is the most advanced type of agriculture, 
and the ability to water the fields at the right moment 
ensures the crop and to a very large extent eliminates the 
uncertainty and loss due to occasional failure or excessive 
rainfall in the humid regions, and a far higher return 
can be obtained from irrigated than from unirrigated 
Jand. Many people think that anyone who can 
farm in a humid clime can, if given a copious water 
supply, become a_ successful irrigation cultivator. 
This is a grave mistake. To be a successful agri- 
culturist in any climate or country requires as 
much special knowledge as any other business. 
Agriculture is in all countries an hereditary profession, 
and one generation learns intuitively from the preceding. 
If this natural training is necessary for farming generally, 
it is much more so for irrigation, where farming reaches 
its highest point of development. The application of 
water to the soil at the proper seasons is by no means all 
that is required. It must be properly regulated in amount, 
and more crops are spoiled by over-irrigation than by 
scarcity of water. Those tracts where the supply is 
scarce, and therefore most carefully used, are invariably 
the best cultivated, and yield the highest returns. 
Again, different crops need the water to be applied to the 
soil by ditferent methods, if satisfactory results are to be 
attained. Furrow irrigation, wild flooding, flooding by 
checks, pool irrigation, ‘c., may be mentioned as instances. 
One of the great dangers of too large a supply is the 
tendency of the farmer to saturate the ground to 
such an extent as not only to spoil one crop, but to 
necessitate extensive drainage. These and a hundred 
other details must be understood before anyone can 
hope to irrigate successfully on a large scale. Consider- 
able skill and labour are required for the proper distri- 
bution of the water, but all these drawbacks are more 
than counterbalanced by the increased yield and the 
certainty of the crop. Small holdings have always 
proved the most remunerative for perennial irrigation. 
This is due to a variety of causes, of which perhaps 
the most important is the vigilance and supervision 
required to ensure the full benefit of the water. The 
rotation of crops, leading to diversified farming in order 
to keep the land fully occupied, is also of great import- 
ance. 

Again, with a variety of crops there is additional 
security against those uncertainties to which all agricul- 
tural operations are peculiarly liable. A blight may 
destroy the produce of one sort of fruit tree from which 
another is immune. An untimely thunderstorm may 
damage the wheat, but it will not affect the lucerne or 
root crops. One great advantage of these small irrigation 
patches is the possibility of producing a sufficient 
quantity of quick-growing fodder to keep a large number 
of cattle alive during seasons of drought. An indirect 
benefit, but one of considerable importance, which 
would naturally follow the increase of small irrigated areas, 
would be the growth of shade and timber trees. These 
might be planted along the seepage channels draining the 
irrigated land and on plots where water could be easily led, 
but which might not be good enough for irrigated crops. 
A very small expenditure of water for a few years while 
the trees were young would be all that would be necessary 
to ensure a good supply of that much-needed article, fuel, 
and save the small remaining woods from the certain 
destruction which now threatens them. No excessive 
time need elapse before the farmer reaped the benefit of 
his expenditure. In five years pine trees can be grown 
30ft. high with a girth of over a foot. Were 30 to 40 
acres on each farm of 5000 acres put under irrigation, it 
would be difficult to over-estimate the additional wealth 
and comfort which would accrue to the farmer and the 
permanent benefit to the country generally. 

The settlement of the arid regions depends entirely on 
the water question, and it would be to the advantage of 
every class and section of the State that some system of 
encouraging the intreduction of irrigation and making 
its advantages and possibilities widely known should be 
devised. In many instances small State aid to indi- 
viduals for original construction of the necessary works 
would be ali that would be required. In others, it might 
be necessary for the State to undertake the construction 
of the small works, which might be arranged to supply 
three or four farms. In yet other cases, larger State 
works for the diversion of rivers, or construction of 
reservoirs, to supply a series of farms by means of small 
works at intervals along the diversion channel would be 
necessary. Suitable exchanges of land so as to give each 
farm a proportion of the good irrigated area in their 
vicinity would present Jittle difficulty. What was done 
in America by private enterprise can surely be done, 
and ought to be done, by the State in South Africa. 

A trifling water rate would pay a fair interest on the 
expenditure required and the works would be imme- 
diately remunerative. That so little has been done in 
the past is partly due to the existing unsuitable legisla- 
tion, and partly to the general ignorance regarding all 
questions connected with irrigation, which is as wide- 
spread as it is deplorable. The first step is for 
Government to make it possible for farmers to obtain 
expert and reliable advice on the possibility and prospects 
of using the water now flowing to waste on their farms. 
A small staff of State engineers, experts in irrigation, 
should be appointed whose duty it would be to visit the 
different districts and whose advice should be freely at 
the disposal of all farmers. They would visit the farms, 
advise the owner as to the best means of using his water 
supply, inform him of the initial outlay required, the 
amount of land he could irrigate, and the return to be 
anticipated. They would also advise him as to the best 
means of preventing the denudation of the soil on his 
property, kc. For this no charge should be made. If 
the farmer required State aid the engineer would report 
to Government, who would decide if the work should be 


carried out. While inspecting the farm the engineer 
would note any promising schemes suitable for the supply 
of three or four farms, or for still larger works, as already 
described, and submit them to Government. A similar 
small department of agricultural experts would also be 
required to advise the farmers on details of irrigation, 
choice of crops, kc. 

The cost of the scheme thus outlined would be very 
small, and if, as all thinking men believe, the future of 
South Africa depends on the conservation of her water 
supply and prevention of the present denudation of her 
soil, the cost would be infinitesimal when compared with 
the resulting advantage. Large schemes take years to 
prepare and execute, and only affect restricted areas. In 
the meanwhile valuable time is being lost,and the present 
deplorable waste of water and denudation of the country 
continues. 
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By Professor OSBORNE 


The Sub-Mechanics of the Universe. : 
Cambridge University 


ReYNoLps. 254 pages quarto. 
Press. 1903. 
[First Nortce.] 

Tuts work is the result of over twenty-five years’ study 
of obscure mechanical phenomena. From i874 to 1883 
these studies were not directed towards any attempt at a 
monistic mechanical explanation of the various physical 
effects discovered throughout terrestrial and stellar space, 
but towards other objects. In 1885, however, an investi- 
gation into the elastic properties of masses of dry sand 
suggested the possibility of this furnishing a clue to the 
inner nature of the working of many physical laws, such 
as gravitation. But the mathematical difficulties re- 
mained apparently hopeless for ten years more. In 1895 
a success in the analysis of the equations for viscous 
fluids gave the author new insight into the modes of 
motion of what he calls a granular mechanical medium. 
Since then he has gradually found himself able to apply 
the general ideas then formed into acomplete mechanical 
theory of the physical universe. 

Before saying anything about the book which is the 
outcome of these studies, it is only fair to the author and 
to our readers to point out two things upon which the 
book nowhere touches. In the first place, nowhere is 
any reference made to vital or to psychical phenomena. 
These, or such of them as have been scientifically 
studied, are well known to be in certain respects 
dependent upon chemical, thermal, and electric action, 
and Professor Reynolds’ work aims at explaining these 
latter generally; but no application to the recondite 
phenomena of life is suggested. 

In the second place, there is io be found in the book 
no trace of any effort to explain “the ultimate origins 
and causes of things.” He supposes space to be filled 
with certain very minute, hard, impenetrable grains 
which obey Newton's elementary laws of motion. He 
does not try to account for thé existence of these grains ; 
he does not try to describe how they are constituted ; he 
does not suggest any reasons for their being impene- 
trable, or for their being hard, or for their obeying the 
laws of motion. These are outside his function as a 
student and teacher of mechanics. He takes the 
grains and their laws of motion as ultimate facts, and is 
not concerned—or expresses no concern—about the 
reasons of their existence, their raison d’étre. 

Starting from these elementary existences, he believes 
he has been able to deduce from them purely mechanical 
and completely satisfactory theories of nearly all the 
known physical properties and laws of matter and 
energy, namely, potential energy, elasticity, gravitation, 
chemical combination, cohesion, magnetism, current and 
static electricity, the transmission, refraction, reflection, 
polarisation, and aberration of light, X-rays, and various 
other things whose names are too learned for mention in 
these pages. Heat is not mentioned in this catalogue, 
because heat is simply a jumble of modes of energy not 
isolated by accurate analysis, and a definite theory of the 
intimate nature of a thing is only possible after such 
isolation has been accomplished. 

If the author has really succeeded in this to the 
extent he himself believes, by whatever means he may 
have accomplished it, and whatever minor errors he may 
hereafter be discovered to have made in his methods, or 
even in his detail conclusions, then the name of Osborne 
Reynolds will certainly deserve a place in the history of 
science equally honoured with those of Euclid, Galileo, 
and Newton; and if it be not placed much higher even 
than these it will be because they laboured with blunt 
tools upon a rough basis of comparative ignorance of 
physical fact, while he has had placed in his hands the 
keen - edged instruments of modern mathematical 
analysis and has been endowed with the knowledge of 
physical phenomena due to all the observation and 
research of these later generations. 

Also, if the author’s theories be correct, then their 
future practical value in suggesting new lines of de- 
parture, and in guiding advance along these lines, for 
the rapid development of science and of its industrial 
applications, can hardly fail to be immense. Their future 
fertility in this respect will, however, depend, not only on 
their truth and accuracy, but also upon their becoming 
known to, understood and digested by, a considerable 
body of trained scientific men. Below are mentioned 
circumstances which tend towards lessening the 
probability of their soon becoming known in this 
way. 

The mathematics by which the author leads on to his 
conclusions may certainly, in all fairness, be termed 
severe; by some they would be called prodigious; by 
some others, perhaps, overwhelming and paralysing. 
“ Want of space”’ prevents us making here any attempt 
to follow or to summarise the mathematical reasonings. 
If there were abundance of space available, our readers 
would still not understand them. If our readers were 





well prepared to understand, the present writer, a humble 





pupil of the venerable Professor, admits perforce his 
total inability to explain. Furthermore, it cannot be 
concealed that he has, in the course of six months’ study, 
mastered and assimilated only a small part of the bulk of 
these equations. It follows, as an irresistibly logical] 
inference, that he is not in a position to offer any 
opinion as to whether they be correct in their totality, 
whether the mathematical reasoning be sound or containg 
flaws, whether the conclusions have been justified in logical] 
perfection. If many further years of study be granted, 
he may then arrive at settled convictions in regard to 
this. Some minor criticisms he might, meantime, make 
bold to offer, but they would cover so small a range that 
they could have no intrinsic importance, and they ire 
therefore best left alone. Criticism of another kind the 
reader will find at the close of this review. 

But as there seems considerable probability that the 
theory does contain fundamental and wide-embracing 
truth—Professor Reynolds believes this to be already 
demonstrated—it will be useful to describe brietly its 
main elements and features. A general conception of it 
is quite possible to the ordinary reader without entrance 
into cumbersome detail. Such a summary will be the 
more useful because, as far as we know, it has not yet 
been attempted elsewhere. A statement of the basis 
may appear somewhat shocking, in the sense of being 
alarming to nervous people apt towards sea-sickness ; 
but, once the reader becomes accustomed to feeling 
everything turned outside in, it becomes thereafter plain 
sailing. 

The material basis of the whole conception is hard 
grains, hardin the sense that they cannot be compressed 
or expanded or deformed. They are estimated to be of 
such size that if a billion billion of them were placed in 
line touching each other the line would be a little over 
2in. long. They are mutually impenetrable; two of them 
cannot occupy the same space at the same time. They 
have inertia, and obey the laws of motion. No other 
substance except these grains exists. The author 
assumes them to be all alike in shape, size, and density 
—he assumes them to be all spherical—but we do not 
gather that this assumption is absolutely essential to his 
general theory, although all the mathematics is worked 
out on this assumption. He simply finds it unnecessary 
to suppose differences between them in order to account 
for all physical phenomena at present known to us. 

The energetic basis of the system is relative motion of 
these grains among themselves. The average velocity 
of this relative motion is a little more than 26in. per 
second, or 14 miles per hour. No other physical 
energy exists except the energy of motion of these 
grains. 

So far the conceptions do not materially differ from 
those of previous attempts to construct a mechanical 
theory of the universe. The difference lies in what 
follows. 

The whole of space is more or less closely packed with 
these grains. What is called the ether—namely, inter- 
planetary and interstellar space—is packed with them in 
very close order, so close that the average distance a 
grain can move between parting contact with one neigh- 
bour and striking another is only the one six-and-a-half- 
billionth of the diameter of the grain itself. 

This closeness of packing changes in a large degree the 
statistical dynamics of the motions and impacts of a mass 
of these grains from those elaborated by Clerk Maxwell 
and others in constructing the kinetic theory of gases. 
In this latter the “free path” of each molecule was 
assumed “infinitely ” long in proportion to the size of 
the molecule, and thus the time taken to transfer 
momentum from one place to another was practically 
equal to that occupied by the molecules carrying it along 
their free paths, and the speed of transmission of 
momentum depended almost solely upon the velocity of 
the molecules in travelling their free paths. Professor 
Reynolds’ grains are absolutely hard, so that, in impact 
between grains, each grain assumes its new velocity as a 
whole and instantaneously as soon as two of them come 
in contact. This means that no time is spent in trans- 
mitting momentum through the thickness of the grains, 
and since the thickness of a grain is 6} billion times the 
free distance between neighbouring grains, the speed of 
transmission of momentum through a mass of these 
grains is immensely greater than the velocity of the 
grains along their minutely short free path. 

Another fundamental difference is that Maxwell’s gas 
molecules are continually changing neighbours ; in fact, 
in its travel along each free path each passes many 
thousands of other molecules; while Reynolds’ ether 
grains lie so close together that they never get a chance 
to change neighbours. Each is perpetually butting up 
against, kicking, and hitting about a dozen surrounding 
neighbours, but they so completely hem and pen him in 
that he cannot get away from their midst, and he in turn 
takes his share ofthe duty of preventing any one of his 
dozen neighbours running away. 

The density of the ether, consisting of these closely- 
packed grains, is about 10,000 times greater than that of 
water, or some 454 times denser than our heaviest metal, 
platinum. If it were subject to gravity in proportion to 
its density, a cubic foot of it, at our earth’s surface, would 
weigh nearly 280 tons. 

Although the velocity of the grains is not very great -- 
only some 1} miles per hour—the average length of a 
free path is so minute that each is exposed to a 
prodigious number of kicks per second from his gaoler 
neighbours. The racket produces very high pressure in the 
ether, namely, 1:172 x 10 dynes per square centimetre, 
which, being interpreted to the unlearned, means 756,000 
tons per square inch. With over three-quarters of a 
million tons per square inch pressure does each grain 
endeavour to burst through the cordon of its encircling 
guard of other grains, and with this same pressure is its 
dash for liberty suppressed, so long as it remains part of 
the ether. It is thus seen to be pretty lively in the ether, 
and it will be readily understood that this ether contains 
pretty big stores of energy, which may be drained by 
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— 
considerable amounts without making much sensible 
change in the level of the potential. Nee 

The fact that each grain is effectively kept in its own 
lace means that the ether is in the mass so far like a piece 
ofsolid matter. But owing to the small free space between 
the grains it is capable of deformation, of expansion, and, 
in a very minute degree, of compression. Its possible 
strains in shear and in expansion are of small amplitude, 
but they correspond to large changes of stress. That is, 
the above } million tons per square inch pressure is 
subject to local temporary increase and decrease, and, 
moreover, right and left-hand shear stresses may arise in 
places and last for longer or shorter times. As these 
stresses are due to the kinetic energy, local and 
temporary variations of stress correspond to increase or 
decrease of energy in the strained portions of the ether. 
In fact, the mass of small hard grains constantly batter- 
ing against each other behave, not in all, but in many 
respects like an extremely elastic solid. 

If it be asked why this struggling mass of grains 
throughout which this enormous compressive stress 
reigns does not expand at its boundaries and so gradually 
lessen the density and the pressure throughout its mass, 
the reply is simply that no answer is possible and that 
the question is irrelevant. In the first place, we do not 
know whether throughout the millenniums any increase 
or decrease of stress is actually occurring, and, secondly, 
we do not know whether this ether has any external 
boundaries. We only know of a very small part of 
the space filled by it and a very small part of its time- 
history, and, as yet at any rate, our knowledge of both is 
vague and elementary—very far from complete. The 
mechanical student has to take it as it is, and leave 
speculation as to its past and its future to later genera- 
tions after they have completed their knowledge of its 
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SHORT NOTICES, 


Hlardening, Tempering, Annealing, and Forging of Steel. By 
Joseph V. Woodworth. Arcbibald Constable and Co., Limited, 
Westminster.—The author of this volume appears to have devoted 
himself fer many years past to the collection of formulw and pre- 
scriptions for the performance of the hundred and one shop jobs 
that have to be attended to in the use of steel. He gives us first 
a general chapter on steel and then he goes on to describe furnaces 
and methods for annealing and hardening all sorts of tools and 
general articles. Finally he deals with forging, welding, and 
grinding. With many of the methods the author describes we 
have no acquaintance, and of the success of some we have the pro- 
foundest doubt. We question, too, if the author has taken the 
trouble to verify all the receipts he gives; he admits that he has 
borrowed from all sorts of sources. Nevertheless, the book is one 
that should be useful to shop managers, for whom it is primarily 
designed. A little experience will show them what to eliminate. 
The volume is disfigured by the introduction of bad cuts borrowed 
from makers’ catalogues. ‘They have in many cases little or nothing 
to do with the text. The author is an American, 

Hydraulics with Working Tables. By E. 8. Ballasis. London : 
Rivingtons, 1903. Price 16s.—A new treatise on bydraulics, remarks 
the author in his preface, is required for more than one reason. 
First among these is that it may bring the science of the various 
branches of the subject up to date; then that it may develop and 
expand the branch of hydraulics which relates to flow in open 
channels, In this branch, it is pointed out, there bas always been 
an excessive number of matters regarding which information has 
been obtainable only in scattered, highly condensed, or otherwise 
defective form, or has been altogether non-existent. The present 
volume is put forward as an attempt to deal with these matters, 
vnd as forming a book which, besides being a text-book, includes 
practical examples and full working tables. It is divided into ten 
hapters, these being split up into sections, and each chapter is 
again sub-divided into articles, which are numbered consecutively 
through the sections, It is illustrated with well drawn and easily 
understood diagrams. The language is simple and to the point, 
and the book seems to contain much which is not to be found in 
such simple guise elsewhere, 

An Ele mentary Treatise on Hoisting Machinery, including the 
Elements of Crane Construction and Deser (plion s of the Various Types 

Cranes in Use. By Joseph Horner, A.M.1I.M.E. London: 
Crosby Lockwood and Son. Cash price, 7s. 6d. net.—The name 
“treatise” implies rather more than this book actually is. Ina 
treatise we expect to find a good deal about the mathematics and 
theoretical side of the subject treated, and this Mr. Horner has 
specifically avoided, His book is actually a general review of 
the mechanical details of hoisting machinery at the present 
day, and as such it will be fully appreciated by mechanical 
engineers and draughtsmen. But the descriptions of details are 
supplemented by discussions of the reasons that have brought about 
the adoption of particular designs, and these are, as a rule, useful 
and interesting reading. The book is excellently illustrated and 
printed, 

Whittaker’s Electrical Engineers’ Pocket-hook. Edited by Kenelm 
Edgeumbe, London: Whittaker and Co. 1903.—This pocket- 
book claims to be different from those which have gone before it 
in that it does not merely give a number of formule, rules, and 
data collected from various sources, and often of a contradictory 
nature, and in that it will be found to contain a kind of synopsis 
on each subject brought thoroughly up to date. Certainly, there 
is a good deal in this little volume which we have not seen in other 
pocket-books, and, as far as we have been able to test it, the 
information has invariably proved correct. There is a novel way 
of putting things which gives a distinct flavour of originality, and 
renders the perusal much more interesting than we have found the 
case with other similar volumes, 

The Manufacture of Iron and Steel Tubes. By Edward C. R. 
Marks, Second edition. Price fs, net. London: John Hey- 
wood. 1903.—In this edition the whole of the original matter 
remains, and has been revised so as to bring it up to date. Five 
new chapters are added, which contain additional particulars 
as to the manufacture of iron and steel tubes. A feature is 
the list of patents dealing with the subject which is given. ‘This, 
though it is not claimed to be completely exhaustive, dates back 
to 1826, and it is believed will be useful to manufacturers and 
others as forming a key to the state of the art in the various 
branches of the industry. 

Useful Engineers’ Constants for the Slide Rule, and how they are 
Obtained. By J. A. Burns, Birmingham: C, Cornbridge, New- 
street. Price 9d.—This little pamphlet will be appreciated by all 
practical engineers who do use, and those who do not, but should, 
use the slide rule, The former it will help materially with the rule 
they possess, the latter it will induce to purchase one. An especially 
good point about it is that it explains how the constants that are 
used have been arrived at, so that even those good persons who 
object to the parrot use of formule may welcome it. 

Pumps : Their Principles and Construction, A series of lectures 
delivered at the Polytechnic Institute, Regent-street, London. By 
J. Wright Clarke. London: B. T. Batsford. Price 3s. 6d. net.— 
An elementary book apparently intended for the use of artisans 
and mechanics who have the charge of pumps. The text is lucid 
and the cuts are clear, 


| becomes of interest, therefore, to know what some of our 
SOME ELECTRIC MINING APPLIANCES. | neighbours have been and are doing. In the following 
oe | article we propose to describe several examples of electrically- 

Or late years the use of electricity in mining operations | worked mining machinery which have been designed and 
has greatly increased. This—perhaps because conditions | constructed by the Union Elektricitats Gesellschaft. Pumps of 
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Fig. 1—ELECTRIC HAULING ENGINE 
vary so much in different localities, perhaps because of our | small power were long ago worked electrically, but it took years 
conservatism—has been much more the case on the Continent | of experience before sufficient reliance was placed in elec- 
and in America than in this country. There are signs, how- | tricity to apply it to driving the main drainage pumps on the 
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Fig. 2—1000-H.P. ELECTRIC PUMPS. 


ever, that this form of power will, in the near future, be | good working of which depends the safetyo the mines. Thké 
much more extensively employed in British mines than it | electric motor is, however, now installed in a number of 


has hitherto been, and our makers, year by year, are produc- mines, both for small and large pumps, the former being of 





ing more and more electrically-driven mining machinery, It | the high-speed type and driving through gearing, and tke 
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latter running slowly and being coupled directly—generally 
by means of a crank and connecting-rod—to the pumps. In 
Figs. 4, 5,6, page 471, are shown three examples, which give a 
good idea of the general designs of small pumping plants which 
are supplied by this company. Fig. 4 represents a centri- 
fugal pump driven by a motor through friction gearing. 
Fig. 5 is another centrifugal pump, in this case direct-driven 
through a flexible coupling. Both of these pumps are for 
working against small heads. Fig. 6, on the other hand, is 
for working underground against a comparatively great head 
of water. The pumps are of the ram type, and are three- 
throw, driven by reduction spur-gearing from the motor 
spindle. The company uses either direct or three-phase 
current motors. If the speed is to remain constant, the 
latter are generally employed; but if variation of speed is 
necessary, then direct-current motors are used. In this case 
shunt motors with double-circuit armatures and two com- 
mutators are installed. These are so arranged that when the 
two armature circuits are in parallel the motor has twice the 
speed that it has when the armature circuits are in series. 
Further speed regulation ‘s obtained by variation in the 
shunt resistance. An example of this type of pump is given 
on page 475. It will be observed that the motor has four 
poles, and that the dynamo is double-ended. 

The problem of efficient pumping is, of course, much more 
difficult with machines of larger output. Gearing is pro- 
hibited, by amongst other things, low efficiency, the largeness 
of the space taken up, and by the danger of breakage. Rope 
driving is not open to such a great extent to the first and 
third of these objections, but it would take up too much 
room. The only method which remains is direct coupling 
by one or other of various methods. The main objection to 
this form of driving used to be that it was difficult to get 
motors of sufficiently slow speed. Now-a-days, however, as 
a result of the pump and motor makers working together, 
the former now make pumps which will work faster, and the 
latter motors which run slower. Fig. 2 shows an installation 
put down by the Union Elektricitiits Gesellschaft, working 
in conjunction with the firm of Ehrhardt and Sehmer. The 





LLL 









































~ 








LLL LLL 
An 
Z 
io 
po 4 


RQMMAS4ww»©»©94y 


























Li 





Fie. 3—DIRECT COUPLED MINE PUMP 


discharge of each of the two sets of double pumps is 3°2 cubic 
metres per minute—say, 42,375 gallons per hour—against a 
head of some 1700ft. This represents an actual horse-power 
of about 364. Each set of double pumps is worked by a 
three-phase 500 horse-power motor, the rotor of which acts 
directly through a crank and connecting-rod on the plungers 
of the pumps. The motor makes 146 revolutions per minute. 
Three-phase current at 5000 volts and 50 periods is employéd. 
The pumps are of the twin double-plunger type, and the 
motor is mounted between the two halves of the pump, just 
as is a dynamo between the cylinders of a horizontal cross 
compound engine. Starting is brought about by a self- 
releasing barring gear, and the motors, although placed with 
the pumps at the bottom of a shaft, can be manipulated, if 
desired, from the surface. In Fig. 3 is shown a set of direct- 
connected motor and pumps where the speed of the former is 
only 65 revolutions per minute. It is placed in a Westphalian 
mine, and the pumps were made at the Isselburger works. 
The motor in this case has a horse-power of 350, with a 
guaranteed efficiency of 90 per cent., with cos » = 0:9. 

The Union Elektricitats Gesellschaft has also devoted a 
considerable amount of attention to both hauling and 
hoisting machinery. Hauling can, of course, be either 
carried out by means of stationary machinery or by electric 
locomotives. The latter have many advantages to recom- 
mend them, but they cannot be employed in coal mines, for 
instance, where there is any chance of explosion. The 
stationary motors are not open to this objection, because they 
can be so boxed in that an explosion is an impossibility. 
Fig. 1 represents an installation of this kind. The general 
arrangement is such that no particular description is 
necessary. As a rule, however, this form of transport is 
only employed for short distances. Wherever it is possible 
the electric locomotive is used for longer lengths of haul- 
age, since greater fluctuations can more readily be dealt 
with. Moreover, curves in the line are much more easily 
negotiated than is the case with cable haulage. How- 
ever, as we have already said, the electric locomotive 
is impossible in fiery mines. There is no need to lay more 
stress in the present instance on the utility of the electric 
locomotive, but we may say that this firm makes locomotives 
of just under 1ft. gauge which develop 15 effective horse- 
power, and of just under 2ft. gauge which develop 30 horse- 
power. These do not appear to be very largely different to 
the electric locomotives made in this country or to possess 
any peculiar advantages. 

Electricity is also being most usefully employed in connec- 
tion with winding engines, and recently large engines of this 
type have been successfully worked on this system. Gene- 





rally speaking, in the case of the larger machines the motor 
is directly coupled to the winding drum, whereas in small 
plants gearing is interposed. A winding engine made by this 
firm is shown in Fig.&. With direct current, two motors of 
half-power, which can be coupled either in series or in 
parallel, are employed. When passengers are being hauled 
only one motor is in circuit, two motors being used for 
hauling minerals. In the winding engine shown on page 
475, which is intended for hoisting a weight of something 
over 1320 1b. from a depth of 660ft. at the rate of 14ft. a 
second, the motors are suspended on springs. This method 
of suspension has been found to be advantageous in taking up 
shocks, and in ensuring silent running. Each of the motors 
has an output of 45 horse-power, and is supplied with current 
at 500 volts. Each is coupled by double reduction gearing to 
the two winding drums, the diameter of which is3m. The 
engine is fitted with two brakes. One is a hand brake, and 
works on the gearing shaft, being connected with the starting, 
stopping, and reversing lever. Ordinarily, therefore, only 
this one brake comes into operation. The other brake 
which acts on the periphery of the winding drum, is worked 
by compressed air, the air being compressed in the small 
automatic electrically-worked machine shown in the engray- 
ing on page 475, and to a larger scale in Fig. 7. This 
apparatus keeps the air at the pressure required to work the 
brake. Should the pressure fall, then the electric motor is 
automatically started, which sets the air compressor to work, 
and is automatically stopped when a desired maximum 
pressure is attained. This compressed air brake is worked by 
a special lever, and is, so we understand, only put into 
operation should the ordinary brake fail to act or in other 
case of emergency. In addition to these brakes, this winding 
engine is also provided with another safety appliance, which 
is intended to prevent the cage being overwound. This 
apparatus also slows up the load and works automatically 
when the cage approaches the surface. If, then, the cage 
overruns a predetermined position, this apparatus comes into 
play, breaks the circuit and puts on a brake. This company 
also provides its winding engines with a still further magnetic 
brake which comes into action should the current be 
accidentally cut off while winding is being performed. This 
arrangement consists of an electro-magnet which holds off a 
brake against a counterpoise. Its action will be readily 
understood. Another from of winding engine supplied by 
this firm is shown in Fig. 9. It is of much the some con- 
struction as that already described. It is designed to deal 
with a load of about a ton at a maximum lift of 8-2ft. per 
second. The depth of the shaft is 125 m. Here the 
motor is of 65 horse-power, though during winding it is 
expected to do as much as 75 horse-power. 








THE MINERALS OF ONTARIO. 


In Ontario the quantity and value of output of metalliferous 
mining is growing much more rapidly than the production of 
non-metallic materials. This is explained by the fact that 
whereas the products on the non-metallic list, such as bricks, 
stone, lime, &c., are only sold in the home market, do not 
come into competition with imports, and are being produced 
at a rate equivalent to the full demand; the pig iron and 
steel are tending to displace articles of foreign origin, and 
nickel and copper are being exported to help to meet the 
world’s requirements. The mining statistics of this Cana- 
dian province, as set out in the report of the Bureau of 
Mines, which has just reached us, contains some inter- 
esting reading. We learn, for instance, that in the output 
of metals the limit of growth is by no means reached. The 
need for furnace mixtures still causes a considerable amount 
of iron ore to be imported, but the produce of Ontario iron 
mines is now on a larger scale than the consumption of the 
blast furnaces, and the surplus finds a market in the United 
States, notwithstanding a tariff rate of 40 cents per ton. 
The total value of minerals and mineral products in 1902 was 
13,391,634 dols.—say, roughly, £2,678,327, as compared with 
£2,366,217 in 1901—a gain of some 13 per cent. Metallic 
products contributed to this total 6,257,499 dols., say, 
£1,251,500, as against £1,003,347—an increase of 25 per cent. 
It is interesting to notice how this amount is made up, and 
this may be done from the following table, which sets out 
the quantity of minerals obtained, the value, the number of 
workmen employed, and the wages paid :— 


Summary of Mineral Production, 1902. 





Value, 


Frocuct, Quantity Wages. 


Employés 


Dols. 

343 984 
36 000 

972 909 


Dols. 

229,828 

58,000 
680, 283 ) | 
2,210,961 f| 1731 
518,445 388 223,584 
1,683,051 ) ae 
eet) 1114 520,107 
4 3 81 


00 
11,500 20 5,760 


7,002,499 | 4032 | 2,097,365 


Metallic. 
Gold, oz. Beda 
Silver, oz. .. 
Copper, Ib... 

Nickel, lb. .. 

Iron ore, tons .. 
Pigiron, ,, , 
Steel, mee 
Molybdenite, Ib 
Zinc ore, tons .. 


| 726 
5 


Less value Comestic iron ore 
smelted into pig ion, and | 
domestic pig iron converted | 
DN 5a ee se ew 745,000 | 


Net value metallic output 6 257,469 = siy, £1,251,500 


As compared with this, non-metallic minerals employed 
7742 men, and paid in wages 2,361,861 dols. The total value 
of metallic products has recently shown a consistent increase 
from year to year, when taken as a whole, as is shown by the 
following table :— 
Year. 
1898 


1899 
1900 


Total value. 

Dols. 
1,689,002 
2,455,592 
2,565,236 

1901 5,016,734 

ONE geritern 08. “cntvinel ace alle, Som 
If non-metallic products are taken into account, the increase 
during the years 1898-1902 inclusive amounts to 87 per cent. 
It will, therefore, be seen that the proportionate increase 
in the metallic products has been much greater than with 
the non-metallic products. Another feature is the growing 
list of metallic substances produced. In 1898 there were 
only six—gold, silver, copper, nickel, iron ore, and pig iron. 
In 1900, zinc ore and steel were added, and then in 1902, 
molybdenite. There has been a similar increase in non- 
metallic minerals and products. In 1898, sixteen were 
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produced. In 1902, by the addition of actinolite, arsenic 
paving brick, corundum, feldspar, iron pyrites, and talc, the 
list had grown to twenty-three. The value of these non. 
metallic substances raised in 1902 and not raised in 1893 wag 
208,819 dols., and some of them gave promise of providing 
material for industries of considerable value, 

The output of gold was greatest in the year 1899, when 
27,594 oz. were produced. Since then there has been a fallin 
off to 18,767 oz. in 1900, 14,293 oz. in 1901, and 13,625 ov. in 
1902. During these last three years the amount of money 
actually paid in wages in the whole industry was in excoss of 
the value of the gold obtained, but this is explained by the 
fact that about one-third of the mines in operation had not 
reached the producing stage. Large sums of money arg 
being expended on various mines throughout the province, 
numerous stamps are being installed, water power is beiny 
employed, and, altogether, the report would seem to take 
a not unfavourable view of the future of gold mining in 
Ontario. 

Silver is not mined to any very great extent. In the best 
year during the last five, namely, 1900, 160,612 oz. were pro. 
duced, these having a value of £19,273, which represents as 
nearly as possible 2°4 shillings per ounce. Last year the 
amount was only 96,666 oz., the value of which was £11,600, 
This also works out to approximately 2°4 shillings per 
ounce. 

Nickel is the metal most important to Ontario in point of 
value. In 1902 the nickel output was the largest yet 
reported, and this in spite of the fact that the amount of 
ore smelted was less than it was in 1901. The quantity of 
nickel produced was 5945 tons, as against 4441, and the value 
was £442,192, as against £371,596 in 1901. The value of the 
copper produced wi'h the nickel was £123,353 in 1902 and 
£117,616in 1901, making the combined total for 1902 £565,545, 
and that for 1901 £489,212, an increase of £76,333, the fore. 
going representing gross values. In 1902, however, only 
£167,010 was paid for wages, as compared with £209,158 in 
1901, so that the net value was considerably greater than the 
figures quoted above. The value of the nickel mined last 
year was more than double that in 1898. The copper values 
given only refer, of course, to the output from mines where 
nickel occurs with the copper. The amount of copper which 
is obtained from non-nickeliferous mines is, however, small, 
being only some 794 tons, with a value of £12,704. During 
the eleven years, 1892 to 1902 inclusive, the returns made to 
the Bureau of Mines show that a total of 1,666,336 tons of 
ore has been raised from the nickel-copper mines of the Sud- 
bury region alone, and of this total 1,478,810 tons have been 
smelted. The matte resulting contained a total of 32,150 
tons of nickel and 31,746 tons of copper. 

The iron ore production of 1902 was much in advance of 
that for 1901, being 359,288 tons, worth £103,689, ascompared 
with 273,538 tons, valued at £34,886. The 359,288 tons were 
composed of 342,904 tons of hematite and 16,384 tons of mag- 
netite. The recent history of iron mining in Ontario, as is 
pointed out in the report, really dates from the discovery and 
opening of the Helen mine in the Michipicoton mining 
division, the first ore from which was shipped in 1900. 
Previous to the starting of a blast furnace at Hamilton in 
1896 no pig iron had been made in Ontario for many years, 
and consequently there was no home demand for the iron 
ore, A generation ago a considerable business was done 
in the mining of ore, chiefly magnetite, in Eastern Ontario, 
and in exporting it to the United States. During the twenty 
years from 1869 to 1888 a total of 524,511 tons of iron ore, 
valued at £262,871, was so exported, but the American duty 
of 75 cents—say, 3s. 14d.—a ton practically put a stop to 
the trade, the exports falling in 1894 to 618 tons, and ceasing 
altogether the next year. From 1888 to 1896 inclusive only 
58,031 tons of iron ore were mined and exported, but in th; 
latter year the revival of the smelting industry brought about 
the resumption of mining, and in the four years from 1896 
to 1899 inclusive the product of the Ontario mines amounted 
to 62,351 tons. In 1900 the Helen mine began producing 
ore, and for the three years 1900 to 1902 inclusive the total 
yield of ore was 723,128 tons, of which by far the larger pro- 
portion was Helen ore. ; 

The horneblende variety of asbestos known as actinolite 
is found in considerable quantities in the county of 
Hastings. After being mixed, it is ground in attrition 
mills without destroying the fibre, and a proportion of 
mica is added to increase the ‘‘bond.’’ It is then used 
mainly for making roofing cement, for which purpose it is 
mixed with the proper proportion of coal tar, asphalt, or 
roofing pitch. Usually heavy tarred felt is first laid on 
the roof, after which the cement is laid on warm with a 
plasterer’s trowel and sand sifted over it. Roofs made in 
this way are said to be fire-proof and very durable, with- 
standing successfully extremes of cold and heat. The total 
output of this mineral in 1902 was 800 tons, with a value 
of £1230. ; 

The graphite bodies found in Ontario are usually associated 
with crystalline limestones, and the mineral occurs in the 
amorphous and flake forms, the latter being the more 
generally distributed form. Little or no crystalline graphite 
has been found in the province. The total output of 
graphite for the year was 1923 tons, valued at £2571, in the 
crude form. This was more in amount but less in value than 
in the three previous years. With mica, on the other hand, 
the output and value were both greater than in 1901, the two 
sets of figure being 999 tons and £20,500 in 1902 and 427 tons 
and £7956 in 1901. There is much talc in Ontario, and of 
considerable variety of form and composition. It is found in 
the counties of Hastings, Frontenac, and Leeds, and in 
the district of Algoma, but for the most part the deposits 
remain unworked. 

The report gives statistics of the amounts mined of a 
number of other materials. Thus 800 short tons of white 
arsenic were produced in 1902, the value being £9600. 
Of corundum 1137 tons, with a value of £16,744, were 
mined, more than double the amount obtained in 1901, while 
the value increased only 58 per cent. There were 8776 tons 
of feldspar, valued at £2575; 1917 tons of salt valued at 
£3830; and 4371 tons of iron pyrites, valued at £2999. 

The value of natural gas produced during the last five years 
is as follows :— 

Year. 
1898 
1899 
1900 
1901 
1902 


Of petroleum 18,185,592 imperial gallons of crude oil were 
produced, as against 21,433,500 gallons in 1901. The 
quantity of crude oil distilled in 1902 was 15,630,592 gallons, 
leaving the remainder, estimated to amount to 3,555,000 
gallons, to be devoted to other uses. 


Value. 


£ 
6,320 
88,181 
78,565 
68,437 
39,847 
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Fig. 9—WINDING ENGINE 
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WHITELEAD AND LINSEED OIL. 


A somewuat heated discussion has taken place in our 
correspondence columns on the value of white paints. 
As the dispute bid fair to become interminable and its 
range is somewhat outside the province of engineering, 
we have deemed it expedient to close the correspondence. 
That full justice should be done, we have referred the 
whole matter to a chemist of high standing who is abso- 
lutely impartial. We think that the article which 
follows cannot fail to be regarded as a lucid setting forth 
of facts and weighing of opinions which does not leave 
room for further dispute. 


A great deal has been written, and a vast amount of 
unnecessary obscurity has been thrown, during the past 
ten or fifteen years, upon the composition and properties 
of ground whitelead. It is well known that, when a 
good grade of whitelead is ground into sound linseed oil 
and the whole is diluted with a thoroughly volatile 
liquid such as turpentine, the paint works better under 
the brush, perhaps, than any similar composition of 
vehicle and ‘pigment; possesses almost unparalleled 
covering power or opacity, and dries rapidly to a tough 
non-tacky film. All these phenomena are capable of 
easy explanation without resort to any hypothesis of a 
doubtful character ; but ever since the statement crept 
into literature that whitelead combines with linseed oil 
during the grinding process, the assertion has been 
baldly repeated—or as baldly denied—and to it have 
been attributed the above-mentioned excellent qualities 
of whitelead paint. 

As some authorities appear to find the doctrine of 
valency a stumbling-block, it will be convenient here 
briefly to consider the composition of whitelead and lin- 
seed oil in order to see exactly what would happen when 
they were mixed—if anything chemical did happen. The 
pigment now under consideration is the original or 
“Datch”’ whitelead. It consists of a loose compound 
or mixture between two chemical parts, or molecules, of 
lead carbonate, and one of lead hydroxide, or hydrated 
oxide of lead. Its formula is, therefore, 2 Pb COs, 
Pb(OH).. It varies in composition somewhat, but this 
is the best kind. Lead is a divalent metal. Strictly 
speaking, but with a reservation which will be attended 
to later, linseed oil is a mixture of two, three, or four 
“esters,” which are so much alike in all non-labora- 
tory respects that we may consider them one. Linseed 
oil, therefore, is an ester, an organic sali, a compound 
between the radicle of an organic base and the radicle of 
an organic acid. The base is glycerin or glycerol. The 
acid (actually 2 to 4 in number) is linolic or linoleic. The 
base is trivalent, the acid monovalent, and the formula 
for linseed oil is C;H;(Cj,Hs,0.);. It is easy to 
hydrolise or saponify this glyceryl linoleate by suitable 
reagents, a phrase which means its conversion into (1) 
glyceryl hydroxide (i.c., glycerin), and (2) into a linoleate 
of some base, which may be a metal or hydrogen. 
Linseed oil could doubtless be saponified without trouble 
by whitelead ; but inasmuch asit is the hydroxide in the 
pigment which would have to react with the oil rather 
than the carbonate,* the reaction would be :— 

2 C3H;’” (C,.H40,);’ + 3 Pb” (OH),’ = 2 

(OH);’ + 3 Pb” (C\sH;,0,),’ 
That is to say, 2 molecules of linseed oil react with 
3 molecules of lead hydroxide to yield 2 molecules of 
glycerin and 3 of lead linoleate or soap. It is important 
to notice that no water or oxygen is set free. 

The question now arises whether this reaction or 
double decomposition occurs when whitelead and linseed 
oil are ground together in or ona mill. A paper stating 
that it does not was read before the Chemical Society— 
“* Proceedings ” 1893, 122—by Hannay and Leighton ten 
years ago; but the authors’ argument was weakened by a 
certain laxity in the printed communication, which renders 
it doubtful whether the material tested was a drying or a 
non-drying oil. Dr. Armstrong, who was in the chair, 
protested at the implied notion that any chemist would 
suppose that dry oil and dry whitelead could react in this 
manner ; but in this heseems to have been too hasty. 
On page 119 of his “ Chemistry of Paints and Painting ” 
Professor Church distinctly asserts that combination does 
take place between a part of the oil and a part of the 
lead hydroxide, to prove which he describes an experi- 
ment of stirring weak sulphuric acid into ground white- 
lead, whereby an emulsion is formed, unlike anything 
obtained with other paints which separate. The experi- 
ment, however, cannot be accepted as demonstrating the 
reaction now in contemplation. 

When finely ground into linseed oil, whitelead is so 
powerful a drier thatit begins to exert its drying action 
during the actual process of grinding. Before it 
can do so, however, asmall portion of it, or of one of its 
constituents, must have dissolved in the oil—dissolved 
without suffering decomposition. The result is that, by 
the time the grinding, packing up, &c., is finished, some 
of the oil has been changed into the solid material, or 
materials, which compose the dried oil skin, and these 
materials dissolve in the still liquid oil. Assuming, 
temporarily, that no chemical action, or solution of the 
pigment, occurred, if the paint were diluted with a 
suitable oil solvent, such as ether, which does not affect 
or dissolve the pigment, and the mass so obtained were 
separated by filtration and washing, there would remain 
on the paper pigment quite free from oil, and in the 
filtrate oil quite free from pigment. But assuming, 
temporarily, that some chemical action or solution of the 
pigment occurred on the mill, when the paint was treated 
as above, either some altered oily product would remain 
on the paper if it were insoluble in ether, or some of the 
pigment would be found in the oil solution if the product 


C,H,’ 


* If both oil and lead carbonate were arhydrous or free from moisture, 
a s‘milar reaction c uld not proceed, because a carbonate of glyceryl is 
unknown, and the 3 hydroxyls (OM) necessary to produce glyceryl 
hydroxide (glycerin) would not be present, i 





were soluble. In the specific case of ground whitelead 
it is apparently difficult to free the recovered pigment 
from oil or oily matter, but it is quite possible to do so by 
patience and by the use of sufficient solvent. The initial 
difficulty arises because, as mentioned above, a small 
portion of the oil has been oxidised on the mill, and the 
so-called linoxyn produced is not readily soluble in 
linseed oil when copiously diluted with ether. This 
proves that no substance insoluble in ether—or other 
suitable volatile oil-solvent—has been formed in the 
mill. Lead linoleate, however, is soluble in ether; and, 
therefore, if the reaction now being considered did take 
place, dissolved lead would always be found in the 
ethereal filtrate. On the majority of occasions it is not 
so found, the liquid being free from lead. In a few 
instances a little lead may be detected in the liquid, 
but, so far as we are aware, the state in which it exists 
has not been ascertained. Granting, however, that 
when it exists in the liquid it does exist as a linoleate, 
this circumstance would be no evidence of the occurrence 
of the reaction in question. 

If any analyst had ever imagined that whitelead would 
decompose linseed oil in this way the matter would have 
been worked out long ago, for it only requires a very 
simple experiment. The equation already given shows 
that glycerin should be set free. If, therefore, ground 
whitelead, preferably after dilution with ether, were well 
shaken with water, a sweet solution would be obtained 
which might be evaporated and the glycerin recovered. 
A quantity of whitelead containing 723 parts of lead 
hydroxide would yield 184 parts of pure glycerin. No 
research on these lines will be found in the books, because 
no trained chemist has ever thought the occurrence of 
so unhkely a reaction worth investigation. 

Putting chemistry aside for the time, if this reaction 
occurred whitelead paint would contain glycerin. If it 
did it would either refuse to dry or it would only dry after 
the glycerin had sweated to the surface. This is rather a 
curious phenomenon of linseed oil; as a rule, if con- 
taminated with mineral oil it remains liquid indefinitely ; 
but in some circumstances a separation takes place, and 
the non-drying oil appears as a superficial film or in 
drops. Seeing that ground whitelead or whitelead paint 
does dry, and that glycerin is not volatile at ordinary 
temperatures, a dry skin should taste sweet. Does it? 
The alternative that glycerin is liberated and volatilised 
in or on the mill is untenable, for though glycerin is 
volatile in a current of steam, dry heating decomposes it 
into products of extremely irritating odour. Ifthe paint 
mills became hot enough to volatilise the glycerin, a 
factory would have to be built on different lines from 
those adopted at présent. 

It is now necessary to consider the reservation 
previously made in giving the composition of linseed oil. 
Linseed oil does not consist entirely of one or more 
esters ; it contains a small percentage of a free fatty acid. 
For convenience among analysts, the free fatty acid 
which is found in most oils of the ester class is deter- 
mined and quoted in figures as if it were oleic acid. In 
linseed oil it may be oleic, or one of the acids character- 
istic of the neutral portion—say, linoleic. Now any free 
fatty acid might combine with lead hydroxide to form 
the corresponding fatty salt or lead soap during the 
grinding process, for tbe only by-product would be 
water, which might easily be volatilised by the heat | of 
the stones or rolls; but even here, so far as we are 
aware, there is no actual evidence that the free fatty acid 
as such may not rather act as a solvent for the lead 
hydroxide (or carbonate) as such, no elimination of water 
occurring. 

In any case, being a natural product obtained from 
more or less ripe seeds, and expressed yesterday or 
several years ago, genuine raw linseed oil is not a pure 
chemical compound or mixture of such--it varies in 
composition, especially in the amount of free acid it con- 
tains. Weger, whose researches on the action of driers 
form the chief or only source of our precise knowledge 
of this obscure subject, quotes 2°5 as the average “ acid 
number” (Zeits. Angew. Chem., 1897, 401, 542, and 560) 
of raw oil. When very lightly boiled, the acid may be 
3, 4, or 7 per cent., and the figure also rises when a raw 
oil becomes rancid. It is chiefly, or only, in ground 
whitelead made from rancid oil, or oil containing a high 
amount of free fatty acid, that lead is ever found in the 
ethereal solution referred to above 

However, unless Weger has slightly over-stated his 
case where he asserts that no substance actually recog- 
nised to be a drier can act as such unless it is really 
dissolved in the oil, it is difficult to reconcile the fact 
that such whitelead paints as are found-not to contain 
dissolved lead on dilution with ether do dry as if they 
contained an active drier. With all hesitancy we may 
advance an hypothesis to explain this anomaly. We may 
suppose that during the grinding process in an oil 
practically free from uncombined fatty acid, a simple 
dissolution of either lead carbonate or lead hydroxide, or 
both, takes place without chemical action, so that the 
product dries sharply. On dilution with ether, we may 
suppose the lead compound is thrown out of solution in 
its original form, remaining solid to be filtered off. If, 
however, the oil contains much free acid, over and above 
this physical process, a chemical reaction occurs between 
the lead salt and the said free acid, yielding a definite 
lead linoleate which passes, on dilution, as such into the 
ether. 

Two points now become explicable. When a definite 
chemical reaction has taken place between the free fatty 
acid and a portion of the lead hydroxide, the paint 
actually contains a small quantity of lead linoleate, or 
the linseed oil soap of lead. Soap has been known for 
years as a very eflicacious substance whereby to make 
an emulsion of an oil and water—liquids which in 
ordinary circumstances refuse to mix, or separate 
prompily when agitated together. Soap, added as such, 





+ This heat, which is produced by friction, might easily prove the 
source of the energy that would be needed to determine the reaction, 
assumirg the reaction to be endsthermic. 





or formed chemically within a fluid mineral lubricatin 

oi, is the body employed in making lubricating greases 
or “solidified oils” from these fluid oils. Similarly, if 
an aqueous liquid were stirred into, or intimately mixed 
with, linseed oil or a paint which was a simple mixture 
of oil and pigment, that aqueous liquid would separate 
again immediately. -If, on the other hand, the aqueous 
liquid were mixed with a paint or oil containing soap 
separation would be deiayed or prevented. That is, 
undoubtedly, the explanation of Professor Church's 
experiment. The paint contains a minute but suflicient 
proportion of lead soap, produced not by double deco. 
position of glyceryl linoleate and lead hydroxide, but by 
double decomposition of hydrogen linoleate (free fatty 
acid) and the hydroxide of lead. It is even conceivable 
that the mere existence of lead hydroxide dissolved in 
the oil should notably delay separation of oil and water 
in the fashion described. The other matter is this, 
According to Weger, a linseed oil which has the averaze 
“acid number” of 2°5 is competent to take up 0-12 per 
cent. of manganese monoxide. This is equal to 0°35 per 
cent. of metallic lead, 0°38 per cent. of lead monoxide 
(litharge), or 0°41 per cent. of lead hydroxide. That 
quantity of lead is amply sufficient to yield a paint 
drying smartly. 

Like all other paints, whitelead dries by absorption of 
oxygen from the atmosphere. It dries quickly because 
it contains a small quantity of one of the two metals— 
lead and manganese—dissolved in it either as linoleate, 
resinate, or simple oxide, which act as driers when so 
dissolved. Exactly why those metals behave as driers 
can only be explained by the theory of catalysis; they 
are metals which form several oxides, and so, loosely 
speaking, they convey atmospheric oxygen to the oil by 
alternately suffering oxidation to, and reduction from, 
the more unstable state of their higher oxide. A metal 
whose higher oxide is the more or most stable is no drier, 
Whitelead paint does not dry at the expense of the 
oxygen in the lead hydroxide or carbonate it contains. 
If it did, its drying power would increase as its percent- 
age of pigment rose. Only a very little of a drier is 
required to raise linseed oil to its maximum drying speed. 
Weger quotes 0°25 per cent. for manganese, calculated as 
metal; about 0°5 per cent. for lead. 

All the kuown good and bad properties of whitelead 
paint can be explained on the theory that it is essentially 
only a mixture. It spreads and covers well simply 
because the “ Dutch” pigment is in such an extremely 
fine state of subdivision to start with, that the so-called 
grinding with oil is only a mixing process. Itis amorphous 
and free from any structure. If there are any accidental 
lumps in the dry pigment, they have no appreciable power 
efcohesion. It is very opaque, because that is its nature, 
and because it is such a fine non-crystalline powder. 
Whitelead is defective as a paint, because it is so 
readily attacked by the sulphurous and sulphuric acids, 
and by the sulphuretted hydrogen of city and railway 
air, a decomposition occurring within the dried film, 
which ruptures it by expansion or contraction, by local 
heating, or by the evolution of carbon dioxide. It is also 
defective by reason of its high specific gravity, which 
causes it to take up too small a proportion of oil. White- 
lead is not defective as a paint because the pigment in it 
is soluble in rain water. It is not appreciably so soluble, 
although acid rain water may attack, dissolve, and 
remove part of it. In lithography, where the inks em- 
ployed are essentially the same as oil paints, but with a 
higher proportion of pigment, the lighter tints are 
often whitelead coloured to shade with something else. 
These light colours resist rain or damp quite satisfactorily, 
although the support is only paper. Some blue inks 
made from a certain variety of what the chemist calls 
Prussian blue contain a very soluble pigment, and the 
posters may often be seen to have ‘‘run” badly in the 
blue. A poster ‘ running” in the pale yellows, creams, 
or flesh tints has never been seen by the writer. 

The foregoing explanation shows how and why white- 
lead paint behaves in so different a fashion on different 
occasions, as it is well known to do. If the pigment had 
been ground into a genuine raw linseed oil essentially 
free from any fatty acid, the finished paint is essentially 
one not containing any driers at all, unless it has been 
diluted to suit the brush or spraying machine with some 
liquid—not simple turpentine or the like—which contains 
an active drier in a state of solution. If the pigment has 
been ground into an acid. oil—i.e., one containing suffi- 
cient free fatty acid to dissolve, or combine with, the 
small quantity of lead hydroxide needed—the finished 
paint, even if diluted with pure turpentine, does contain 
a lead drier. Should the pigment be. ground into a 
boiled oil, the paint will dry by virtue of the catalytic 
action of whichever drier has been used in the prepara- 
tion of that boiled oil. Linseed oil is not only liable to 
adulteration with other oils of a non-drying character 
which retard or inhibit the desiccation of the linseed oil 
itself, but it is apt to vary in quality even when it is 
apparently not adulterated, and to exhibit sometimes 
more and sometimes less inherent drying capacity. 
Whitelead is also liable to be adulterated, but it is ques- 
tionable whether any sophistication here affects the present 
question ; it would only do soif the material added to the 
whitelead had any harmful action of its own upon the auto- 
oxidation of the linseed oil. All paints, whatever pigment 
they contain, and whether made with or without driers, 
dry the more quickly and the more perfectly as they are 
exposed to a warmer temperature, toa brighter light, and 
to a more copious supply or current of air. ~The quan- 
tity, or proportion rather, of moisture present in the 
atmosphere also plays a distinct, though obscure, part in 
the drying of a paint. Weger thinks that an oil containing 
lead only, or manganese and lead as drier, dries better in 
damp air than in dry—see J. Soc. Chem. Ind., 1898, 
360-——but perhaps this is too broad a statement of the 
facts. An oil containing manganese only dries better in 
dry air than indamp. In dry air the more manganese 
an oil contains, up to the maximum given above, the 
more rapidly it dries; in damp air Lippert—ibid., 1900, 
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and 1902, 562—may be right in holding that the 
jess manganese the oil contains, provided it contains 
some, the better it dries. The influence of atmospheric 
moisture, apart from other agencies, upon the drying of 
an oil or paint containing only lead, requires further 
investigation ; possibly a pure lead oil is not appreciably 
affected by the saturation of the atmosphere. Pure lead 
oils often exhibit a diminution of drying power during 
storage; but if a paint suffers in this way an addition of 
a manganese oil will restore its speed. Materials like 
“patent driers” are usually pastes of lead (or lead and 
manganese) compounds ground into linseed oils. When 
added to an oil or paint they make it dry essen- 
tially by virtue only of the dissolved metal or 
metals they contain. The undissolved metals, or the 
dissolved metals introduced into the oil over and above 
the maximum proportions quoted previously, are quite 
inoperative; and there is ood reason to believe that 
they are generally, if not always, harmful as well. It 
must always be remembered, too, that for the best work, 
speed of drying is not so important as the production of 
a sound, tough, dry film. Broadly speaking, an addition 
of driers increases rapidity of desiccation at the expense 
of the quality of the resulting film. It is certain that a 
wanton excess of driers—above the maximum useful 
quantity, at any rate—makes for a rotten or brittle film. 
There are grounds for holding that the best film, 7.c., 
one equally tough and elastic all through, is obtained 
from a linseed oil containing no driers whatever. 
Every painting composition in which the vehicle is partly 
or entirely linseed oil is more or less pervious to gases 
and vapours ; therefore, if it is applied to any porous 
surface like that of wood or cement, even if the surface 
is quite dry at the time of application, moisture sooner 
or later accumulates beneath the film; and when the 
object is exposed to warmth or sunlight, so that the 
moisture is evaporated at a speed exceeding the porosity 
of the dried paint skin, the attempts of the water vapour 
to escape rend off the paint as blisters, or altogether. 
Even frequent and large alterations of temperature 
weaken the adhesion of any paint film, partly by bringing 
into play the strains set up through the different co- 
efficients of expansion and contraction of the film and 
its support, partly by determining a current of air under 
some pressure through the film towards the porous 
support if the support is being cooled, out from the 
support if it is being heated. 

One reason why house painters often have to fly to 
the drier bottle is because they are so dirty. They get 
grease—i.¢., some non-drying fat or oil—on their brushes, 
hands, and into their pots, and the slowing action of this 
has to be made up with additional driers. It is curious 
that the less dirt is put into linseed oil the more it seems 
to be affected—the phenomena being in this respect 
somewhat like those which are produced by traces of 
“hypo ” in a photographer's gold toning bath. 

It is by no means a matter of general agreement that 
whitelead paint is a much less efficacious preservative 
of ironwork than other paints. Unless we eliminate 
expense, there is no perfect preservative paint. Paints 
ground in linseed oil are all more or less porous—many 
investigators say they are all equally porous; some 
arrange them in contradictory orders of excellence. 
Treumann (abstracted in J. Soc. Chem. Ind., 1898, 
1056) ranks zinc white before whitelead. Lenoble (ibid., 
1899, 693) considers whitelead to be the better, as it is 
specifically lighter. H. Smith (1899, 1095) also places 
zinc before whitelead, but puts red lead before them. 
Sabin (1900, 451) finds little difference between different 
pigments. Andés (1902, 178) holds paints to be perma- 
nent as their pigments are permanent, but quotes a test 
which practically all pass. Under water, however, only 
red lead satisfies him. And finally, a joint Commission, 
appointed in France by the “Société de Médicine 
publique et de Génie Sanitaire” and the ‘“ Chambre 
Syndicale des Entrepreneurs de Peinture de la 
Ville de Paris” (ibid., 1902, 1543) has presented an 
interim report that zinc white paint, with manganese 
resinate as drier, works, covers, and dries equally well 
with whitelead. 
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HIGH-SPEED TOOL STEELS. 





THE report on the important series of experiments with 
rapid cutting steel tools carried out at the Manchester 
School of Technology by a Joint Committee representing the 
Manchester Association of Engineers and the Manchester 
School of Technology, and of which we have given abstracts ina 
previous issue—October 30th—came up for discussion at a meet- 
ing of the Manchester Association of Engineers held on Satur- 
day in the Manchester Technical Schools. Although possibly 
the report itself, dealing with ascertained facts, scarcely 
afforded very much scope for actual discussion, the whole 
subject is one of such great importance to the engineering 
industry generally that a great variety of points was raised, 
and the proceedings throughout were of exceptional interest. 

The President (Mr. E, G. Constantine), in opening the 
discussion, mentioned that he had received a telegram from 
Mr. Wicksteed, the president of the Institution of Mechanical 
Engineers, expressing his regret that he had been pre- 
vented attending the meeting. Experiments, Mr. Wicksteed 
stated, had been carried out at his works with high-speed 
tool steel in which it was found that tools of 1}in. section 
would remove more material than had been found to be the 
case with the 1jin. tools which had been used in the tests 
that had been carried out at the Manchester School of 
Technology. 

Mr. George Saxon said that no doubt the size of steel 
tool adopted in these tests, namely, 1}in., was the best 
for the experiments, but it was not necessarily the best 
for all working conditions. He had had a test made at 
the Technical Schools by Professor Nicolson with one tool 
taking gin. cut, and this lasted 15 minutes, but when 
dividing the cut between two tools they lasted 52 minutes. 
Mr. Saxon then laid before the Commitice a model of a tool 
with two cutting edges, so that the cut might be divided up 
In one tool. This, he said, gave a better result than the one 
cutting edge with one tool, as it allowed a certain amount of 





air to pass between the division of the two cutting edges, and 
this particular form of tool was about to be further experi- 
mented with. So far as experience had gone, asingle tool 
ground so as to divide the depth of the cut would, he thought, 
be very advantageous in very large tools. 

Mr. E. P. Hetherington said that, in tabulating out the 
results as set forth in the first six pages of the report, he found 
that each maker of tool steel bad been allowed 710 minutes 
extended over 24 tests of separate tools. Further, from the 
figures in a table he had prepared, he found that Armstrong, 
Whitworth and Co.’s tools failed twice out of the 24 tests; 
Samuel Buckley’s, 10 times; John Brown and Co., 12; 
C. Cammell and Co., 9; T. Firth and Sons, 9; Samuel 
Osborne and Co., 9; Seebohm and Dieckstahl, 10. The time 
lost by these failures was as follows :—Armstrong, Whitworth 
and Co., 274 minutes; Samuel Buckley, 134 minutes; John 
Brown and Co., 219; Cammell and Co., 140; T. Firth and 
Sons, 100; Osborne and Co., 192; and Seebohm and Dieck- 
stahl, 1353. From a purchaser’s point of view he was of 
opinion that Armstrong, Whitworth and Co. had come out 
on the top, as if these tests had been taken in actual shop 
practice, by the fewer failures of tools the lathe assistant 
would have to go to the lathe so much fewer times, with the 
consequent lessened loss oftime. He was much disappointed 
at the amount of material removed per minute by the various 
tool steels employed. By taking the number of minutes 
actually worked by the Firth tool on the whole of the twenty- 
four tests, the average weight of material removed per minute 
amounted to 2°821b.; L. Osborne, 2°77 lb.; Armstrong, Whit- 
worth, 2°66 lb.; J. Brown, 2°64 ib.; C. Cammell, 2°36 Ib.; 
Buckley, 2°33 lb.; Seebohm, 2°60lb. The endurance tests of 
# by # he found, on reference to the table, was little more 
than } by 2, and had only extended over a period of 
5b minutes. He would like to know why so short a period 
of time was given to so important a test; and further, whose 
steel was it, and what cone and gear power was used? Mr. 
Hetherington then asked a further question with regard to 
the class of finish that the high-speed tools gave, and whether 
it would pass inspection. He was very much disappointed 
with the results on page 16, Table 14, which was supposed 
to be for a two hours’ run, but very few of the tools were able 
to stand for this period of time. In conclusion, he contended 
that the result of these experiments had gone to prove, at 
any rate in his opinion, that the machine tool makers, in 
modern tools, was still on the top of the tool steel makers. 

Mr. Charles Day, of Mirrlees, Watson and Co., Glasgow, 
who originally suggested the experiments, said, before speak- 
ing on the purely technical side of the question, he would 
like to mention that at first there was a somewhat serious 
difficulty which threatened to wreck the carrying out of 
these important tests. When the matter was first brought 
before the City Council, it was feared that the report which 
was to be prepared might show that some particular firm of 
steel makers had produced much better results than others, 
and that consequently the report would be largely used for 
advertising purposes. This had been a very grave question 
with the City Council, for they could hardly sanction the 
expenditure of any sum of money if it were likely to 
result simply in promoting advertisement. Of course, the 
Committee of the Manchester Association of Engineers 
brought forward arguments to combat the idea that the tests 
would have any such results as it was feared might be 
possible, and it had been a matter of considerable gratifica- 
tion to find that the arguments the Committee then used 
had been fully justified by the results of the experiments, 
and that it had been proved that the report could be used in a 
much broader sense, and that greater attention would be paid 
to the information it gave with regard to high-speed tool steel, 
and the speed of cutting generally. He had been unable to 
trace that any one particular firm’s steel had greasly 
outshone that of any other, but several firms had 
shown equally good results. The report would be 
valued most for the conclusions arrived at as to steel 
cutting generally. His object in proposing that there 
should be an investigation was to try and establish a standard 
of reference, for he believed that any engineering firm, before 
they could efficiently control the work done, must know what 
it was possible for them todo. The report had placed a very 
good standard before them of what could be done and what 
they should try to reach. Already the report had been most 
useful to him, as he had placed copies of several of the tables, 
particularly those with the curves, contained in the report, in 
the hands of the foremen at their works, and they had been 
able in the works to get about the same results, so that it 
was shown by experience that what had been demonstrated 
by the tests could be carried out in actual practice. Asa 
consequence, they had been enabled to make more progress 
during the last ten days than during any three months 
previously. There were one or two points in the report 
which scarcely agreed with his ideas. One was that 
when the speed of cut was increased the pressure on 
the tool was not increased, but rather reduced. His 
experience indicated otherwise. In turning at a certain 
speed they got a satisfactory job; when they increased the 
speed they got heavy chattering, and it would be a great 
service to them if members could state their experience in 
that direction. Another point that arose out of these tests 
was that whilst they had tested heavy, moderate, and com- 
paratively light cuts it had not been possible to experiment 
with finishing or scraping cuts. His experience was, that 
they could not finish jobs at high speeds; if anything could 
be done by means of tests with regard to these finish cuts 
they would have advanced a further point in the investigation 
of this important question. With regard to the question of 
increased speed and increased cuts, it meant that with our 
existing lathes we could increase the amount of work done 
by speed, but if there was an increase of stress we might not 
be able to do it. This was a question which largely affected 
the continued use of their existing plant. There were 
numerous other points arising out of these tests about which 
he would like to ask questions. The tensile strains, for 
instance, rather puzzled him ; and the tests seemed to show 
that we ought to be using soft steel more than we were doing 
at present. It was gratifying to know that it had been 
recognised in the technical Press that on no previous occasion 
had any technical college lent its aid to so important a series 
of tests as those which had just been completed. 

Mr. Henry Webb said they were all most grateful to Dr. 
Nicolson and the Committee for the work they haddone. It 
was utterly impossible to discuss the report, because it was a 
statement of facts that could not be disputed. He did 
hope, however, that arrangements would be made for carry- 
ing out further tests which might assist them in the satis- 
factory solution of some of the problems arising out of these 
tests, and which had been suggested by the various experi- 
ments already performed. It would be of great benefit to 
ascertain the effect upon the tool in removing the skin and 





its condition for going on with the work afterwards, and 
whether they must use thesame tool and go ahead. He would 
like also to know something about the cutting angles of tools ; 
they had always been brought up to believe that one cutting 
angle was better than another. He felt sure the report 
would be a very valuable standard of reference. The men 
could now be told what work could be done by them, and 
tbe foremen would be able to see that they did it and that they 
worked up to the speed that these tests had shown was 
possible. The tests had further shown that heavy cuts were 
much more economical than light ones. As to Mr. Hether- 
ington’s remarks with regard to toolmakers being ahead of the 
tool steel makers, in his opinion they were a long way behind. 
Machine toolmakers had now a very great opportunity for 
introducing new machine tools that would keep up with the 
improved high-speed cutting steels. Toolmakers would have 
to make far better tools to stand the tests which had been 
carried out in connection with the report. Steelmakers 
also had something to learn. Both users and makers also 
had to learn that there were two kinds of steel required—one 
for steel forgings and a very different kind of steel for 
cast iron. 

Mr. Cook said there was one thing in the report that 
struck him, and that was the comparatively little practical 
information that was obtained in it beyond what the old 
mechanics already knew. In reading the report he could 
quite understand Dr. Nicolson’s desire for further experi- 
ments, and if it was found that financial aid was necessary, 
he hoped there would be no difficulty in providing any funds 
that might be necessary. The most interesting portion of 
the report to him was that part dealing with cast iron; but 
he would like to know how the standard of hardness was to be 
arrived at. He knew that iron could be made so soft that it 
could be cut witha knife; and also so hard that the best 
steel in the world would not touch it. He had found a great 
advantage was to be gained by pickling. He had come to 
the conclusion that whilst the report showed that greater 
speed could be obtained, there was considerably greater 
advantage in using a speed at which a lathe could be kept in 
use for the highest possible length of time than in using a 
very high speed, which required the frequent change of tools. 
One fault he had to find with this high-speed tool steel was 
that it was absolutely impossible to get a fine finish with 
it in running at these high speeds; there was always a 
raggedness and roughness. 

Mr. Daniel Adamson asked for particulars as to the 
pickling and to the nature of the preparation. 

Mr. Cook said they had submitted some iron to be analysed, 
and they were told to put the castings into a bath when the 
man went home at night, and remove them in the morning ; 
the bath consisted of one part of sulphuric acid and 30 
parts of water. 

Mr. Vose said one of the disadvantages of these high-speed 
tool steels was that they required forging. What was 
required was that they could be ground to shape. Further- 
more, in the use of these tools some extra special supervision 
was required, and whilst they might save in the amount of 
labour required, there would be increased cost in another 


way. 

Mr. Osborne, representing Samuel Osborne and Co., after 
expressing an opinion, which he afterwards withdrew, that 
the Mushet steel had not been tested under the best con- 
ditions, said that as steel makers they had learnt quite 
as much from these tests as the tool users and tool 
makers. They had learnt morefrom their failures than from 
their successes, and he was certain that very good results 
would follow. He might add that since the results of these 
tests had been issued they had beea required to give a series 
of tests with tool steels, and the information that was avail- 
able from the tabulated results of the tests was very valuable 
indeed. 

Mr. Daniels, referring to the remark of Mr. Cook that they 
must run slow to cut deep, said that was quite right where 
they had to remove large quantities, but in cases that 
required very little taking off they had to run very quickly, 
but the removal of the skin was a considerable difficulty. 
With pickled casting he had found that they could run 
at greater speeds. With regard to the toolmakers, he 
thought they would have to make a change in the present 
construction of lathes. He had found it necessary with high- 
speed steel tools to have broader belts and less changes of 
speed. There was now an immense scope for makers of 
high-speed lathes adaptable for these high-speed cutting tool 
steels. 

Mr. Gledhill, of Messrs. Armstrong, Whitworth and Co., 
said he had been very much interested in the tool models 
which Mr. Saxon had brought before the meeting, and which 
would probably give very good results in actual practice. 
With regard to what Mr. Hetherington had said on the 
question of machine tools and tool steel makers, he might say 
that, as a tool steel maker they were vastly ahead of the present 
machine tools ; but as they were also makers of machine tools, 
he might further say that they were keeping abreast with 
the high-speed tool steels. Recently they had been carrying 
out a number of experiments in high-speed cutting tool 
steel, and undoubtedly these had left the machine tools high 
and dry. They had, however, just completed a lathe 
specially designed for these high-speed steels. This was a 
12in. lathe with a Tin. belt, and constructed for turning 
armour plate bolts 4in. or 5in. diameter; it was speeded up 
to 170ft., and was actually cutting at 130ft. per minute, 
with a 3in. cut, and the traverse was 32 to the inch, and at 
this rate it had been cutting for six or seven hours. They 
had jumped from about 80ft. on the old machines to 130ft. 
on a machine specially designed for these very high-cutting 
speeds. He might also mention that a jin. twist drill con- 
structed of A.W. steel, tested on a 4in, block of cast iron, 
and working at 525 revolutions per minute, drilled through 
the 4in. block in 18 seconds, equal to 13}in. per minute. 
With regard to the tool steel experiments that had been 
made, he had simply sent in material for the purpose of 
getting scientific tests, quite independent of any other steel 
that might be tried; but, of course, it was gratifying to 
know that they had the place of honour according to Mr. 
Hetherington’s tables, so far as these tests had been made. 
He sincerely trusted these experiments, which had been con- 
ducted in a thoroughly scientific manner by practical 
engineers, who knew what they wanted and what they wished 
to discover, would be carried still further. They had a great 
deal yet to learn with regard to steel, and although they had 
obtained some splendid results in these tool steel tests, it 
was possible that further research would bring forward even 
still greater results. So far as he could contribute towards 
carrying out further experiments he would be glad to render 
every assistance possible. 

Mr. Bickerton suggested that there were perhaps some points 
about the tests that might have been better arranged, and he 
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thought for one thing they had too many sorts of steel to 
test with. If the tool steels to be tested had been fewer 
they might have had a more numerous and a greater variety 
of tests. There was the question of the heat generated, 
which was of importance in boring out a cylinder, and 
applied also to turning. It might not bs a question of the 
steel, but a great deal might depend upon the shape of the 
tool. With regard to the high-speed steel, one important 
question was the different shapes of cutters, and there 
seemed to be a difficulty in ‘orging them into shape and 
grinding them up afterwards. With regard to the pickling 
of castings, it was a very good thing to do when skin had to 
be removed ; when they had to deal with the steel already 
skinned, annealing was the proper course. 


The President, in bringing the discussion to a close, read a | 
letter he had received from Mr. H. L. Orcutt, of Berlin, in which | 


he stated that he had to thank him for his great kindness in 


relative figures, as there was no absolutely satisfactory test for 
this purpose. 

Mr. Daniel Adamson, the hon. sec. of the Joint Committee, 
also replied briefly to several points which had been raised in 
the discussion. One or two speakers had raised the question 
as to finish; this seemed to be somewhat unsatisfactory. 
The result of the high-speed steel cutting was much rougher, 
and the only explanation that he could give was that the old 
steel cutters acted more as burnishers, and that the new 
steels were cutting the material off. With regard to chatter- 
ing, he agreed with the President that there seemed to be 
some synchronism between the gearing and the revolutions 
of the lathe. Other problems were raised in the dis- 
cussion as to tool angles and shapes, and it was desirable 
that they should obtain more definite information upon these 
points. With reference to the speed of cutting that had been 


| attained in the special lathe referred to by Mr. Gledhill, and 


sending an advance copy of the paper on high-speed steels. | the speed of drilling with the A.W. steel drill, he was glad 
This report was of very great interest and value, and | to find that we were still ahead both of German and American 


they had done a very good work for all engineers 
in getting together this material. Let the good work 
go on, and take up milling, drilling, and planing 
tests. They were all at sea on the matter of high-speed 
steels, the power required for working them, and the best 
feeds and speeds. Lathe tests were certa‘nly the most 
important, but he was beginning to think drilling tests were 
also of extreme importance. It was more difficult to get 
good cutting tools in the form of drilling and milling tools 
than in la he or planer tools. He hoped, however, they would 
see their way in connection with the Manchester Technical 
School to carry out tests also with milling, drilling, and 
planing. They would find, especially in drilling tests, most 
astonishing results with high-speed steels. It seemed to 
hav; no difficulty whatever in drilling a hole of lin. diameter 
with a feed of 6in. to Tin. per minute in ordinary cast iron. 
The amount of power required also was astonishing, and all 
went to show that machine tool makers have a tremendous 
part in front of them, and if they could carry out complete 
tests it would be of the greatest value. Referring to the 
tables, he would suggest that if they would add to Tables 13 
to 18 inclusive another column under the heading “‘ Intended 
Cut and Traverse,” these tables would be much more compre- 
hensive. Touching upon one or two points that had been raised 
with reference to chattering and to the finish with high-speed 
cutting, the President said that with the exception of some 
of the heavier cuts the finish was all right; in some of the 
heavier cuts chattering did take place, but this seemed to 
synchronise with the backlash in the gears, and it was at 
once removed by a slight alteration in the speed of cutting. 
There was no question that the point raised by Mr. Saxon 
with regard to removing material with double tools would 
have to be investigated further, and also the question of a 
double-cutting edge. There was also an important point as 
to the lubrication of the cutting edge which would have to 
be gone into. He would like to emphasise the fact that the 
results of these tests had been such as to show that practice 
accorded with science to a great extent, and in studying the 
curves and the deductions to be drawn from them, they 
found that what they had learnt through scientific investiga- 
tion closely coincided with actual practice. 

Dr. Nicolson, who reserved his reply upon the discussion 
to be communicated later on to the Committee, remarked 
that with reference to the question which had been raised as 
to how the degree of bardness was arrived at in iron, the 
degrecs of hardness which had been given were merely 





rivals. The report which had been presented was only the 
beginning—it was something upon which they could make a 
basis for carrying out further experiments, and these it was 
their general desire should be carried out. 

On the motion of Mr. J. Saxon, a vote of thanks was passed 
to Mr. J. H. Reynolds, Principal of the Manchester School 
of Technology, for the use of the schools for their meetings, 
Mr. Saxon also expressing the hope that further experiments 
might be carried out, so that they might be enabled to reduce 
this branch of engineering work more to an exact science. 

Mr. Hiller, speaking on behalf of the Manchester Corpora- 
tion Technical Instruction Committee, said at present they 
looked upon these experiments as enabling them to arrive at 
scientific results of benefit to the engineering industry 
generally, and not simply to enable engineers to speed up 
their tools. If the Manchester Association of Engineers 
were really anxious that these experiments should be con- 
tinued, considerable importance would be attached to any 
definite expression of opinion they might put forward by the 
Corporation Technical Instruction Committee. 








SUCTION. AND BUCKET 
DREDGER,. 


A HIGH-POWERED dredger has been constructed by the firm 
of A. F. Smulders, Rotterdam, for the port of Montevideo. 
The most prominent feature of this dredger is that it is 
capable of dredging either by means of buckets or by suction. 

The hull of this vessel is 75 m. long and 12°50 m. in beam. 
The well, which has-a capacity of 800 cubic metres, has a 
length of 15°25 m. and a width of 10°30m. at the top, and 
7 m. at the bottom. The dredger is provided with two sets 
of engines for driving the bucket chain, the centrifugal 
suction pumps, andthe propellers. Steam is taken from two 
boilers. There is a small engine for driving a dynamo, and 
another for working a centrifugal bilge pump and two 
Worthington pumps feeding the boilers. 

The boilers are of the return-tube type. They have a 
heating surface of 3200 square feet, and their working 
pressure is 112 1b. 

Arrangements have been so made that the main steam 
engines can (1) either each work a propeller, or (2) each the 
bucket chain, or (3) each a suction pump, or (4) one a pump 
and the other the two propellers. The driving of the pro- 
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pellers and of the pumps is direct ; that of the bucket chain 
is through cast steel gearing. Friction cones are placed in 
the system to prevent breakage of the chain in case ot 
excessive resistance. A three-ton steam crane is provided or 
loading and unloading, and for dismounting the bucket chain. 
There are three arcs and numerous incandescent lamps. 

The bucket dredger can work up to a depth of 10 m, 
without displacing the suspension shaft. There are thirty- 
two buckets. The speed is at the rate of half the revolution 
of the chain per minute. 

The centrifugal pumps work at 15 revolutions per minute, 
and they are ienk te be able to suck from a depth of over 30ft. 

We have been provided with the following figures, which 
refer to tests made on the Meuse :—Amount raised per hour 
by buckets, 650 cubic metres; amount raised per hour by 
suction, 1800 cubic metres; speed, 8:2 knots; consumption 
of coal per horse-power hour, 2'091lb. The terms of contract 
specified for only 500 cubic metres, 1200 cubic metres, 7 
knots, and 2°2 lb. respectively, so that in all cases the 
requirements were more than met. 

After these tests, the dredger, which, when its well is filled 
and it has 50 tons of coal and 5 tons of water on board, has 
a draught of 4°25 m., sailed from Rotterdam to Montevideo 
under its own steam. 








Roya INsTITUTION,—The annual course of Christmas lectures at 
the Royal Institution, specially adapted to young ple, will be 
delivered by Professor Ray Lancaster, M.A., LL.D., F.R.S., 
Director of the Natural History Department of the British Museum, 
whose subject is ‘‘ Extinct Animals.” The first lecture will take 
place on Tuesday, December 29tb, at three o'clock, and the 
remaining lectures will be delivered on December 31st, 1903, and 
January 2nd, 5th, 7th, and 9th, 1904, 

Giascow UNIVERSITY ENGINEERING Socrety.—On Thursday, 
November 5th, the above Society held their first meeting, when a 
paper was read by P. A. Hillhouse, B.Sc., M.I.N.A., on ‘‘ Steam- 
ship Speeds on Trial and in Service.” The lecturer dealt fully 
with causes of the falling-off of sea speeds, and divided them into 
causes due to external weather conditions and those due to 
internal constructional effects. Wave and wind resistance and foul 
bottoms constituted the first class, while the latter were mainly 
due to boiler difficulties, The task of the designer called upon to 
guarantee an average sea speed was much more difficult than that 
when a trial speed was sufficient, and shipowners were daily 
becoming less content with measured-mile trials. The methods of 
allowing for these losses were fully entered upon, and this section 
received considerable attention in the discussion which followed. 
A hearty vote of thanks was accorded Mr. Hillhouse, On Saturday, 
the 7th, a visit was made to the works of the Fairfield Shipbuild- 
ing and Engineering Company, Limited, Govan. 

RucBy ENGINEERING SocieTy.—The first ordinary meeting of 
the newly-formed Rugby Engineering Society was held on Thurs- 
day, the 5th November, the chair being taken at 8 p.m. by the 
President, W. W. J. Larke, when a highly pomgoes | Paper 
entitled : ‘‘ Notes on the Curtis Steam Turbine,” was read by W. 
F. Samuelson. After a short historic introduction, the author 
explained the principle and construction of. the Curtis steam 
turbine, illustrating his remarks by a half-size sectional drawing of 
a500kilowatt turbo-generator running at Rugby. The or wasalso 
illustrated by curves showing the steam consumption under oe 
conditions, At the conclusion of the reading of the paper 4 full 
discussion took place, turning principally upon the question of 
governing and upon the design of the vertical shaft, each speaker 
being allowed six minutes for his remarks, the remainder, of the 
discussion and the author’s reply being adjourned until the 19th 
November. The President announced that the next paper would 
be by W. D. P. Thomson, on the ‘‘Cantral London Raflway.” 
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ELECTRIC MINING MACHINERY 
UNION ELECTRICITATS, GESELLSCHAFT, ENGINEERS 
(For description see page 469) 
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Fig. 11—ELECTRICALLY-DRIVEN MINE PUMP 
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Fig, 12—ELECTRIC WINDING ENGINE 
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ELECTRICAL PROGRESS IN THE NINE- 
TEENTH CENTURY. 


THE opening meeting of the present session of the Royal 
Philosophical Society of Glasgow was held on the 4th inst. 
in the Natural Philosophy Class Room, Glasgow University, 
when Professor Andrew Gray, successor to Lord Kelvin, 
delivered the first of a special centenary series of lectures in 
connection with the advancement of science during the 
hundred years’ existence of the Society. Professor Barr, 
who occupied the chair, said, in introducing Professor Gray, 
that they had in him the second successor to the first 
president of the Society, as its whole lifetime had been 
covered by the work of two professors of Natural Philosophy 
in the University of Glasgow. Dr. Meikleham was the first 
president, and he was the predecessor of Lord Kelvin. 
Professor Gray said that the modern science of electricity 
had practically all grown up during the lifetime of the Royal 
Philosophical Society. The advances made during the last 
sixty years had far surpassed the whole advance made even 
from the earliest ages down to the commencement of the 
reign of Queen Victoria. The most prominent scientific 
investigators at the foundation of the Royal Philosophical 
Society were Coulomb in France and the Hon. Henry 
Cavendish in this country. Galvani and Volta had done 
their work, the voltaic cell had been discovered, and currents 
of electricity could be produced at pleasure. Coulomb 
devoted himself in the main to the investigation of the 
quantitative laws of electric and magnetic attraction 
and repulsion by means of his torsion balance; Caven- 
dish worked over a larger field, anticipated Faraday 
by his investigations regarding closed conductors, 
measured the capacities of electric condensers, and experi- 
mented on electric fishes.. Careless of publication, he left 
his results in jottings on the backs of envelopes and scraps 
of paper, and their nature was not made known to the 
scientific world until their publication by the care of Clerk 
Maxwell, about 25 years ago. In connection with the 
lecturer’s consideration of the work of Faraday in the induc- 
tion of currents, Lord Kelvin’s reflecting galvanometer was 
shown, and it was used for the observation of the induced 
currents in the experiments. A description was given of 
Faraday’s experiment on the rotation of the plane of polarised 
light, by a magnetic field along the lines of force of which the 
beam of light was sent; and the experiment itself was shown 
to the audience by means of the large electro-magnet of the 
Natural Philosophy Department ; the medium through which 
the light was sent being a long bar of Faraday’s ‘‘ heavy 
glass.’’ Lord Kelvin’s view as to the light which the experi- 
ment throws on the constitution of matter, such as the heavy 
glass in a magnetic field, was explained by the lecturer, as 
also the distinction between the Faraday effect and the appa- 
rently similar action in a solution of sugar. Mention was 
made of Lerd Kelvin’s papers on the voltaic cell, and a short 
account given of his theory of the oscillatory discharge of a 
condenser. The bearing of this result on the present-day experi- 
ments onelectric waves was pointed out, and the experimental 
verification of the theory by Fedderson and others referred 
to. Following upon ashort account of the earlier researches on 
the determination of the ohm carried out by Thomson, 
Maxwell, and more lately, by Lord Rayleigh ; and speaking 
of the work of the British Association Committee on Electri- 
cal Units and Standards, he said this was a work of para- 
mount importance for the progress of practical applications. 
Without standards and units of comparison it was impossible 
to compare the results of tests of, say, a submarine cable, 
made at one time with those made at another. The impetus 
given by the system of measurement inaugurated by the 
Committee had also the best possible effect on electrical dis- 
covery, as it led to the complete utilisation of the purely 
scientific results of one investigator by the whole scientific 
world. After a short exposition of Clerk Maxwell’s great 
generalisation—the electro-magnetic theory of light, and of 
its direct verification by the experiments of Hertz, Professor 
Gray concluded with references to the application of electric 
waves to wireless telegraphy, and to the astonishing 
results that have followed the discovery of radio-activity. 
Apparently, he said, scientific discovery was proceeding now 
faster than ever, and no doubt in another hundred years the 
results which we think so much of to-day would appear small 
in comparison with what would then have been achieved. 
The progress made during the next century, however, would 
be based on the knowledge gained in that which had just 
passed, and those who, by spending laborious days and nights 
had built it up, would be held in imperishable renown. 








THE DANGERS OF PARAFFIN OIL. 


As a general rule we are given so little reason for treating 
with respect the utterances of our lay contemporaries upon 
those specialised subjects which are designated ‘‘ scientific,’ 
that their statements are not generally worth attention or 
refutation. When we come, however, to more responsible 
reviews we have a right to expect them to promulgate sound 
opinions, if only because of the harm which may be done to 
the general public by unweighed statements issuing under the 
egis of highly informed men. Werank the Nineteenth Century 
and After among our eminent journals, and therefore it is 
with much regret that we see on page 787 of the current issue, 
in the course of an article signed by Mr. H. B. Marriott 
Watson, upon a subject outside our purview, the following 
sentence :—‘‘ Hundreds of people perish in these islands every 
year, in order that the American magnates of a monopoly in 
oil may add to their millions.’’ If this means anything, it 
accuses our Government of being accessory to the man- 
slaughter—or murder-—of ‘‘ hundreds ’’ of our citizens by not 
restraining them from burning some inferior kind of petro- 
leum when it knows that by legislation these lives could be 
saved. In plain language it means that lives are wilfully 
sacrificed by the use of ‘‘ low-flash ”’ oil. 

Now, it is known that in the eight years ending 1896 the 
average annual number of fatal lamp accidents in this country 
was 129. Let us call it 150 at the present time. It is equally 
known that a majority of these accidents were not explosions 
at all—that is to say, had nothing to do with flash point. 
Part of that majority was caused by the use of flimsy and 
cheap lamps, part by that ignorance or laziness which renders 
the best lamp dangerous through neglect and dirt, part by 
that carelessness, drunkenness, or criminality which upsets a 
lamp. In very few, if any at all, of the cases which con- 
stitute this majority of accidents could the fatal results have 
been avoided, unless the material consumed were non-liquid or 
non-inflammable; or unless the lamps could be so con- 
structed that, new or old, clean or dirty, they should neither 





break nor permit the oil to run out when overturned or thrown 
across aroom. Exactly what the size of this majority may 
be no one knows, and no one can find out; from good 
circumstantial evidence some of the best authorities estimate 
it at 75 or 80 per cent. For safety let us call it 70 per cent. 
It follows then that the present annual number of true lamp 
explosions in this country is 30 per cent. of 150, i.e., 45. 

Again, although there is some reason to believe that these 
45 fatal accidents which are caused every year by actual 
explosions of paraffin oil lamps might be slightly reduced in 
number by a legal raising of the flash-point, the evidence is 
not conclusive ; and there is no real evidence at all that they 
could be entirely abolished, or even considerably diminished 
by any rise in flash-point which is practicable. The only 
suggestion before the country in this direction is an alteration 
of the Abel close-test figure to 100 deg. Fah., but it is per- 
fectly known that this is not sufficient for the purpose in 
view, although it is as high a point as could be taken without 
introducing grave difficulties and objections. 

We are not counsel for the American ‘‘ oil kings,’’ but it is 
permissible to say that they supply us with that class of 
lamp oil which our Legislature, by and with the advice of our 
best experts, have deemed the best, all things being con- 
sidered. Neither are we counsel for the Government or our 
petroleum specialists, but it is permissible to doubt whether 
they set more store on the acquisition of wealth by the said 
‘*oil kings,’’ which does not benefit them or us very con- 
spicuously, than on the life of even the meanest of our fellow- 
countrymen, who are their dependents and subjects. Imme- 
diately it can be proved out of hand that a rise in flash-point 
would lead to advantages outweighing the technical difficulties 
it would, and the pecuniary difficulties it might, introduce, 
the law will be altered in spite of rival trade interests, even 
if those millionaires across the Atlantic should be brought 
within sight of bankruptcy. 








INSURANCES AGAINST THE WORKMEN'S 
COMPENSATION ACT. 


THE case of re an arbitration between Forster and Co. and 
the Ocean Accident Corporation, which came before Mr. 
Justice Wright on November 5th, involved a question of con- 
siderable interest to those employers of labour who have 
sufficient foresight to insure against the risks imposed upon 
them by the Workmen’s Compensation Acts, 1897-1901. It 
appears that the policy held by Messrs. Forster, which 
covered all risks to workmen under the Workmen’s Compensa- 
tion Acts, the Employers’ Liability Acts, and at common 
law, contained a clause providing that the assured should 
take all reasonable precautions to prevent accidents. One of 
their workmen, who was injured in an accident, brought 
in a claim under the Workmen’s Compensation Act, 1897. 
The arbitrator who heard this claim awarded compensation, 
finding, as a fact, that the plaintiffs had not taken all reason- 
able precautions to prevent the accident in question, and that 
the accident might have been prevented if such precautions 
had been taken. Healso found that there had been negligence 
in a third person, and that notwithstanding the neglect of 
the above precautions, the accident ‘‘might’’ not have 
happened had it not been for the negligence of such third 
person. In these circumstances the insurance company 
refused to pay the amount awarded to the workman. It was 
contended on the part of the plaintifis that unless it were 
shown that the negligence of the insured was the real cause 
of the accident, the insurance company were liable under the 
policy. The learned judge, however, refused to adopt this 
argument. In his judgment he said: ‘‘ The condition that 
the employer should cause to be taken every precaution was 
made in express terms of the essence of the contract. . . . 
It was clear that the clause could not be confined to cases 
where the neglect of the employer was shown to be the cause 
of the accident, but if the employer was shown to have 
neglected to do something which the contract bound him 
to do, the assurers would not be liable. The clause is not 
repugnant to the general sense of the policy, as the employer 
might be liable in at least two ways without personal default : 
(i.) Where his employé has been injured by the workman of 
a sub-contractor; (ii.) where the workman is injured by 
another in the same employment, but not engaged in the 
same work.’’ In the event he gave judgment for theinsurance 
company. Employers will do well to examine the terms of 
their policies of insurance against accidents in order to guard 
against liabilities of this nature. A very large proportion of 
the accidents in respect of which compensation is paid to 
injured workmen are due to some degree of negligence on the 
part of employers or their workmen, and if the insurance com- 
pany is anxious to avoid payment, there are many loopholes 
of escape afforded to them. What an employer of labour 
desires is to know the exact extent of his liability for 
accidents. That liability is easily measured by the amount of 
the annual premium payable to the insurance company. 
If the insurance company is enabled to retire from the scene 
in every case where an arbitrator thinks there was negligence 
on the part of the employer, it seems to us that the most im- 
portant object of insurance is defeated. 








QUEENSLAND RAILWAYS. 


THE recent drought in Australia has played havoc with the 
returns of some of the railways. This is brought out only 
too forcibly in the Report of the Queensland Commissioner 
for Railways, which is dated September 8th, 1903, and which 
has just reached us. First of all we notice, though this may 
have nothing to do with the effects of the drought, that 
although two new lines aggregating 26°71 miles were opened, 
two other lines, with a total of 116 miles, were closed; so 
that, whereas on June 30th, 1902, the mileage open was 
2801 miles, on June 30th of this year it had fallen to 2711. 
The net result has been a decrease for the year of £18,580; 
vhe net revenue in 1902-3 being £370,848, as against £389,428 
in 1901-2. It is much to the credit of the railway authorities 
that the difference is not larger, for evidently the greatest 
care has been exercised to keep down the working expenses. 
The train mileage in 1901-2 was 5,666,058, and in 1902-3 it 
was 4,947,242—a decrease of 718,816—yet the working 
expenses per train-mile remained the same, such a result 
pointing to what has been done during the year in enforcing 
rigid economy. 

A very few facts will serve to show the depressed state of 
traffic in general with which the authorities have had to 
contend. The cattle and the sheep in the State at the end 
of 1902 were 30 per cent. less than they were in the previous 





year, aud the railway revenue from live stock was £64,009 
less. The wool carried was 5000 tons less. The produce 
from the agricultural districts was less by 43 per cent. At 
one station from which the tonnage sent away in the 
previous year was 75,000, the amount sent this last year was 
only 24,000 tons. The result of the drought means, of 
course, less money in the pockets of producers, less going 
about, and fewer improvements on their property. All these 
things are reflected in the railway returns. Things came to 
such a pass that the rates had to be raised, and it is esti. 
mated that if they had not been the revenue would haye 
been £100,000 less than it was. The traffic in practically 
every item has been decreasing for some years, as is shown 
by the following figures, which refer to the published 
returns of traffic to and from stations in the interior— 
namely, Charleville to Cunnamulla (inclusive), Barcaldine to 
Longreach (inclusive), and Hughenden to Winton (inclusive 
—for the last four years :— 


Number of Amount Goods Goods 


Year. passengers received. forwarded received 
booked. 3 (tons). 


. & 

1899-1900 .. 44,882 .. 26,675 .. : «+ 78,928 

so Sie 3. SO 3 - 88,751 

28,124 .. 16,621 .. 18,515 .. 31,889 

22,410 .. 17,479* .. 81,448t .. 61,500! 
ber of passengers carried, exclusive of season 
ticket holders, shows a decrease of 588,013 for the year. The 
average revenue per passenger, due partly to the increase in 
the rates, was 1s. 8d. in 1902-3, as against 1s. 53d. in 1901-2, 

During 1902 it was necessary to convey water from Stan- 
well to Mount Morgan, a distance of eighteen miles. During 
the last seven months of the year the quantity carried by 
rail was 29,250,000 gallons, equal to 130,655 tons. The bare 
cost of conveyance was charged for this service, but inasmuch 
as it kept the mine at Mount Morgan going, and thus pro- 
vided paying traffic for the railway, the transaction is looked 
upon as being very profitable. 

Maintenance per mile of railway was £123 in 1901, £115 in 
1902, and £96 in 1903. Part of this saving is due to the 
special years which have been experienced, and which have 
been favourable for maintenance, but part is also due to 
special precautions to effect retrenchment. The engineering 
branch has, so the Commissioner tells us, been impressed 
with the fact that safety is the first and only object of main- 
tenance, but that it must be carried out with due regard to 
the amount of revenue. On branch lines, especially, where 
the volume of traffic does not warrant more than one or two 
trains a day, the cost of maintenance had to be kept within 
reasonable bounds, and, where necessary, new methods had 
to be adopted and the speed of trains reduced. ‘‘ It is better, 
in my opinion,’ adds the Commissioner, ‘‘to reduce the 
speed of trains, although I do so reluctantly, than to keep up 
a high state of maintenance and show the district line a non- 
paying one, which may possibly lead to its being closed 
altogether. Safety, I have said, is the first object, and it is 
not being overlooked, but stringent economy must be exer- 
cised all along the line.’’ 

The tone of the report generally, now that the drought has 
broken, would appear to be hopeful as regards the future. 
We certainly trust that a more prosperous period may be in 
store not only for Queensland, but for the whole of Australia, 
which has suffered severely for want of rain for a number of 
years now. 








H.M.S. AMETHYST. 


THE experiments on the use of the turbine for the propul- 
sion of our ships of war are being made cautiously by the 
Admiralty. Hitherto no vessel of larger dimensions than a 
destroyer has been fitted with it, but on Thursday afternoon, 
5th inst., the Amethyst, the first cruiser to be propelled by 
turbines, was launched at Elswick. She is not a very big 
ship, being rated only third class, but she will, nevertheless, 
give more scope for a thorough test of the turbines than the 
smaller vessels afforded ; and it is to be hoped that the tests 
will be of a very searching kind. Whilst the turbine was 
comparatively little known there were few to oppose it, but 
since it has gained notoriety on shore and at sea its critics 
are increasing in number and activity, and are producing 
facts, figures, and allegations that demand absolute and 
decisive answers, and the Amethyst must be prepared to stand 
up to, and reply to, the heckling of these critics. 

She is 360ft. long by 40ft. broad. Her moulded depth is 
21ft. 6in., and her mean draught is 14ft. 6in. She will dis- 
place about 3000 tons. Her armament will consist of twelve 
4in., eight 3-pounder quick-firers, two Maxims, and two 18in. 
above-water torpedo tubes. Her protection consists of a steel 
deck all fore and aft, 

She will have three screw shafts, driven by Parsons’ com- 
pound steam turbines. The outer pair will have astern as 
well as the ahead turbines on their shefts. The total horse- 
power will be 9800. 

Her boilers will be of the Yarrow type. She is expected to 
attain a speed of. 21? knots. We give on page 478 a view of 
the Amethyst as she will appear at sea. 








MOTOR COACH ON THE TAFF 
VALE RAILWAY. 


Tue first steam motor coach on the Taff Vale Railway was 
recently started successfully on one of the branches, and the 
experimental trial promised well. The coach has been con- 
structed from designs by Mr. T. Hurry Riches, the locomo- 
tive superintendent at the engineering works, West Yard, 
the coach body itself having been made at the Cathays 
carriage works. It is designed to carry fifty-two people— 
twelve first-class and forty third-class—and has also a luggage 
compartment. The engine has 94in. cylinders, by 14in. 
stroke. The wheels are 2ft. 10in. diameter. The boiler, 
which is multitubular, has about 300ft. of heating surface, 
and carries 1601b. pressure. The idea is to test experi- 
mentally the value of this description of carriage, and the 
intention is to try it on the various sections of the line, where 
the gradient varies considerably, to see for which it is best 
adapted. The carriage is arranged with movable steps, so 
that passengers may board it or alight from it at a platform 
or from the ground level. It is so arranged that one end of 
the carriage is carried on the centre of the bogie which 
carries the engine, and the other end is carried on a four- 
wheel bogie in the ordinary way. 


STEAM 





* Rates raised. 
+ Increase due to water traffic during the drought. 
t Increase due to the construction of a branch line, 
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RAILWAY MATTERS. 


Tue record of the principal train accidents which 
occurred in the United States in September contains accounts of 
94 collisions, 26 derailments, and one other accident, 


Tus number of electric car accidents reported in the 
United States in September was 21, in which 17 persons were killed 
and 145 injured. Eleven of the 17 fatalities are chargeable to two 
accidents, 

Tue directors of the London and North-Western 
Railway Company have issued notices for several hundred more 
men at the Crewe works to be placed on short time. Altogether 
about a thousand are reduced to five days a week. 


We understand that Mr. W. H. Horton, of the conti- 
nental traffic manager’s department, London, Brighton and South 
Coast Railway, has been appointed district traffic manager of the 
Soudan Railways, his headquarters being at Wady Halfa. 


Ar the quarterly meeting of General Managers of the 
Ruilways of the United Kingdom, held at the Railway Clearing 
House, on Tuesday, Sir Charles Owens, general manager of the 
London and South-Western Railway, was elected chairman of the 
conference for the ensuing year, 


Tue New York Central Railroad is planning to build 
electric roads as suburban branches in the ventral and western 
part of New York State, in order to save local traffic, which has 
been cut into heavily by the independent trolley lines. A belt line 
with electric motive power is talked of for the Lake Ontario 
pleasure resorts, 


TuERE is a 1200-volt direct-current electric railway in 
regular operation in the Grenoble region in South-Eastern France. 
The line is used largely for goods, and is of metre gauge. A 
special feature of interest is that the portion of the road electrically 
euipped is on the three-wire system, so that the voltage between 
the outside wires is 2400, 


Ow1nG to the depression in the iron and steel trades of 
Furness and South Cumberland, we learn that the employé; in the 
Furness Railway Company’s engineering and carriage and wagon 
building departments at Barrow are to be put on short time. The 
men will finish the week’s work on Friday night and not commence 
again till breakfast time on Monday, this being a reduction of 
74 hours per week, 


Tue Light Railway Commissioners have submitted to 
the Board of Trade for confirmation an order made by them for 
the construction of light railways in the county of Essex, from 
Southend by way of Rochford, Creeksea, Burnham, Southminster, 
Asheldham, Dengie, Tillingham, Bradwell-jaxta-Mare, and West 
Mersea, to Colchester, including ferries and piers or jatties at 
Creeksea, Bradwell, and West Mersea, 


Ir is reported that the Great Central Railway Company, 
in addition to equipping Woodhead Tunnel with the Miller electric 
signals, has now also placed a contract for the equipment of a 
section of their main line at Manchester with low-pressure pneu- 
matic signalling plant. It will be the largest power signalling plant 
in Great Britain, and second only in magnitude to that now in 
operation at the South Terminal Station, Boston, U.S.A. 


An interesting and important collection of railway 
material is being formed at the Museum of Science and Art, 
Kelvingrove, Glasgow, the idea being to cover the period from the 
time when the Romana brought over the system of stone roads 
down to the year 1893, and this will involve the collection and 
arrangement of between sixty and seventy different exhibits, The 
visitor will be able to see at a glance the name of each inventor 
and the exact details of his invention. 


WE learn that Mr. Annett, the chief signal super- 
intendent of the London and South-Western Railway, has 
patented a signalling arrangement for terminal stations, whereby 
the bay into which a driver is running his train is indicated to him 
by a number underneath the signal arm, which is plainly visible 
by day and night at over 300 yards. Mr. Annett’s arrangement 
was invented with the idea of simplifying the signals at termini, 
so that, although a good many bays may debouch from a single 
running track, there would be only one terminal signal for that 
track, and yet the driver would know into which bay he was goin 
by means of the number underneath the signal, which is worke 
from the signal wagon on the principle of a date box. 


At the Helston Rural Council meeting on Saturday a 
letter was read from Mr. Cowlard, clerk to the County Council, 
stating that the Great Western Railway Company’s recently 
inaugurated motor car service between Helston and the Lizard was 
menaced, because the condition of the roads, due to metalling, 
rendered them quite unsuitable for vehicles with rubber tires, and 
the company had stated that, unless the method of re-metalling 
the roads was altered, they would be compelled to withdraw the 
cars, The company added that in case no steam roller was avail- 
able for the purpose they would lend one, with men to work it, at 
a cost of 25s. per day, and the County Council hoped the Rural 
Council would see its way to accept this offer. The offer of the 
company was accepted, 


Tue Anatolian Railway to Konia, which is in effect the 
first part of the Baghdad Railway, has already been the means of 
improving German trade with Asia Minor, says the American 
commercial agent at Kibenstock. It conveys every year 250,000 
tons of grain, 100,000 tons of rock salt, and 40,000 tons of wool 
from the interior to the seaboard, and in return takes to the 
interior 9500 tons of iron goods from Germany, 6000 tons of 
Russian petroleam, and 4500 tons of Austrian sugar. A direct 
line of steamers, consisting of twenty well-equipped vessels, was 
established in 1889 between German and Levantine ports; a 
German bank has been founded there, and many thousands of 
German colonists are earning a livelihood in Asia Minor as 
merchants and horticulturists. 


Tue construction of a new electric railway up Vesuvius, 
from Resina to the foot of the cone, to connect the old funicular 
railway to the crater, has been completed by Messrs. Thos. Cook 
and Sons. The starting point of the new railway is Pugliano, 
which, except for a very small stretch not yet completed, is in 
itself connected with Naples by electric trams ; so that when this 
short extension is finished it will be possible to travel by electric 
power from the heart of Naples to the summit of Vesuvius. The 
new railway (exclusive of the line up the cone) has a total length 
of 4-7 miles, and is divided into three sections. The first and 
third sections are both adhesion lines. The maximum incline on 
both these sections is only 8 percent. The second section is a 
rack railway with a maximum incline of 25 per cent. 


At the meeting of the London County Council on 
Tuesday, the Highways Committee reported that it had been re- 
presented to them that, in view of the proposal to proceed at an 
early date with the reconstruction for electrical traction on the 
conduit system of the first 224 miles of the Council’s (Northern) 
Tramways, steps should be at once taken to arrange for the supply 
of the rails and fastenings which would be required for this work. 
To ensure that there should be no unnecessary delay in the carry- 
ing out of the works, they suggested that tenders should be invited 
for 12,500 tons of rails, conductor tees, fastenings, &c. That 
quantity of materials would suffice for the northern lines referred 
to, and also for certain work on the southern lines. The cost of 
these materials was estimated at £90,000. They accordingly asked 
for sanction to the expenditure of £90,000 for this purpose. The 
discussion of the matter was deferred, 





NOTES AND MEMORANDA. 


A BOOKLET published on the Glasgow municipal tele- 
phones shows that over 10,100 instruments are now in operation in 
this city. 

A mopet of the Assouan Dam has just been made 
for the engineer, Sir Benjamin Baker, by Mes:rs. Silk, Wilson and 
Sons, of Manchester. Wood, plaster of Pari:, and glass are the 
materials of which the model is made. 


Ir is announced by the lectrician that this year it 
is proposed to award the Nobel physics prize to Signor Marconi, 
the chemistry prize to Professor Arrhenius, and the medicine 
prize to Professor Finsen, Each prize is worth about £8000, 


TE shipments of coal and coke from the river Tyne 
for the ten months of 1903 have been 12,832,466 tons, as compared 
with 12,195,609 tons last year ; an increase this year of 636,857 tons, 
or 5-22 percent. The coke shipments in 1903 have been 295,095 
tons, and in 1902 they were 294,651 tons ; increase this year, 444 
tons, 


THE brickwork lining of a blast furnace at Barrow, 
containing probably 50 tons of metal, collapsed on Saturday, and 
the molten metal, working its way under the sand, suddenly burst 
to the surface in several places. Precautions had, however, been 
taken, and all the men about escaped injury. The furnace had 
recently been modernised. 


THE imports of foreign coal into Germany during the 
nine months ending with September last reached a total of 4,972,095 
tons, as compared with 4,686,033 tons in the corresponding period 
of last year. There has also been an increase in the exports of 
German coal—from 11,379,064 tons in the first nine months of 1902, 
» 12,757,841 tons in the nine months ending with September 
ast. 

Tue U.S. battleship Missouri hasearned the distinction 
of being the fastest battleship in the navy. She covered the dis- 
tance over the Cape Ann coursa in 3 hours 29 minutes and 24} 
seconds, an average of 18-05 knots elapsed time and 18-22 with 
tidal correction. During the trial the highest speed attained was 
18-5 knots, the highest number of revolutions per minute 121, and 
the average 117. 


An electric motor car has recently made a tour of 244 
miles from Boston to New York in five consecutive days with five re- 
chargings of the battery en route. The machine is fitted with forty 
200-ampere hour lead storage battery cells of the pasted-plate type, 
and weighing 31 lb. per cell. The battery is arranged in six erates 
placed in front and under the seats. Its total weight is 1400 lb., 
and that of the car 3640 lb. 


THE permanence of resistance standards of sheet man- 
ganese is discussed in the Zeitschrift fiir Instrumentenkunde by Mr. 
St. Lindeck, of Charlottenburg. Thirty-one resistances were 
experimented with from October, 1901, onwards; twenty-six of 
these were found to vary by not more than 0-05 per cent., and of 
the ten in which the variations exceeded 0-02 per cent., seven were 
large models which were subjected to currents of considerable 
intensity. 

THE naval budgets of eight of the leading Powers of the 
world for 1903-4 come out as follows .—Great Britain, £36,123,520 ; 
France, £12,517,270 ; Germany, £11,141,760 ; Russia, £11,067,880 ; 
Italy, £4,704,040; Austria, £1,820,600; United States, £16,355, 440 ; 
and Japan, £3,237,280. The corresponding budgets for 1902-3 
were: Great Britain, £32,635,720; France, £12,538,860; Germany, 
£10,686,840 ; Russia, £10,618.440; Italy, £5,086,640; Austria, 
£1,736,880 ; United States, £15,571,280; and Japan, £2,933,520. 


CUMBERLAND is a notoriously rainy county, but in 
October all records were eclipsed. At Wigton over llin. fell. 
Although the average annual rainfall there is 30in., the total for 
the past ten months is about 52in. At Ullock, near Cockermouth, 
the fall has been even greater, over 56in. having been recorded for 
the ten months, In the year 1900, however, 6lin. fell at this place. 
Carlisle has so far this year received about 43in., which is 18in, 
above the total fall of last year. The latter was, however, below 
the average, which in Carlisle is 32in. 


On Wednesday, the 4th inst., H.M. destroyer Derwent, 
which has been built and engined by R. and W. Hawthorne, Leslie 
and Co., Limited, had a satisfactory speed trial. The machinery 
was worked at full power for about four hours, and a speed of 
practically 26 knots was obtained with 7000 indicated horse-power, 
and 360 revolutions. The best runs with and against tide gave 
26-085 knots, with 7155 indicated horse-power, The contract 
speed for this vessel is 254. knots, so that the speed obtained was 
half a knot in excess of the contract requirements. 


A NEw method of producing tension in liquids is 
described by Mr. J. T. Jackson in the ‘‘ Scientific Proceedings ” of 
the Royal Dublin Society. The method consists in the application 
to the particular question considered of the well-known principles 
governing the flow of liquid in a pipe of variable section. At a 
constriction the velocity increases and the pressure diminishes, and 
the author finds that under certain conditions the pressure can be 
made negative, thus confirming the well-known result according to 
which liquids may sustain a considerable tension without rupture, 


Unper the amended Motor Car Act which will come 
into force on January Ist next, every motor cyclist will have to pay 
for the Inland Revenue licence 15s. He will then require to have 
his motor cycle registered with the County Council or County 
Borough Council. The Council will then assign to each motor cycle 
a separate number, the registration fee for which will be 5s. He 
will then require the owner’s licence to drive the motor cycle, 
which will be 5s., and a proof will have to be submitted respecting 
the applicant’s age, which must be over fourteen years, Total 
cost, £1 5s. 


AN interesting comparison of the relative cost of gas 
and electricity for street lighting is contained in the last quarterly 
report of Mr. J. W. Bradley, city engineer of Westminster. While 
the lowest total cost per candle-power per hour of the electric arcs 
is -00238d., or 9-4d. per candle-power per annum, the lowest 
figures for gas lighting are -00232d. or 9-12d. respectively. 
Similarly, while the highest total cost per candle-power hour of 
the electric arcs is given at -0036d. or 13-95d. per candle-power 
per annun, the highest cost of the gas lamps was -0117d. or 46-3d. 
respectively. 

TRIALS were made this week at Highbury by Mr. L. J. 
Anderson with the model of a new airship. The chief novelty of 
the invention lies in the fact that the buoyancy of the airship is 
obtained by means of two elongated balloons side by side, and 
by the steering being assisted by a driving propeller in the stern, 
the ‘‘ pitch” of which can be altered at any moment. There are 
two other driving propellers, in the stern and bows respectively. 
The propellers, with the mechanism, are placed between the two 
balloons, and it is claimed that this construction lends materially 
to the maintaining of a straight course. 


Tue 13in. gun mounted on the American warships 
weighs 604 tons. Itis 40ft. long, and the —— of the rifling, that 
is, from the muzzle to the charge chamber, is 370-5in. The powder 
charge of black powder is 550 lb., of smokeless 2801b. The 11001b. 
steel projectile leaves the muzzle with an initial velocity of 2100ft. 
a second, and would penetrate 33-5in. of wrought iron at the time it 
leaves the gun. With the muzzle elevated at the proper ballistic 
curve, a little less than an angle of 45 deg., this projectile would 
gol2 miles. It is not possible to get this elevation on a ship, how- 
ever. ‘l'o fire a 13in. gun costs for powder and shell about £100, 





MISCELLANEA. 


Tue new Mayor of Dover is Mr. Arthur T, Walmisley, 
M. Inst. C.E. 


Tue Emperor William has decided to erect a monu- 
ment to the late Herr Alfred Krupp at Kiel. It is to take the 
form of a bronze statue, life size, placed upon a granite pedestal, 
— be placed in the square in front of the Imperial Yacht 
lub. . 


THE resignation has just taken place of Rear-Admiral 
Francis Tiffany Bowles, chief constructor of the U.S. navy. He 
has served twenty-eight years in the navy, and is now about to 
take over the control of a private shipbuilding establishment in 
Massachusetts. Rear-Admiral Bowles is succeeded by Constructo 
Capps, who obtained some cf his knowledge in Glasgow. 


EneuisH shipbuilders Jast month put into the water 
25 vessels, of 57,958 tons grcss, against 25 vessels of 49,300 tons 
gross in October, 1902, and 28 vessels of 92,546 tons gross in 
October, 1901. For the ten mcnths, English builders have launched 
248 vessels, of 537,581 tons gross, as compared with 231 vessels, of 
594,707 ters gross, in the ccrresponding feriod of last year. 


THE directors of the Alexandra Dock Company, New- 
port, have decided to promote a Parliamentary Bill for the purpose 
of conferring upon them the rowers necessary for a large exten- 
sion of the docks. The scheme embraces provision for more up- 
to-date appliances at the decks, an improved entrance, and an 
extension of the dock area to atout double its existirg capacity. 


Ir is reported that the Russian Post-office is experi- 
menting with automobiles to replace horses in conveying mails to 
and from the railway stations. ‘Ihe St. Petersburg Post-cffice has 
ordered fourteen of these new carriers, of which ten are of large 
siz2, for carrying mails to the trains, and four smaller ones will be 
employed in collecting letters from the post-boxes in the streets. 


Durine last month Scotch shipbuilders launched 22 
vessels of about 45,819 tons gross, as compared with 30 vessels cf 
31,913 tons gress in September, and 27 vessels of 49,699 tons 
gross in October last year. For the ten months Scotch builders kave 
launched 245 vessels, aggregatirg 377,073 tons gross, against 261 
vessels of about 446,269 tons gro:s in the corresponding period of 
last year. 

ConsEQUENT on the introduction of the Military Works 
Board, all the civilian surveyors, draughtsmen, and clerks 
employed on the new barracks at Pembroke Dock have, it is 
announced, received three months’ notice of termination cf 
employment, and those who wish to be employed under the 
new régime have to make application to the President of the 
Board, Co!one] Rawson. 


A serious explosion of nitro-glycerine took place on 
Monday afternoon near Faversham. The explosion was so violent 
that the concussion was felt for eight or nine miles round the 
district, even as far as Canterbury. It appears that the explosion 
occurred in the nitro-glycerine final washing house, which is 
isolated from the rest of the buildings, and this place was blown to 
atoms. The leading band was killed, and five others were injured. 


Tue Gas Committee of the Manchester Corporation 
have bad under consideration the extension of their producing 
plant at the several stations, and the Council have authorised an 
application to the Local Government Board for a Provisional Order 
to alter or amend the provisions cf certain local Acts so as to give 
the Corporation power to borrow, for purposes connected with 
their gasworks undertakirg, a further principal eum of £1,000,000. 


WuEN constructing the Albula Tunnel Brandt drills 
were used at both ends. The average progress at the north end 
with two drills was 98-4 yards per month, and at the south end 
with three Grills 142 yards per month. As a general rule ten holes 
were drilled in an area of 75-35 square feet ; that is tosay, the ecc- 
tion of the heading. Each of these holes was 4ft. 7in. long, and con- 
tained a charge of 55 lb. to77 Ib. of gelatine. Each drill had to be 
renewed after boring to a depth of 6,,in. 


A report has been presented by the Marquis de Dion 
to the Technical Committee of the French extra Parliamentary 
Commission on Automobilism, in the course of which he recommends 
that motor cars should be permitted to travel at 60 kiloms. an hour 
in the open country. He points out that increased speed in the 
motor car meets a need, and that in the bands of a skilful driver, 
a motor travelling at 40 milcs an hour is safer than one travelling 
at 10 in the charge of an unskilful person. 


In the consular report on the trade of Belgium for the 
past year, which has just been issued, it is stated that the trade 
with the Congo Free State, which began to decline in 1901, both 
as regards imports and exports, did not show any increased 
prosperity. This was particularly noticeable in the case of tke 
exports from Belgium, the value of which sank from £354,720 to 
£286,280. This decrease was chiefly due to the falling off in the 
demand for wrought iron, nickel, copper, and machinery. The 
decline in the value of the imports could be traced to the low 
prices which prevailed for rubber. 


Or the French imports from the United Kingdom last 
year, coal takes the first place with a value of £5,234,000; then 
come wool, with £1,907,000; machinery, £1,317,000 ; and woollen 
goods, £1,112,000. In exports the United Kingdom took silk 
tissues, £5,824,000; weollens, £4,748,000; and _ millinery, 
£4,488,000. It is interesting to note that, while France purchased 
from the United Kingdom goods to the value of £22,672,000, the 
United Kingdom purchased from France £51,204,000 worth, so 
that our imports from France were about two and a-third times 
greater than our exports to that country. 


THE secretary of the Decimal Association has received 
from the Premier of New Zealand a copy of a Weights and 
Measures Act, which was passed by the House of Representatives 
at Wellington on July 28th last. This measure contains a clause 
rendering it lawful for the Governor at any time, by proclamation, 
to declare that from and after the date named in the proclama- 
tion, being not sooner than January Ist, 1906, the metric system 
shall be the only system of weights and measures recognised for 
use in New Zealand, and thereafter it shall not be lawful to use 
any weights and measures other than those. 


AccorpiInc to information furnished to the U.S. 
Department of Commerce and Labour, an interesting question has 
been raised in Italy relative to the rate of duty on American tool 
steel. The bars of tool steel are sent to Italy with a slight coat- 
ing of cheap varnish to prevent them from rusting on the sea 
voyage, and the Italian officials decided that this application of 
varnish was en advanced state of manufacture. The duty was 
therefore increased from 6 francs to more than 12 francs per 
100 kilos., while English and German bars, not so varnished, are, 
according to the /ron Age, admitted at the usval rates. 


Tue Foreign-office has published a report by Mr. 
Inglis, his Britannic Majesty’s Consul-General at Paris, which 
supplies some interesting statistics of the foreign trade of France 
during 1902 and the first eight months of the current year. The 
total trade of France with foreign countries and her own colonies 
reached last year a total of £451,840,000, being an increase of 
£18,800,000 over the previous year and of £20,520,000 over the 
average of the preceding five years. The imports were £227,960,000, 
and the exports £223,880,0C0. ‘*Special commerce,” which com- 
prises all goods entered for consumption and exports of home 
produce, was valued at £345,848,000, of which the imports were 
£175,760,000 and the exports £170,088,000, 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it necessary to inform 
corr ts that letters of inquiry addressed to the public, and intended 
“or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped,.in order 
that answers received by us may be forwarded to their destination. No 
Se ae Fe Hee SY Sen do not comply with these 

instructions. 


sar All letters intended for insertion in Tow Enonruse, or containing 
questions, be accompanied the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicati 

sar ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request carvespondienta to heap eaplee 


REPLIES. 


8. M.—We regret to say that we have been unable to form the least idea 
of your meaning. 

J. B. C.—You can obtain a technical dictionary from J. F. Bergmann, 
publishers, of Wiesbaden. 

IcnorastT.—You can obtain full information by writing to the Secretary, 
Institution of Mechanical Engineers, Storey’s-gite, Westminster. 

J. H. M. (Devonport).—We would suggest that you should apply to the 
consulting engineers, Mes.rs. Shelf ri and Son, 85a, Great George- 
street, Westminster. 

E. N. W. (St. John’s Wood).—We published a series of articles on ‘‘ Some 
Aspects of Workshop Management.” The first three of these dealt 
with drawing-office methods, They appeared in our issues of the 4th 
and 18th of July and the Ist of August, 1902. 

F. K.—If you are paying 4s per 1000ft. for gas you wou!d probably find it 
cheapec to aan cil pg Several firms make small combined 
electric plants which can be used without any storage battery if a 
slight irregularity of illumination is of no consequence. Take the 

vice of some g firm which makes such plants—Campbells, 
Crossleys, Tangyes, &c. 

J. J. (Putney).—May we ask you to reid the article on “ Circulation in 
Water-tube Boilers” once more? Gravity has nothing whatever to do 
with t which depends for its value only on mass and 
velocity. The velocity ia the ring cannot be greater than that due to 
the diameter of the riog regarded as height, aud would be in practice 
very much less, You have done nothing with a U tube, so far as we 
can see, that has not been done by Mr. Yarrow. 

ALFHA.— The maximum legal speed for traction engines is four miles per 
hour, and for a steam wagon of the weight you would require, five 
mi'es per hour. The “‘man with the red flag” is no longer compul- 
sory, nor is it necessary for a man to walk always in front of the 
engine, but three men must accompany the traction engine. The 
duties of the third man are to assist in passing traffic if necessary and 
go in front of the engine when turning crneis or sharp curves He 
may ride on the engine or on the trailiog wagons when not so 
ewployed. With traction engines brakes on the wagons are not com- 
pulsory, but highly desirable. Motor wagons are required to have two 
independe.t brakes, and the trailing wagons have also to be fitted 
with a brake to act on two wheels. If this br»ke cannot be operated 
from the motor wagon an extra man is required to travel on the 
wag.in. No duty or licence is at present payable for motor wagons, 
but a traction engine requires a licence for the county in which it 
works. ‘ihis amounts to £10 for an engine weighing 10 tons, and £2 
yer ton for any sdditional weight up to the legal limit of 14 tons. 
Half this rate is charged for any other county. or 2s. 6d. per day for 
occasional licences. Motor wagons ae clearly painted on them 
the name of the owner do not require a licence. The indicated horse- 
power niqvived is difficult to estimate, but traction engines will give 
off from three to three and a-half times the nominal horse-power. The 
heaviest motor wagons made give «ff at the maximum about 25 to 30 
horse-power, but this would scarcely be sufficient for the loads you 
mention unless on very favourable roads. 








INQUIRIES. 
DREDGING AND CONVEYING. 
Srr,—I should like to be put in ication with facturers or 


suppliers of machinery, &c., for the following :—{1) To clear efficiently 
sofc mud and silt to about 4ft. or 5ft. in thickness from the bottom of 
large tidal tanks, and to convey and discharge it at various distances up 
to 300ft. or 400ft. away. The machinery and fittings for the purp se 
must be portable and strong to move from place to place. (2) Means, by 
a complete ae of travelling bands and elevators cr other suitable 
machinery, of conveying grain, say. to the extent of about tons in 
—o hours, to and from grain warehouses, and of feeding it to a 


mill. 
November 9th. SHpPEes. 
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MEETINGS NEXT WEEK. 


or Arts.—Wednesday, November 18th, at 8 p.m. Opening 


Society 
Address of the Session, by Sir William Abney. 

LiverPoot Enoingerina Socrety.—Wednesday, November 16th, at 
8pm. Paper, ‘Fuel Economy from the Chemical Point of View,” by 
Mr. J. B. C. Kershaw. 

Tue IvnstiTruTion oF Crvit Encoveers.—Tuesday, November 17th, at 
8 p.m. Ordinary meeting. Paper to be discussed, “Tensile Tests of 
Mild Steel, and the relation of Elongation to the Size of the Test-bar,” by 
Prof W. C. Unwin. 

Leeps Loca Section oF THE LNsTITUTION OF ELECTRICAL ENGINEERS. 
—Thursday, Novem 19th, at 7.30 -p.m., at the Yorkshire College, 
Leeds, Paper, ‘‘ Destructor and Electricity Stations in Small Towns,” 
by Mr. 8. D. Schofield. 

Royat METEOROLOGICAL Socrety.—Wednesday, November 18th, at 
7.80 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, “The Great Dustfall of February 2ist and 
22nd, 1903, and its Origin,” by Mr. Hugh Robert Mill and Mr. R. G. K. 
Lempfert. 

Tue InsTITUTION OF MECHANICAL ENGInEERS.—Friday, November 20th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Papers, *‘ Roofing Existing Shops while Work is Proceeding,” by Mr. RB. 
H. Fowler; ‘‘ Experiments on the Efficien’ y of Centrifugal Pumps,” by 
Mr. Thomas E. Stanton. 

Taz Junior InstiTuTION oF Enoinggrs.—Friday, November 20th. 
Paper, “Fires on Shipboard: Their Chief Causes and the Method for 
their Prevention and Extinction,” by Mr. George Canniog.—Saturday, 
November 21st, at 2.30 p.m. Visit to Orchard Dock, Blackwall, to 
witness a demonstration of fire-extinguishing, &c., by invitation «f the 
Clayton Company. 
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ATMOSPHERIC RESISTANCE TO TRAINS. 


From a very early period in the history of rail- 
ways up to the present time investigations have 
been carried out to ascertain the resistance of 
vehicles running on rails. It was believed that 
head resistance must be very important, and it was 
also an article of faith as a corollary that the bow 
or front of the train should be made sharp in order 
to part the air this way and that, as a ship’s bows 
divide water to port and starboard. All these experi- 
ments and investigations have led up to very little. 
No universally accepted formula of train resistance 
has yet been framed, and experiments, although 
conducted with much care and completeness, like 
those of Mr. Aspinall, are regarded with but 





languid interest, because no one believes that much, 


or indeed anything, would be gained if we knew 
precisely what part is played by each one of the 
several factors going to build up train resistance as 
a concrete whole. The ruling conditions under 
which a train exists and works are too strong to 
permit substantial interference with them. If, for 
example, it could be proved that hali-a-pound per 
ton could be saved by making the sides of a train 
of dead smooth polished bronze, no railway com- 
pany would construct such coaches. Inquiries 
into train resistance are under ordinary circum- 
stances purely academic. They have no practical 
value, because the lessons to be learned do not 
admit of being applied in practice. 

So much for moderate or comparatively moderate 
speeds. The entire question assumes quite a novel 
aspect when we have to do with the train velocities 
of over 120 miles an hour, which have been reached 
and exceeded during the German experiments with 
electrically-propelled trains at Zossen. It is true 
that the resistance of track, and wheels, and axles, 
can hardly be modified. But air resistance which 
is of small import up to 30 miles an hour or so, 
somewhat quickly assumes larger proportions as the 
speed rises, and at such a velocity as 120 miles an 
hour it may be regarded as a principal agent on 
which power has to be expended. Although little 
is known with accuracy, it is at all events certain 
that atmospheric resistance takes a new departure, 
so to speak, at very high speeds, and assumes pro- 
portions which invest devices for reducing it with 
unwonted interest. It is well to explain here that 
the bulk or displacement of a train plays a very 
important part at all moderate speeds. Early in the 
last century the question of compensating gradients 
was very keenly discussed. It was held by oneparty 
that a railway ought to be made nearly dead level 
at any cost ; while others maintained that rising and 
falling gradients would compensate each other, and 
inasmuch as a line with many gradients might 
be made much more cheaply than one nearly level, 
the compensating theory figured largely in the 
committee rooms of the House of Commons ; and 
counsel and engineers fought all the more venom- 
ously that they had really no facts to guide them to 
a right decision. It is now known that compensa- 
tion occurs only within very narrow limits of speed 
and inclination. But this is the result of general 
experience not then available. In 1838, however, 
Dr. Dionysius Lardner, M. de Pambour, Mr. Hard- 
man Earle, and Mr. Edward Woods carried out a 
series of classical experiments which settled several 
questions. For the time being we confine ourselves 
to one. It was proved that “the atmospheric 
resistance to railway trains, other things being equal, 
depends on the volume or magnitude of the coaches.” 
“ Cut-airs” were fitted at the back and at the front 
end of trains, and were found to be simply innocuous. 
They did absolutely nothing. The coaches tested 
were made with sides and ends which could be 
taken to pieces and laid flaton the floor. Thus the 
same wheels and axles carried either trucks or 
railway coaches. No one has ever disputed the 
accuracy of these experiments. The trains were 
made to run down inclines and the speeds noted. 
There was no chance of error creeping in. They 
may be taken as conclusive for speeds up to 40 miles 
an hour. It was found, further, that the heavier 
the train in proportion to its bulk the less was the 
resistance. 

In the United States, on the Buffalo and Lockport 
electric line of the International Railway Company, 
certain experiments were carried out about three 
years ago which resulted in showing that a train of 
two coaches could be run for less power per 
ton-mile than a single coach; while three cars re- 
quired less power in proportion than two, and so 
on. The explanation is that the action of the first 
coach is to shield those which follow it. To use an 
American illustration, the second coach is “ paced ”’ 
by the first. The speeds were high. When two 
cars were coupled, at 75 miles an hour 92 watt 
hours per American ton per mile were required to 
overcome the resistance. But one of these cars 
run alone would use 137 watt hours per ton-mile 
for the same speed. At first sight the facts seem 
flatly to contradict Lardner, the resistance of the 
train diminishing with its bulk; for the displace- 
ment of two coaches is, of course, double that cf 
one of them. We think, however, that the contra- 
diction is more appurent than real; and, as we 
have already explained, it is by no means 
certain that what is true of speed of 40 miles 
an hour must also be true of speeds of 
75, 100, or 120 miles an hour. Indeed, engineers 
appear to be face to face with a new problem ; and 
if the tremendous speeds of which so much has been 
heard recently are to be adopted in practice, it will 
probably be found essential to modify the external 
form of the train in a way which would be totally 
unnecessary under normal speed conditions. 





The experiments made by Mr. Boys on the resist- 
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ance of the air to the flight of projectiles are fairly 
well known, if for no other reason, because of the 
wonderful photographs he has taken and exhibited 
on the screen at the Institution of Civil Engineers. 
The heaping up of the air before a bullet has been 
made plain to the eye, and it appears clear that 
something of the same kind must go on with 
exceptionally high train velocities. It may, per- 
haps, be found that the best form for a train will be 
a very much prolonged, closely articulated cylinder, 
with a sharp bow and stern, possibly paraboloid. 
So far little or nothing has been said about the 
power expended on the Zossen line. It is under- 
stood that it is very high—so high that it is of the 
utmost importance that the resistance should be 
reduced. How this may be effected as regards 
wheels, rails, and journals is pretty well known. 
There is reason, however, to believe that there 
are no available data which will tell the German 
engineers and electricians what is the form of least 
resistance for their trains. There is open, there- 
fore, a field of inquiry which ought to give 
high pecuniary returns for its cultivation. As we 
have said, for ordinary trains investigations into 
resistance have no true commercial value, for they 
teach nothing on which action can be taken. So 
far as can be seen, however, the situation is 
entirely different as regards the velocities aimed 
at in Germany just now; and the man who can 
devise a car of minimum resistance will not fail 
to be worthy of reward. Whether he will get it 
or not is, of course, quite another question which 
it is not within our province to discuss. 


COAL CONSUMPTION IN THE NAVY. 


In his able address when dealing with the ever- 
green question of coal consumption, it is perhaps to 
be regretted that Sir William White confined him. 
self to official trial figures. It was a favourite story 
of the old days that though a ship might burn 2:0 lb. 
per I.H P. per hour or less on trial, at sea in ser- 
vice she would burn at least half as much again, 
and possibly double. This has passed into a legend, 
confirmed, if need be, by the ton a mile burned by 
the Powerful when on a full speed trial. Therefore, 
there is a very general tendency on the part not 
only of the public, but of engineers other than those 
in the Navy, to disregard in great measure all trial 
results. Now itis perfectly true that a trial repre- 
sents ideal conditions. There is hand-picked coal, 
or, if not that, the very best coal. An army of men 
with oil-cans are lubricating parts that in ordi- 
nary service can never get the same attention, 
simply because there are not the men available 
for it. The stokers, too, if not all picked men, 
are all competent and well trained. Compare 
this with the results of ordinary service. The 
engine-room complement is certain to be short- 
handed; so certain, indeed, that no chief now 
thinks of grumbling on that score. Short-handedness 
comes under the head of necessary evils. A further 
necessary evil is that some 50 per cent. of the 
stokers will be second-class, raw to the Navy and 
stoking alike. Finally, the coal will be of the 
“ what-you-can-get”’ sort, and its value in any case 
deteriorates in proportion to distance from home. 
This is due to the fact that the storage of coal 
for naval purposes is a science entirely in its 
infancy. Nothing was more noticeable during the 
war cruise of the Spartiate and Europa—both 
ships that made special records—than the increased 
consumption per indicated horse-power as China 
Was neared. 

Under such conditions it is a very natural 
assumption that the coal bill during a commission 
should be greater than estimates based on trial 
results would lead one to expect. As a matter of 
fact, however, service results and trial results are 
now-a-days nearly akin, than which perhaps no 
greater praise of our engine-room complements 
could be uttered. The performances of the Spartiate, 
which steamed 25,000 miles, and at the end of it 
burned less coal per mile than at the beginning, and 
never exceeded her trial consumption, may perhaps 
be put out of court on the grounds that, however 
he may have been hampered by second-class 
stokers, her chief, Engineer-Lieutenant Gaudin is 
a Belleville specialist. The Europa, it will be 
remembered, burned a good deal more coal than 
the Spartiate; for all that, she, too, made a better 
record than any ship before, beating the Powerful 
easily. It may be noted, however, that whereas the 
Spartiate has the latest type of Belleville with 
economisers, the Europa has an older type with 
economisers, and the Powerful - that antique 
pattern devoid of economisers, with which early 
breakdowns and consumption troubles are asso- 
ciated. 

One of those unpublished trials, well known 
inside the Navy, but never heard of outside it, con- 
sisted in turning the Spartiate’s specialists over to 


the Europa to see if they could produce better 
results than the ordinary engine-room complement. 
It was found, however, that they could not. Like 
the Europa’s own people, their consumption worked 
out at about 1°91b. per indicated horse-power for 
all purposes at four-fifths power—which is what 
she did on her trials when at her best. The 
Spartiate on similar trials got as low as 1°65. An 
interesting instance of what skill can effect was 
supplied in the first commission of the Ariadne 
—a sister to the Spartiate. In her first few days 
she burned a ton a mile when doing her full speed. 
This, it is true, was about 1000 indicated horse- 
power over the contract, and gave her about 21:3 
knots. Three weeks later she was equalling her 
trial 21:5 knots, but burning only about three- 
quarters of a ton for all purposes, the horse-power 
developed being about 19,000. The Cressy a little 
later did, first of all, a ton a mile, working up to 
21,000 indicated horse-power, and this is now 
reduced to three-quarters of a ton—the result of 
being in regular commission. 

The Drake, when first commissioned, burned 
26 tons an hour for all purposes at full speed---that 
is to say, over 30,000 indicated horse power, and 
23°5 to 24 knots. She now consumes only 18 tons 
to do 24-5 knots—her latest record. On trials she 
averaged 1:85 1b. per indicated horse-power at full 
speed; she now consumes about 1:6 for all pur- 
poses, with both horse-power and speed con- 
siderably in excess of what was expected of her. 
The special point of interest is that Sir William 
White's contention about the decrease of coal con- 
sumption is borne out by facts of actual service as 
well as by trial results. Sir William’s estimate 1:6 
to 1-8 lb. per I.H.P. is apparently based on the trial 
results that exclude the auxiliary engines. The 
figures we give in all cases are those “for all pur- 
poses.’’ Were the consumption for auxiliary pur- 
poses subtracted, it would be found that Sir William 
was under rather than over the mark, though, 
curiously enough, the captious have revived the old 
story about the difference between trial and service 
results. This difference, unless the coal be very 
bad, no longer exists in British warships. We do 
not think that the occasion should pass without 
recognition being bestowed on the engineers of the 
British fleet, to whom so great a share of the credit 
belongs. Andit is a satisfaction to know that more 
can be got out of a ton of coal in the British fleet 
than anywhere else. 


STEAM PROBLEMS, 


From time to time statements are made or experi- 
ments are carried out which give unusual cause for 
thought, and establish doubts as to the truth of 
much that is taught as sound science. This even 
now, after more than half a century of cogitation 
and experiment, applies to the steam engine. We 
have never yet found ground for withdrawing the 
assertion often made in these columns, that a sound 
theory of the steam engine, generally applicable to 
it under all sorts and conditions of working, has yet 
to be framed. While we are ignorant of any of the 
phenomena proper to the generation, working, and 
condensation of steam, it must for obvious reasons 
be impossible to prepare a theory which will enable 
us to predict with certainty. Nosuch complete know- 
ledge of thermodynamics exists as will enable any one 
to say beforehand precisely what proportion of the 
heat passing through the cylinders of a steam 
engine will be turned into work, and what proportion 
will be wasted. This ignorance invests with the 
more interest all that tends to throw light into dark 
places, or, as we have said above, makes us think. 

Recently something has been heard to the effect 
that wet steam will pass a leaky piston or valve 
far more freely than will dry steam. On the other 
hand, shallow grooves have been turned in pistons, 
and in long brasses acting as substitutes for stuffing- 
boxes between the two cylinders of tandem engines. 
The theory is that water collects in these grooves, 
and interferes with the passage of steam. The late 
D. K. Clark found by actual experiment that the 
back-pressure in outside-cylinder locomotives is 
always higher than it is in inside cylinders, because 
with the former it is more charged with moisture, 
is sluggish, and lacks “life.” Indeed, it seems to 
be almost self-evident that dry steam being free 
from the encumbrance of water, ought to flow more 
readily, and find its way through the finest cracks 
and crevices. In opposition to all this, however, it 
is stated, and not without reason, that valves which 
leak wet steam will not leak superheated steam. 
How is this to be reconciled with such theories of 
the constitution of gases as those put forward by 
Clark Maxwell, and generally accepted as true— 
at all events, until the other day ? 

It is well known that some gases will pass where 
others will not, and the first explanation to hand is 





that it depends on the size of the molecules of the 





gas. Fine sand will pass through a hole which 
coarser sand cannot enter. But this explanation 
will not hold water fora moment. The moleculeg 
of a gas are a thousandfold too small in diameter to 
be riddled out by any minuteness of practical crack, 
or want of fit. On the other hand, a solid piston will 
“float” in a cylinder on the air under it, ang 
cannot be driven down; nor will the air €Scape 
round it, although it is so slack a fit that it may hy 
spun on the cushion of air. The distance between 
the side of the piston and the side of the cylindg 
may be equal to that of a thin sheet of paper, ang 
yet no leakage goes on. Why is it that steam gag 
like air, will not flow through narrow openings ? 
That the quantity of steam required to do a certain 
amount of work is reduced by superheating jg 
known; it is not yet known precisely why. Ong 
explanation is that the feed-water required with 
wet steam is very large in quantity, because 
much of it passes through leaking valves ang 
round a leaking piston which ought to he 
caught. It was held, also, that condensation wags 
caused by the mere passage of the steam through 
theleaks—a most important proposition, we may add, 
to which we shall return in a moment. 

It is clear that it is waste of time to discuss 
phenomena until we are quite certain that the 
phenomena have occurred. It is no use wrangling 
over the effect of moisture in promoting steam leaks 
until we are certain that it does promote them, 
Mr. Henry Lea, of Birmingham, has favoured ug 
with particulars of a most interesting experiment 
which he has made to settle the point if possible, 
The experiment was made with very simple 
apparatus. It consisted of a locomotive boiler 
about 3ft. long, capable of working at 100 lb. per 
square inch. A steam pipe led therefrom to a super. 
heating coil heated by a gas flame, and thence toa 
brass cylinder, 1}in. diameter by 2in. high, contain. 
ing a brass piston about lin. deep—purposely made 
an easy fit, so as to allow steam to leak past it. A 
thermometer registering to 600 deg. Fah. was 
inserted into the cylinder above the piston through 
a stuffing-box in the top cylinder cover. A brass 
surface condenser was connected by a pipe to the 
space below the piston in the aforesaid cylinder. 
A regulated supply of cold water flowed through 
the surface condenser. It will be understood that 
the weight of steam condensed depended on how 
much would leak past the piston. In other words, 
the apparatus simply measured the quantity of 
steam passing through the leak. 

Mr. Lea tells us that the thermometer did not 
project sufficiently far into the steam space in the 
cylinder, the cylinder being too short to allow it to 
do so. The result was that the temperatures regis- 
tered by the thermometer may not correspond with 
the pressures, but this is of $mall importance, as the 
same thermometer fixed in the same way was used 
for both saturated and superheated steam, and the 
pressure gauge on the boiler was only used for 
enabling the steam pressure to be kept constant. 
As the boiler was heated by gas and fed by a small 
injector, the regulation was extremely easy. A glass 
flask which will hold 11 oz. by weight of water, and 
having a narrow neck, received the condensed 
water, and the times noted were those required to 
fill the flask to the top of the narrow neck. The 
pressure in the boiler was maintained at a gauge 
pressure of 40 lb. per square inch in all the experi- 
ments. The results were that the mean of two 
superheated steam experiments is 8 min. 44 sec. 
for a temperature of 479 deg. Fah., and the mean of 
the saturated steam experiments is 6 min. 53 sec. 
at a temperature of 262 deg. It will be seen that 
when the steam was superheated 217 deg. the con- 
densation was reduced by about 21 per cent., and 
this apparently means that the saturated steam 
passed the leaky piston with greater facility than 
did the superheated steam, in the ratio of 100 to 7%. 

Let it be supposed, for the sake of argument, 
that 20 per cent. of all the steam that left the 
boiler, and entered the valve chest of an engine, 
was converted into water by passing through a leak 
in the valve or piston. Then it must give up its 
latent heat, and there would be no loss. Let us 
again suppose that the steam as it leaves the boiler 
contains 20 per cent. of water. Then the water will be 
strained out by passing through the leaks, and these 
will leave the steam dry, and so far do good. All 
this, however, is more or less vain speculation. 
The simple question lacking an answer is, Why 
should wet steam pass when dry steam will not? 
Up to this moment there is not a shadow of an 
explanation attempted. It is quietly taken for 
granted that because steam is wet it will pass 
when it would not pass if it were dry. It would 
be worth while if the experiment with a piston 
floating on air, referred to above, were varied by 
wetting the surfaces in such a way that water 
would get between the piston and the cylinder. 
We should then know whether the air would not 
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ass only so long as the surfaces are dry. Messrs. 
Villans and Robinson work with such minute 
accuracy that they could try the experiment with- 
out any trouble. : 

It remains to be proved that steam with no 
heat to spare can pass through a crack without 
art of it being condensed. There is reason to 
think that it cannot. The bearing of this question 
on Mr. Lea’s experiment will be readily under- 
stood. 


——_—_——_»¢69-—_______. 


THE MEDEA-MEDUSA RACE, 


Tue cruisers Medea and Medusa reached Portsmouth 
on Monday, having raced home from Gibraltar to supply 
information to the Boiler Committee. No official state- 
ment has been published, but we understand that the 
gpeed competition was very keen and the race very close. 
The cruisers are two of five sisters, displacement 2800 
tons, 265ft. by 41ft. by 16-5ft. The Medea has Yarrow 
poilers of the large-tube type, and the Medusa Diirr 
boilers. They were intended to attain 19 knots with 
9000 horse-power and forced draught. The Yarrow boiler 
is well known. _It only differs from the express Yarrow 
boiler in that the tubes are about lin. diameter out- 
side. The Diirr boiler is, in principle, identical with the 
Niclausse boiler. The difference is in details. All the 
tubes open into a single header, divided vertically into 
two by a partition. The feeding tubes open into the 
outer side or ‘“‘downcomer” of the header, and extend 
nearly to the farther end of the outer tubes. On the race 
home each of the ships used four boilers. It is said that 
two of the Medea’s forced draught fans broke down and 
had to be repaired ; time was lost in this way, and it is 
claimed that after allowing for the difference in time of 
starting, by which the Medusa got half a mile ahead, she 
actually won by three minutes. Concerning coal con 
sumption and other details, nothing whatever will be 
made public for some little time. 








DOCKYARD NOTES. 


Sour few months ago, in discussing naval gunnery, THE 
ENGINEER suggested the importation of actuality by causing 
the target to represent some probable enemy. We are glad 
to see that this has been done on the Pacific station, where 
the target fired at by Admiral Bickford’s flagship, the 
Grafton, represented a named foreign ship, and, side by side 
with the ordinary marking, there was marking for the effect 
of the different hits on the vessel represented. Too much 
credit cannot be given to Admiral Bickford for this 
innovation. 








Tur Glory, flagship on the China station, realised 18-124 
knots on her contractors’ trials. She has just done a trial 
from Nagasaki to Hong Kong, and averaged 18-5 knots. She 
appears to steam as well as she shoots. 





Tue New Scheme might by now be supposed firmly 
established, but we are by no means sure that it is entirely 
safe, The granting of executive titles to naval engineers has 
not destroyed the efficiency of the British Fleet, and had 
anyone but Admiral Fisher been responsible for its intro- 
duction, we do not suppose that it would have been 
challenged. Nothing could have been more logical, except, 
perhaps, the granting of executive power, which Admiral 
Fisher is supposed to have contemplated. We may say that 
all the younger men in the Navy see that this wiil have to 
come so soon as the Lieutenants ‘‘E’’ are fledged. None 
the less, there are senior officers trying to raise the old 
question of ‘‘ privilege.’’ Whether they will succeed is 
another matter; but it would be interesting to know how 
much part the ‘‘ good of the service’’ plays in the matter, 
and how much hostility to the reforming genius of Admiral 
Fisher, 





THE last of the five German battleships of the Braun- 
schweig class has been set afloat and christened Preussen. 
Her sisters are the Braunschweig, Elsass, Lotheringen, and 
Hessen. They are to be replaced on the stocks by some 
slightly larger battleships whieh will carry, it is rumoured, 
eighteen instead of fourteen 6'7in. pieces as secondary 
armament, 





Six 450-ton submarines are to be built for the French navy. 
As they will cost more than was anticipated, the construction 
of other ships will be retarded to make the balance equal. 








LauncH oF H.M.S, ENCHANTRESS.—On Saturday, November 7th, 
Messrs. Harland and Wolff launched H.M.S, Enchantress from the 
south end of their yard at Queen’s Island, Belfast. This is the 
new Admiralty yacht, which is to take the place of the old vessel 
of that name, and a very fine vessel the new steamer will be 
judging from her appearance on the stocksand in the water. The 
Enchantress will be handsomely and completely equipped for 
service by the builders, and she will have machinery of Messrs, 
Harland and Wolff's latest type on the ‘‘ balanced ” principle, which 
they have applied to all their recent vessels, by means of which 
it is anticipated that the new Admiralty yacht will be a most 
economical and comfortable cruiser for the use of the Lords Com- 
missioners of the Admiralty. 


Royat Society MEDALS.—The Council of the Royal Society have 
awarded the Copley Medal to Professor E. Suess, of Vienna, in 
recognition of his valuable contributions in every branch of geology, 
and his masterly treatment of the problems of earth structure in 
his great work, ‘* Das Antlitz der Erde.” The Davy Medal has 
been awarded to M. and Madame Currie, in acknowledgment of 
their discovery of and researches into the constitution of radium. 
The Hughes ‘Medal has been awarded to Professor Hittorff for his 
investigations, extending now over half a century, into the 
phenomena of electric discharges in gases and liquids, and his 
examinations of the spectra of gases under similar conditions. His 
Majesty has been pleased to approve of the award of one of the Royal 
Medals to Mr. Horace T. Brown, in recognition of his researches, 
chemical and botanical, into the action of micro-organisms, more 
especially in processes of fermentation ; and of the other Royal 
Medal to Sir David Gill, K.C.B., Astronomer at the Cape of Good 
Hope, for his long-continued and most valuable contributions to 
astronomy, both practical and physical. 








ARMOURED CONCRETE FOOT-BRIDGE AT 
TOULOUSE. 


An armoured concrete foot-bridge over the Midland Canal, 
having a span of 139ft., has been recently opened for traffic 
by the municipality of the town of Toulouse. It possesses 
some features of novelty, both in design and construction, 
which are well worth describing and illustrating. Plans and 
drawings of the proposed structure were invited from out- 
siders, and seven competitors responded to the call. By the 
general conditions of the invitation, the competitors were free 
to select their own designs, but the onus rested with them of 
defending and proving their validity, and the accuracy of their 
calculations, tothe satisfaction of the authorities. Ultimately 
the execution of the work was placed in the hands of the 
firm of Hennibique, accompanied by two especial provisos. 
One was to the effect that the arched superstructure should be 
erected within sixty days after the abutments were ready for 
it, and the second specified that the bridge should be open to 
the public one month after the completion of the actual struc- 
ture. 

This period of grace would allow time for the testing 
arrangements, and for such finishing touches as are common 
to most engineering and architectural works of a similar 











Fig. 1 


character. A front view of the bridge is shown in Fig. 1, in 
which the headway over the quay wall is 9ft.9in., and the 
height of the road above at the crown 19ft. The road, or 
footway, has the same curvature as the extrados of the arch. 
At the centre the width between the iron bars of the parapets 
is 5ft., which is widened out at the abutments to 8ft. 6in., 
as seen in the half plan, Fig. 2. At the ends there are three 
flights of steps—Figs. 2 and 3—two of which at each abut- 
ment are parallel to the canal, and the third along the axis 
of the bridge, shown in section in Fig. 3. There are tow- 
paths, 13ft. wide, on each bank. 

The curve of the intrados is compound, and struck from 
three centres, with a total rise of 16ft., and a maximum | 
headway of 19ft. above water level. Along the soffit the | 
principal curve has a chord length of 119ft., a rise of 7ft. 6in., | 
and a radius of 260ft., which gives a very flat curve, the ratio 
of rise to span being one-sixteenth. The smaller curves join- | 
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ing the principal intrados arch with the abutments have 


radii of 8ft. 3in. The extrados curve is struck from a radius | 


of 385ft., and the depth of the arch is 2ft. 8in. at the crown 
and 5ft. Gin. at the haunches, at the junction of the curves 
of different radii. 
belonging to ferro-concrete arches that they can be made a | 
good deal flatter than those of stone. 

The principle adopted in the present design is similar to 
that employed in the great Luxembourg arch of stone with 
the record span of 275ft., described and illustrated in our | 
columns.* It consists in constructing the bridge of two 
parallel arches, with a space between them—in this instance | 
of 2ft. 6in.—which is covered by a concrete slab 10in. thick 
at the crown of the arch and 5din. at the springings. The 
arches and the slabs form one solid mass of armoured con- 
crete in the bridge. At the crown the thickness of each of 
the stone ribs—for such the arches really are—is lft. 3in., 
increasing to 3ft. 6in. at the springings in the cross section— 
Fig. 4. At the springings the arches rest upon a mass of 
concrete, 11ft. 9in. by 11ft., cut off level with the top of 
the towing path. In order to throw the oblique thrust 
of the arches well into the foundations, the concrete is bedded 
into them upon an inclined plane measuring 13ft. 9in. by 
11ft. 9in., and the large foundation block—B, in Fig. 3—has 
an area of 900 square feet, and consists of plain concrete made 





FIG. 2. Half Plan. 


It is claimed as one of the advantages | 
| centres were struck the deflection at the crown of the arch 





* Tae Enornggr, May 2nd, 1902. ® 


with hydraulic lime. Steel rods, having a diameter of 1}in., 
form the armature, and are placed along the extrados, being 
tied into the rest of the work by flat iron straps, as is usual 
in the Hennibique system. These rods are prolonged 
through the whole arch into the solid foundation. The slab 
of concrete, uniting together the pair of ribs, is furnished 
also with steel rods gin. in diameter, and bonded into the 
mass in the manner already described. There are 200 cubic 
yards of cement concrete, and 20 tons of steel bars and straps 
in the whole structure, 

The operations for striking the centres were effected by 
means of sand boxes, as in the case of King Edward VII. 
Bridge at Kew.+ While the process was in progress at Toulouse 
Bridge, it happened that, in consequence of the frost, the sand 
in two of the boxes, placed at equal distances on each side of 
the crown and in the plane of the arch face, refused to run. 
This is by no means an uncommon occurrence, quite 
independently of the presence and influence of any frost. 
In the present instance, the timber centering, freed at 
all other points, remained suspended over these two 
sand boxes, It is stated in our contemporary, Le Genie 
Civile, to whom we are indebted for our information, that it 
is possible an arch of masonry might have given way under 
similar trying circumstances, which produced no injurious 
effect upon an example built on the ferro-concrete system. t 
It was specified that a uniformly distributed load of 80 Ib. per 
square foot should be taken as the working datum, which is 
a good deal lower than what is usual with English engineers. 
A hundred pounds, a hundredweight, or 120 lb. per square 
foot, are more in accordance with our practice. A crowd of 
people very closely packed has been found to reach to the 
last amount. In the calculations, 345 lb. per square inch 
were allowed for the concrete in cOmpression—six tons per 
same unit for the metallic members under tensile stress and 
four tons when acting under shearing. The total weight of the 
a is 290 tons, which is equivalent to 3-3 tons per lineal 
yard. 

The total thrust upon the abutments is horizontally 200 
tons, which, combined with the vertical loading, gives an 
oblique resultant of 250 tons, which is uniformly distributed 
over the whole bearings. The only attempt at decoration 
consists of a coping, 14in. thick, projecting 6in. beyond the 
face of the arch. A flooring of timber joists and planking, 
over which the concrete was placed and well rammed, was 
supported upon ten rows of piles, which also carried the 
temporary bridge. In order to obtain the deflections of the 
arch at different points, two sights fixed to the haunches 
were observed by a spirit level, and a water level of a very 
sensitive character, devised by Captain Lenevcu, was placed 
on a wooden bracket at the crown. These methods of 
observation were supplemented by the addition of special 
apparatus, used for the first time at the Viaur viaduct, which 
registered the movements of the arch at points 4ft. 6in. apart. 
The testing of the bridge was effected by depositing along the 
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whole length two successive layers of sacks weighing in all 
801b. per square foot, and subsequently adding a load of 
2001b. per running yard. After the expiration of twelve 
hours half of the total weight was removed, and the other 
half left in position for another twelve hours. When the 


| amounted to jin., and the permanent set totin. Forty men, 


one to each sand-box, were employed in the centre striking 
and testing operations, which were conducted under the 
superintendence of M. Quintin, director of the public works 


| of the town of Toulouse. 








WE regret to have to announce the sudden death of 
Professor Robert H. Thurston, director of the Sibley College of 
Engineering at Cornell University. Professor Thurston was born 
in 1839. In 1871 he became professor of engineering at Stevens’ 
Institute, and in 1885 undertook the duties of director at the Sibley 
College. Prof. Thurston was one of the founders of the American 
Society of Mechanical Engineers, and was its first president. He 
was a member of the American Society of Civil Engineers, the 
American Society of Mining Engineers, Fellow and First Vice- 

resident of the American Association for the Advancement of 
Redes, and a member of many foreign societies, 





+t Tue Exoryeer, September 26th and October 3Ist, 1902. 
t Le Genie Civile, September 5th, 1903, 
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TWO DRILLING MACHINES. 


THE adoption of high-speed steel for drilling has brought 
about the design of machines capable of giving the high 
speeds and feeds demanded, and of withstanding the great 
pressures that are the result of such speeds and feeds. This 
is a point to which some attention was directed by more than 
one speaker in the discussion on Dr. Nicolson’s paper on 
‘* High-speed Tool Steels.’ The amount of work that has 
been done in the development of machines suitable for the 
new steels seems not to be fully known by some of the 
speakers, possibly because Manchester has only just begun 
to take the matter up as energetically as some of the better 
Yorkshire firms have done for two or three years past. 
Under the circumstancea brief description of the powerful drill 
illustrated on page 483 will have particular interest. This 
machine was made by William Asquith, Limited, of Halifax. 
It is unnecessary to give a complete specification of the 
machine. Those who are accustomed to machine tools will 
grasp the main points at once from the engraving, and when 
we say that modern views with regard to general handiness 
have been observed, sufficient has been said on that score. 
The features that are not so obvious are, however, of equal or 
greater importance; the length of bearings throughout, the 
generous proportioning of the surfaces, the solidity of the 
standard, and so on, are the points which are of the first 
importance in a machine intended to do more than ordinary 
work. ee 
The spindle is 2in. diameter, of high carbon steel, and runs 
in long bearings in a sleeve which is provided with a steel 
rack ; ball bearings take the thrust of the drill and the weight 
of the arm, so that it may be swung readily. The spindle 
can be stopped, started, and reversed by gear of the usual 
kind, and it may furthermore be locked firmly in any position 
when facing. It has six changes of feed in geometric 
progression, and twelve of speed obtained by gear in a box 
mounted on the base at the back of the machine. On this 
box is a table giving the correct rate of feed for drills of 
different sizes to give the maximum output. The twelve 
changes of speed are effected without stopping the machine, 
and by the employment of gearing the cone is entirely done 
away with; the drive is effected by a pulley of large 
diameter. Mr, Asquith claims that besides the time saved 
in changing speed the wear and tear on the belt is 
materially reduced by the non-necessity of changing the 
belt. There is something in this, but our personal view is 
that the advantages of the gear box do not entirely balance the 
disadvantages, and amongst these we are inclined to in- 
clude the facility of changing speed, for it holds out an in- 
ducement to the workman to slip into an easier gear as soon 
as the foreman’s back is turned. We do not, of course, 
suppose any but a nervous workman would think of doing 
such a thing, but still we know Dr. Johnson would have 
punished the gentleman who left the decanter in his servant’s 
way rather than the servant for helping himself from it. 
However, this is by the way from the toolmaker’s point of 
view, since he has to meet the wishes of his clients, and gear 
boxes are in fashion. A speed table to show the correct 
speed of drills of different diameter is affixed to the machine 
as well as that for feeds. 

The arm carrying the saddle is of strong pipe design, 
having a cross pipe to prevent deflection, and it is raised or 
lowered 9in. by hand gearing. The table is bolted firmly to 
a-base plate, which extends to one side in such a way that 
big work may be bolted to it, and thus the inconvenience of 
having to remove the table is removed. 

It ought to be noted that not a spanner {s required, since 
every nut that requires one is fitted with a handle of its own. 
We need not say that all the gearing is machine cut. 

A few dimensicns taken from the maker’s list may be 
useful :—Minimum radius, 16in.; maximum, 3ft.6in. Will 
drill to the centre of 5ft. 10in. in front of the foot of the 
standard. Will admit 1ft. 10in. between the spindle and the 


top of the work table when the arm is at the bottom, and 
2ft. Tin. when at the top; and 4ft. 2in. and 4ft. 1llin. 
respectively from the top of the baseplate. The work table 
is 3ft. 9in. by 2ft. wide by 2ft. 4in. deep, and the baseplate 
projects 2ft. in front of the work table full width of the work- 
table. 

Weillustrate above another machine made by this firm, of a 
type to which it has devoted a good deal of attention. It is 
a gang of three radial drills for girder and plate drilling, each 
of which has a radius of 6ft. The. spindles. have hand and 
self-acting feed of 15in., and they are quite independent of 
each other. The spindle arms are carried in ball bearings. 
The machine is driven by a variable speed motor, and it is 
intended to beat punching, sinée a }3in. hole has been 
drilled through mild steel-at a rate of 5in. per minute, and 
one operator can look after three spindles. The machine is 
mounted on a bogey, so that it may be moved about to its 
work, and it has provision for.firmly locking at the required 
site. It weighs about six tons complete. 








BRITISH IMPROVEMENTS IN IRON AND 
STEEL MAKING. 


TuaT whilst other countries have also been making head- 
way in iron and steel processes and equipment, Great Britain 
has by no means been standing still, und that in some respects 
she still leads, are truths which are amply demonstrated in 
an address delivered on Saturday, at Dudley, before the 
Staffordshire Iron and Steel Institute, by Mr. Walter Mac- 
farlane, F.I.C., of Wednesbury, Lecturer to the Staffordshire 
Education Committee, his subject being “ British Improve- 
ments in Iron and Steel Making.’’ The chair was occupied 
during the chief part of the evening by the President, Mr. 
Walter Somers, of [Ialesowen, whose heavy steel forgings are 
well known to marine and other engineers, and during the 
remainder of the evening by the Vice-president, Mr. Brooks. 
There was a crowded attendance, and the address was freely 
illustrated with very interesting limelight views of modern 
machinery, and of men notable in metallurgical research. 

The British origin of most iron and steel processes.—The 
lecturer claimed a British origin for most of the existing iron 
and steel processes, and began his address (of which we now 
proceed to give an abstract) by a glance at the past. The 
latest advance in tuyeres is by Mr. J. W. Foster, of Darlaston, 
whose ideas in regard to the charging of fuel in blast 
furnaces are rapidly coming toan issue. The hot blast con- 
ceived by Neilson in 1828 is British. Blast furnace 
accessories, such as the firebrick hot-blast stove, patented by 
Mr. E. A. Cowper in 1857, and improved by him from time 
to time, is also British, and with slight modifications is 
to-day just as he left it. One may be expected to be re- 
minded that the modern system of hoisting is American. 
Let us see how far that is true. The fundamental feature 
of the new method is the skip. But beyond all doubt, skips 
were in use in the famous Lowmoor Ironworks a century 
ago. Changed conditions led to their abolition in England. 
Newer conditions led to their revival in the United States. 
While reviewing improvements from the British standpoint 
He desired to be fair to others. He hailed with approval all 
advances, feeling that all real progress is for the good of 
mankind. The new system of hoisting; the double cone; 
and especially the American distributor—these are all 
excellent. 

Iron castings.—From the time that Abraham Darby and 
his faithful Welsh assistant, John Thomas, cast iron pots 
and other iron articles in secrecy, with screened windows, 
plugged keyholes, and barred doors in Coalbrookdale, in the 
days of Queen Anne, until now, improvements have been 
going on. The Midlands have done their share. The 
esteemed Past-president of the Staffordshire Iron and Steel 
Institute, Professor Turner, of the Birmingham University, 


has done work which has won the warm approval of practical 
American authorities on ironfounding. 

British resources in face of foreign competition.—The 
lecturer's observations on the subject of wrought iron were 
interspersed with remarks bearing upon British resourceful- 
ness in face cf foreign competition—a quality which would 
appear to be of much value again at the present time. He 
quoted a saying to the effect that ‘‘every craftsman thinks 
his own trade the one pillar of the commonwealth,” and 
observed that those who in days gone by pioneered the 
British iron trade through difficulties had good reason to 
believe that the old proverb was true in thé@ig.case. In the 
year 1765 the iron trade of our country Was in a most de- 
pressed condition. Probably the iron produced from the 
purest of the then worked ores had been used up, for the 
character of British iron had fallen so low that the Govern. 
ment officials of that time would not have it. But Henry 
Cort, in 1784, so improved the processes that we became 
independent of foreign iron, the importation of. which 
declined and ceased. The financial history of Cort is most 
melancholy ; and again there came a time of difficulty, 
which Samuel Baldwin Rogers, in 1820, overcame. Then 
with the introduction of the silicious hot-blast iron, new 
complications came about. How true was the observation of 
the late Professor Sir William Roberts-Austen that “ progress 
was made by intellects such as our country has, and always 
has had, in our hours of industrial need!’’ Hot-blast pig 
iron involved a change in puddling, and Joseph Hall, of 
Tipton, exerted himself, and has justly earned a lasting reputa- 
tion as the chief pioneer of that newer method of puddling 
which is known as “ pig boiling.’ The lecturer hoped that 
something might be done to mark British appreciation of 
Joseph Hall’s genius and generalship. The preparation of 
‘‘ bulldog ’’ for fettling is still conducted at tne Bloomfield 
Works practically as devised and directed by him—Joseph 
Hall. 

British pioneers in steel making.—Tool steel is made to-day 
as it was originally made by Huctsman more than a century 
ago. Self-hardening steel was first made by Mushet. Mild 
steel was introduced by Bessemer, but the one touch which 
made his process a practicable one for hematite pig iron was 
given by the same Mushet. Siemens steel is produced by 
the application of the idea which had been worked out by 
the Rev. Dr. Stirling. Siemens was a German; Bessemer, 
although of French extraction, was British-born, and was 
British in his sympathies. In nearly all countries where 
steel is produced, the methods employed to-day for getting 
rid of phosphorus and of sulphur are those worked out by 
Britons in British works. 

Manganese steel for engineers.—In the making of alloy 
steels the Briton has ca:ved his name high and deep. A 
well-known French firm experimented with manganese stecl, 
and abandoned the work. Mr. Hadfield, of Sheffield, took it 
up and persevered, and manganese steel is a useful material 
in the hands of the engineer of to-day. In chrome steel 
and in nickel steel the impress of the Briton is clearly 
marked. / 

Unsurpassed British specialities. — There are certain 
specialities of British make which continue unsurpassed. 
The sterling qualities of Staffordshire cold-blast pig iron are 
still appreciated abroad as well as at home. There is nothing 
made to-day the wide world over, declared Mr. Macfarlane 
with marked emphasis, that can compete with Staffordshire 
treble best for certain purposes. And best Yorkshire iron 
still holds its own as a product superior to any foreign article 
where reliability and endurance under trying conditions have 
to be provided for. 

Nothing to apologise for.—Our record as an iron-producing 
nation is good; we have nothing to be ashamed of or to 
apologise for. There is force, indeed, in the caustic observa- 
tion of that keen observer and smart writer, John Foster 
Fraser, in his remarkable book ‘‘ America at Work,” where 
he says:— The British newspaper, like the British man, 1s 
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prone to depreciate everything in its own country.” The 
Ameiican newspaper, added Mr. Macfarlane, is, like the 
American man, perpetually crowing and pluming. Metal- 
lurgy as a science had its origin in Great Britain. It was 
Dr. Percy who first gathered from all quarters information 
pertaining to the extraction and working of metals. That 
there are most excellent works by several British and other 
authors we most gratefully admit. But Dr. Percy’s works 
still stand out as the most comprehensive, and as the best, 
that any one metallurgical author has given to the world. 

Engineers and machinists who have benefited by the 
modern researches which have so greatly improved the 
material which they are daily using will agree with the 
lecturer in the high tribute which he pays to the capabilities 
of existing British metallurgical authorities, and _ will 
concur in the high place which he gives them among the 
experts of other countries. On this matter, after dealing 
with the past, Mr. Macfarlane asks—‘‘But how do we 
stand to-day?” And in reply to his own query, 
he unhesitatingly asserts, ‘‘ We stand in the leading posi- 
tion.” We have heard much (he continues) ‘‘ of the superior 
scientific training of our friends the foreigners. What has 
been the practical outcome of it all ? What advances of the 
first magnitude have emanated from those more highly 
educated peoples? Consider for a moment the application 
of the microscope to the investigation of the structure of 
steel, as developed under the influence of heat and work. 
Valuable research has been done abroad; but, so far, how 
much of it can be called epoch-making ? The microscope as 
an instrument for examining the structure of steels was first 
used by Dr. Sorby, of Sheffield ; and it may be safely asserted 
that no one has been more successful in bringing tbat 
method of investigation within the scope of practical appli- 
cation than Mr. Jno. E. Stead, of Middlesbrough. And 
Stead stands not alone, for we must mention along with him 
Ridsdale, Arnold, and McWilliam; and many others will 
occur to the mind. None of the countries competing with 
us can show such a galaxy of iron and steel men of first-rate 
reputation. 

Substantial progress and a cheering outlook is Mr. Mac- 
farlane’s welcome verdict in the matter of the application of 
Sclence to trade and commerce. Educational authorities 
never cease telling us that our educational system is far 
behind that of other countries, But we have a metallurgical 


record which is unsurpassed. How much more we might 
have accomplished with superior education no mortal can 
tell. One important point we must note, namely, that the 
newer British improvements have been effected by men who 
were carefully trained in theoretical knowledge. If we are 
to continue our supremacy as a clever nation of metal 
producers, I am persuaded—he continued—that we must 
encourage the best possible educational systems. Technical 
education was founded in Britain. The first technical 
college was that originated by Professor Jno. Anderson, of 
Glasgow, more than 100 sears ago; and technical education 
is making substantial progress amongst us, and is being, on 
all hands, more and more highly appreciated. In that 
respect the outlook is decidedly cheering. That there is a 
huge mass of apathetic humanity is true; that there is an 
increasing number of earnest technical students is also true, 
and is enc:uraging. 

Engineers and ironstone mining developmenis. — The 
lecturer rightly recognises that the iron ore problem needs to 
be grappled with effectively to secure abundant and cheap 
supplies of material for the iron trade, and he gave an in- 
teresting account of the manner in which British enterprise, 
and capital, and engineering skill are combining to increase 
the existing European output, the latest position of the 
leading enterprises in this direction being indicated. Ina 
comparatively small country, which for a long period has 
been the abode of an active iron-producing race, a shortage 
of ore must, as he truly remarks, in due course be expected. 
We now win from mine and from quarry over 12,000,000 
tons of iron ore per year, and we import about 5,000,000 tons. 
As an instance of the liberal scale on which provision is 
being made at home to continue our ore supply, the enlarged 
breakwater, or outer barrier, for the Hodbarrow Mining 
Company, is interesting. It will enclose 170 acres, and is, 
with the sea wall, as the resident engineer—Mr. Shelford 
Bidwell—has remarked, ‘‘ an engineering work of an excep- 
tional kind, combining the character of a water-tight dam 
with that of a barrier possessing adequate strength to resist 
sea action.” The additional feature of flexibility is note- 
worthy, and must redound to the credit of all concerned. In 
the north of Spain, where the river Nevrion enters the Bay 
of Biscay, a magnificent breakwater, costing a million of 
money, is now all but completed. Even as it nowis, it has 
proved a great convenience to the shipping, which is largely 


concerned in the iron ore trade, and chiefly for British 
works. Viewing the extensive mines in that region, one 
may see from the top of a high hill great mines, or, rather, 
quarries, in all directions. Along the southern shores where 
the Mediterranean Sea skirts Spain, mining has been going 
on for some time, and now new mines are being opened 
up. One mining company there has under construction 
—by Messrs. Alexander Findlay and Co., Motherwell, Scot- 
land—an iron, or, rather, a mild steel, pier for discharging 
the ore. - That pier will cost £100,000, and will be on the 
Canadian plan, no hand labour being involved in discharging 
the ore. At Dunderland, in Norway, a completely new field, 
comprising over 100 miles of iron-bearing ground, is being 
quickly opened by a British company, with a capital of 
£2,000,000, and there is an enormous deposit of ore. About 
80,000,000 tons may be won opencast, without hoisting, and 
there is every indication that there is enough ore there 
to provide for the British iron trade for many years to come. 
But the ore is naturally lean, poor in iron, and rich in 
phosphorus. The company has enlisted the genius of 
Edison, the American—1.e., his father was Dutch and his 
mother was of Scotch extraction. Edison was always lucky. 
His mother was a teacher, and taught her talented son. 
Edison has a goodly presence; but, on behalf of the Briton, 
and with all deference to the Dutch, I beg to lay claim, asa 
Scotchman, to the bra'n part of Edison. Edison’s giant 
shovel, cranes, and rock breaker, which toys with lumps of 
rock weighing 6 tons or so, and shatters them to smithereens 
—as Patrick would say—will all be in operation. The iron- 
bearing rock having been ground fine, the magnetic separator 
exerts its influence, and, as if by magic, the iron oxides are 
drawn one way, while the refuse, sand, &c., is rejected. The 
concentrated iron ore—which contains the high proportion 
of 68 per cunt. of iron, 2°1 per cent. of silica, with phosphorus 
under ‘03—is compressed into convenient blocks. So that 
not only at home, but from north to south of the adjoining 
Continent, British enterprises being brought to bear upon 
that very big problem of the continued supply of ore. 

Great progress in by-product recovery.—Another important 
item in our industrial progress is the fuel supply. We raise 
annually 220,000,000 tons of coal. That is not a small 
quantity for an island that cannot be called large. Those 
who use coke tell us that the quality is not what it was in 
by-gone times when the only coke oven was the beehive. 
But the beehive oven does not comply with modern ideas. 
The new coke ovens are much more compact, and have 
better appliances for charging and discharging. They are, 
besides, well adapted to the new system by which the gases 
from the ovens are collected and scrubbed to catch the 
valuable by-products which they contain in small propor- 
tions, but which, in the aggregate, amount to much. The 
scrubbed gases are used for heating purposes; but so much 


‘have the designs for coke ovens been improved, with a view 


to economy, that there is a considerable surplus of gas left 
over; and that surplus gas is now successfully employed in 
driving gas engines for generating power. A 250 horse-power 
gas engine has been supplied by Messrs. Richardson, West- 
garth and Co. to the Fingley Company, Yorkshire, and 
larger sizes have also been constructed by the same makers. 
The percentage of coal coked in by-product ovens, according 
to recent returns, is: Germany, 40 per cent.; United King- 
dom, 20°6 percent.; and the United States, 4:6 per cent. 
So many British firms are now adopting by-product coke 
ovens that we may soon expect to improve our record, and 
our gain will be great. The lecturer, continuing, said he 
should like to be allowed to allude to another new improve- 
ment of great value, which was finding ready acceptance, 
namely, that of compressing coal prior tocoking. The coal 
which is to be coked is squeezed by strong pressure into the 
shape of, and ‘of a size only a little smaller than, the long 
narrow oven in which it is to be coked. The coke 
is more economically produced, and is of a superior 
quality. The earliest attempts at the scrubbing of 
gases upon a large scale were those by Messrs. Alex- 
ander and McCosh, at the Gartsherrie Ironworks, in 
Scotland. Mr. Henry Aitken had advocated the idea some 
years before. The value of the chemical by-products re- 
covered from the Scotch blast furnace gases is now about half 
a million sterling perannum. The volume of the gases evolve 
is enormous, and it required capital and courage on the part 
of Scotch blast furnace owners to adopt such plants. The 
results have, however, amply justified the large expenditure. 
What is more, the scrubbing of the blast furnace gases for the 
recovery of the ammonia, &c., paved the way for the further 
scrubbing of such gases so that they might be used for gas 
engines, which last is a most efficient way of utilising blast 
furnace gas. The important subject of gas engines driven by 
blast furnace gas is, I hope, to be dealt with in a paper to be 
read later on in the session. The first engine worked by 
blast furnace gas was under the direction of Mr. James Riley 
at the Wishaw works of the Glasgow Iron Company. One of 
the ideals towards which we are tending, and, indeed, realising 
in practice, is that of burning our coal, so as to convert it 
into gaseous fuel, in large central plants, recovering with 
great precision the valuable fertilisers, oils, &c., from the 
gases, and then using the gas for heat-raising purposes, and 
for the production of power in forms which can be readily 
conveyed to the points where it is required. .The Mond gas 
public installation in the Midlands is a conspicuous example. 
The modified installation in Messrs. Cochrane’s works at 
Woodside is another. 

The largest gas-power plant in the world.—But the largest 
installation in the world of plant for gas-power purposes is 
that at the works of Messrs. Whitworth, Armstrong and Co., 
of Manchester. That was erected from designs by Mr. E. 
Duff—a Whitworth scholar, by the way—who is weil known. 
Several hundred gas producers of his design are in use in 
various countries. Gas-power plant has been, or is being, 
erected by the Power Gas Corporation, of which the Right 
Hon. Sir Henry Fowler, M.P., is chairman, in the following 
British iron and steel works :—Guest, Keen and Co., Cardiff ; 
Monks, Hall and Co., Warrington; the Farnley Iron Com- 
pany, Leeds; the Frodingham Iron Company, Doncaster ; 
and the Cargo Fleet Iron and Steel Company, Middlesbrough. 
Duff gas has been so successful at Whitworth’s that Messrs. 
Beardmore and Co., of Glasgow—now amalgamated with 
Vickers, Son and Maxim—decided on a similar plant, includ- 
ing by-products recovery, for the treatment of 200 tons of 
coal per day, with room for extension. It is computed that 
the value of the residuals is about 4s. from each ton of slack 
gasified—i.e., after deducting the working expenses of the 

lant. 

Britain beats the world’s record for steel foundry, sheet 
mill, and press.—It might be well to recall the fact that, 
despite the lamentation regarding our backwardness in 
industrial competition, not only does our country lead 





the way in that most important and desirable development 
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of producing power gas on a large scale, but in our country 
we have to-day the largest steel foundry in the world, the 
largest sheet mill in the world, and the most powerful press 
in the world. That press is in the Parkhead Works, Glasgow. 
It exerts a pressure of 12,000 tons. It was designed there, 
the nickel steel castings were made there; the whole press, 
in fact, was made and erected there. Standing by and seeing 
it at work, one cannot realise the enormous power it puts 
forth. It appears to work so unconcernedly. But if you 
are privileged to be allowed to look at the engine-room next 
door and see all the evidence of power which a splendid row 
of engines affords, then the great energy of the press may in 
some measure be conceived. 

Large trucks.—In the matter of conveying materials, we 
are not awakening, but awake. Two of our large railway 
companies have at last managed to get large trucks for 
carrying miaerals. These were built in commendably brief 
time by the Leeds Forge Company. When the railway 
companies are satisfied that such large trucks suit their 
systems, we may reasonably expect to hear of more. Sir Alfred 
Hickman also owns large railway trucks. The Brown 
Hoisting Company, an American firm, is installing machinery 
for conveying materials in our steel works, and has installed, 
or has orders for installing, American hoists, with automatic 
stock distributors, at blast furnaces at Askam, Jarrow, Cargo 
Fleet, and Ebbw Vale. The lecturer knows also of electric 
hoists at the Sheepbridge Works. 

Of new and improved blowing engines for blast furnaces 
there have in recent years been liberal installations in British 
works. One Midland firm—the Lilleshall Company, of 
Shropshire—has erected no less than eleven large blowing 
engines for Midland ironworks alone, and these are capable 
of blowing a volume of pressure up to our utmost require- 
ments. Messrs, Richardson, Westgarth and Co. have erected 
in the North of England equally large powerful blowing 
engines, with the latest improvements, including a magni- 
ficent engine at the Barrow Hematite Works. Corliss gear and 
Southwark valves—in fact, all the latest improvements—are in- 
cluded init. It was built in record time, and weighs 400 tons. 

Of charging machines, for re-heating furnaces, the type made 
by Messrs. Tannett Walker and Co., Leeds, is familiar in 
several works. Charging machines of the Wellman type, which 
are worked by electricity, are to be found in the works of :— 

Messrs. Vickers, Sons and Maxim, Limited, Sheffield .. .. 

The Parkgate Iron and Steel Company, Limited, Rotherham .. 
The Llanelly Steel Company, Lianelly .. .. .. -- . « 
The Frodingham Iron and Steel Company, Limited, Doncaster 
The Hamilton Steel and Iron Company, Hamilton, Ontario .. 
The Dominion Iron and Steel Company, Sydney, Cape Breton 
Messrs. John Summers and Sons, Limited, Staleybridge.. 
Messrs. Alfred Hickman, Limited, Bilston .. .. .. .. 
The Earl of Dudley's Round Oak Works, Limited 

Messrs. Guest, Keen and Co., Limited, Newpcrt 

Messrs. Baldwins, Limited, Panteg Works, Newport... 
Messrs William Beardmore and Cu., Limited, Glasgow .. .. 
The British Westinghouse Company, Limited, Manchester .. 
The Bengal Iron and Steel Company, Limited, Bengal .. . 
Messrs. R. T. Ihomas and Co,, Lilanelly.. .. . 

Messrs. David Colville and Sons, Motherwell 

The Cargo Fleet Iron Company, Middlesbrough 

The Trubia Arsenal, Trubia, Spain .. .. .. .. 

The Sociedad Metallurgical Duro-Felguera, Spain .. .. 

The Acieries l'Anvers, Hoboken, Antwerp, Belgium oo 

Mons. Mouton, Maison 4 St. Denis, Paris .. ... .. «2 « 
The Nicipol-Mariaupol Mining and Metallurgical Company, 
Marianpol, South America .. .. .. 2. ss ss se oe 

Progress of the Bertrand-Thiel and Talbot processes.— 
Of the newer processes of steel making—the Bertrand-Thiel 
and the Talbot—it may safely be said that they are finding 
their best development in British works. Quite lately, by 
the Bertrand-Thiel process, twenty-nine charges were worked 
through each of the open-hearth furnaces in one week at the 
Earl of Dudley’s Round Oak Works. There is every reason 
to be satisfied at the progress made, and thres important 
firms are now negotiating for licences to work that system 
The Talbot process is also in successful operation in British 
works. Of large regenerative furnaces in British works, we 
have those in Frodingham, the 160-ton furnaces now being built 
and equipped in Cleveland, and the 140-ton one at Sir Alfred 
Hickman’s works. Large furnaces involve large ladles. 

Plate-rolling: where we surpass America.—Now a few 
words as to plate rolling. Plates are being regularly rolled 
in the West of Scotland to a guarantee of 5 per cent. 
margin on thin plates, as against the American margin of 
15 fer cent, insisted on by American firms. Taking the 
quality and other points into consideration, there is reason 
to believe that plates are being rolled cheaper in the West of 
Scotland than in America—even with the large output of 
American mills. Taking unit for unit, our machinery is 
distinctly better designed and better made than American. 
Our blast plants are superior to anything in America. One 
of the direct-driven mills supplied by Lamberton and Co., 
Sunnyside Engine Works, Coatbridge, Scotland, to Messrs. 
Colville, of Motherwell, produces 150 tons of 4in. plates in 
ten hours, and of gin. and #in. plates, 350 tons in ten hours. 
Taking into account the high finish insisted on, these 
must be allowed to be splendid performances, The main 
standards and screwing gear of the large size cogging mills 
made by Messrs. Lamberton, and supplied to several firms 
in Great Britain as well as abroad, each weigh 50 tons. 
Lamberton’s large shearing machine is of the type adopted 
recently in the works of nearly all the large steel establish- 
ments in Scotland, and has been supplied also to firms in 
England, as well as to some on the Continent. Splendid 
engines, made by Messrs. Lamberton, are doing duty in 
works in South Wales and elsewhere. 

Nothing better anywhere.—The ingot stripping arrange- 
ment at works of the Barrow Hematite Company have 
been much admired. There is nothing better anywhere. 
The electrification of British works is proceeding —as becomes 
electricity—quickly. Here are a few examples:—The plate 
mill at Parkgate Works; and the following at Messrs. 
Vickers’ works :—Blowers for cupola, charging arrangement, 
appliance for opening furnace door, overhead crane. 

A discussion followed the reading of this paper, but it con- 
tained nothing of particular interest. 
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GLascow SrupEnTs To Visir GerMaNy.—The Glasgow Uni- 
versity Engineering Society will pay a visit to Germany in July 
next, and it has just been intimated that the Emperor has given 
his consent to the party being shown through the Imperial Dock- 
yard at Kiel, and the German warships being constructed at 
Krupp’s Germania Shipbuilding Yard at the same port. This 
honour is exceptional, as German establishments, with their 
supposed secrets, are not too readily thrown open to the scrutiny 
of British visitors, and the Imperial permission in this instance is 
highly appreciated by the Glasgow students of engineering. This 
is the first students’ organisation which has determined to take 
a foreign trip to add to knowledge and experience, and the trip is 
largely the result of the encouragement of the Professor of Naval 
Architecture, Professor Biles, and the President of the Students’ 
Society, Mr, A. 8S, Biggart, of Sir William Arrol and Co. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
’ wae ennegualiatn) 


THE PERFORMANCE OF AN AMERICAN EXPRESS LOCOMOTIVE. 


Str,—Your impression of October 2nd contains a most interesting 
leading article entitled ‘‘ Locomotive Performance,” in the course 
of which, while speaking with reference to Signor Planchier’s 


new ” coupled four-cylinder compound express locomotives of 


the Meridionali or ‘‘ Adriatic ” railways of Italy, you say: ‘It is | 
not every day that a passenger engine hauls a load of over 400 tons | 


at 62 miles an hour, or ip the ordinary discharge of its duties a 


train weighing, with the engine and tender, about 540 tons, | 


Another engine on a hilly and crooked road has hauled a gross load 


of 600 tons, and with a hght load has attained a speed of 79 miles | 


other performance quits 


an hour. We cannot call to mind an : 
many engineers will ask, 


equal to this, and we fancy that a g 
with us, how it is done.” 

For purposes of comparison with the foregoing performances, | 
beg to present the following official record of arun made by single- 
expansion express locomotive No. 483, on the Michigan Central 
Railroad in November, 1902, the particulars of which were supplied 
by Mr. E D. Bronner, snperintendent of motive power of the line. 


Record of the Run, 


Station. —_—_ Mins Miles. 


Bridgeburg .. .. arr. | 

Bridgeburg .. .. dep 

EE ihc nS ecirciee 2 ae 
Niagara Junction .. 
Stevensville 
Brookfield 

Welland 

Peery... .. 
Attercliff .. 
Canfield 

Edward 
Hagersville 
Townsend 

Villa Nova 
Waterfort nh: Cae 
Windham... .. .. 


24-80 | Yard limits 
25-40 . 
50-60 

65-28 


aor 


~ 


> ” 
54-8 
54-98 | a 


~ 
oH at the TOD KO me OF OH 


— 
Cmananocomnu 


Pt. Dover Junction 
Gawtrey .. .. . 

_ Ee 
Tilsonburg 
Brownsville 
Springfield 

Aylmer ae: we 
Kingsmill eer eed 
Yarm uth Crossing .. 
St. Thom is 2 


a” te 


Rt OOO me Om 
es ’ 


— 


oy Crea oot mad 


arr. 


\ 127 


| 
| 
2 | Yard ‘limits 
| 
{ 


138-22 


From this table it will be observed that although there were eight 
slow-downs, the distance of 118-22 miles between Bridgeburg and 
St. Thomas was passed over in 127 minutes, start to stop, or at an 


Slow down 


Fire-box, inside long ee 96,in, 
width .. 


Fd os depth (front) | 

” » depth (back) 
De CI a owen: ka! ce ke cane 
Tubes, external diameter, and length over tube 
shee te ee ce ee oe oe oe ve) Qin. and 16 ft, 
Heating surface, tubes .. .. .. es 3314-75 sq. ft 
brick-arch water tubes .. 27-09 . 


” ” 
fire-box 


” ” 180-00 
” ” total 
Grate surf sce ee ae : 
Diameter of exhiu tnozzies.. .. .. we oe + Sain 
and length of drivirg-axle journals.. 94in. lin, * * 
” maio crank-pinjournals 6}in. i 
pa is coupling- crank-pin ) 7in. x 4}in, and 5i 
FOUNIOIN 05 as SG steo an We es) 08 x Sin, < 
Weight of engine in working crder .. .. 176.000 Ib, 
normal adhesive in workivg order 95,000 ,, 


3521-84 





” 
” 


eS of tender in working order .. .. .. 104,000 ,, 
Tractive force (M.E.P. = 0-85 boiler pressure) 24,674 ,, 

The lec»motive is provided with a pneumaticilly-operated traction 
increaser, by means of which about 10.000 Ib. additional weight cin bs 
transferred from the leading and trailing truck wheels to the driyi, 
whee's, g 

bee accompanying photograph is of a duplicate of locomotiyg 
No. 483. 

The preceding data enable a rather interesting approximate 
analysis to be made of the performance of this locomotive, 

As already stated, the load behind the tender consisted of six. 
teen cars, weighing 605-57 tons ; the total weight of the engine 
tender—half loaded—and train was 731-19 tons; while the average 
speed between terminals was 55-8 miles per hour. 

According to the Engineering News formula,* which is very 
| generally used in this country, the mean resistance due to speed is 


R=24 } =2 4 8 = 15-95 


Letting Ra denote the resistance in pounds offered by still air 
to the progress of trains and parts of trains, C the number of cars 
in the train, and V the velocity in miles per hour, then, according 
| to the experiments of Professor W. F. M. Goss,} we have :— 

For the locomotive, tender, and train, R. = (-13 4 .020 
| V2 = (-13 + -02 » 16) 55-82 = 1401 Ib. 
| For the cars following the locomotive, but rot including either 
| the locomotive or tender, Ru = (:016 ++ -02C) V2 = (-016 + 
| «02 x 16) 55-82 = 1-016 lb, 
| Assuming that these values are substantially correct, and dis- 
| regarding the slight additional resistance due to the mean 
| adverse grade of 2-05ft. per mile, the uniform tractive force 
required at the rear coupler of the tender is 16 = 605-57 + 1045 
| = 10,735 1b., which at 55-8 miles per hour, is equivalent to 
10,735 x 55-8 x 5280 
60 x 33,000 
| Consequently, since the heating surface is 3521-84 square 
| feet, this locomotive is capable of continuously developing 


say, 161b. per ton of 2000 Ib, 





= 1597°37 horse-power, 


| ed = 0-45 of a tender draw-bar horse-power per sjuare foot 
of total heating surface, or an effective horse-power for each 

| 3521-84 _ 

| 1597-37 

| Taking, as is customary in this country, the resistance due to 


| the machinery friction of the engine at 10 per cent. of the indicated 


= 2-2 square feet. 











CENTRAL ATLANTIC LOCOMOTIVE 


average speed of 55-8 miles an hour, while the maximum velocity 
attained was 67-5 miles per hour. 

The train consisted of sixteen cars, as follows :—One combination 
baggage and mail car, one express car, five Michigan Central 
coaches, eight New York Central coaches, and one Pullmansleeping 
car. These cars weighed 1,081,150 lb., and the estimated rah t of 
the passengers, baggage, mail, and express matter was 120,000 Ib., 
making a total load behind the tender of 1,211,150 lb., equal to 
605-57 tons (2000 1b.) or 540-69 British tons. The weight of the 
locomotive and tender, with the latter half full of fuel and water, 
was 125-62 tons, hence the total moving load was 731-19 American 
tons, or 652-85 long tons, 

Owing to the relative elevation of the terminals there is a total 


rise of 242ft. in 118-22 miles, an average grade of 2-05ft. per mile 


against the train. The profile of the road shows the grade to be 
nearly uniform, with no difficult banks, and no opportunities for 
‘* spurts” of speed on descending grades, The maximum grade is 
21-1ft. per mile for a distance of but one-third of a mile, while the 
majority of the grades are less than 10ft. per mile. 

This performance was in no sense an experimental run, preceded 
by elaborate preparations, and made with specially selected fuel, 
&c., but the combination of train load and speed was simply that 
which the traffic conditions happened to demand, and the per- 
formance is representative of one of those emergencies which our 
modern locomotives are occasionally called upon to meet, and for 
which an ample margin of reserve steaming capacity must always 
be provided, 

The locomotive was built at the Schenectady works of the 
American Locomotive Company, and is of the bituminous coal- 


burning i coupled ‘‘ Central Atlantic” type, similar to those of 


the New York Central and Hudson River Railroad (illustrated 
in THE ENGINEER of May 3rd, 1901), and of the following principal 
dimensions :— 


Michigan Central Railroad Locomotive No, 483, 


2lin. x 26in. 

79in. 

36in, 

50in, 

12in, 

. bin. 

oo ‘lin. 

hin. 
Line and line 
200 Ib, per sq. in. 
72kIn, 


Diameter and stroke of pistons .. 

of driving wheels .. 

of leading truck wheels 

of trailing truck wheels 

of piston valves 

Maximum travel of valves 

Steam lap of valves .. .. .. 
Exhaust clearance of valves .. 

Full gear lead of valves .. “ar 
Working steam pressure.. .. .. .. 
Minimum external diameter of boiler 


” 
” 
” 


731-19 x 1-1 + 1401 
55-8 


——-— == 212338 cylin- 


tractive force, the latter becomes 16 
14,270 Ib., which is equivalent to 12/0» 
iv 
2123-38 
BOZL-84 
an indicated horse-power per square foot of heating surface, or an 
indicated horse-power for each ae 
The ratio of the tender draw-bar horse-power to the c)liader 
1597-37 _ 0-752; and, according to De Pambour's 
2123-38 ‘ a 
well-known formula for tractive force, the required mean effective 
14,270 x 79 _ 98.3 1b, per square inch. 


d? s 212 x 26 
From the results of an elaborate series of tests of the Purdug 
University experimental locomotive, ‘‘ Schenectady No. 1,” Prof. 
Goss concludes that 27 1b. of steam per indicated horse-power 
per hour may be ‘‘ accepted as representing the normal perform- 
ance of a modern (single-expansion) engine under its usual range 
of action.t Accepting this value for the locomotive under con- 
sideration, the total weight of steam required by the cylinders 
is 27 x 2123-38 = 37,391 lb. per hour; corresponding to an 
i 57,331 _ -28 lb. of water per square foot of 
evaporation of 3591-84 16 ter per sq 
total heating surface per hour, 
Assuming that 7 lb. of water are evaporated per pound of coal—2 


fair value for the average American bituminous coal under the given 
4 


circumstances—the fuel required per hour is 57,331 = 8190 lb. or 
4-09 tons, and since the grate area is 50-32 square feet, this 
if 

represents a rate of combustion of a = 162-76 lb. of coal per 
square foot of grate surface per hour. 

While it is freely conceded that, owing to the absence of accurate: 
information relative to train and atmospheric resistances, machinery 
friction, steam consumption per horse-power hour, and rate of 


der horse-power, hence the locomotive develops = 0-60f 


= 1-66 square feet. 


horse-power is 


pressure p = 





~* The Engineering News, June 9th, 1892. ae 
+ “ Atmospheric Resistance to the Motion of Railway Trains,” by Prof. 


| W. F. M. Goss, ‘ Proceedings” Western Railway Club, vol. x., 1897-5; 


page 347, 
t ‘Some Factors Affecting the Power of Locomotives,” by Prof- 
W. F. M. Goss, ‘‘ Proceedings” New England Railroad Club, December, 


1901, page 48, 
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— 
ion per pound of coal, the results of the foregoing calcula- 


ati az 
wr at best, but approximately correct, it is nevertheless 
pelieved that the actual performance of this single-expansion 


locomotive is sufficiently remarkable to render it wortby of record 
in the prges of THE ENGINEER. 

Epwarp L, Coster, A.M, Am. Soc, M.E, 
ad street, New York, 
October 27th. 
[For the ynvenience of our readers we reproduce the photograph 
t us by our correspondent. Our larger previous illustration 
not show the tender,—Ep, THE E.] 
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LOCOMOTIVE PERFORMANCE, 


sir, —I bave noticed that a section of those writers who deal 

with the subject of locomotive engineering in the columns of the 
technical Press confine themselves almost entirely to the one 
question of speed performance on railways, 
' The use of the term ‘‘high speed” in this connection must be 
taken as implying something more than what is usually recognised 
as fast travelling in the ordinary acceptation of the term, Ex- 
ceptional speeds, such as 65 miles per hour and upwards, con- 
tinuously maintained, are spoken of glibly by certain fervid 
enthusiasts, whose interest in railways or railway matters appears 
to be entirely centred in the one point, consisting of how many 
miles per bour can be got out of a locomotive, regardless of all other 
considerations. 

Unfortunately, however, for them, and for the prospects of their 
theories being put to the test, railway companies do not share the 
foregoing view, but are very oc derably inti d by the know- 
ledge that the primary object of their existence as business corpora- 
tions is that of endeavouring to earn dividends, and therefore, 
although an occasional demonstration of what can be done in the 
way of exceptional running under wholly favourable circumstances 
does no harm and may po do some good, it is not to be supposed 
for a moment that the practicability of running trains—at all 
events, profitably—under ordinary working conditions at the 
phenomenal speeds we are accustomed to on these special occasions 
will ever be established as a result of the spectacu!ar displays to 
which the public are periodically treated. 

Nothing of any value is proved when a powerful modern loco- 
motive is driven about the country at the rate of 67 miles per 
hour with a load so light as to be wholly disproportionate to its 
hauling capacity behind it—that is to say, nothing of any value 
from an engineering standpoint. For all that is determined by 
such performances as regards the capability of a given type of 
engine to deal with a vert f paying load, economically, and at a 
high rate of speed, it would be just as useful if, say, only one coach 
were attached, and the performance then held aloft as an example 
of sustained spsed and fuel and economy combined. 

The true test of locomotive efficiency is to be found in the ability 
to haul heavily loaded trains at average speeds which, although 
moderate when compared with those quoted above, are neverthe- 
less considerable in themselves, having due regard to the observance 
of economy in coal ore under all the varying conditions 
occasioned by the natare of the road to be traversed, the state of 
the weather during the run, and the numerous other circumstances 
which are met with in the ordinary routine work of every railway. 
Results obtained under these conditions are of value to the 
engineer and shareholder alike, but they present no attraction 
whatever for the modern spged crank, by whom they are consistently 
ignored. H. L, anv Co, 

London, November 4th, 








SUBURBAN RAILWAY TRAFFIC, 


Sin,—I have myself given a good deal of thought to a problem 
which has been fairly well handled by Mr. W. d’Alton and Dr. 
Mannheim in your last impression. The article, however, contaics 
some statements which appear to me to be misleading, and it is 
by no means clear that the system of working which they 
advocate is really the best. That system consists, as I under- 
stand them, in attaining a very high velocity in a very short time, 
and permitting the train to “coast” or run by its own vis viva 
over a Jarge portion of the section. The object in view is to 
sive waste iocurred by'putting on the brakes. The run of a 
train may be divided up into three periods, one of acceleration, 
one of uniform velocity, and one of deceleration. If the first and 
the last occupy equal intervals of time, then the whole energy 
expanded by the engine in producing acceleration will be lost in 
heating the brakes. It is obviously better to reduce thu brake 
work as much as possible, If the train were allowed to run itself 
to a standstill without brakes, then all the work done by the 
engine or electric motor could be utilised. It is impossible, 
however, to reconcile this system with working conditions ; brakes 
mus’ be used. What proportion their work shall bear to that of 
the engine is really a matter of traffic convenience, and has to be 
settled apart from all considerations of economy. 

Apart from this, we find that the adoption of what is called the 
coasting system has the objection that it entails the use of very 
heavy engines. I will come in a moment to precise figures. It is 
enough now to say that if under given conditions a locomotive 
must weigh 60 tons to give an acceleration of 1-5ft. per second 
per second, it must weigh 120 tons to give an acceleration of 3ft. 
per second per second, This enormous augmentation in weight is 
re rendered necessary in order to reduce the work done by the 

rakes, ° 
_ It is not necessary to go into any minute diagrammatic illustra- 
tions, The accompanying sketches will serve my purpose. The 
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tase line shows the distance between two stations. The curve of 
as eration is much steeper than the curve of deceleration. This 
eyes the proposal of Dr. Mannheim. If, however, he and Mr. 
bt — will reconsider the matter for a moment,.they will see 
at the result will be just the same, so far as. the time -speiit 


between station and station is concerned, if the diagram is: 


reversed, asin Fig. 2, In the first case, the engine is ‘powerful 
pe ~ give 3ft. acceleration per second, ind the nenbes are 
F; 4 i. enough to give 1-5ft. per second of deceleration. In 
= . s © conditions are’reverséd. The locomotive gives 1-5ft. 
yd aaa and the brakes take out 3ft. per second. It 
wil nattor of almost: impossibi ity to make a locomotive which 

accelerate a heavy train by '3ft. per second per second, 








It is no trouble at all to-fit brakes which will do it. 1 have been 
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= self in an experimental van with Mr. Westinghouse, ‘This when 
Peete at 40 miles an hour was brought to rest in eight seconds. 
Seeing that 40 miles an hour means 56-6ft. per second, it follows 
that deceleration took place at the rate of a 6 et. per second 


arly, The consequences in the van were, moreover, such that I 





do not think a system of working which would involve loss of linear 
velocity at this pace would be popular, no matter how great a 
hurry the City.man might be in. It remains now for the advocates 
of electric traction to prove that the method of working, shown in 
Fig. 2, would involve any appreciable increase of expense as com- 
pared with the system in Fig. 1. ' Assuming that a 120-ton engine 
is used in one case, and a 60-ton engine in the other, there is no 
room for any question whatever ; the average train speeds will be 
the same, while the augmentation in the weight and the cost of 
the brakes will be as nothing compared with the saving effected in 
the locomotive, 

It is to be feared that a few of your readers may be mystified 
by the use of the calculus by Mr, W. d’Alton and Dr. Mannheim. 
There is, however, nothing more simple than the rule for calcu- 
lating the power for any rate of acceleration. It is only necessary 
to remember that a pull or a push equal to the weight of the train, 
and acting for onesecond, will, leaving out friction.and railresistance, 
impart a velocity of 32-2ft. per second to it ; and that any effort 
less than the weight of the train will impart a velocity just so 
much less as the effort is less than the train weight. us, let the 
weight of the train be 200 tons, and the acceleration required 3ft. 
per second per second, then, omitting fractions, 32: 3 :: 200: 18-75 
—that is to say, the total pull or tractive effort must be 18-75 tons. 
In the same way, for an acceleration of 1-5ft. per second per 
second, the pull must be 9-375 tons. The coefficient of adhesion 
may be taken at one-sixth. Therefore, assuming all the weight to 
be available for that purpose, we have 18-75. x 6 = 112-5 tons for 
the locomotive working on Fig. 1 system, and 56-25 tons for the 
locomotive working on Fig. 2 system. Of course, the same 
principles will apply whatever may be the weight of the train. 

The evident deduction from all that I have said is that for 
working metropolitan traffic, high-power brakes can do about as 
much as high-power locomotives, and it is to me a very strange 
thing that neither the Vacuum Brake Co. nor the Westinghouse 
Brake Co. has placed the fact before locomotive superintendents 
and railway companies with proper prominence. High brake 
power is the solution of the suburban traffic problem. Of course, 
very considerable engine power is also required. It would, how- 
ever, occupy too much space to deal with the matter of locomotive 
design now. With your permission, I will return to it at another 
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time. - 
November 10th, 





PISTON VALVES FOR LOCOMOTIVES. 


Sir,—In your issue of October 30th last, a very interesting 
article by Mr. Alfred G, dé Glehn on “The Four-cylinder Com- 
pound Locomotive” appears, and I congratulate Mr. de Glehn on 
the endeavour made by him to produce a perfect locomotive. 
Like Mr, de Glebn, I have had more than fifteen years’ experience 
with compound locomotives. 

In the same article Mr. de Glehn deals with piston valves. It is 
obvicus his experience in this direction is limited—or, at least, not 
so extensive as mine, Mr. de Glehn finishes his remarks as 
follows: ‘‘ Last, but not least, till the ideal compressible piston 
valve be found,” &c, This is a definite statement, and perhaps a 
little rash on his part. 

1 do not know. what Mr. de Glehn’s idea is of an ideal piston 
valve, but my idea is such that no. piston valve for a locomotive is 
complete unless it affords a free release to water trapped in the 
cylinders, and ‘such release must be ample and instantaneous, so as 
to prevent fracture to one or more parts. When the water is dis- 
charged, the va've must fit the liner in which it works and so 
become steam-tight. Not only this, but the valve must last for 
years in constant work. Such valves are being made daily, not 
only for new engines, but for replacing the ordinary flat valves on 
engines that are being rebuilt. 

I cannot account for Mr. de Glehn’s remarks, unless he has not 
read a paper on ‘‘ The Application of Cylindrical Steam Distribut- 
ing Valves to Locomotives,” prepared by me for the Institution of 
Mechanical Engineers, and read at their summer meeting held at 
Newcastle-on-Tyne last year. W. M. Smiru. 

16, Otterburn-terrace, Jesmond, 

Newcastle-on-Tyne, November 4th. 





SUPERHEATING. 


Sir,—In reference to the letter of ‘‘ P. V.” in your issue of the 
30th ult., 1 would beg to mention that in the late sixties—1867 to 
1869—the late Mr. John Elder designed some compound marine 
engines, six of which—Nos, 74 to 79—were built by his firm, in 
which the exhaust steam from the high-pressure cylinder was 
earried back by a copper pipe to the boiler-room, passed through 
one of two bent cast iron pipes, fixed in the uptake, and connected 
at their forward ends by a cross pipe, throvgh the latter, then 
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through the other bent pipe, and back by another copper pipe to 
the low-pressure cylinder of the engines. 

{ do not know what temperature was obtained, but I believe the 
whole arrangement, together. with other details of the engines, was 
not found very satisfactory, as it was not repeated, but gave place 
to the better-known drrangement with a receiver surrounding the 
high-pressure cylinder, and opening into the low-pressure valve 
casing. = e : J. JENNINGS ‘CAMPBELL, 

155, Fenchurch-street, E.C., 

November 2nd. 





EMPLOYERS AND EX-SOLDIERS, 


Srr,—As chairman of the National Association for the Employ- 
-ment:of- Reserve and Discharged -Soldiers, I should be grateful if 


you: can find room for the following appeal :—For over eighteen 


ears-employers of labour haye been most patriotic and generous 
in offering situations in civil life to ex-soldiers, especially at the 
close of the late war; indééd,-thanks to them, ofthe 24,000 men 
registered, 18,000 men haye been given permanent employment 
during the last eighteen months, through the head office and ninety- 
six branches of the National Association, in the United Kingdom 
and South Africa. Oftate! applications for men have been very 
searce, owing largely to’ depression in trade, bad weather, Xc., 
and perhaps to a vanishing interest in the soldier, now that the 
war is over. Candidates for registration are daily increasing, owing 
to the present service of three years with the colours, instead of 
seven years as heretofore. 

The winter is upon us, and I earnestly beg employers, and 
especially the County and Borough Councils, to continue to show 
their sympathy to these men, who deserve well of their country. 
We especially need work for coachmen, grooms, carmen, time- 
keepers, doormen, warehousemen, porters, packers, labourers, &c. 
I will not deny that notwithstanding the fact that we only take 
men of ‘‘exemplary,” ‘‘ very good,” and “good” character, and 
keep all references up to date, certain men bave proved themselves 
unfitted for the situations given them—such failures are not con- 
fined to ex-soldiers alone—but, on the other hand, the majority 
have done exceedingly well in the employment procured for them. 

I need not mention how important it is for the advancement of 


recruiting that men who have secured a good character while 
serving with the colours should not be left out in the cold on 
return to civil life, but I would also point out to busy employers, 
by telephoning—367 Westminster; telegraphing—‘‘ Employons 
London” ; or writing to the Secretary of the Association, they can 
at once be suppliéd with respectable men, accustomed to discipline, 
to fit any vacancy, without the expeuse of advertising, or the 
trouble of dealing with the letters and references of possibly 
hundreds of applicants. 

Trusting that my appeal may meet with a ready response, 

FRED, GREEN- WILKINSON, Lieut.-General, 
Chairman National Association for Employment of 
J * Reserve and Discharged Soldiers. 
119, Victoria-street, 8.W., October 28th. 





CIRCULATION IN WATER-TUBE BOILERS. 

Sir,—The action suggested by Fig. 2 in your Jast week’s article 
on circulation in water-tube boilers, and its related. text is no 
longer a matter of supposition, but was first publicly demoustrated 
by Mr. C. A. Matthey, in Febuary, 1898, before the Institution of 
Engineers and Shipbuilders in Scotland—see their ‘‘ Proceed- 
ings,” vol. xli., Part V., page 14. 

Lewisham. H. T. D. 








AUSTRALIAN NOTES. 


(From our own Correspondent.) 

Since the reconstruction of the Sydney Harbour Collieries, 
Limited, work has been resumed at the mine at Balmain. The 
second shaft, the Jubilee, is to be sunk to a depth of 2600ft. The 
approaches and wharf have already been completed, and ships 
= be able to come alongside to receive the coal direct from 

e pit. 

Great increases have been made in manufactures in New 
Zealand. According to the Budget speech of the Premier, the 
total const of locally made goods, which amounted to £7,436,649 
in 1886, had increased to £17,141,149 in 1900. In this increase, 
djron and brass foundries, boilermakers, machinists, &c., con, 
tributed £555,252 ; tinware factories rose from £8500 to £98,587. ° 

According to the report of the Forestry branch the forest area of 
New South Wales has been roundly estimated to comprise about 
15,000,000 acres, upon which timbers of commercial value occurred. 
On December 31st, 1902, the proportion of tbis area reserved for 
forestry purposes was 6.963, 662 acres. If the total area of 
15,000,000 acres were devoted to forestry purposes, it would 
represent 7-5 per cent. of the total area of the State. A classifica~ 
tion of timbered lands has been in progress during the past three 
years, and fair progress has been made. The State imported 
timber to the value of over half a million sterling during the year, 
the principal item being rough timber, of which 73,129,539 super- 
ficial feet were supplied, 23,714,124ft. from New Zealand, 
= from Canada, and 29,451,844ft. from the United 

tates. 

After a protracted debate in the Federal Parliament a commis; 
sion was appointed to inquire as to the necessity of the Govern; 
ment granting a bonus to encourage the development of the iron 
industry in Australia. The findings of the committee, on the cast- 
ing vote of the chairman, is that the scheme of bonuses as proposed 
should be paid. The evidence given at the inquiry by some of 
the leading iron manufacturers from the various States was very, 
diverse as to the necessity of granting a bonus to a private.firm. 

lt has since become known that according to the opinion of the 
Attorney-General, the law does not permit the Commonwealth 
Government to give a bonus for the purpose stated. 

An inquiry is being conducted by the Public Service Board of 
New South Wales, in conjunction with the Master Builders? 
Association and the Stonemasons’ Union, as to the valueof day 
labour on Government works, as compared with the work done by 
private contract. After the evidence has been taken, it is proposed 
to submit the whole information to an expert for report. Much of 
the evidence is of a technical character, covering estimates and 
calculations furnished by quantity surveyors, in addition to figures 
showing comparative cost of specified works supplied by the 
master builders’ experts. A 

The recently appointed chief railway commissioner for the 
Victorian railways has decided to separate the traffic branch intq 
two separate departments, as obtains on the American railways, 
one branch to deal exclusively with traffic matters, and the other 
for transportation only. z 








CATALOGUES. 


GENERAL ELEctRIc CoMPANY, Limited, 71, Queen Victoria-street, 
London.—Catalogue of Angold arc lamps and accessories. f 

SaLMON, WHITFIELD AND Co., Kettering.—Pamphlet describing 
the Whitfield automatic gas plant for anthracite coal or gas coke, 

KLEIN ENGINEERING CoMPANY, Limited, 94, Market-streét; 
Manchester.—Catalogue of weighing and recording machinery 
constructed on Ingrey’s patents. ‘ 

Manze. Broruers, 46 and 48, Broadway, Buffalo, N.Y.— 
Buoklet describing the Manzel automatic lubricating system for 
locomotives. The apparatus is worked by compressed air. 

British WESTINGHOUSE ELECTRIC AND MANUFACTURING CoM- 
pany, Limited, London and Manchester. Circular No. 1045 on 
lighting protection.—The pamphlet deals with the protection of 
electrical apparatus, and is nicely illustrated. 

BAKER’s PATENT APPLIANCES Co., Limited, Melrose-street, Scar- 
borough.—Catalogues describing the Baker oil separator in new 
types, which have been constructed to meet the requirements of 
existing engines where space is limited, and the Beissel water 
softener. 

E. GREEN AND Son, Limited, Wakefield.—This is a new edition 
of this firm’s catalogue giving details in connection with the Green 
economiser, and showing its adaptability to all types of boilers. 
The book is extremely tastefully produced, and contains a large 
amount of useful information. 

PgeRMIOL MANUFACTURING Company, Limited, Croft-street 
Works, Pendleton, Manchester. —Pamphlet setting forth the quali- 
ties of ‘‘ Permiol,” a new paint for outside work. Itis claimed to be 
50 per cent. lighter, volume for volume, than ordinary paint, and 
does not contain lead, zinc or any other poison. 

BRITISH INSULATED AND HELSBY CABLES, Limited, Prescot, 
Lancashire.—This neat little pamphlet describes and illustrates 
the construction: and operation of the Harrison automatic 
electric signal for tramways, light railways, kc. This signai has 
been adopted at Portsmouth, Batley, and other places. 

A. anv G. Daw, 11, Queen Victoria-street,-London. Circular 
describing the Challenge drill sharpener.—The machine consists 
essentially of first a set of dies and cutters actuated by a belt- 
driven shaft carried over the top of the machine on two cast iron 
brackets, which are bolted toa sole plate. This shaft, by means 
of an excentric, imparts a reciprocating motion to a double-armed 
excentric rod, to the extremity of which are suitably attached the 
dies and cutters. These dies and cutters are in duplicate, so as to 
admit of the same operation being carried on simultaneously from 
either side of the machine. Secondly, on each side of the anvil block 
on which the dies and cutters work, and bolted to it and the sole 
plate respectively, are brackets carrying revolving discs, each fitted 
with four loose-jointed hammers, which are actuated by centri- 
fugal force. In front on each dise an anvil is suitably placed, on 
which is rested the drill to be subjected to the hammering. Theso 
discs are revolved by separate pulleys and belts from the main 
shafting, and are so constructed that the hammers can be thrown 
in and out of action at will, while the rotation of the discs con- 








tinues, 
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THE INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 450), 


Tuar portion of Sir W. H. White’s address which dealt 
with the Great Eastern is peculiarly worthy of being put 
on record, and we give it without abbreviation :— 


These particulars for representative steamships are of interest 
gs illustrations of the progress made from the real commencement 
of ocean steam navigation in 1838, and as a means of comparison 
between the largest and swiftest mail steamers of 1859-60, and the 
largest screw line-of-battloships of that date. In addition they 
are of value as an indication of the magnitude of the departure 
from precedent and experience made by Brunel when he under- 
took the design of the Great Eastern. That wonderful ship 
started on her first cruise on September 7th, 1859, and the grea: 
engineer died on Septembor 19th. Fortunately, there remain in 
the reports and memoranda included in his published ‘‘ Life,” 
a fairly complete account of the fundamental ideas on which the 
design of the vessel was based, the manner in which the dimensions 
were determined, and the structural features decided. Brunel, to 
quote his own words, was convinced that ‘‘to make long voyages 
economically and speedily by steam required the vessels to be large 
enough to carry coal for the entire voyage, at least outwards ; and 
unless the facility for obtaining coal was very great at the outport, 
then for the return voyage also ; and that vessels much larger than 
had been previously built could be navigated with great advantage 
from the mere effect of size.” At the close of the year 1851 he 
began to study the problem of constructing a vessel capable of carry- 
ing coal sufficient tor the voyage to Australia and back—that is, the 
circumnavigation of the world—in association with the aceommo- 
dation for a large number of passengers and a reasonable amount 
of cargo. This subject occupied no small share of his time and 
thought until the end of 1853, when contracts were signed for the 
construction of the ship and propelling machinery. Brunel suught 
advice and assistance in ali quarters, and frankly acknowledged 
his obligations, saying to the directors of the company formed to 
build the ship, ‘I have not hesitated to consult everybody whose 
opinions | considered valuable, and to bring the result of their 
opinions in aid of my own and the manufacturers’ experience.” 
But it is clear that all the great features of the design—structure, 
arrangement of propelling machinery, and determinatior: of dimen- 
sions—were his own work. He accepted full responsibility, and 
spared no pains to secure success, He said :—‘‘ I never embarked 
on any one thing to which I have so entirely devoted myself, and 
to which I have devoted so much time, thought, and labour, on the 
success of which I have staked so’ much reputation, and to which 
I have so largely committed myself and those who were disposed 
to place faith in me.” There is ample evidence that this was no 
exaggerated view of his action, Personally I have been familiar 
with the facts for many years, but, having recently gone again 
most carefully through Brunel’s notes and reports, my admiration 
for the remarkable grasp and foresight therein displayed has been 
greatly increased, - In regard to the provision of ample structural 
strength with a minimum of weight, the increase of safety by 
water-tight sub-division and cellular double bottom, the design of 
propelling machinery and boilers, with a view to ‘economy of coal 
and great endurance for long-distance steaming, the selection of 
forms and dimensions likely to minimise resistance and favour 
good behaviour at sea, and to other features of the design which 
need not be specified, Brunel displayed a knowledge of principles 
such as no other ship-designer of that time seems to have possessed ; 
and in most of these features his intentions were realised. To 
him large dimensions caused no fear. ‘‘The use of iron,” he 
remarks, ‘‘removes all difficulty in the construction, and experience 
of several years has proved that size in a ship is an element of 
speed, strength, and safety, and of greater relative economy, instead 
of a disadvantage; and that it is limited only by the extent of 
demand for freight, and by the circumstances of the ports to be 
frequented.” He looked at the matter as an engineer rather than 
a commercial man ; but there were merchants who were convinced 
that on the trade routes, v4 the Cape of Good Hope, to India and 
Australia, there was scope for the employment of great ships at 
remunerative rates in carrying cargo and passengers at high 
speeds, The capital was raised, and in the spring of 1853 the 
construction of the Great Eastern began. After many vicissitudes 
she was launched on January 31st, 1858, and made her first cruise 
in September, 1859. 

Exception may reasonably be taken now to the wisdom of the 
fundamental conditions laid down for the design or to the 
correctness of the estimates of possible earnings. From the 
technical side, however, interest centres in the fact that Brunel 
undertook to produce a ship capable of carrying coal sufficient for 
the voyage to Australia and back, at an average speed of 14 knots, 
thirty-six days beiog allowed for the passage. She was to accom- 
modate 3000 persons ¢asily, carry a small amount of cargo only 
on the outward passage, and homeward to bring ‘‘ any amount 
that could be collected,” cargo taking the place of the coal burnt 
on the voyage out, sd gine ship was to be equally available for 
service between England and India if required, carrying coal 
enough to take her to Calcutta, and thence to Trincomalee with 
3000 tons of cargo. 

The dimensions ultimately adopted were :—Length over all, 
693ft.; between perpendiculars, 680ft.; breadth extreme of hull, 
83ft.; over paddle-boxes, 120ft.; depth, 58ft. Like all the passen- 
ger steamers of that period, she had very small erections above the 
upper deck, and while her gross tonnage was 18,915 tons, her 
“under-deck ” tonnage was 18,837 tons. It was proposed that, as 
arule, the draught of water should not exceed 30ft., corresponding 
to a displacement of 27,400 tons; but she was capable of being 
laden more deeply if required. Brunel discussed the case of 

2ft, draught, corresponding to about 30,000 tons displace- 

ment, and in 1870, when cable-laying, she drew about 344ft. to 
35ft., with a displacement of 32,700 tons. In order to maintain 
the average sea speed of 14 knots, it was estimated that from 
7000 horse-power to 8000 horse-power must be continuously 
developed. Ample boiler power was provided and arrangements 
made by which for short periods the power developed could be 
increased to 10,000 horse-power or 11,006 horse-power. At the time 
of the design—1852-3—it must be remembered that the most power- 
ful Cunard steamers were 285ft. long, of less than 2500 tons gross 
and 5000 tons displacement at deep draught, having 124 knots sea 
Speed, the engines developing 3000 horse-power ; while the 
Himalaya, as previously mentioned, was 340ft. long, 3400 tons 
gross, 4000 tons displacement, with 2000 horse-power and 12 knots 
Speed. The screw two-decked line-of-battleship Agamemnon, of 
the same date, was 230ft. long, 5000 tons displacement, and on the 
measured mile attained 11} knots with 2300 horse-power. 

Under these circumstances it was necessary to subdivide the 
power so that the step required of the manufacturers beyond 
previous experience should be minimised. Brunel decided to 
associate paddle wheels with a screw propeller, and to have about 
Ms per cent. of the total power in the screw engines, Mr. Scott 
ane undertook the construction of the former and of the hull, 
Messrs. Boulton and Watt made the screw engines. In both 
cases the task was efficiently performed, and the engines did well 
throughout the service of the ship, 

Brunel thoroughly appreciated the paramount importance of 
ogre in coal consumption on a voyage of such great length. 
hin insisted on 251b, pressure, although leading engineers urged 
= not to go beyond 151b.; he proposed steam jacketing (with 
— supplied from an auxiliary boiler of higher pressure than 
oe main boilers), superheating and improved jet condensers, 
beng other devices for preventing waste of heat. On these 
; “0g his notes are of the greatest interest. His estimate was, 
a. & Consumption of 200 tons per day would suffice at 14 knots, 
—- 7000 horse-power only as the power developed, this means 
} " the rate of coal consumption he ea oe would have been 

510. per indicated horse-power per hour, The best practice at 





that time gave 3} 1b. to 41b. per horse-power hour ; and although 
many of Brunel’s ideas were not carried out in the construction, it 
is obvious that in this important particular he was much too 
sanguine. Records of actual consumption are few and somewhat 
conflicting, but a careful analysis of the figures leads us to the 
conclusion that at 14 knots the vessel must have burnt at least 
350 tons per day, and probably burnt 380 tons to 400 tons. 

She was never tried on the Australian service, and on the 
Atlantic her voyages were so few, irregular, and marred ‘by acci- 
dents that there was no true test of her capability, nor was she 
run at the deep departure draught of 30ft. She attained average 
speeds of 13 knots to 14 knots, and daily runs of 312 knots to 
360 knots. Probably the latter were made with sail set and a 
favourable wind, for the Great Eastern was fitted with six masts, 
three being square-rigged and three fore-and-aft, with a total sail 
area of about 40,000 square feet. With five funnels in addition 
and great ~~ of freeboard, her appearance was imposing. 

With her duplicated machinery the risk of breakdown was, of 
course, diminished, and auxiliary sail became of less importance. 
Manceuvring power was also greatly increased by this duplication 
and the power of disconnecting the paddle-wheel engines. The 
large po tat required under the conditions of the design, and 
the great cargo capacity, necessarily. involved considerable 
variations in draught of water, and thus affected the efficiency of 
the paddle wheels, At 30ft. draught it appears that an immer- 
sion of the floats of 15ft. was cont lated, the diameter of the 
wheels being nearly 57ft. Had Brunel’s estimate of coal consump- 
tion been realised, the ship would have lightened about 6ft. on the 
passage to Australia by consumption of coal alone, apart from the 
use of water ballast ; if she had started, as Brunel contemplated, 
at 32ft. draught, the immersion of the floats would have varied 
from 17ft. to 11ft. With the actual rate of coal consumption, say, 
75 per cent. above his estimate, the variation would have been 
from 17ft. to 64ft. immersion. The double bottom could be used 
for water ballast, and 2500 tons could be admitted if desired. On 
the Atlantic service the voyage was only one-fourth as long, and 
the corresponding variations in draught less considerable. 

The screw propeller was 24ft. in diameter, and therefore fairly 
well lena Brunel carefully studied its design, and had the 
unusual experience with screw steamships from the Archimedes’ 
trials in 1840 onwards. His remarks, written in 1855, might be 
repeated to-day with little variation. 

**T have gp found the reports made upon the results of 
various forms of screws and propellers, and the performance of 
different vessels, so little to be ——. upon, even when appa- 
rently made in good faith, and the results obtained from good 
authority, that I have been long since compelled to adopt no 
conclusion unless from results witnessed by myself or by persons 
observing for me.” 

It has surprised me to find no trace in Brunel’s notes of any 
contemplated use of twin screws instead of a combination of screw 
and dles, He left so few stones unturned in his search for the 
best that it is singular to find this arrangement unnoticed. 
There had been many proposals for twin screws, and I have myself 
seen, many years ago, a design prepared about 1840 by Nasmyth, 
of steam hammer fame, for a twin-screw ram with inverted vertical 
cylinder engines. Moreover, in 1852 Mr. Roberts proposed an 
arrangement for applying independent engines to each shaft of 
twin-screw ships of large size ; while Mr. George Rennie built and 
experimented with a twin-screw launch, which was so successful 
that many others followed. Subsequent experience has shown 
that, had twin screws been fitted, substantial improvement upon 
the results obtained in the Great Eastern would have been secured, 
and the great variations in draught of water would have had 
much less effect upon propulsive efficiency, while the weights of 
machinery would have been reduced, and the serious inconvenience 
of an increased breadth of 37ft. over the paddle-boxes avoided. 

In deciding upon the form and dimensions of the vessel, Brunel 
took counsel with Scott Russell, and could have found no more 
competent adviser, Writing in 1857, Scott Russell defined his 
position thus:—‘‘I designed her lines and constructed the iron 
hull of the ship, and am .esponsible for her merits and defects as 
a piece of naval architecture. Her lines are identical with those 
of my other ships, which are constructed like this on a principle 
of my own, which I have systematically carried out during the 
last twenty years, and which is commonly called the wave prin- 
ciple.” It is obvious also from Brunel’s notes that the estimates 
for engine power to attain the desired speed were made in con- 
ference with Scott Russell. But it is no less obvious that Brunel 
had his own original views on form and proportions, insisting that 
‘* positive length independently of relative length ”—.c., ratio of 
length to beam—has much to do with resistance and behaviour. 
He also urged the advantages to be obtained by “continuing 
a gentle curvature throughout the length instead of having any 
parallel lines” amidships, and cautioned Scott Russell ‘‘to be 
careful not to sacrifice much to keep a small beam.” This was at 
atime when the accepted view of water resistance to a ship in 
motion made it proportional to the area of immersed midship 
section, and therefore favoured narrowness. It may be interesting 
to state that, having carefully looked into the matter in the light 
of present knowledge, I am of opinion that the estimate of power 
required to drive the Great Eastern at 14 knots, with an average 
draught of about 25ft., is practically, identical with that which 
would now be made for the ship if propelled by twin screws. 
Taking into account the enormous size of the ship in comparison 
with any other steamer when she was designed, this is a very 
remarkable result. 

In structure the Great Eastern was not merely a marvel 
considering the date of her construction, but is still, in my. judg- 
ment, a most fruitful and suggestive field of study. Here Brunel 
was greatly influenced by practice in bridge-building. To him a 
ship had always been a girder, in regard to longitudinal strength, 
from the time (1840) when he designed the Great Western. In 
the Great Britain he made many new structural arrangements 
which prooved most successful ; and that ship did good service for 
nearly forty years as a steamer before she was converted into a 
sailing ship, and subsequently into a hulk in the Falkland Islands. 
When be began work on the Great Eastern he laid down the 
‘principle of construction ” that ‘‘ no materials shall be employed 
on any part except at the place and in the direction and in the 
proportion in which it is required, and can be usefully employed 
for the strength of the ship, and none merely for the purpose of 
facilitating the framing and first construction.” His view, with 
which I heartily concur, was that in order to minimise weight in 
the structure, and to increase carrying power, it is, as a rule, 
worth while to incur some extra first cost in construction. In his 
opinion the expenditure of large proportionate weight in numerous 
closely-spaced transverse ribs or frames—almost a necessity in 
wooden ships—was wasteful in an iron ship, ‘‘ All this miscon- 
struction,” he said, ‘‘ I forbid, and the consequence is that every 
part has to be considered and designed as if aniron ship had never 
before been built ; indeed, I believe that we should get on much 
quicker if we had no previous habits or prejudices on the subject.” 
Habits and prejudices are still maintaining many arrangements 
similar to those which Brunel condemned. 

The Menai tubular bridge undoubtedly influenced Brunel 

reatly in the main features of the structure of the Great 
tastern, and the experiments made by Robert Stephenson and 
Fairbairn furnished valuableinformation, The vessel wasconstructed 
with a cellular upper deck and double bottom, the latter rising 
about 34ft. above the keel, at which height a strong iron deck—the 
lower deck—was constructed, The cellular upper deck was 58ft. 
above the keel, and between it and the lower deck two other 
comparatively light decks were built, serving as platforms for the 
cabins, For 350ft. of the length amidships two strong longitudinal 
bulkheads extended from the cellular double bottom to the upper 
deck. The main frames in the double bottom were longitudinal, 
spaced about 30in. apart below the bilges and 5ft. above. Similar 
longitudinals stiffened the cellular upper deck. In this manner 
the y longitudinal strength was provided. Transverse 











bulkheads, spaced about 30ft. apart, with partial bulkheads placed 
about 20ft. apart, supplied the necessary transverse strength, the 
upper and lower decks, and cellular double bottom distributing 
their strength over intermediate portions of the structure, ‘here 
were no closely spaced ribs of the ordinary kind. By the water- 
tight bulkheads and longitudinal frames the cellular double bottom 
was divided into fifty water-tight compartments, thus adding 
greatly to the safety in case of grounding. The hold espace was 
also minutely subdivided by the bulkheads just described. Indeed, 
in regard to subdivision the Great Eastern compared favourably 
with any ship of her time, and is in advance of most existing ships. 

As to strength, the vessel was severely tested during the thirty- 
two years she remained afloat. She carried enormous loads of 
submarine cables, encountered very severe weather, ran on the 
rocks off Montank Point, and tore a hole in the outer skin 80ft. 
long by 10ft. broad, but proceeded to New York, her passengers 
being unaware of the damage done. She was repeatedly beached 
on @ “gridiron” at Milford Hayen for fepairs ; yet throughout 
this service no signs whatever of structural weakness occurred, and 
local damage was readily made good. f 

I have most thoroughly investigated the question of the weight 
absorbed in the structure of the Great Eastern, and my conclu- 
sion is that it is considerably less than that of steel-built ships 
of approximately the same dimensions and of the most recent 
construction. Of course these vessels are-much faster, have more 
powerful engines, and have superstructures for passenger accommo- 
dation towering above the true upper decks which form the upper 
flanges of the girders. These, and other features I cannot now 
pe a involve additional weight—and the Great Eastern has 
the advantage of being deeper in relation to her length than the 
modern ships, After making full allowance for these differences, 
my conclusion is that the Great Eastern was a relatively lighter 
structure, although at the time she was built only iron plates of 
very moderate size were available. The plates used for the outer 
and inner skins were only jin. thick, notwithstanding the excep- 
tionally deep draught and large areas of unsupported bottem 
plating ; they were only 10ft. long and 38in. wide. The double 
bottom was 34in. deep, sufficient for accessibility and painting, 
but no more. The weight of a. single plate was under 74 cwt.; 
nothing above double riveting was found necessary, inciuding 
bolts. The iron used is not likely to have had an ultimate 
strength exceeding 20 tons per square inch. The contrast with 
modern conditions is great. in the Oceanic, for example, 
Messrs. Harland and Wolff used steel plates 28ft. long and 44ft. 
wide, with thicknesses varying from lin. to lgin., weighing from 
2 tons to 3} tons, the ultimate tensile strength being 30 tons to 
32 tons per squareinch. On the side of materials Brunel was at a 
great disadvantage. 

This record of achievement in the Great Eastern seems only 
just, as the commercial failure has somewhat obscured the merit 
of the design. Never employed on the service for which she was 
built, and unfortunate as a passenger steamer, the great ship found 
useful employment in laying cables from 1865 to 1875, Then 
came a period of fresh ditficulty. In 1884-5 it was proposed to 
use her as a coal hulk at Gibraltar. Afterwards she was used as a 
floating place of entertainment—an ignoble service. When last I 
saw 4 in 1890, she was being broken up, baving been sold for 
£16,000, 

Mr. Henry Brunel, whose recent death we deplore, has often 
expressed to me the wish that. the Great Eastern could have 
been purchased and preserved as a memorial of the greatest feat in 
shipbuilding ever accomplished.. Apart from his filial reverence 
for a distingaished father, much could be said in favour of the 
proposal, Now that the ship can no longer be inspected, her 
exceptional gualities ought not to be forgotten. - 

Writing in 1876, Lindsay, in the ‘History of Merchant 
Shipping,” said :—‘‘ It may be, a hundred or fifty years hence, 
the maritime commerce of the world may have grown to an extent 
sufficient to justify, with reasonable prospects of profit, another 
ship of the dimensions of the Great Kastern. Little more than 
twenty years elapsed before the White Star: Oceanic was designed, 
to be soon followed ‘by the German Kaiser William II. and the 
Cedric, all closely approximating -to the Great Eastern in 
dimensions and displacement, but exceeding her in tonnage ; 
and now. Messrs. Harland and Wolff have in hand the Baltic, 
nearly 30ft. longer, 4400 tons greater displacement, and 5400 tons 
gross tonnage more than Brunel's masterpiece in shipbuilding, 
while still larger ships are contemplated for the Atlantic passenger 
service. 


Sir W. H. White spoke of naval boilers at some length. 
We have avoided abbreviation :-— 


The last advance in marine engineering to which reference will 
be made, is that connected with the use of water-tube boilers. 
Boilers of that type have been in use on land for many years with 
complete success. Their employment on board ship has been 
proposed repeatedly, their relative lightness and the ease with 
which they can be shipped or removed being very advantageous 
features, while their superior safety, when using steam of high 
pressure, is universally admitted. Trials have been made of 
water-tube boilers afloat, and Sir Fortescue Flannery summarised 
the results of English practice in our “‘ Proceedings” twenty-five 
years ago; they proved unsatisfactory, and some time passed 
vefore further trials of the system took place in this country. In 
France, for reasons that are well understood, a much larger use 
has been made of water-tube boilersonland. With this experience 
it was natural that Mr. Belleville, one of the leading manufacturers 
of such boilers, should desire to fit them on board ship. From 
1855 to 1878 many. small vessels were fitted with his boilers, 
and successive improvements effected. In 1879 atrial was made on 
the French despatch boat Voltigeur, of 1000 horse-power, with a 
greatly improved type of boiler. {n 1884-5 my friend, the eminent 
naval ‘architect, Mr. Bertin, adopted Belleville boilers in his design 
for the cruiser Milan of 3800 horse-power, and similar boilers 
were fitted in the Messageries Maritime steamer Ortegal of 1800 
horse-power. After that date the use of water-tube boilers in 
French ships rapidly advanced ; and in'1892, when I visited the 
French shipyards, 1 found nothing but water-tube boilers contem- 
plated for new war vessels, from the smallest torpedo craft to the 
largest battleships, The Messageries Maritime, also were fitting 
Belleville boilers on all ther largest mail steamers, up to 480ft. in 
length, 8500 tons displacement and about 8000 horse-power. 

In this country a new departure had been made before that 
date, but for torpedo boats and torpedo gunboats only. As the 
modified locomotive boilers used in torpedo boats were increased in 
size and power, or grouped, serious difficulties arose. The most 
striking instance of this occurred in the torpedo ram Polyphemus, 
designed in 1877. ‘I'welve locomotive boilers were fitted, intended 
to give 5500 horse-power, and according to torpedo boat and 
locomotive practice this should have been easily accomplished ; 
but repeated trials led to the conclusion that the attempt was 
hopeless, and other boilers were eventually fitted. Under these 
circumstances it was natural that attention should be redirected 
to water-tube boilers for torpedo vessels of small size ard high 
speed. Thornycroft and Yarrow in this country, Du Temple and 
Normand in France, Herreshoff in America, and other engineers 
attacked the problem and devised varioussolutions. The condition 
of the question in 1889 can be seen from an excellent paper 
contributed to the ‘ Proceedings” by Sir J. Thornycroft, From 
that time onwards the ‘“‘ express ’ water-tube boiler, with tubes of 
small diameter, was extensively used for torpedo boats ; but it is 
interesting to note that when the first destroyers were ordered 
(1892) some of them were built with locomotive boilers. The 
Sharpshooter class of torpedo gunboats (designed in 1888) were 
also fitted with groups of locomotive boilers ; but one of the latest 
of the class, the Speedy, of 4500 horse-power, was (1892) fitted 
with Thornycroft water-tube boilers, and in consequence proved 
a much faster and more economical steamer. Up to 1892, 
however, no attempt was made to fit water-tube boilers in any 
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other vessel of the Royal Navy above the size of torpedo boats and 
destroyers, 

My visit to France that year greatly impressed me, and the 
opportunities I then had of conferring with leading French naval 
architects and marine engineers convinced me that the position 
demanded serious consideration. These gentlemen, whose profes- 
sional ability and experience were unquestioned, while their desire 
to avoid undue risk was obvious, had arrived at the conclusion that 
experience with Belleville and other water-tube boilers justified 
the exclusive use of that type. The Belleville boiler had then 
been tried afloat to some extent for thirty-seven years, and 
was chiefly used in the vessels building at that time; but the 
Niclausse and D’Allest boilers were also receiving trial. This 
was a great experiment, no doubt, but made after full considera- 
tion. Its result, if successful, was to give to the French fleet 
a definite superiority in speed over British ships, if we persisted 
in using cylindrical boilers. The statement was made also 
that no loss in economy of fuel was involved in the change to 
water-tube boilers, trial results being quoted in support of this 
statement, 

On my return I reported te the Admiralty in this sense, and 
suggested thorough inquiry, This action was approved, and 
carried out by the Engineer-in-Chief and his staff. It is a matter 
of public knowledge that the investigation was made by officers 
of ability and experience, who obtained independent and trust- 
worthy information as to the construction, weights, and perform- 
ances of various types of French water-tube boilers, having 
tubes of large diameter, and adapted for use in ships of consider- 
able sizeand power. A naval engineer made a voyage to Australia 
and back in French mail steamers of the first class in order to 
watch the practical working of Belleville boilers. Every possible 
step was taken to obtain information as to the merits and demerits 
of the boilers adopted in the French navy, including upkeep and 
durability. A departmental committee on boilers was then sitting, 
tc whom the facts available were communicated, and they recom- 
mended a trial of the Belleville boiler. The Engineer-in-Chief 
endorsed this recommendation, and it was arranged that Messrs, 
Belleville should supply and fit boilers of their type to the Sharp- 
shooter, whose locomotive boilers had been proved incapable of 
giving anything like the specified power, 

Soon after (in 1893) I began work on the design of the cruisers 
Powerful and Terrible—vessels which were intended to surpass 
in speed and power all foreign cruisers then built or build- 
ing. The superior results in speed obtainable with water- 
tube boilers necessarily received careful consideration ; and various 
alternatives were compared before the boiler arrangements were 
decided. As a matter of historic interest it may be mentioned 
that my first sketch-design embodied a combination of a small 
number of cylindrical boilers, capable of developing about one- 
fourth of the maximum power, with a larger number of water- 
tube boilers, This plan was set aside after consideration ; chiefly 
on the ground that, since the stoking for the two types of boilers 
would have to be entirely different in character, it was preferable 
to use only one type. The coal endurance was estimated on the 
basis of reports of long-distance trials made in France; and it 
= closely approximate to the results obtained with the completed 
ships, 

The magnitude of the experiment was fully appreciated by all 
concerned. The Engineer-in-Chief —Sir John Durston — finally 
recommended Belleville boilers, with which much greater experi- 
ence had been gained than with any other type of water-tube 
boiler. I concurred with his recommendation, and gladly accept 
my share of the responsibility. The Board of Admiralty approved, 
and the orders were placed. There is, I submit, no reason what- 
ever for regret or apology in the light of subsequent events for 
the action then taken. On the contrary, in my judgment, it has 
had greatly beneficial results for the Royal Navy itself, and will 
have far-reaching effects upon steamship design generally. So 
much misunderstanding, to say the least, has arisen in regard to 
the circumstances under which the introduction of water-tube 
—— took place, that it seemed desirable to place the facts on 
record. 

Ten years have elapsed since the change was begun; it has 
since been carried through not merely in the Royal Navy, bat in 
all war fleets. The French have the honour of initiation ; in this 


country we have not blindly followed their lead, but taken our | W¢ 1 : rege 
owing to delay in delivery, and some Midland firms are moving in 


own way. At present, no warship is building in which either 
water-tube boilers are not exclusively used, or associated with a 
few cylindrical boilers developing about 20 per cent. of the 
maximum power. 

Into the controversies of the last four years I do not propose to 
enter. Hitherto, on account of ill-health and for other reasons, I 
have refrained from any public utterance on the subject. All that 
is necessary now is to state my conviction that those who have 
taken the most prominent part in attacking the policy of the 
Admiralty have exhibited an imperfect knowledge of facts and 
principles ; have failed to appreciate the weight of authority 
against their contention, represented by the universal agreement 
of naval authorities in all countries that water-tube boilers are 
essential to modern warships ; and have shown, in many instances, 
a spirit of prejudice and personality that should never have been 
displayed in the discussion of a technical subject affecting the 
naval defence of the Empire. 

My personal attitude in this matter was explained here more 
than four years ago, and has been consistently maintained 
throughout. Mistaken I may be, but I claim to have been consis- 
tent. Speaking in this Institution in March, 1899, at the close of 
a discussion on water-tube boilers, I said :—‘‘ Everyone agreed 
that the water-tube boiler—not meaning any particular boiler— 
was the safest boiler to use with high pressure. Everything in both 
the papers pointed to the circumstance that, as yet, the perfect 
water-tube boiler had not been found. I should like to-know how 
it was ever likely to be found if experiments were not made.” My 
feeling is and always has been that it would be folly for us to 
remain inert while foreign navies were moving on lines promising 
great possibilities of advantage ; and that, so , ios as we took only 
equal risks with them, experiments involved no loss of relative 
standing. i have always maintained that experiments on various 
types, having features of the greatest promise, were not merely 
desirable but absolutely necessary. Foreign critics make no 
assertion that we have prejudiced our relative position by the 
general adoption of water-tube boilers. Everyone who studied 
the last naval manwuvres must have seen how superior was the 
steaming capability of the most modern battleships and cruisers 
compared with those of earlier date with cylindrical boilers. As 
all the ships which were comparable were built from my designs, 
the comparison is narrowed to that of the propelling apparatus, 
and the practicai conclusion is irresistible. 








A vessEL of the U.S. Navy which has established a 
remarkably good record in target practice is the Indiana, and it is 
claimed with her type of guns surpassed all the records and stan- 
dards made by other vessels, says the Army and Navy (Gazette. 
The Indiana broke the record for 6in. and 8in. guns, and made an 
average of 75 per cent, on hits. According to the unofficial report 
of the shooting, four bulls-eyes were made in succession with the 
Sin. guns. Four types of guns were used in the practice—the 
13in., 8in., Gin., and 6-pounder rapid fire. In the cases of the two 
larger sizes of guns, especially good work was done under the 
conditions, The 13in. mounts are of the old-fashioned hydraulic 
type, while those of all the new battleships are electrically con- 
trolled. The 8in. turrets are operated by steam, and the records 
made by the pointers of these guns is better than those made by 
the most modern types of this size guns mounted in the most up- 
to-date way. The target used was of canvas, with a bulls-eye 
only about 4ft, square, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering industries continue fairly well engaged, and 
expressions of gratification are heard at the great improvement in 
our foreign business as indicated by the Board of Trade returns, 
which show that the value of the combined machinery and engine 
exports for the ten months’ period has increased, broadly speaking, 
from 154 millions sterling last year to 164 millions sterling this 
year ; whilst there has also been an augmentation in the value of 
the exports for the single month of October from one and a-half 
millions sterling to two millions sterling. The augmentation 
extends to all departments of machinery and of steam engines, and 
in each section it manifests itself as to the shorter and longer 
periods alike. Viewing the trade as a whole, so far this year, as 
compared with the corresponding period last year, there are 
several cases of increased business which are occasioning cheerful 
comment and inspiring confidence, and these include the following 
instances of progress :—Locomotive engines to South Africa, from 
£370,585 to £531,224; ditto to South America, £113,155 to 
£190,999. Agricultural engines to New Zealand, from £9991 to 
£28,988 ; ditto to Australia, from £15,625 to £22,395 ; to South 
Africa, from £12,461 to £30,666 ; to South America, from £24,008 
to £55,932 ; and to Europe, from £433,735 to £527,650. 

On ’Change in Birmingham on Thursday there was a fair attend- 
ance, and although a feeling of uneasiness prevailed with regard 
to foreign competition, yet merchants reported the receipt of 
some good orders from colonial and other over-sea markets ; whilst 
the home trade in one or two branches was stated to be looking up. 

Staffordshire forge pig is quoted about 47s. 6d. ; part-mine, 48s. 
to 49s. 6d. ; all-mine ordinary, 60s. to 67s. 6d. ; and best, 75s. to 
80s. Orders continue to come to hand from various parts of the 
kingdom, for services where a superior quality of material is 
required, for cold-blast pig iron, which continues to maintain a 
great reputation both at home and abroad. From 95s, to 100s. is 
still quoted for this description of metal, which is subject to much 
less fluctuation in price than is the case with some of the less 
exclusive varieties. 

In further reference to the over-sea trade, satisfaction is being 
expressed at the large amount of business which has been done 
so far this year by iron and steel manufacturers, and which amounts 
to a total quantity of over 3,000,000 tons of iron and steel sent 
abroad since the year opened, valued at over 25} million pounds. 
These are larger totals than for several years past, and as compared 
with last year they mean an improvement in quantity of 234,000 
tons, and in value of 2} million pounds sterling. The members of 
the Galvanised Iron Trade Association note with pleasure that the 
ten months’ business with the Argentine Republic has grown from 
17,000 tons last year to 27,000 tons this year, or an increase of 
52 per cent. Augmentations have also been occurring with the 
Philippine Islands, Mexico, Chili, and some other markets. This 
state of things helps, to a considerable extent, to compensate for 
the disquiet which is felt with regard to the recrudescence of 
foreign competition. Local firms naturally feel aggrieved when 
they see thousands of tons of steel, which in the past have been 
partly supplied by themselves, coming in from America and 
Germany at exceptionally low prices, It is stated in the Midlands 
that our foreign competitors go so far as to invite offers from 
customers instead of quoting in the usual way, the result being that 
some large users have suggested figures below the hitherto generall 
regarded minimum of £4 for foreign steel bars. It is stlegel, 
indeed, that American bars intended for the Midlands have been 
offered c.i.f. at Newport at £3 17s. 6d. 

A matter which is receiving attention at the hands of Midland 
consignors and consignees of metals is the circumstance that the 
minimum load under which a wagon will be sent ‘‘ through,” 
without transhipment upon the systems of receiving railway 
companies, has been practically doubled of late. The same 
principle is apparently now being adopted in regard to the 
transfer of goods from one wy oe to another, for a load which a 
year ago would have gone “through” is now held back at the 
transferring junctions in order to make up into more fully-weighted 
wagons. This sometimes occasions a good deal of inconvenience 


the matter. It is suggested that an alternative method of getting 
the best carrying value from rolling stock might be to run some- 
what fewer trains, and this perhaps would be less inconvenient to 
Midland manufacturers than the present holding-back system. 
The argument of the railway companies in reply to these objec- 
tions is understood to be that traders have been agitating for a 
long time past for large wagon loads on the American system, and 
that the lines serving this district have been, and still are, doing 
tbeir best to comply with that request. 

Recent developments in conveying machinery formed the 
subject to which attention was directed by Mr. A. Littleton in 
a paper read recently before the Birmingham Association of 
Mechanical Engineers. The author rightly argued that the 
automatic transport of material, either in the raw state or during 
manufacture, should be a subject of serious consideration to 
employers. In these days of keen competition it is almost a 
matter of necessity for success in manufacturing businesses, he 
truly observed, to have the best and most up-to-date labour- 
saving machinery. (One conveyor shown on the screen was capable 
of handling 100 tons of coal per hour, and of loading the ashes into 
trucks at a labour cost of under fd. per ton (-48d. to -68d.). The 
author stated that the conveyor plant at Saltley Gasworks was the 
most extensive of its kind, having a capacity of 582 tons per twenty- 
four hours. It takes the hot coke away from the retorts, 
quenching it in transit, and delivering it intoa large hopper, 
whence it is finally lifted by a large crane and loaded into trucks 
or barges. 








NOTES FROM LANCASHIRE. 
(From our own. Correspondents.) 

THE general drift of both business and industrial operations 
continues in the direction of increasing depression, due largely to 
the prevailing want of confidence in the future. In some quarters 
the unsettlement caused by the present fiscal controversy is 
regarded as responsible for bringing about a restriction of trade. 
Certainly distrust as to the future is seriously checking forward 
operations, and there is a probability of American and German 
competition in this market in raw, in semi-finished, and manufac- 
tured material, bringing down English prices still farther, that 
induce extra caution on the part of the consumers in not covering 
more than their most pressing requirements. As to the industrial 
position, the. outlook in the engineering trades remains without 
improvement, a steadily increasing number of out-of-work members 
on the books of the workmen’s organisations being evidence of 
continued slackening down—at any rate, in some branches. 

Only a hand-to-mouth sort of business still represents generally 
the iron market position here. For the most part, consumers buy 
only as they are compelled to cover immediate requirements, and 
transactions of any weight are extremely difficult to negotiate, as, 
even where there is a disposition to buy at all forward, it is only 
at extremely low cut prices. In pig iron there has been no 
further material giving way during the past week so far as makers’ 
quoted rates are concerned, but there is continued low and 
extremely keen competitive cutting by merchants for orders that 
come upon the market. Local and district brands of foundry pig 
iron remain fairly steady at late rates. Lincolnshire makers are 
perhaps more inclined to accept something near the officially 
reduced rates than they were last week, and it is exceptional 
where more than 6d. per ton above the minimum basis is now 
being held for. Lancashire and Derbyshire makers still 
decline to follow the. reduction in Lincolnshire, and are holding 





to their late quoted rates. Delivered Manchester No 3 
foundry Lancashire remains about 53s. to 53s. 6d., and Derbyshire 
58s, 6d. to 54s. 6d. net, with Lincolnshire averaging 48s, to 48s, 64 
net. The Lincolnshire reduction in forge qualities has, howeyer. 
had to be more or less genarally followed, and where business jg 
ut through it is on the basis of about 48s. 2d. to 48s. 6d. net fop 
th Lancashire and Lincolnshire, with Derbyshire practically ont 
of the market. Middlesbrough iron is steadily maintaining late 
rates, No. 5 foundry, delivered Manchester, being quoted about 
51s. 7d. to 51s, 10d. Scotch iron is, if anything, a shade easier 
makers in some instances being rather disposed to entertain offers 
at under late rates. Delivered Manchester docks, Eglinton could 
be bought about 55s., Glengarnock 55s. 6d., and Gartsherrie 585, 
to 583, 6d. net. 

Although no transactions of any great weight have been put 
through, there is no doubt about American pig iron coming over 
here, and business has been done during the past week on the 
basis of about 50s. c.i.f. Manchester, and 48s. 6d. c.i.f. Liverpool, 

In some special brands of hematite moderate transactions are 
reported during the past week, but generally business remains 
quiet, with prices irregular. Makers’ quotations are about 65s, to 

63. net for No. 3 foundry delivered Manchester, but merchants 
in the open market would be sellers in some instances at quite 
23. 6d. below these figures. 

In finished iron there is practically nothing new to report, 
Forges with a comparatively small output are able to keo) them. 
selves fully going, but have very little booked ahead. he larger 
works are still running short time, and booking new orders only 
from hand to mouth. Quoted prices remain unchanged at about 
£6 8s. to £6 10s. Lancashire bars at stations, £6 7s. 6d. to £6 10s, 
and £6 15s. North Staffordshire bars delivered in this district, £8 
to £8 2s, 6d, sheets, and £7 2s. 6d. to £7 7s. 6d. hoops, delivered 
Manchester, and 2s, 6d. less for shipment. 

Both American and German competition is making itself felt in 
the finished steel trade, and has a weakening effect upon prices, 
For English billets quotations range from £4 10s. up to £4 12s, 6d, 
and £4 13s. 6d. quoted by local makers, with German billets 
offering from £4 4s, to £4 4s. 6d, for 4in. upwards, to £4 5s, and 
£4 5s, 6d. for 2in, and upwards, and American billets reported 
about £4 2s, 6d., with consumers in this district expecting to 
buy billets before the close of the year at about £4 per ton, 

in American steel sheet bars there have been some considerable 
transactions based at about £4 c.i.f. Liverpool, a figure which 
is cutting out German competition, and some of the large buyers 
are now transferring their German contracts on to American bars, 
Local users of common plates for structural purposes are neg: rtiating 
with German houses for contracts at prices considerably below 
Eoglish quotations, which remain about £6 to £6 2s, 6d. for common 
plates delivered in this district, although under these figure would 
no doubt be accepted if actual business were offering. Stee! boiler 
plates remain at £6 12s. 6d. delivered here, but, owing to the 
extreme quietude in the boiler-making trade, there is very little 
business passing through. Ordinary steel bars are quoted from 
£6. 3s. 6d. and £6 5s. to £5 7s, 6d., with £6 10s. as a special 
quotation for delivery in this district. ; 

The report of the Amalgamated Society of Engineers issued this 
month ps a further considerable increase in out-of-work 
members, the number on the books this month being 4162, as 
compared with 3727 last month, and showing a percentage of over 
4 per cent. of the total membership in receipt of out-of-work 
benefit. The report of the delegate for the Manchester district is 
to the effect that trade continues generally quiet, and that in the 
neighbourhood of Manchester there is a continued increase in the 
number of unemployed, the decreasing volume of work at some of 
the principal firms being given as the reason for discharges of 
workmen, The branch reports from the various Lancashire 
districts return trade as bad or very bad in nearly all the 
Manchester centres, bad or moderate in the surrounding neigh- 
bourhoods of Openshaw or Gorton, bad or moderate in Salford and 
the surrounding districts, Bolton moderate, and bad or very bad in 
the various engineering centres directly identitied with the textile 
machinery-making centres, such as O!dham, Heywood, Blackburn, 
Accrington, and Preston. In the marine engineering centres of 
Liverpool, Birkenhead, and Barrow-in-Furness, bad or moderate 
are also the prevailing report3, whilst the centres closely identified 
with railway work, such as rewe, Derby, and Horwich, return 
trade as very bad, bad, or moderate. ‘ ca 

There is still littleo 1 no improvement to report in the condition 
of the coal trade throughout this district. House-fire «ualities 
are, perhaps, meeting with rather more inquiry, and engine 
classes of fuel are moving away more freely owing t» increased 
rejuirements for mill consumption. There is, however, still 
an absence of anything approaching briskness of demand, and pits 
continue on short time, collieries only in exceptional cases running 
more than four days per week. ‘ E 

Requirements for steam and forge purposes continue generally 
indifferent, and not sufficient to take away even the restricted 
output of collieries, with the result that there is a good deal of 
common round coal hanging on the market, and to effect clearance 
sales special quotations have frequently tobe made, This tends to 
keep prices weak, especially as there is a good deal of surplus 
output in other districts which is also competing on the market. 
There is no really quotable change upon late rates, the average 
figures at the pit mouth for ordinary descriptions of steam and 
forge coal remaining about 7s. 9d, to 8s, 3d., with some of the 
better qualities quoted 9s, 3d. to 9s. 6d. per ton, 

The tendency towards a stronger tone with regard to engine 
classes of fuel is being maintained, but is still confined chietly to 
the better qualities. Requirements for mill consumption are 
slowly but steadily increasing, and with pits continuing on short 
time, owing to the depressed condition of the round coal trade, 
the output of slack is necessarily restricted, so that in most cases 
Lancashire collieries have no excess of production beyond require- 
ments, and in some cases are rather short of the better qualities 
of slack to meet the present enlarging demand. Inferior sorts of 
slack, however, continue plentiful on the market, and there are 
still ample supplies offering from other districts, Derbyshire 
especially, where there is a large accumulation of slack, for which 
holders are prepared to quote very low prices to effect sales. At 
the Lancashire collieries quotations remain steady at about the 
rates which have been ruling recently, Common slacks average 
4s, to 4s. 6d. ; medium, 5s, to 5s. 6d, ; and best slacks, from 63. 
up to 6s, 6d. and 6s, 9d. for some special sorts. 

The shipping trade remains quiet, and surplus output of common 
round coal continues to be pushed for clearance at low figures, 
special rates being still reported at about 8s. 6d. to 8s. 9d. delivered 
at the ports on the Mersey, with ordinary quotations about 9s, 3d. 
to 9s. éa. per ton. ‘ 

Furnace cokes are gradually easing down in price, some of the 
Yorkshire makers who supply furnaces in this district having given 
way ls. to 1s. 6d. per ton, whilst local prices, although not quoted 
lower, are scarcely being maintained. Foundry cokes coutinue 1 
generally good demand and are firm at late rates. _ : 

Barrow.—The demand for hematite pig iron is still very quiet, 
and orders are offering to a much smaller extent as well on general 
foreign and colonial account as from local and other steel makers, 
whose requirements have been substantially reduced. The we 
pects of trade are in no sense bright, and makers will probably fin 
it necessary to reduce the oe of Pig iron by a further reduction 
of the number of furnaces in blast. There are now only twenty- 
nine furnaces in blast, being seven less than in the corresponding 
week of last year. Makers have further reduced their prices, an 
are now quoting mixed Bessemer numbers at 56s. per ton “oo 
Warrant iron is at 53s. 4d. net cash sellers, buyers 2d. less. Stocks 
of warrant iron have been decreased 555 tons during the =, 
and now stand at 13,891 tons. The stocks of iron in the hands 0 
makers are large, and are not being increased at the moment. 4 

Iron ore is quiet at 10s. 6d. for good average sorts net at omg 
The consumption of Spanish iron is limited, and prices are easy 2 
about 15s. perton at the West Coast ports, Some of the iron mines im 
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Furness and Camberland district are very difficult to work at 
po owing to the heavy rainfalls having increased the volume 
water to be dealt with in the workings. It is reported that the 
: re at Newton is opening out, with very good prospects 


snd of « A 
pv ae “ ket of metal, Several explorations for new finds of ore 
2 being prosecuted in various parts of the Furness district, and 
8 report of new mining developments in the Cleator district are 


far more satisfactory than they have been for some time. 
“The steel trade is very quiet, and the mills are only partially 
Rails are not in good demand, and orders are not 


yed. : 

— tel |. Heavy sections are quoted at £5 5s, per ton net f.o.b. 
ae plates are quiet, but orders are held at Barrow for local and 
Belfast yards, though ,the business in hand is not sufficient to 


maintain constant running. Plates are at £5 123. 6d. per ton. 
There is not much life in other departments of the steel trade, and 
prices are weaker generally, continental competition being very 


keen. ; * ‘a 

Shipbuilders and marine engineers will be busier soon on new 
orders, but new work is scarce, ; 

Shipments from West Coast ports show 14,044 tonsof ironand steel 
exported last week, compared with 18,612 tons in the corresponding 
week of last year. The total shipments to date this year have 
reached 759,572 tons, as against 842,403 tons in the corresponding 
week of last year, a decrease of 82,831 tons. 

Coal and coke are depressed, prices being low, the demand 
small, and competition keen. : 

The employés of the Furness Railway Company have been put 
on short time owing to depression in trade and shrinkage of 


traffic. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tux South Yorkshire coal trade is not quite so animated as it 
was, At the same time, there is not much to complain of, con- 
sidering the advanced season. Fair average time is being made 
at the pits, and the tonnages of steam and house coal are quite up 
to the customary business so near the end of the year. The spell 
of mild weather we have had since November came in has slightly 
affected the demand for house coal, and it almost seems as if the 
custom of stocking was going out of fashion, as the rush which used 
to rule in November does not obtain now. Good trade is bein 
done with the metropolitan and Eastern Counties’ markets, an 
local requirements, though not quite up to the usual demand 
during November, may yet be described as fairly satisfactory. 
Barnsley house coal, in the best qualities, makes from 10s. 6d. to 
lls. 6d. per ton at the pit mouth ; secondary sorts and nuts fetch- 
ing from 9s. and 93, 6d. per ton to a little mora occasionally ; while 
best Silkstone commands 12s, 6d. and 13s, per ton. 

Steam coal, of course, is getting rather weaker owing to the 
export season drawing to a close. It will be seen, however, from 
the returns issued by the Hull Chamber of Commerce that a heavy 
weight is still going to the great Yorkshire port on foreign account, 
while the demand in the home market is even brisker than 
previously reported. Coke has scarcely been so much in request 
during the week, but there is no alteration to note in values, 
Good foundry coke readily fetches from lls, 6d. perton. There is 
more demand for steel cokes, prices keeping firm at 24s, and 25s. 
per ton, The various gas companies and corporation gas depart- 
meats are ordering supplies very freely, and small coal is brisker 
owing to the most acceptable improvement in the cotton trade of 
Lancashire. 

The weight of coal taken to Hull for October last was 338,640 
tons, against 277,984 tons for the corresponding period of 1902 ; 
for the ten months 2,893,712 tons, against 2,604,416 tons for the 
completed period of last year. Denaby Main heads the list with 
53,096 tons, as compared with 8632 for October of last year, when, 
of course, the strike accounted for the diminished trade. For the 
ten months Denaby sent 329,320 tons, against 265,832 tons. The 
second place is oceupied by Hickleton with 16,816 tons, against 
14,496 tons ; Aldwarke Main being a close third with 16,560 tons, 
against 19,632 tons. The weight taken to foreign countries for the 
month was 157,376 tons, against 125,118 for the corresponding 
month of last year, For the ten months it was 1,350,809 tons, 
against 1,149,283 tons. South America once more comes into the 
list with 14,866 tons. The principal market during October 
was Sweden, with 43,463 tons, against 31,862 tons for October of 
last year; North Russia ranking next with 38,829, against 
24,673 tons; Germany following with 23,194 tons, against 
17,135 tons. 

No improvement can be reported in the local iron trade. Much 
anxiety is felt at the course of affairs, more in view of what the 
United States manufacturers may do in sending their surplus 


output to this country, ‘This is one of the causes why buying is so 
restricted, On the month values have dropped from 1s, to 1s. 6d. 
Current quotations are as follows :—West Coast hematites, 66s. to 
66s. 6d. per ton; East Coast ditto, 61s, 6d, to 62s. 6d.; Froding 
ham forge, 4os, 6d. net delivered ; bar iron, £6 10s.; blooms, 


£6 7s. 6d. to £6 10s. The steel trade in most branches continues 
excessively quiet, and the outlook is regarded as anythirg but 
hopeful, Nothing has been heard as yet of armour plate orders for 
the cruisers, but information is daily expected, as tenders went in 
a fortnight ago. 

The foreign trade in cutlery during October amounted to 
£05,532, as compared with £57,596 for the corresponding month 
of last year ; for the ten months, £569,638, against £537,036. The 
increasing markets are the United States, Foreign West Indies, 
Chili, Argentine Republic, British East Indies, Australia, Canada, 
Norway, Holland, Belgium, and France. In hardwares the value 
for October reached £158,857, against £135,430 for the corre- 
sponding month of last year; for the ten months, £1,324,900, 
against £1,261,836. The increasing markets are Russia, Sweden, 
Germany, France, Foreign West Indies, Chili, Brazil, Argentine 
Republic, British South Africa, British East Indies, New Zealand, 
and Canada, 

In tramway track work there is considerable briskness. 

_ The first name on the list of King’s birthday honours is that of 
Colonel J. E. Bingham, head of the firm of Walker and Hall, 
electro works, Howard-street, Sheffield. The Colonel has had 
conferred upon him the title of baronet. Twice the Master Cutler 
of Sheffield, Sir J. E, Bingham has been very active in public and 
philanthropic work for half a century, His activities have 
ranged over a variety of important movements, not the least of 
which has been the excellent service he has rendered to the 
Volunteers, the establishment of an old-age pension fund amongst 
his own employés, and various other enterprises with political, 
municipal, religious, educational, and other movements, Sir J. E. 
Bingham is a leading spirit in the Smoke Abatement Society, 
Which has done excellent service in reducing the smoke nuisance 
in Sheffield, The honour conferred upon him is well deserved, and 
he has been freely congratulated by his fellow-citizens and many 
distant friends, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


It cannot be denied that trade generally in this district is 
Gepressed, and that the outlook for the winter is anything but 
pete: aging. The prevailing opinion seems to be that things will 

© worse before they are better. The only branches in which a fair 
amount of business is at present being transacted are the Cleveland 
Pig iron, the rail, and the ironfounding trades, while those which 
Supply the shipbuilders with materials are probably the worst off, as 
a be expected with the shipbuilding industry sc unsatisfac- 
ae y situated. The shipbuilding industry has probably never 

7 so badly off within the memory of the present generation, 
and there does not seem to be muck chance of any improvement as 








long as freights are so wretchedly poor, and the number of idle 
vessels continue to be increased. It is difficult to see how the 
builders can do anything further in the way of reducing prices in 
order to tempt shipowners to give out orders, unless they get some 
relief in the matter of wages. Steel ship plates have been reduced 
from £8 7s. 6d, to £5 12s, 6d., iron ship plates from £8 10s. to 
£6 7s. 6d., and other descriptions of iron and steel in proportion, 
but wages at the yards are only some 5 per cent. below the maxi- 
mum rates of recent years. The movement that is now being 
made to lessen the rates of wages at the shipbuilding and engineer- 
ing establishments is fully justified, and there should be no difficulty 
in obtaining some relief in this respect. 

The market for Cleveland pig iron is fairly satisfactory, and the 
endeavours that have during the last few days been made to 
depress it have had comparatively little influence. Reports have 
been put in circulation again respecting the intention of the 
Americans to invade the markets of this country and Germany, 
but these a it is recognised, are very much exaggerated. It 
was stated that they would get their iron conveyed to this side of 
the Atlantic for very little money—practically ballast rates—for the 
iron would be sent at nominal figures in the steamers conveying the 
raw cotton from America. But that is not so likely; the cotton 
crop in America has not been satisfactory this year, and the 
quantity to be sent to this country will be much underthe average, 
and our supplies of cotton will have to be obtained more largely 
from other parts of the world, Further than this, it is known that 
the Americans are rapidly reducing theiroutput of pig iron, and will 
probably during the next few months have very little iron available 
for export. Thus the efforts to depress the market here by untrust- 
worthy American reports have fallen rather flat, and prices of 
Cleveland pig iron have not moved farther downward this week. 

The statistical position of the Cleveland pig iron trade justifies 
higher prices than those now prevailing. ‘The shipments of pig 
iron this month are even in excess of the extraordinary figures of 
last month, and are better than any recorded for more than two 
years, with the exception of two months in the current year. 
Exports in the past two months have been very good, and stocks in 
the public warrant stores have been reduced 30,000 tons. Some 
improvement in values might have been expected to have accom- 
panied this rapid depletion of the stores, particularly when at 
the same time the output has been increased ; but, contrary to 
general experience, prices have fallen, and to-day Cleveland 
warrants are more than 3s. 6d. per ton cheaper than they were in 
the middle of September. The production of Cleveland pig iron 
has been increased as much as that of hematite pig iron has been 
reduced ; but, nevertheless, it has not been increased too much, 
for there are still complaints of delays in the delivery of iron that 
has been bought, and the stock has been going down quickly, which 
would hardly be the case if the production was in excess of require- 
ments. 

All qualities of Cleveland pig iron are scarce except No.1, and 
of that too much has lately been produced, the furnaces having 
worked so well, as arule, that a considerably larger proportion than 
usual of the higher qualities has been made. There is only a 
limited demand at any time for No. 1, and the price is not so much 
above that of No. 3 as is usual—it is only ls, to 1s. 6d. above, 
instead of 2s, 6d. For No. 3 Cleveland pig iron the general price 
this week for early f.o.b. delivery has been 43s, 3d. per ton, but 
some sales by second hands have been reported at 43s. At the 
same time, considerably more has to be paid for certain brands 
which cannot be got from the public stores. Some of the Cleveland 
firms do not allow their iron to be lodged in the public stores ; 
they do not send it in themselves, and it is sold to buyers on the 
express understanding that it does not go into Connal’s yards. At 
the present time the pig iron in the public stores in this district is 
said to bs mostly of one brand. The total stock of Cleveland pig 
iron held by Connals on Wednesday was 104,741 tons—a decrease 
of 4928 tons this month, and consumers can fairly well count upon 
what brand of iron will be delivered to them when they now buy 
warrants. No. 4 Cleveland foundry and grey forge are quoted at 
43s., but some of the latter has been sold at 42s, 104d. Mottled is 
at 42s, 9d., and white at 42s. 6d. These are relatively dearer than 
No. 3, but the old differences in the prices of the various qualities 
of pig iron are not at present observed. 

Business in hematite pig iron continues to be very disappointing, 
and prospects of an early improvement are poor. The reduction 
in the production has not strengthened the prices, and makers are 
selling mixed numbers as low as 52s, 6d. per ton, though they quote 
52s. 9d. The industries that consume hematite pig iron are much 
depressed. Rubio ore is still at 14s, 9d. per ton c.i.f. Tees or 
Tyne. The stoppage of supplies from the Bilbao district due to 
the strikes there has not seriously inconvenienced makers of 
hematite in this district, as they had heavy stocks, and besides 
this they are getting more ore from other countries. 

Shipments of pig iron from the Cleveland district are very good. 
To Scotland they are little short of the unprecedented figures of 
last month, and as compared with November last year Cleveland 
ironmasters have sent 50 per cent. more iron, At the same time 
65 per cent, more iron has been despatched to oversea destinations 
than in November last year, and altogether the exports are much 
above the November average. Up to 11th the exports of pig iron 
from the Cleveland district reached 43,554 tons, against 36,625 
tons last month, and 30,306 tons in November, 1902. The stock of 
Cleveland pig iron in Connal’s public warrant stores bas been 
reduced 4928 tons this month, and was at 104,741 tons on 11th inst. 
The largest quantity held this year was 145,000 tons, 

The manufactured iron and steel industries are generally dull, 
the rail trade being almost the only branch that is fairly well 
employed. The prices of angles and rivets have been reduced, the 
revised figures being as under:—Steel ship angles, £5 5s.; steel 
engineering angles, £5 7s. 6d.; iron ship angles, £6 ; iron ship and 
girder rivets, £7 123. 6d.; steel ship rivets, £8 5s,; and steel boiler 
rivets, £8 15s., all less 24 per cent. f.o.t. Steel joists are at £5 10s. 
to £5 15s., less 24 per cent. Itis reported that Belgian steel joists 
have b2en bought at £4 13s. 7d. per ton delivered at Darlington, 
the lowest English quotation being £5 10s. Of course, with sucha 
large difference between the prices quoted, there was no question 
about the acceptation of the Belgian offer. Steel ship plates are 
kept at £5 12s, 6d. per ton, and iron ship plates at £6 7s. 6d., both 
less 2} per cent. f.o.t. Heavy steel rails are at £5 net at works. 

Ironfounders here, like those in Scotland, are doing well, and 
that partly accounts for the large consumption of and good prices 
for Cleveland foundry iron. The report of the directors of Messrs, 
Thomas Allan and Sons, Limited, Bon Lea Foundry, Thornaby-on- 
Tees, states that the profits shown for the year ending September 
30th, after providing for directors’ remuneration and maintenance 
of plant, amounted to £4593 10s. 6d., and with the balance from 
the previous year there is £4928 10s. 1ld. for distribution. The 
dividend to be paid to the ordinary shareholders is to be 6 per cent. 
for the year, and £307 13s, 10d. is to be carried forward. 

Among the new North-country mayors there are several who are 
connected with the iron and allied industries. Councillor Charles 
Dorman, the managing director of Dorman, Long and Co., 
Limited, Britannia and Clarence Steel Works, is the new mayor of 
Middlesbrough ; Alderman George Butt Craig, of Craig, Taylor, 
and Co., shipbuilders, the mayor of Thornaby-on-Tees; and 
Councillor Malcolm Dillon, the secretary of Palmer’s Shipbuilding 
and Iron Company, is mayor of Jarrow-on-Tyne. This will be the 
third year in succession that Alderman Craig has occupied the 
position of chief magistrate of Thornaby. He was born at Paisley 
in 1848, served his apprenticeship with Messrs, Thomas Wingate 
and Sons, shipbuilders, on the Clyde, and was afterwards super- 
viser for the Peninsular and Oriental Steam Navigation Company. 
Subsequently he went to the Tyne, where after acting as draughts- 
man for Messrs. Wigham Richardson and Co., he became manager 
for Messrs, Schlesinger, Davis and Co. Then he joined the firm of 
Edwards and Sons, of Howdon-on-Tyne. About twenty years ago 
he, in partnership with Alderman H. Taylor, established the ship- 
building business of Craig, Taylor and Co. at Thornaby-on-Tees, 
Councillor Charles Dorman was born in 1874 at Norton, Stockton, 








and is the youngest mayor that Middlesbrough has ever had. He 
is not only managing director of Dorman, Long and Co., but is also 
on the directorate of Bell Brothers, Limited, and the North- 
Eastern Steel Company. He has been in the Council since 1897, 
and is the chairman of the Electric Lighting Committee. 

The Sunderland District Electric Tramways, Limited, propose to 
construct and work tramways by electric traction through the 
district south of Sunderland as far as Easington. Indeed, a portion 
of the line is now under construction. The tramways authorised 
comprise a length of 19} miles, and will be of the standard gauge 
of 4ft. 84in., being uniform with the Sunderland Corporation lines. 
The lines will run through a very populous colliery district, in 
which several new pits are being sunk. f; 

The coal trade is less active than it has been, business having 
fallen off a good deal in the steam coal branch—so much so that a 
number of the collieries are running only short time. That, how- 
ever, is a condition of things that was not unexpected at this 
season of the year, when the Northern shipping season is nearing 
its close. The price of best steam coal has fallen to 93. 9d., seconds 
to 8s, 6d., and smalls to 4s. 3d. ; the last named, particularly, is 
somewhat of a drug upon the market. Gas coals are steady at 
8s. 74d., and seconds at 8s. 3d. f.o.b. The miners at Pyswood 
Colliery, Northumberland, have during the last seven weeks been 
idle, as they refused to work with drilling machines. The Miners’ 
Association refused to support them, and they have now decided 
to return to work on the masters’ terms. When the storm of rain 
occurred five weeks ago Wingate Colliery was flooded, and has 
been idle ever since till this week, it having taken five weeks to 
clear the seams of water. The price of foundry coke is 16s, f.o.b., 
and of medium coke 14s, 6d., delivered at the Teesside furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE bas been considerable variation in the pig iron warrant 
market this week, but considering the adverse influences at work, 
prices on the whole have been well maintained. Both public and 
private reports from the United States regarding the state of trade 
there are the most depressing that have been received for a long 
time ; but it is still a matter of doubt whether the Americans will 
be in a position to send much of their material to this side. For- 
tunately, the consumption in the West of Scotland has been well 
maintained, so that stocks of pig iron, which are exceptionally 
small, continue to decrease. The demand for foundry iron is on 
an extensive scale, and the trade in Cleveland pigs is extensive 
with Scotch founders, 

Business has been done in Cleveland warrants from 42s, 84d. to 
43s, cash, 42s. 9d. for delivery in twenty-one days, 433. twenty- 
seven days, and 42s, 9d. to 42s. 114d. one month. The last figures 
may be taken as indication of the general impression in the 
market that the price of pig iron is likely to go lower. Scotch 
warrants are quoted nominally 48s, 9d. cash, and Cumberland 
hematite warrants from 53s. 6d. to 53s. 4d. cash, there being 
practically no business recorded in either class of iron. 

Since last report an additional furnace has been put in operation 
at Gordon Ironworks to make hematite pigs, and there is now a 
total of eighty-six blowing in Scotland, compared with eighty-five 
at this time last year. 

There has been an easier tendency in Scotch makers’ pig iron. 
Monkland, No. 1, is quoted at Glasgow, 52s.; No. 3, 50s. 6d.; 
Carnbroe, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Clyde, No. 1, 60s.; 
No. 3, 53s.; Gartsherrie, No. 1, 60s.; No. 3, 53s. 6d.; Calder, No. 1, 
61s.; No. 3, not quoted ; Summerlee, No. 1, 63s.; No. 3, 56s, 6d.; 
Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; 
No. 3, 57s.; Glengarnock, No. 1, 61s.; No. 3, 53s. 6d.; Eglinton 
at Ardrossan or Troon, No. 1, 54s.; No. 3, 5ls.; Dalmellington 
at Ayr, No. 1, 53s. 6d.; No. 3, 50s. 6d.; Shotts at Leith, No. 1, 
65s.; No. 3, 57s.; Carron at Grangemouth, No. 1, 63s. 6d.; No. 3, 
56s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been small, amounting to only 4265 tons, compared with 
9994 in the corresponding week of last year, showing a decrease 
of 5729 tons, The aggregate shipments from the beginning of the 
year to date are 279,070 tons, against 318,330 in the same period 
of last year, showing a decrease of 39,260 tons. 

The arrivals of Cleveland pigs at Grangemouth in the past week 
reached 15,482 tons, being 6503 tons more than in the correspond- 
ing week, and the total imports for the year to date show an 
increase of 85,148 tons. 

In the malleable iron trade the demand has been quiet, so that 
it has not been possible in the case of some works to keep running 
full time. Bar iron is quoted £6 5s, per ton. 

The steel trade lacks activity, but the works are kept going. 
There has been some weakness in prices. Boiler plates are quoted 
£5 10s., less 5 per cent. Steel angles are quoted £5 2s. 6d. to 
£5 3s. 6d., less 5 per cent., and it is reported that business has 
been done at less money. There has been a reduction since last 
week of 2s, 6d. per ton in steel ship plates, business being reported 
at £5 12s, 6d., less the usual 5 per cent. discount. Even at these 
reduced rates it is difficult to obtain orders, the shipbuilders being 
quiet, and the time not having yet arrived when shipowners can 
be induced to build vessels for the carrying trade. 

A good deal of disappointment has been expressed in shipbuild- 
ing circles owing to the decision of the Admiralty to lay down the 
three battleships of this year’s Navy programme at the royal 
dockyards instead of giving them out to contract, all the more so 
that special arrangements had been made in some of the yards 
against a probable share of the work being obtained. 

The position of the Scottish coal trade has been less satisfactory 
since last report. The past week’s shipments at Scotch ports 
amounted to 213,436 tons, compared with 247,530 in the preceding 
week, and 256,575 in the corresponding week of last year. The 
supply of coal in all districts is large, and it is no easy matter to 
get the whole of it carried away. In some districts the miners 
are giving a good deal of trouble. They see that the market is 
going against the trade, and they have begun a crusade against 
non-union workmen, with the object either of compelling them to 
join the union or of driving them out of the pits, There is an easier 
tendency in the prices of most kinds of coal. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Ir was mentioned on ‘Change, Cardiff, this week, that 
substantial contracts continue to be made. Ynyshir, one of the 
leading Rhondda collieries, has secured the supply of 120,000 to 
130,000 tons steam coal to the Buenos Ayres and Rosario Railway. 
Price is given as 13s, 9d., f.0.b., double screened, and is a little 
higher than last year. Another contract with the P.and O. over 
next year for 30,000 tons has been obtained by Insoles, of the 
Cymmer, another Rhondda colliery. This is also at improved 
figures. 

The tendency of prices being upwards, ‘“‘ Mabon” has been 
suggesting to coalowners that their application for a reduction of 
5 per cent. from the men at such a time is ill advised. If this 
opinion came from a stranger to the inner working of the Welsh 
collieries it would not attract attention, but no one knows the real 
difficulties of coalowners better than he. Contracts insure more 
regular working of collieries, but are not always indicative of good 
trade. The question of a reduction is being debated in London 
this week. The steam coal trade is fairly good, as tonnage has 
been coming in better, and coalowners maintain prices of best up 
to 15s. asarule. In some exceptional cases sales have been made 
from 14s, 6d, to 14s. 9d. Prospects are tolerably good for steadi- 
ness in quotation to the end of the year. Increased firmness is 
shown in house coals ; dry coals are steady, and smalls stiffening, 
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with increased demand. Monmoutishire coals lately have shown 
a temporary weakness. 

October returns indicate a satisfact-ry condition of trade. The 
total clearance of coal from all Welsh ports was 2,135,401 tons. 
Compared with October last year this was a falling off, Lut as 
compared with last month an increase of over 150,000 tons. 
During the year so far Cardiff has despatched close upon 
14 milion tons of coal, nearly 50,000 tons of steel, 40,000 tons 
coke, and 289,000 tons patent fuel. It may be of more than loca 
interest to show the returns of other ports. Newport, for instance, 
sent away over three million tons coal, 24,509 tons of iron and 
steel, 11,000 tons of coke, and 34,000. tons patent fuel. Swansea 
nearly two million tons coal, 13,000 tons iron ard steel, 14,000 tons 
coke, and nearly 400,000 tons patent fuel. Neath despatched 
245,009 tons coal, Lianelly 240,696 tons, Port Talbot 596 tons coal, 
16,000 tons coke, and 77,000 tons patent fuel. Closing coal prices 
this week at Cardiff were :—Best steam, 14s. 91. to 15s.; seconds, 
lds, to lds. 6d.; drys, 13s. 3d. to 13s. 6d.; best small, 7s. $d.; best 
Monmouthshire, 12s. 9d. to 13s.; best house, 16s. 6d. to 17s.; other 
sorts varying from 103. 6d. to 15s.; No. 3 Rhondda, 14s. 9d., small 
up to 93. 6d.; No. 2, lls. to 1ls. 3d., small up to 7s. Patent fuel 
in demand, 14s. 6d. to153., including tax. Coke: furnace, 17s. to 
18s.; foundry, 183, to 233. Pitwood firm, Cardiff or Newport, 
18s. 64. to 18s. 9d. 

It is estimated that the Admiralty demands for Cardiff coal 
next year will be not less than 800,000, and the P, and O. 200,000 
tons. One fine cargo of 9000 tons for India left Cardiff this week. 

Swansea prices: Anthracite best malting, 19s.; large, 11s.; cobbles, 
18s.; nuts, 20s. to 22s.; peas, lls. 6d.; culm, 53. 6d.; duff, 33, 6d. 
Swansea quotes steam at 14s. 6d.; house, 153. 3d.; pitwood, 18s.; 
patent fuel. 13s, 6d.—this includes tax. 

There was a good deal of animation at Swansea last week con- 
sequent upon the marked improvement in harbour business, an 
increase being shown of 30,000 tons, as compared with the previous 
week. The coal exports amounted to 56,713 tons. Patent fuel 
only 5752 tons. 

There are complaints of deficient business at the house collieries 
of Swansea, and in some cases notices have been issued. The 
Llanerch is under notice. There are collieries, too, where no work 
was done all the week, and in others petty disputes continue. 
Guerel’s colliery strike is still ‘‘on.” In the anthracite colliery 
districts business is not quite up to the mark. No settlement has 
been made at Hirwain. Glaw, sister pit, dispute has been settled. 
The Morriston copper pit is to resume work. Garw district is 
improving in its labour arrangements. Hetty dispute continues. 

The depression in the steel trade shown throughout the country 
has not left Wales unaffected, and at some works furnaces have 
not been worked with full vigour, and mils and Bessemers have 
slackened. There is, however, as I write, some indications of 
more trade, and mills are getting busier. Dowlais last week 
turned out over 3000 tons of rails, and there is no falling off in the 
carrying out of improvements. Guest, Keen and Co. started last 
week also a new mill at their Baggally Works, Rogerston—one of 
the American patents. This is said to be doing good work, and to 
produce larger output at lessened cost. The electric power 
plant at Dowlais promises to be second to none in the coun- 
try. Amongst all the imports of German steel of low carbon 
grade, and the expected import of American said to be due in 
January, the management is unwearying in the class of steel 
turned out and in the minimising of manual labour. 

Rails continue in evidence, one large cargo going this week to 
Calcutta from Cardiff, and consignments on Great Western Rail- 
way account from Newport. Large quantities of scrap steel are 
coming in from Chatham and London, and this week cargoes of 
ore from Bilbao have been numerous, A novel accident occurred 
on Monday at Dowlais works, a severe intimation to men in these 
days of increased electrical power of the necessity of care. One of 
the workmen employed at the generating station holding a piece 
of steel in his hand, touched a live wire, and the voltage being 
high, he was seriously injured. In the Swansey Valley the steel 
business is brisk both at Cwmfelin and Landore. Fully 300 tons 
excess over last month was produced in the district last week. 
Mannesmann active ; copper and spelter works doing well. The 
Briton Ferry industries are all active. A good make of hematite 
iron is going on. 

In the tin-plate districts of the Swansea Valley some minor 
disputes are affecting business. In one case, that of the shearers, 
work was resumed this week with the understanding that negotia- 
tions will be continued to bring about a settlement. There are 
tolerably good orders in for black-plates, sheets, and circles ; the 
chief complaint continues to be unremunerative prices. Stocks 
are now 117,736 boxes. On ’Change, Swansea, this week the 
leading feature discussed was the cffer by an agent, who was 
there in person, cf American bars. Delivery at a certain price, 
below that of home make, was promised from January lst, but no 
sales were reported. Hematite iron continued to exhibit weak- 
nezs. Prices generally remain firm. Steel rails continue at £5 5s. 
heavy sections, Bessemer bars at £4 10s, and Siemens at 
£4 12s. 6d. Authorities maintain that if these prices exceed 
those of G2rman and American steel they are cheaper in result. 

Tin-plate quotations are still very low. Bessemer steel cokes are 
quoted at lls. 3d. to lls, 6d. ; Siemens coke finish, lls. 6d. to 
lls, 94.; ternes, from 22s.; best charcoal, 13s, to 133. 6d. ; 
finished black plate, £8 12s, bd. to £9 2s.6d. per ton; and big 
sheets for galvanising, 6f¢. by 3ft. by 30 g. per ton, f.o.t., 
£8 17s. 6d. to £9 2s. 6d. 

Black plates are in better demand by foreign countries. One 
result of this is lessened home employment for finishing depart- 
ments 

A big scheme is under discussion at Milford Haven. This is a 
proposed floating bridge, like that at Portsmouth, from New 
Milford to Pembroke Dock. It is estimated to cost £10,000, and 
would be of very great benefit. Expert opinion is to be 
obtained. 

I hear from many quarters very favourable opinions expressed 
about the Taff Vale motor car. One who was present at the trial, 
which was confined to officials and directors, tells me that on its 
first run, Thursday last, with the directors from Queen-street, it 
went to the Albion Colliery, a branch from Pontypridd, at the 
rate of 30 miles per hour, and did its work well. Then up the 
Liancarach branch, a gradient of 1 in 40, and to Quaker’s Yard for 
a wile, equal to 162ft. vertical. 

The Nantyglo and Brynmawr railway has been started, and as it 
is only a mile in length, will not take long, but be of great 


service. 

A slight hitch in the Gower Light Railway movement has taken 
place. 

Swansea harbour rates are to be lowered. 

The Swansea tramway extension movement is going on. 

The Penrbyn quarry strike of three years’ continuance is, to all 
appearance, ended, men going steadily in, the owner’s conditions 
being accepted. Two thousand men are now at work, and the old 
hands who found employment in South Wales collieries are return- 
ing to Bangor. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the iron and steel market in this country affairs are very 
much as last reported. Very few fresh orders of importance have 
lately come to hand, but the tone all round is fairly confident and 
firm as regards quotations. 

From Silesia pretty satisfactory accounts are given concerning 
the iron industry. Pig iron is in steady request, and the rolling 
mills remain well occupied. . In scrap iron a lively business is done, 
and in the rail, as well as in the girder trade, consumption con- 
tinues rege ! ‘ood. In heavy plates only a weak business was 
transacted, while the sheet mills are reported in animated 
occupation. 


So far as home demand is concerned, a pretty regular, and in 
some branches even lively, business was done in iron and steel on 
the Rhenish-Westphalian market last week. Export, on the 
other hand, shows a falling off, and there were only very few 
orders coming forward. On the pig iron market, foundry pig 
meets with a brisk inquiry ; all other sorts are rather neglected, 
however, The demand for scrap iron is, here as in Silesia, 
improving, and prices have shown a stiffening tendency. Rather 
more life has been felt in the bar trade lately, but the business in 
rails and also in girders is somewhat slack, owing to the approach- 
ing winter. Of the wire and wire nail trade fairly good accounts 
are given ; at least, there was a regular activity going on at the 
majority of the mills last week. Consumption for drawn wire has 
increased of late. 

The position of the coal trade in Silesia is exceptionally good, 
and very strong too, home and foreign demand being very trisk 
for nearly all sorts. In coke a lively and altogether satisfactory 
business is done, local demand of the blast-furnace works being 
active and increasing ; anthracite is briskiy called for now that 
the weather has become colder, and in the inferior sorts of house 
coal consumption is rather higher than cutput. 

The decrease in the shipments of coal from RKheinland-West- 
phalia to the Upper Rhine is made up for by an increase in the 
exports to Holland, and deliveries to North Germany have also 
been improving lately. Briquettes arein very strong request, and 
show an upward tendency in prices. 

Austro-Hungarian iron masters are still very badly off for fresh 
work, and the position is languid in the iron and steel trade. Here 
and there orders for the first quarter next year have already been 
placed in the crude iron industry. There is even less done in bars 
and in girders than previously, and in the machine and hardware 
department next to no orders have been received, and the mills, 
with the exception of those in Bohemia and Moravia, can hardly 
be kept going. 

Taking it all through the condition of the Austro-Hungarian 
coal market must be stated to have slightly improved upon the 
week, though some sorts are still very dull, and in languid request. 
There is a pretty sound business done in coke, and in Bohemian 
brown coal an increasing demand could be felt, shipments in the 
last two weeks of October having been 10,000 wagons. 

Oaly in the Department Haute-Marne and Meurthe-et-Moselle 
the business in iron and steel has continued lively, while in the 
other departments a very weak trade only is done, the ition of 
the French iron market being altogether the same as before. 

On the French coal market a fair demand comes in, only dry 
sorts of coal are a shade weaker than before. 

With regard to employment good accounts are being received 
from the Belgian iron industry, a fair number of orders having 
been received upon the week. Finished iron is showing an inclina- 
tion to dulness here and there. 

Engine coal in Belgium is quiet and much less firm than it was 
some time ago; stocks in house-coal increase, as demand has been 
rather moderate recently, and: briquettes, too, are less vigorously 
called for than in previous weeks. Coke has not changed in 
demand or price since former letters, and continues in satisfactory 
request, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YORK, November 4th. 

ONE of the most favourable indications of the American market 
is the continued demand for machinery and mechanical appliances, 
tools and equipments of various kinds. Much cf this business is 
for the heavier class of tools and machinery. A great many of 
the larger contractors are either buying new machinery altogether, 
or supplantiog old machinery with pieces of greater capacity. 
A good deal of machinery tunnel work is being sold as well as for 
foundry and shop equipment. The American Tool Works Company, 
the Poeumatic Tool Company, and otber big conceras are all pretty 
well crowded with orders. The owners of small shops are finding 
it necessary to enlarge their capacity or improve their plant, and 
their small purchases help to swell the general aggregate. 

The steel rail makers have held meetings recently concerning 
the reduction in price that is contemplated. A very strong 
pressure is being brought to bear on rail makers to reduce prices 
so as to stimulate railroad construction. A similar effort is being 
made with the producers of steel billets to reduce the prices on 
billets in order that the material into which billets is manufactured 
can be had from 2 dols. to4dols. perton less. The next big order to 
be placed calls for 50,000 tons of steel for the Blackwell Island Bridge. 
Other orders amounting to 40,000 tons will be closed next week 
for western Bridge construction. The makers of steel plate are dail 
awaiting the announcement of acceptance of large orders upon whic 
they have bid. The manufacturers of agricultural implements need 
large quantities of material, but they are refusing to place orders, 
believing that the entire steel market will suffer a shake-down yet, 
and they propose to wait till that time. A very interesting report 
was circulated recently that 10,000 tons of No. 2 foundry had been 
sold in Birmingham, Ala., for shipment to Manchester, England. 
Rail makers expect to close contracts for the shipment of large 
quantities of rails to foreign countries. Agents who were sent 
there some months ago have recently returned, and, although 
their reports have ra given out, it is believed that a basis 
has been laid for a good export trade in rails. In finished material 
there is very litte worth reporting. Tbe current demand is for 
immediate delivery. Ihe custom of buying for forward delivery 
has not yet been revived. The plan of American iron and steel 
makers is to shut down production just as soon as orders fall off. 
Should a booming demand set in next spring the unwisdom of this 
policy will be apparent. A great many new building operations 
are being held up, as the season is too far gone. It is the general 
consensus of opinion that the labour question will not be such a 
drawback next year as this. This city has suffered very much, 
but the arch agitator is retiring to his country residence this week, 
where he will endure an enforced absence at public expense. 

The labour organisations have latterly been showing a con- 
ciliatory disposition in some cities, and it is now believed that 
friendly relations will be established early in the year in time for 
the placing of orders for supplies. The general tone of the market 
is satisfactory, and there are no troublesome elements to figure on. 
The coal trade is quite active for the season. A good many 
anthracite mines have closed down. Coke production has been 
curtailed on account of the declining demand from furnaces and 
foundries. 

New mines are being developed in West Virginia in the interests 
of the Wabash Railroad, and it is probable that by the opening of 
next year the fuel requirements of the country will be better pro- 
vided for than they have ever been. Railroad building in and 
through West Virginia will by that time have brought within reach 
of consumers sources of coal supply sufficient to meet any possible 
demand, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market—Large coal in govd demand. Smalls are 
easier. House coal in better request; prices unchanged. ‘The 
quantity of coal shipped for week ending November /th was 84,589 
tons ; foreign, 65,58/ tons; coastwise, 19,004 tons. Imports for 
week ending November 10th :—Pig iron, 870 tons ; steel bars, &c., 
6588 tons; cement, 580 tons; deals, &c., 2103 loads; pitwood, 
6534 loads ; scrap, 325 tons, 

Coal:—Best steam, 12s, 9d. to 13s.; seconds, lls, 6d. to 
lls. 9d.; house coal, best, 15s.; dock screenings, 7s.; colliery 
small, 6s. to 6s, 6d. Pig iron:—Hematite warrants, 53s. 4d. f.o.b. 








Cumberland prompt; Middlesbrough, No, 3, 42s, 114d. Iron 





a 
ore :—Rubio, 14s, 6d.; Tafna, 15s. Steel :—Rails, heavy sections 
£5 5s, to £5 10s.; light do., £6 5s, to £6 10s. f.0.b.;° Bessemer 
steel tin-plate bars, £4 10s,; Siemens steel tin-plate bars, £4 12s, 6q 
all delivered in the district, cash. Tin-plates nominal. Pitwooq’ 
18s, 3d. to 18s. 6d. ex ship. London Exchange telegrams :—Copper, 
os to £59; Straits tin, £115 17s. 6d. to £116, Freights 
steady. 








LAUNCHES AND TRIAL TRIPS. 





Encuantress, H, M, new Admiralty Yacht; built by, Harland 
and Wolff, Belfast. 

RABENFELS, steel screw steamer ; built by, Swan, Hunter and 
Wigham Richardson ; to the order of, Deutsche Dampfschitffahrts 
Gesellschaft, Hansa, Bremen ; dimensions, 400ft. by 50ft. Gin - 
engines, four-crank quadruple ; vessel is a fine example of a modern 
cargo liner of the highest cless ; launch, November 5th. 

VerA, steamship; built by, Laxevaags Engineering and Ship- 
building Company, Bergen, Norway ; to the order of, Mr. Car] 
Konow, Bergen; dimensions, 224ft., 32ft. Gin. by 15ft. lin,- 
engines, triple-expansion, I6in., 25hin., 43in., by 30in., pressure 
175 lb. constructed by, builders ; launch, November 7th. 

VERA, finely modelled steel screw steamer; built by, [:vine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order of 
the Hessler Shippiog Company, Limited, West Hartlepool ; dimen. 
sions, 336ft., 47ft., by 24ft. 10in.; engines, triple-expansion, 23sin, 
88in., and 64in, by 42in., pressure 180 Ib, ; constructed by, Itichard. 
sons, Wes‘garth and Co., Limited ; launch, November 5th. 








TRADE AND BUSINESS ANNOUNCEMENTS, 





Mr. G. HooGHWINKEL informs us that he has removed t» Dacre 
House, opposite 15, Victoria-street, Westminster. 

THE Hadfield Steel Foundry Company, Limi‘ed, have sccured 
the contract for points and crossings for Johannesburg. 

THE St. Helens Cable Company, Limited, have appo'nted 
Mr. James C, Boyd, of 33, Elm Park-avenue, Ranelagh, Dul,'in, as 
their representative for cables in Ireland. 

Messrs. Moorwoon, Sons AND Co., Limited, Harleston Works, 
Sheffield, have secured the contract for the engineering work in 
connection with the hot water apparatus for Hammersmith work- 
house and infirmary. The amount is £10,830. 

W. H. ALLEN, Son AND Company, Limited, Queen’s Engineer- 
ing Works, Bedford, inform us that they have appointed Messrs, 
Inniss and Riddle, City Chambers, 82, New-street, Birmingham, 
to represent them in Birmingham and the neighbourhood. 

THE Corporation of St. Helens has placed an order with Dick, 
Kerr and Co., Limited, for a 400-kilowatt direct-current generator, 
The British Aluminium Company has placed an order with the 
same firm for two 520-kilowatt direct-current generators. The 
machines are for the Aluminium Company’s Works at Foyers, N.B., 
and are to be driven by turbines. 








BritTIsH ASSOCIATION OF WATERWORKS ENGINEERS.—The eighth 
annual winter meeting of the British Association of Waterworks 
Engineers will be held at the apartments of the Geological Society, 
Burlington House, on Saturday, December 12th, at eleven 
a.m. A programme of the business will be issued as soon as it is 
ready. 

Two-wWHEEL Motor Car.—-At the Stanley Show a four-cylinder 
motor-cycle or two-wheeled car will be exhibited. It is claimed 
for this machine that it has ample power—6 horse-power—and is 
free from vibration or noise. The engine is started by simply 
lifting up a lever. A properly upholstered bucket-seat is provided. 
The feet are always within touching distance of the ground, and 
the engine is provided with a gradual clutch. There is no belt 
and only one chain. The weight is 160 Ib. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: 
J. E. D. Graham, to the Tamar, for the Wivern and Hongkong 
Reserve ; W. H, Adams, to the Illustrious ; and B. J. Barnes, to 
the Fire Queen for the Impérieuse. Engineer lieutenants: 
W. W. Bills, to the Hibernia, for the Earnest ; T. O. Jameson. to 
the Hibernia, for the Chamois; P. D. Church, to the Gleaner; E. V. 
Wand, to the Antelope, and W. Rowe, to the Pembroke, for the 
Victorious ; F, A. Fletcher, to the Fire Queen, for the Hampshire ; 
C. J. Huddy, to the President, as Engineer Overseer of Gun 
Mountings at Messrs. Vickers, Son and Maxim, Barrow 7H. Abbott, 
to the Spartan, lent, temporary, and F. Kelly, to the Fire (Jueen, 
for the Kestrel. Engineer sub-lieutenants: R. S, Pearce, UG. W. 
Woodhovse, H. M. Atwool, J. F. Shaw, A. Evans, A. E. Shillcock, 
F. C. Fisher, H. E. Wolfe, J. F. Bell, D. Black, C. Main, J. J. 
Sargent, R. B. Davies, F. W. Hamblin, B. F. Freeman, W. Begg, 
J. C.M. Boyle, W. E. Longland, J. H. Harrison, C. H. Johnson, 
H. W. Portch, F. F. May, W. G. G. P. Lumsden, R. G. Jeffery, 
G. H. White, L. Robins, E. Wyles, J. Hamilton, J. H. Hocken, 
H. C. Read, and L. W. Cargenven, all to be engineer-lieutenants, 
with seniority of November Ist, and reappointed to their respective 
ships on promotion ; J. W. Alexander, to the Drake. 


How To TRAIN APPRENTICES.—In the course of an interesting 
address on ‘‘ Efficiency,” recently delivered by Sir William Allan, 
he dealt with apprenticeship. He said technical colleges were 
undoubtedly advantageous to every apprentice student, but unless 
he possessed the following qualities he had poor chance of coming 
to the front or being truly efficient :—First, capacity, grasp, 
intelligence ; secondly, the power of learning to lead and guide 
men ; thirdly, tact, receptivity, and perception. In a word, he 
must possess brains. He strongly advocated the encouragement 
by managers and foremen of lads with possibilities. A little 
encouragement went a long way with a clever youth. Referring 
to the manner in which apprentices are treated in the Scotia 
Works, Sunderland, he said that during a period of ten years they 
had turned out 142 engineer apprentices. Of these, 67 had first- 
class and 23 second-class Board of Trade certificates, 18 were third 
engineers at sea, 10 were managers, foremen, and draughtsmen 
with Board of Trade certificates, three were engineers in the 
Navy, one was at college, four were deceased, and 16 were 
ordinary fitters or turners. How had that satisfactory result been 
obtained / They took the lads under their care ; they showed an 
interest in them ; they encouraged them. They trained them from 
striking fore-hammer to the tool-dresser to every machine in the 
shop—turning, drilling, planing, and boring machines. They 
were put to erecting, and such adepts were they at erecting that 
they could bed in its bearings a 14in. triple crank shaft weighing 
13 tons in four hours. That included top and bottom bearings. 
They were also sent on trial trips, and taught to take diagrams off 
the engines and how to calculate them. The policy was simply a 
special course of training in the factory, and they insisted on 
apprentices attending science classes in the evenings during oe 
winter months. Many employers were advocating the division 0 
a lad’s apprenticeship into two parts—half college, half factory. 
He did not believe in that. Such a method would inevitably 
minimise the gain of practical experience for the sake of theory. 
Five years’ practical training was none too much for any pro- 
fession, In time, no doubt, these technical colleges would 











a great value to the rising generation. 
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THE PATENT JOURNAL. 


need from “The Mlustrated Official Journal 
Condensed fr of Patents." 


Application for Letters Patent. 


wr When inventions have been “ communicated" the 
name and address of the communicating party are 
printed in italics, 
28th October, 1903. 


389. RECORDING SFEEDS of Veurciy;, W. B. Bell and 
J. G. Kay, Liverpool. 

23,390. Tuanine CaR WHEkL Sats, O. Imray.—(Z. Schiess, 
Ceri 

23,391. 
London. 

93 392. MANDFACTURR of Dygsrurrs, O. Imray.— 

~ (Farbwerke vorm. Meister, Lucius, and Briining, Ger- 
many 

98,393. , Drawers, L. J. Martin, London. 

99,304. P@TROLEOM INCANDESCENT Lamp Burners, W. 

“A. Wheatley.—(H. @ronbladh and B. Grill, Sweden.) 

98,395. Device fot Gas Retort Furnaces, §, Cutler, 

mdon. 

ane ConTINUOUS-ACTION CARBURETTER, A, Schwarz- 
haupt, London. 

93.997. APPARATUS for OPERATING INDICATING Devices, 
F. W. Howorth —{The Actiengesellschast “ M ta” 
—Flecktrische Uhren ohne Batterie and ohne Contacte— 
Switzerland ) 

93,398. CoK'NG of Coat, H. 4. Mavor and Mavor and 
Coulson, Limited, London. 

93,399. Makino of Cement, The Wouldham Cement Com- 
pany (1900), Limited, W. Fennell, and W. Y. Lewis, 

mdor 


ny.) 
RiveTiInc M&TaLiic Srructurgs, G. Ermel, 





le 
93,400, Fug Tupes for Marine Boriers, C. E. Ellis, 
London. 
93,401. CoNSULTABLE FoorraLt RErERENcE, J. A. Leon, 


naon. 

99,402. Sinkina CLEAVING Wepogs, A. Francois, 
London. 

93,403, Seats for Motors, J. E. Thomas and J, Lee, 
London. 

93.404. Tires for PrReventina Sipe-suir, 8. Butler, 
London. 

29th October, 1908. 


98,405. Cor. RapiaToR for Motor’, W. J. Lush, Dartford, 
Keot 


93,406. ‘Evacrric Automatic Twin WIRE Swircn, W. 
Parkinson, Kingston-on-Thames. 

93,407. Domestic Roastine Tix, E. Roberts, Man- 
chester. 

98,408. Pyeumatic Wages, KE. B, Killen, Bangor, Co. 
Down. 

93,409. Sprivas for Carriaces, T. Grant, Brighton. 

23,410, Spanners, J. R. Ainsworth and E. J. Alford, 


ury. 

93,411, WkaTHERPROOF Barog Tits, J. J. Healy, 
Queenstown, Co, Cork. 

98,412. ConTROLLING AIR Paxssurg, R. E. Stevens and 
A. Jackson, Manchester. 

23,4138, Frex-enNoIne CcutcuEes, W. A. Lloyd's Cycle 
Fittings Limited, and F. Howles, Birmiogham., 

28,414. Srgam Enouves, H. 8S. Grieshach and C. Jeffer- 
son, Smethwick. 

23,415. GenweraTine Pagssurg in a Receiver, H. C. 
Reading, Burton-on-Trent. 

28,416. SeL¥-LUBRICATING JOURNAL, L. Sgal, R. Freund, 
and G. Brandstetter, Liverpool. 

23,417. LupaicaTine Hinors, L, Sgal, R. Freund, and 
G. Brandstetter, Liverpool. 

23,418. WaaTuer Cuart, D. E. Benson, G. N. Clark, 
and H. H. Turner, Manchester. 

23,419. Massacg Instrument, J. Fisher, Manchester. 

23,420, RarLway VesTipuLe Wisp Guarps, W. 8. Lay- 
cock, Sheffield. 

23,421. PorntaBLe Mosic Sranp, H. Armstrong, Man- 
chester. 

23,422. Letrer Carp, W. Leopold, Halifax. 

23,423. Sprina Swoncina Crank, J. Connor, Carlow, 
Ireland, 

23,424. Cootine Device for L'q71ps, E. Bergmann, 
Halifax. 

23,425, Apparatus for Towina Saips, W. G. Sinclair, 


ndon. 

93,426. Fieip Giasses and Gocatgs, H. E. Dunhill, 
London. 

23,427. NorsgLess Tires for Wueexs, C. Challiner, 
Manchester. 

28,498. Feep-waTer Fitters, H. B. Watson and T. C. 
Billetop Liverpool. 

28,429. Mixove Cuampar for Furnacers, G. R. Hislop, 
London. 

28,430. Coawor Speep Gear for Motors, J. F. Dunlop, 
Kilmarnock, N.B. 

23,431. Roser Hext Pap, E. Chatterton, F. Tannar, 
and J. Rendall, London. 

23,432, Fotpine Veutcigs, A. C. Smith, London 

28,433. Latue Cuucks, H. C. Heide.—(Scott and Sons 
Company, United States.) 

93,434, Watt Bracket, G. and E. Smith, Thrapston, 
Northants, 

28,435, Hegts for Boors and Sxoxs, T. T. Spencer, 
London, 

28,436, PHotograpuic Cameras, G. Houghton and W. 
A. Edwards, London, 

—— Toss Benpinc Macutngs, F. C. Martin, Alder- 
shot. 

23,438. Yarp or Roap Guuigs, R. Ewing, London. 
23,439. Tag “Crip and Banp" Dery Box, C. Ferry, 
London. ‘ 
23,440, Packtna Fioorina Tries, E. R. Say well, 

vondon, 

23,441, IMPROVED CEMENT-MAKING Paocsgss, R. Pearson, 
London. 

23,442, Rartway and Tramway Motor Car, J. D. Roots 
and The Roots Oil Motor and Motor Car, Limited, 
London, 

a Evectricat Instruments, Crompton and Co., 

imited, and W. A. Price, Chelmsford. 

28,444, ELECTRICAL InsTRUMENTS, Crompton and Co., 
Limited, and W. A. Price, Chelmsfurd. 

23,445. UMBRELLAS and WALKING - sticks, C. Ford, 
London. 

93,446. Carrs for the PREVENTION of Sxa-31cKNEss, J. 
A. Pauchet, London. 

23,447, Covers of Borris, F. Meyer and J. Batcheler, 
London. 

93,448, Srgam Carriacg3 for Tramways, W. Pieper, 


ndon. 
23,449, Recorpine the Scores of BitutaRp3, C. Baxter, 
London, 
23,450. Stremt and WALL Coverina, C. W. West, 
Loughton, 
23,451. Vevoctrgpes, A. H. P. Blunt, London. 
23,452, WaTeR Heaters, J. and J. E. Hussey, 
London. 
oe Apparatus for Heatinc Water, A. Firth, 
on 


40ni ° 
23,454, CoIn-raEED DELIVERY Macuings, A, Marsden, 
London, 
23,455, InTEwsiryina Sounp, H. G. Wieder and H. 
; Knudsen, London. 
28,450. PxEUMATIC Dispatcu Tose Systems, M. Stange, 
London, 
23,457, ANNEALING of MeraLs, J. 8. L. Alexand d 
f A. Shiels, London. ie wien 
23,458. Gon Carrtaggs, A. Reichwald.—(Fried. Krupp 
> Actiengesellschaft, @ ny.) 
28,408, Topacco Pipgs, H. C. Pennell, London. 
3,460, MoLTIPLE EMaompERING Macaings, C. Farmer, 
99 jondon. 
23,461. Etgotric G D 
js _——. ENERATING APPARATUS, P. A. 
23,462, CLEANING RIFLE Barregts, H. V. Maclennan, 


ndon, 
23,468, Rakes, J. L. Taylor, London. 
ae aee, CawDLrst10xs, 2. L. Taylor, London. 
,465. FLusHinc ARRANGEMENTS of LATRINE Systems, 
. R. Palmer, London. 





23,466. Fuusaina of Warer-cLosgta, E, R. Palmer, 
London. 

23,467. Wire Tor3s for Grain Daiits, W. C. Renaker, 

ondon, 

23,468. Gas Burwer, E. Downey, London. 

28,469. Startinc Ecectric Morors, F. C. Newton, 
London. 

23.470. AppLiance for Horpisa Orpzr Sagsts, J. T. 
Steele, London. 


23,471. Taatn Tasiets, F. H. Higley.—(I’. J. Higley, 
South Africa.) 

23,472. Execosive, J. P. O’Donnell.—{C. J. Frank, 
Victoria ) 


23,478, Eraser for Typawattive Macaings, H. B, 
Tooker, London. 

23,474. AvimaTsD PaoTocgrapaH Mscutyges, H. H. 
Moon, London. 

so Inr4éenaL Comp Jstion Esaines, W. H. Barker, 

ndon, 

28,476. Marine Steam Boivers, J. W. Meifort, London. 

23,477. F-srenmnas for RarLway CarriacE Doors, W. 
H. Casselton, T. Dace, and Carter and Aynsley, 
Limited, London. 

28,478. ELECTRICAL TRANSMISSION Of Engroy, A. Artom, 
London. 

23,479. MetHop of Heatinc VacETaBLe Fisegs, O. 
Lugo, London. 

28,480. Crzantna Borter Tunes, H. F. Weinland, 
London. 

28,481. Lever Mecuanism, L Gransac, London. 

23,482. Seconpary Bartrerizs, G. Rosset, London. 

23,483, SepaRaTine Sanp from Wars, G. F. W. Hope, 
London. 

28,484. Macutne for Parniine on Cxo1H4, A. A. Scott, 
Liverp-ol. 

23,485. SHoutpeR Paps for VoLunTgEers, B. M. 
Ormerod, Liverpool. 

23,486. Crocks, J. W. Bell, Liverpool. 

28,487. Kegprna Taoussrs in Goop Sasapsg, E. B. 
Gabbott, Liverpool. 

28,438. ExecraicaL TRANsMIssiOoN of Enmray, A. 
Artom, London. 

23,489. Form of Spgep Inpicator, A. R. Upward, 
London. 

23.490, Excectratc Batrery Prares, 0. Imray -(C. 
Potter, United States ) 

23,491. Hgatina and Cootine Apparatus, A. Shiels, 


ndon. 
23,492. Manuracture of Sirica Giass, H. A. Kent, 


ndon. 
23,493. INTERNAL CompusTION Enorngs, W. Peck, 
London, 
23,494, TaBLEs for Invacips, A. Wei, 
23.495. TarnustT PropeLiers, A. 


ann, London. 
. von Thielmann, 


mdon. 
28,496. Bracetets, W. F. Jennings, Birmingham. 
23,497. Motor Pomps, W. Evans and F. H Awdry, 
Birmingham. 


80th October, 1908. 


23,498, CatrLe Foop, G. H. Hughes, London. 

23,499. OuTsipg Seats for Tramcars, W. Willson, 
Manchester. 

23 500. Gas Lamps, J. M. Brown Glasgow. 

23,501. Buckies, E. M. Sharpe, Kingston-on-Thames. 

23,502. Stroninc and CARRYING F.uIps, J. Collins, 
London. 

23,508. Saruratine Inrectep CLoruine, E. Sergeant, 
Wrea Green, near Kirkham. 

23,504. Inrgrnari Compustion Enarygs, W. H. and W. 
Simmons, Wolverhampton. 

23 505. Recorpine Time, T. C. and H. H. Thomp3on, 
Birmingham. 

28,505. DistrisuTinc Manurg, W., J., and R. Wallace, 

lasgow. 

23,507. Saarr Coupiinos, C. Inwood, Gravesend. 

23,508. Taansmission of Heat, E. N. Molesworth- 
Hepworth, Manchester. 

23,509. AppLyina Gotp to Pane.s, W. J. Wright, 
Manchester. 

23,510. Cotton-TREATING AppaRaTU3, J. Gleave, Man- 
chest er. 

28,511. Gortr Cvs, J. Fisher, Manchester. 

23,512. Fack-GRINDING Macuines, J. W. Porter and 
Luke and Spencer, Limited, Manchester. 

23,518. InrLaTABLE RupseR Toys, T. Dowler, Man- 
chester. 

23,514. Fire.icnrzr. J. Jones. Manchester. 

23,515. Latars, A. Hitchon, W. Bannister, and Howard 
and Bullough, Limited, Accrington. 

23,516. Puoroorapuic Cameras, J. A. Wilby and T. T. 
Howe. Leeds. 

23 517. Comes for Tortet Porpossgs, W. and E. Pilking- 
ton, Birmingham. 

23,518. Sprincs for PgramBu.ators, H. Hyde, Bir- 
mingham. 

23,519. Lames and Niout Liasrt’, J. J. Hooker, Bir- 
mingham. 

23,520. Bari Castors, E. Firth. Halifax. 

23 521. Biow-our Crrcoir Breakers, S. Whipp, Roch- 


dale. 
23,522. Toy for PLayine a Game of SKILL, J. Blackbourn, 


ull, 
23,528, Astatic Maanet, J. Zacharias and E. Lasker, 
Liverpool. 
28,524. Textiie Faprics, I. D. Ward and J. W. Ken- 
worthy, Bradford. 
23,525. Wick Tunes of Lamps, W. Brandon, Birming- 


m. 
28,526. Kwittina Macuings, G. A. Mitchell, Barrow- 
upon-Soar. 
23,527. NoN- REFILLABLE Borrte, W. G. Paliner, 
Sheffield. 
23.528. INsgRTING Keys into KiyvHougs, G. H. Powell, 
London. 
23,529. Sewine Macurings, O. Morgan, Cardiff. 
23,580. Lockine of Pixs of Viottns, T, R. Freeman, 
Slough. 
a Pweumatic Tires, J. Mitchell, Wallingford, 
rks. 
23,582, Tramway Ra1zs, F. Brown, Liverpool. 
23,538. Improvep Truck Crasp, H. B. J. Schmittner, 
ondon, 
23,534. Mitktinc Macuinges, W. Stewart and W. R. 
ine, Glasgow. 
23,585. Sart of SroNEBREAKERS, J. Thomas and J. 
Foster. Leeds 
23,586. Posta Wrappers, C. R. Trinder and W. T. 
Corney, London. 
23.537. WicK-RAISER for Lamps and Or Stoves, C. E. 
Wirth. London. 
23,588. HypopErMic Isvector, L. and A. Callender, 


Derby. 

23,589. Game Hovper for Carvine, H. J. Ramsbottom, 
Sheffield. 

23,540. ELecrric Resistance Boxes, A. H. Adamsand 
A. H. Curtis, London. 

23,541. DrtuTrne Oxeacinous Sup.tances, A. W. 
Southey, London. 

28,542. Gotr Batts, H. Price, Birmingham. 

23,543. Rives for SusPENDING CuRTAINS, H. C. Johnson, 
London. 

23,544. Mountise Grass, B. J. B. Mills.—(H. A. Gross- 
mann, H. A. Knight, and W. A. Courtland, United 
States ) 

23,545. Ecvgcraic Batrerigs, A. Blackman, London. 

23,546. TgLEPHONE MoutupiEces, A. B. Cruickshank, 
London. 

23,547. Screw-cuttine InpicaTor, G. H. Moffatt and 
W. J. Clarke, London. 

23.548. Fiexisie Tope Gas Penpants, W. C. Jones and 
T. B. Smith, Birmingham. 

23,549. Repucine Vatvgs, J. Dewrance and G. H. Wall, 
London. 

23,550. Kitns, H. W. Hemingway. London, 

23,551, Automatic Coupiing, R. Hutchinson, London. 

23,552. Governors, L. J. Martin, London. 

23. va pe aaa ComBInaTion Toot, P, Robinson, 

ndon, 

23,554. WaRp-TWIsTING Macuing, G. Hiller, London. 

23,555. Times for Motors, J. Lane, London. 

23,556. Maxine Gas, H. W. Woodall and A. McD. 
Duckham, Birmingham. 





28,557. Ececrricat O.orce and Baaksg, A. P, Steckel, 
London. 

23,558. Sap Irons, A. L. Eccles, G. Buckman, and F, 
C. Lowthorp, London. 

23,559. HeaTinc Arr, W. H. and R. Thompson, 
London. 

23,560. Screwine Macatne;, 8. A. Danicll, Limited, 
A. Stratton, and J. Bodington, London. 

28 561. Srarm Rops, W. H. Tovks, London. 

23562, Macatwe for Maktna Grooven Brocka, F. 
Schaumburg, London, 

23 563. Dygtna of Leataer, R. B. Ransford.—(L, 
Cassella and Co , Germany.) 

23,564 Beer Taps, J. Prince, Liverpool. 

23,565. Wer Gas Meters, C R. Pearson, Liverpool. 

23.566 Propuctna AERATED Bgveraces, A. 
Southey, London. 

23,567. Startina Gats, R_ G. Jones, London. 

23,568. Games, L Grant, London. 

23,569. Motor Roap Veuicies, W. R. Mackay, 
London. 

23 570. Creantnc Wiepow Sisses, J. H. Apjvhn, 
London. 

23,571. Or. Borwers, W. J. Davey. London. 

23,572. Stgam Gangrators, W. J. Davey, London. 

23,578. Borer Tost Saeet, G. H. Rheutan, London. 

23,574. WirgeLess SigNALLING Apparatus, H. Shoe- 
maker, London. 

23 575. Transmission Gear, W. W. Adams, London. 

23,576. Fitteas, J. F. Barrett, London. 

23,577. Hanp-Lever Baakes for Wacons, E. J. Hill, 
London. 

23,578. Pamparina Destens, G. F. and C. E. Ashley, 
F. F. Hodgkinson, and H. de Siedingk, London 

23,579. Sgcurgtna Bioces to Catenpszrs, G. Herber, 


London. 
23,580. Oarpuretrers for Motors, M. 8. Napier, 
Loadon. 
23,581. Parroratinc Sori Biiugts, A. Poelter, 
London. 
23,582 Ecastic Trees for Veuicites, E. Duerr, 


mdon. 
23,588 Propuctne Motive Fiurps, 8. Wigelius and P. 
i. Laurell, London. 
28,584. Brusnes, F. W. Suter, London. 
28,585. ExecrricaL SicnaLurnc Apparatus, E. L. 
Pinching and W. H. Walton. I ondon. 
23,586. Nore Parser, 8. Mayrhofer and C. D. Levy, 


mdon. 

23 587. Manuracturinc Murat Ptarsgs, E. Oczer, 
.ondon. 

23 588. LeaTHerR TastTiInc Apparatus, E. J. Bliss, 


London. 
23,589. AuromaT:c Davicg, J. D. Middleton, A. Jones, 
and W. H. Morgan, Dunstable, Bedfordehire. 


31st October, 1903. 


23,500. ApsostaBLe Bett Courtine, J. Smith, 8. 
Livingston, and E. Stuck, Liverpool. 

23,591. Papgr Twistinc Macutns, W. Cordeaux, Hull 

23,592. Ergcrric Crrcuit ConTRo.iers, G. J. Philpott 
and G. H. Alderton. Brighton. 

23 598. ApveRrtisinc Davicr, P. J. Wilson, Sheffield. 

23,504. Brakes, A. A. Wade, Leeds. 

23,595. Stoppers for Botriss, E. K. L. Lindon, Liver- 


pool. 

23,596. Wasuine Borries, J. B. and D. Farquharson, 
and W. D. Milne, Glasgow. 

23.597. Psgumatic CLEANING TauNKs of Corron 
Macutnes, L. Hargreaves and Howard and Bullough, 
Limited, Accrington. 

23,598. Cenrres for Latugs, B. W. Winder, Sheffield. 

23,599. TaansMission Gear for Motors, S. A. Ward, 
Sheffield. 

23,600 Cycte Pump Connegczion, R. A. Fletcher, Bir- 
mingham. 

23,601. Stgam Traps, J. Bonthrone, Liverpool. 

— Construction of Suips, 8. C. Chambers, Liver- 


pool 
23,603. Stamp Lirrgrs, D. Smith, Wolverhampton. 
23,604. MetaL TRaveLuine Taunks, W. H. and B. H. 
Jones. Wolverhampton. 
7 VARIABLE Speep Gear, C. W. Siddle, Hudders- 
e 


23,606. TroLtgy Wacons, T. Youvg, Wakefield. 

23 607. Macutnery for Dryina MaTERiaL, J. Fielden, 
Rochdale. 

23,608. Ecrecrric Switcues, J. Tomlinson and H. 
Lomax, Manchester. 

23,609. Piant Stanp, H. Arthur, E. L. Johnston, and 
F. Bamber, Blackburn. 

23,610. Opgnrnc Texti_e Fasrics, J. A. Sackville, 
Manchester. 

23,611. Prorgctive Guarps, C. Waterhouse, J. A. 
Bowett, and Luke and Spencer, Limited, Man- 
chester. 

23,612. Prorsctive Guarp3. C. Waterhouse, J. A. 
Bowett, and Luke and Spencer, Limited, Man- 
chester. 

23,6138. Laptgs’ Sxrrts, H. Forshaw, Manchester. 

23,614. Protectors for Boots, P. E. Roberts, Man- 
chester. 

23,615. Csgicmsa3, The Fireproof Plate Wall Company 
and H. Sidebotham, Manchester. 

23,616. Manuracturinc Crupg Gas, H. Heenan, 
Manchester. 

28.617. Sranps for Hotpinc Books, E. Crowe, Ban- 


ury. 

23,618. Daawoxe SprnpiEs, H. Milnes, Bradford. 

28,619. Rorary Drititine Macarngs, D. 8. Wells, W. 
Mellars, and G. Johnson, Worksop. 

23,620. Carpenters’ Ssootine Boarp, F. A. and C. A. 
Murray, Rickmansworth. 

23,621. Pozzug, F. A. and C. A. Murray, Rickmans- 


worth. 

23,622. Mrrre Box, F. A. and C. A. Murray, Rickmans- 
worth. 

23.623. Paptock Fasteninas, G. Lancelott, Birming- 


am. 

23,624. Starr Rops, G. Jones, Birmingham. 

23,625. Lapour-savinc Buckets, E. P. 
Bamford, near Sheffield. 

23.626. OuTLErs for Sinks, F. C. Smith and F. H. Davis, 
Birminogham. 

23,627. Secugtxe Bortie Stoppers, J. J. Chavasse and 

. W. Kerr, Birmingham. 

23,628. Latcugs, H. Fox, jun., Birmingbam. 

23,629. AcrTyLEng Gas Generators, C. W. Beck, 
London. 

23,630. OvgaHEAD WiRING, A. James and The London 
Motor Engineering Company, Limited, London. 

28,631. CycLte Toot, W. B. Lake and E. F. Elliot, 


Richards, 


mdon. 

23,682. Loaptne Apparatos, W. Rath, London. 

23,683. Automatic RarLway Brakes, A. Leturgie, 
London. 

23,634. Furnaces, W. R. Wills, Sheffield. 

23,635. Gas Praopucers, H. E. Duncan, London. 

23,636. Raisina Exxectric Arc Lamps, W. A. Brown, 
London. 

23,637. PHonograPH CyLinpErs, E. F. Leeds.—(d. 
Haug, United States ) 

23,638. PronograpaH Cyiinpers, E. F. Lesds.—(A. 
Haug, United States.) 

23 639. WairrLeTREE Connections, R. J. Lay, 
London. 

23,640. Poxprine Enorngs, J. Nuttall, G. Bentley, and 
A. A. Whitley, London. 

23,641. CLEANING Tramway Rais, H. G. Pattison and 
G. W. Thomas, London. . 

23,642. Cutrers for Woop-woRKING MACcHINgs, P. W. 
Hardenbicker, London. 

23,643. Pup Couptinas, M. Grodlich, London. 

23,644. Fitters for Boots, A. Lewis, London. 

28,645. Carns, E. Nolle, London. 
,646. Manaitinc Macuinegs, F, W. Howorth.—(C. 2. 
Weisbach Maschinenfabrik, Germany.) 

28,647. E.ecrric Arc Lamps, J. McLaughlin, London. 

23,648. Rerusg Cart, F. M. V. Hunt, London. 

23 pol Construction of Froors, L. C. Mullgardt, 

mdon, 

23,650. Crrcurar Warp Ksirrinc Macurye;, H. Hill, 

London. ‘a 





23,651, ARTICLES of CcroTHiNno, I. R. Walker, London. 

23,652. Execrric Mergrs, Ssci¢été Anonyme des 
Ateliers de Mecanique de Precision de Territet, 
London. 

98,653. Iwteanar Comevustion Exotnes, C. R. Garrard. 
—(H. Meunier and P. BE. Vanberendonck, France ) 

23,654. Matt-carts, G. Smith and J. J. Jackson, 
London. 

23 655. PaoroarapHic Patina Faames, W. F. and 
F. £. Butcher, London. ‘ 

23,656. PoaTe Cameras, W. F. and F. E. Butcher, 


maon. 
23,657. Disc Saurrers, W. F. and F. E. Butcher, 
on. 
23,658. IsocHROMAT:c Scregws, W. F. and F. E. Butcher, 


mdon. 

23,659. Furnaces, W. P. Thompson.—{ Il’. N. Beat, United 
States ) 

23,660. Bornina Hyprocarsoxs in Forwaces, W. P. 
Thompson—{W. N. Best, United States.) 

23,661. Cuecxine Device for Brtuiarps, H. Wiegel, 
Liverpool. 

23,662. Ispicators for Water Merers, C. Meinecke, 

mdon, 

23.663. TgLpHERAGER, Siemevs Brothers and Company. 
— United Telpherage Company, United 

tates ) 

23,664. Srarntinc Motors, Siemens Brothers and Co, 
Limited.—({Siemens and Halske Actien-Gesellachajt, 
Germany.) 

23,665. Dererminine the Position of Sioyaxs, W. C. 
Acfield and H. 8. Starnes, London. 

23,666. Ro_urrs of Paistixc Macuinss, A. Illingworth, 
London. 

23,667. Nsit-privinc Macutng, W. R. Barclay, A. 
Bates, and The British Unit2d Shoe Machinery 
Company. Limited, London. 

.668. Cam Gea, A. E. Jerram and The British 
United Shoe Machinery Company, Limited, 
London. 


2nd November, 1903. 


ee PsoTroGRAPHic PxLaTe Hoipgrs, F. Mitchell, 

mdon. 

23.670. PHOTOGRAPHIC Sautrgrs, The Thornton-Pickard 
Manufacturing Company, Limited, and E. V. Piercy, 
Manchester 

23,671. Wispow Cieanegr, J. Wyld, Bradford. 

23.672. TaacTion Enotnes, J. E. and F. A. Wallis, 
Basingstoke. 

23.673. Heatinc Forwaces, The Old Castle Iron and 
Tin-plate Company, Limited, and J. Phillips, 
Bristol. 

23.674. Macuinery for Wrspine Yarn, G. Paley, 
Manchester. 

23.675. Presses for Trousers, F. H. Whitehouse, 
Sheffield. 

23,676. GeaR WueegL, F. B. Scoffham, Handsworth, 
near Birmingham. 

23,677. Vatve, E. Williams, Manchester. 

23,678. Toy, J. E. Atkinson and A. Miller, Hull. 

— TreNcHiInc Macuings for Woop, E. Verity, 

eds. 

28,680. Apparatus for MouLpine ALLoys iato Stars, 
Cunliffe and Croom, Limited, and R. W. Cunliffe, 
Manchester. 

28,681. Lamps, C H. Worsnop, Halifax. 

23,682. CALENDARS and Darts InpicaTors, J. W. A. Rule, 
Edinburgh. 

23,683. InrgRNAL ComBusTION EncIne3, B. Musgrave, 
Manchester. 

23,684. Nati, C. E. Laurie, London. 

23,685. Borners, J. Badger, London. 

23,686. Danogr Siena for Rattwaya, A. Johnson, 


ereford. 
23,687. Propucine Sats of Metats, T. Parker, Wolver- 
hampton. 
28,688. Door Fastener, M. Davis Deal. 
23,689. Game, F. Y. and F. Phillips and 8S. Jones, 
Manchester. 
23,690. CompryaTIon Scorinc Boakp, H. J, Clark, 


Ryde. 
23,691. SzPpaRaTIoN of Estrainep Water, T. Reid, 


undee. 
23,692. CRYSTALLISATION VessELs, R. Filsche and F. 
Nowak, Berlin. 
— or Coverines for Suetves, H. L Schmidt, 
erlin. 
23,694. DgTACHABLY-sECURING TzeTH, F. Eggler, 


Triin. 
23.695. Dresstne Cases. Erste Iserlohner Faltsch zchtel- 
fabrik Biermann and Co , Berlin. 
23,696. MaNuFAcTuRE of Tvuszs, B. F. McTear, Liver- 


pool. 

23,697. Carpet Brusuegs, M. S. F. Petersen, Hamburg, 
Germany. 

23,698. Tam o’SaanterR Cap Frame, J. P. Wilks, 
Uttoxeter, Staffs. 

23,699. Rivet for Storrine Hougs, W. Wessel, Hamburg, 


ermany. 
23,700. Kwives, J. W. Mulhare., London. 
23,701. Trouser Stretcuer, W. McG. Greaves, Man- 
chester. 
23,702. 


mdon. 
23,703. Dryinc Starcu from Rice, W. F. Bate, 


Apparatus for Catcuatine, K. Geier, 


ndon. 

23.704. Securtna Winpow Sasues, W. L. Barker, 
Weymouth. 

23,705. Hotpine Nosseics for Horsgs, R. Robinson, 
London. 

23,706 Poiieys, H. W. van Rayden and C. B. Robinson, 
Covent y. 

23 707. Letrrer-nox Paotectors, R. H. Pond. London. 

23,708. APPARATUS for Curtinc Fasrics, A. Brake, 
London. 

23,709. Macuine for Skivinc LeatTuer, A. Keats, 
Staffcrd. 


28,710. Kwirg CLEaner, H. A. Porter, London. 
23,711. Rotter and Bai Fatctrion Ciutcuss, J. O. 
Peters. London. 
bag so Manvracturine Dry Barrerigs, H. Nehmer, 
ndon. 
23,713. Torstvgs, H. Davey, London. 
23,714. Taa Kerrie and Savucepan, C. W. Haynes, 


93,715, Ceuhineins Raiiway Siena.s, E. M. T. Boddam, 
23,716. Ovmhaxsive Rattway Siena, E. M. T. Boddam, 
23,717. Orunaziwa Raitway S1ena.s, E. M. T. Boddam, 
28,718. Nirean Kwuivags, G. E. Spence and J. Patterssn, 


mdon. 

23,719. VaRtaBte Spgep Gzar, W. R. Wills and W. L. 
Gilder, Sheffield. 

23,720. LumBar B:tt, A. W. Shelley, London. 

23,721. Piston Cytinpers, L. C. Kiser, London. 

23,722. Sensirisinc PHotocraPss, H. E. Newton.— 
(Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

23,728. Founpry Lapgs, J. Vernon, London. 

28,724. TaBLE Game, A. T. Bratton, London. 

28,725. Tres for Brnt1anp Cogs, A. W. MclL. Keen, 


London. 

23,726. Saips’ Loas, G. G. M. Hardingham.—(J/. S. Negus, 
United States.) 

23,727. Ancu Brick. 8S. H. Clarke, London. 

23,728. Rowxocks, G. C. Marks.—(J. 2. Supple, United 


States.) 

23,729. Aur Fiurers for the Nosr, F. W. Howorth.— 
R Mokr, Germany.) 

28,730. AN Improvap Rune Device, W. H. Pearce, 


ndon. 

28,731. Trams Destination InpicaTor, F. Quick, 
mdon. 

22,732. Spgmp ACCELERATORS for VessELs, G. B. Smith, 


on. 
28,788. RoTrary CLEANING AppPaRaTus, F. M. Faber, 
London, 
23,734. Ciaar Banps, L. M. Weiller, London. 
28,735. Copy Horpsgrs, I, H. P. Golleén, London. 
23,736. NasaL Inwacers, C. K. Teter, London. 
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23,737. CALCULATING Macurngs, E, Selling, London. 

28,788. Boot Macuinsry, F. H. and H. 8. Pochin and 
W. A. Harris, London. 

23,7389. PassencER Lirts, T. Trinder and L. C. Lines, 
London. 

23,740. Screws and Boxts, J. Thomson, London. 

23,741. Disc Water Marers, J. Thomson, London. 

23.742. Harp Rupper Discs for Warsr Merers, J. 
Thomson, London. 

28,748. Execrricat Inpicators, L. P. C. Hodson, 
London. 

23,744. NoMBERING Macuings, P. M. Justice.—(The 
Wetter Numbering Machine Company, United States.) 

28 745. RarLway SIGNALLING ApparRatvs, E. C, Irving, 

on, 

23,746. Construction of Sprayer, R. H. Reeves, 

mdon. 

23,747. Sewer Manwougs, R. H. Reeves, London. 

23,748. DgoporIsER for TREATMENT of Sawaop, R. H. 
Reeves, London. 

23,749. Pompine Apparatus, R. H. Reeves, London. 

23,750. E.ectric SigNaLLine Apparatus, E. Danneels, 
London. 

23,751. GaS-GENERATING Apparatus, A. E. Kiderlin, 
London. 

23,752. CasgIn-CELLULOSE Composition, J. C. Fell — 
(The Casein Company, United States.) 

23,753, TRANSPORTABLE MatL-cart, G. Miiller, London. 

23,754. Patrernina Hoipgrs, A. Proctor, Liverpool. 

23,755. Heatine of Fornacgs cr KILns, J. Armstrong, 
Liverpool. 

23,756. Pumps or Syrinogs, A. Cole and H. D. Woolley, 
Liverpool. 

23,757. AppaRaTus for 
London. 

23,758. ConrrrvaNcgs for BREAKING-IN Horsgs, G. H. 
Aylett, London. 

28,759. Heatine Buitpres, I. Bradley, London. 

23,760. Fotpine Bryocutars, G. Fournier, London. 

28,761. Sautries for Looms, C. and G. Brun and D. J. 
Carey, London. 

23,762. Gotr Batts, A. H. Byng and C. J. Jacobs, 
London. 

23,763. Manuractore of Dyx-sturrs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

23,764. Fornaces for Burninc Oak Briquettes, G. 
Gréndal, London. 

23.765. MecuanisM for IaxrtinG Arr TorPEDOEs, W. T. 
Unge, London. 

23.766. Stow Compustion Compositions for Fusss, W. 
T. Unge, London. 

23,767. Gatvanic Batrerigs, The Halsey Electric 
Generator Company, Limited.—(The Halsey Electric 
Generator Company, United States.) 

23,768. GrRamMopHonEs. C. A. Parsons, London. 

23,769. Motor Cars, P. Turner, London. 

23,770. Process for Morpantina Woot, H. Schraler, 
London. 


Oprntna Bags, O. Jones, 


8rd November, 1908. 


23,771. Apparatus for Testinc Gas, A. H. Lymn, 

mdon. 

23,772. Fitters, F. Candy, London. 

23,773. Hotper for DispLayine Carbs, G. Miller, T. 
Rabjibhns, and E. and M. Riches, London. 

283,774. Movers’ Saraety Lamps, L. W. de Grave, 
Derby. 

23,775. Castine Steg. Rotts, J. Tennant, Glasgow. 

23,776. Davick for Fastentne Stops, F. Love, jun., 
Glasgow. 

23,777. SYPHON FLUSHING CisTEBNs, J. White, Glasgow. 

23,778. Mans for Distnrectine URrNa.s, W. G. Moore, 
Birmingham, 

23,779. Gate VaLvs, A. W. Farnsworth.—(F. 8. Farns- 
worth, Japan.) 

23,780. Cam for Contact Breakers, H. A. Meredith, 
Birmingham. 

23,781. Lavevs for JEwELuers’ Dispiay Paps, J. H. P. 
Hughes, Birmingham. 

23,782. Bep and Cuarr Rest, H. Hudson, Birming- 
ham. 

23,783. Saretps for Guws and Wacons, J. Magnus, 
Manchester. 

23,784. Macninge for Daegssinc Warps, J. Lister, 
Keighley. 

23,785. PREVENTING ExpPLosions in Furnaces, P. Trapp, 
Glasgow. 

3,786. SoLution for TrEaTInc Woop, T. Gare, Man- 
chester. 

23,787. Datvine Betts, J. Bright and Bros., Limited, 
and F. Lye, Manchester. 

23,788. Low-PREsSURE Steam Borxers, H. Collier, J. 
E. Hartley, and Hartley and Sugden, Limited, 
Halifax. 

23,789, CONDENSER for Steam Enornegs, A. W. Farns- 
worth.—(F. 8. Farnsvrorth, Japan.) 

23,790. Ranp TurRNinc Macarings, J. Gimson and 
Gimson and Co. (Leicester), Limited, Leicester. 

23.791. Couptixas for Bicycies, C. T. B. Sangster, 
Birmingham. 

23,702. Means for Prayinc TaBLe Cricket, C. W. 
Procter, Leeds. 

3,793. MANUFACTURE of RupreR Tosges, R. Bridge, 
Manchester. 

23,794. Seats for WarTer-ciosets, E, Lapish, Man- 
chester. 

23,795. Locks, T. W. Wilkes, Birmingham. 

23,796. Rait Grinper, A. Brown and L. W. Cresta, 
West Bridgeford, Nottinghamshire. 

23,797. DRaucHt Preventer, J. I. Widdop and M. 
Whitehead, Wigan. 

23,798. Locks, A. H. Day, Bristol. 

23,799. Srormna ACETYLENE Gas, 
Challenger, and J. H. Nott, Bristol. 

23,800. Opznrna Foop Recepracigs, V. A. Roth, Dids- 
bury. 

23,801. Fiy-rrames, H. A. Smethurst, Oldham. 

23,802. Fornaces for ME.tTinc MegtaL, G. Craig, 
Glasgow. 

23,803. Comptngep WHEEL and Track Brake, J. Chap- 
man, Preston. 

23,804. Cup for the Bowpgn Brake, V. E. Hutfield, 
Gosport. 

23,805. VentiLator for VeniciEs, R. Kerr, Longsight, 
Manchester. 

23,806. Improvep Lapigs’ Overauis, J. H. 8. May, 
Belfast. 

23,807. Mantie, C. J. Sutton and J. Rudd, Bolton. 

23,808. ADVERTISING, A. Bowers and I. Bryce, Porto- 
bello, N.B. 

23,809. Mersop for Drivinc Turpines, H. Robinson, 
Manchester. 

23,810. Breap Try, P. E. Trainer, Gorton, near Man- 
chester. 

23,811. Carin Pipg Vices, W. J. Grinden, London. 

28,812. Caarn Wrencues, G. W. Bufford, London. 

23,813. Sprina Cycie Frame, J. H. F. Reid, Dumbar- 
ton, N.B. 

23,814. Brooms, H. B. Waring, Chorley, Lancs. 

23,815. Oakep or OaKEL, J. N. Davis, Plymouth. 

23,816. INCANDESCENT Gas Lames, T. Warburton, Batley, 
Yorks. 

23,817. Neck and Wrist Bann, H. Igel, Gateshead-on- 


H. Kinsey, G. 


ne, 
23,818. Process of Perrectixe Incots, R. W. Hunt, 
London. 
23,819. Perrectine Cast Steet Iscots, R. W. Hunt, 
Londor. 
23,820, 
ondon. 
23,821. Parrectine Cast Sreet Incots, R. W. Hunt, 
London. 
. Apparatus for Perrectine Incorts, R. W. Hunt, 
vondon, 
— Compressinc Metat Incots, R. W. Hunt, 
.ondon. 
23,824. CALENDAR ATTACHMENT for Clocks, H. Hegen- 
bart, Dresden, Germany. 
23,825. Devick for Cootine Arr, H. Dubois, Cologne, 
Germany. 
23,826. CatcuLaTina Macuings, P. M. Justice.—(The 
St. Louis Computing Company, United States.) 


Iscot PerrecTiInc Macuing, R. W. Hunt, 





23,827. CammricaL Fire Enarngs, J. Blaikie and Sons 
and W. Lewis, Dundee. 
23,828. Boat DetacuiIne Apparatus, J. R. Raymond, 


mdon. 
23,829. Apparatus for PrRintina Macuings, A, Sauvée, 

adon. 
23,830. Exgorric Lieut Firrines, W. W. Barton, 

London. 
28,831. Manuracrurge of Hosrery, T. H. Baker, 


ndon. 

28,882. Boor Macuinery, F. H. and H. 8, Pochin and 
W. A. Harris, London. 

28,833. Ececrarcat Resistances, P. M. A. Matthews, 
Manchester. 

23,834. RoLLEDToILet Paper Howper, H. W. Farr and 
J. Blower, Belfast. 

28,835. Caps, H. Koenigsberg, London. 

23,836. Contact Maker for Petro: Motors, D. H. 
Gainsford and F. Smart, Northampton. 

23,837. APPARATUS for Puriryina Warsr, E. Declereq, 


ndon. 

23,838. Doors for Cokg Ovens, H. Spatz, London. 

23,839. Curtarn Cups, J. B. Ward, . 

23,840. Wirke-pRawine Macuines, H. H. Lake.— 
(/roquois Machine Company, United States.) 

28,841. Stram Turpings, G. A. Nussbaum, London. 

23,842. Sounp Re-propucinG INstTRUMENTs, H.G. A. I 
Wieder, London. 

23,843, CanrrirucaL Liqguip Sgparators, G. T. 
Renrerfelt, London. 

23,844. Startine Gatgs for Racina, H. J. Gridley, 

for 


London. 

23,845. APPARATUS J. H. 
Matthews, London. 

23,846. SterHoscopsgs, H. G. A. I. Wieder, London. 

28,847. Om Lamps, H. Sissens, Sheffield. 

23,848. Treatment of Compcex Orgs, J. B. 
Alzugaray, London. 

28,849. Sawone Macuinery, A. Ransome, London. 

23,850. Controtiine the Suppty of Gas, E. J. Piper, 


PLayiInc a Game, 


de 


ndon. 

28,851. Ececrric Crangs, Stothert and Pitt, Limited, 
and W. Pitt, London. 

23,852. Hanp GeaR MassaGina Macuing, J. van T. 
Daniels, London. 

28,858. ELtectric Meters and Switcuss, E. du Bois 
and The Reason Manufacturing Company, Limited, 
London. 

28,854. ALTERNATING CURRENT MagrerRs, O. I[mray.— 
(Siemens-Schuckert Werke G. m. b. H., Germany.) 

28 855. Exrractine Metats from Orgs, R. C. Wild, 
London. 

23,856. Time-REcoRDING Srampa, W. P. Thompson.— 
(J. C. Wilson, United States.) 

23,857. Reapine off the Course from the Compass, De 
C. Beamish, Liverpool. 

23,858. Meratitic WHegis for VeHIciEs, T. Midgley, 
Liverpool. 

Tings for Roap Vexicizs, R. Thornton, 
London. 

23,860. ALUMINIUM Wertpine, S. Cowper-Coles and 
Co., Limited, and 8. Cowper-Cole3, London. 

23,861. ALLoy, La Société Anonyme la Neometallurgie, 
London. 

23,862, Etectric Loa-Recorpisc Apparatus, H. von 
Kohler, London. 

28,863. E.ectrric Distaisvtion Systems, J. H. Hall- 
berg, London. 

23,864. NON-REFILLABLE Bortier, G. Crossley, London. 

23,865. Moron Tricycizs, W. J. Lloyd and W. Priest, 
London. 

23,866. Lerrer Carbs, T. Eismann, London. 

23,867. PHotoarapaic Copyinec Macutngs, F. Rachel, 
London. 

23 868 Car Sionats, G. M. Lane, G. A. Smock, and B. 
Crowell, London. 

23,869. AcgTyLenic Gas Compounp, T. H. F. Walker, 
London. 

28,870. SreRgoscorgs MADE of CaRDBOARD, K. R. Sider- 
baum, London. 

23,871. NEEDLE-THREADING ATTACHMENTS for Sawina 
Macurngs, S. B. Battey, London. 

23,872. GaS-DRIVEN TuRBINE Motors, L. Wilson, 
London. 

23,873, STRETCHING and Pressinc GaRMeENTs, H. D. B, 
How, London. 

23,874. Sprine Cures, G. W. McGill, London. 

23,875. Kngapinc Dovea, H. J. Haddan.—{IV’. Stein- 
brecher, Germany.) 

28,876. AUTOGRAPHIC TgLEGRAPH Systems, A. Korn, 
London. 

23,877. VARIABLE SPEED MECHANISM, A. Garnischevsky, 
London. 

4th November, 1903, 


23,878. Wepoex for Fixtna Doors, E. 
Southampton. 

23,879. Apvertistinc Tire for CyciEs, 
Beaconsfield, Bucks. 

23,880. Exuaust Staam Greask Separators, 8, W. 
Baynes, London. 

23,881. ArtiFiciaL SunstiruTes for Esonitre, 0. D. 
Lucas, London. 

23,882. Jomnts of Tramway Rartzs, C. A. Acaster, 
Sheffield. 

23,883. Urinaus, M. J. Adams, Scotswood-on-Tyne. 

23,884. Harr Po, H. C., A. C., and M. F. Fraser, 
Glasgow. 

23,885. PrRoTEcTING ProprLLeR Saarrs, J. W. Ianson, 
Glasgow. 

23,886. Lupricators, G. Fisher and V. Krosli, Man- 
chester. 

23,887. AgriaL Macuings, H. 8. Booth, Manchester. 

23,888. Stanp for DispLayine Articies, L. Holland 
and T. Griffiths, Birmingham. 

23,889. Preparation of Fipre:, I. Ickringill, 
Keighley. 

23,890. Funnet for Cuaroine Liquins into BorriEs, 
E. Wawrinaand J. Zangerl, Stockton-on-Tees. 

23,891. Fastener for Stain Rops, F. W. Lygo, Bir- 


Summerfield, 


J. Jackson, 


mingham. 

23,892. OcTstpg Sgats of Tramcars, F. Hampson and 
W. A. Bennett, Manchester. 

23,893. Ratstne Pitz on Faprics, C. Blair, Liverpool. 

23,894. Empioyers’ Timez Recorpers, F. Brook, 
Huddersfield. 

23,895. RoBERTSON'’s PaTENT Boots, W. L. Robertson, 
Bolton. 

28,896. Toor Gear, G. P. Main, G. T. Hilton and T. 
Main, Loughborough. 

23,897. DeveLopine Fitms, J. B. 8S. McIlwaine, Fox- 
rock, Co. Dublin. 

22,898. MgcuanicaL Motive Powgr, W. C. Morton, 
Richmond. 

23,899. VERMIN Trap, G. Rhodes, Hoyland Common, 
near Barnsley. 

23,900. APPaRaTUs for REGULATING TEMPERATURE, FE. 

Paul, Liverpool. 

23,901. Foon CoveRInc MATERIAL, W. W. Melville, 

mdon. 

23.902, AUTOMATICALLY EXTINGUISHING F1RE, J, Fiddes, 
London. 

23,903. Macuings for Winpinc Yarn, H. H. Lowe, 
Manchester. 

23,904. Ourstpg Sgats for Tramcars, E. Barclay, Man- 
chester. 

— Rina Spryyino Frames, J. B. Pirrie, Carrick- 
ergus, 

23,906. Harr Pons, 8. Dure, Liverpool. 

23,907. Haw Power Brakes for Wacoys, D. J. Morgan, 


ardiff, 
5 Seats of Fotpine Cuarrs, J. Aylward, 


mdon. 

23,909. CructBLe Furnaces, M, Harvey, Birmingham. 

23,910. Mempr.angs of GRapHOPHONES, A. C, Piccinini, 
Liverpool. 

23,911. PREVENTING PoncTURE of Pygumartic Tiegs, E. 
Alexandre, London. 

23,912. Brake and Hanpxgs, R. M. Kitto, Porthleven, 
Cornwall. 

—_ Perrot Enoines, A. 8. Baker, Southend-on- 

a 


23,914. Wire Cos, Spring Cicar Incisor, A. Bills, 
London, CHS a 





23,915. Evecrric Lieut Apapror for Reapina Lamps 
W. L. Miller, Glasgow. 

28,916. ApsusTaBLe Wire Frame for Hars, F.C. W. 
Streathfeild, London. 
23,917. ApRasiveE WueeEts, G. W. Walker, G. Ward, 
d R. Chisnell, Canada. 
23,918. Maxine Atumina, L. R. Keogh and B. 
Broughton, Canada. 

28.919. Manuracturg of Atomina, L. R, Keogh and 
B. Broughton, Canada. 

23,920. ‘PROPELLING and Sregrinc Airsuips, EB, Guess, 


on. 

28,921. Brusues for Borr.e-wasHiInea Macuings, W., 
J., A., and R, Francis, London. 

23,922. Srartinc Mecuanism for Motors, T. L. 
Mitchelmore, London. 
28,9238. TRaNsMITTING MgcHANieM for Divina Motor 
Cycugs, A. L. Cobb and H. J. Robinson, London. 
23,924. Fastentna ENvELopss, H. Withers-Lancashire, 
Goring, Sussex. 

23,925. Automatic Eyg-sicur Tastina Macutng, A. 

hn, London. 

23,926. Drivina Muecuanism for Bicycixes, EK. J. 
Warmington, London. 

28,927. Daivine Gear for Bicycgs, E. J. Warmington, 
London. 

23,928. CoTrtyNG our Reg3IstaNce in ALTERNATING 
Current Motors, J. Bush, London. 

28,929. TrouskR Presser and Srretcuer, G. E. Butler, 
London. 

28,930. SoUND-REPRODUCING INSTRUMENTS, A. N. Petit, 


London. 

23,931. Govgrnina Motor Veuicies, W. C. Blackett, 
London, 

23,982. Paeventine Sipg-surp in Motor Cars, H. 8. 
Brownlog, London. 

23,933. Reriectors for Ecectric Lamps, J. Laird, 
London. 

23,934. Fixina Pipe Vicss, J. H. Prime, London. 

23,935. Box for Mustcat Instrument Srrinas, V. J. 
and A. D. Cooper, London. 

23,986. DistrinuTiIna Sewace, H. L. Doulton and R. 
J. Pleace, London. 

23,987. Main Car Saart Hivxorgs, W. J. Harris and G. 
Carey, London. 

23,988. Set-squarss for Usk in Drawino, H. H. Mur- 
doch, London. 

23,939. Automatic Re.rer Vatves, E. H. Beckett, 


mdon. 

23,940. The “‘Cimscuger Depry” Box, C. Clifford and 
C. Perry, London. 

28,941. Neckties, E. Beale, London. 

23,942. Detivertnc Topges of Giass in Excuance for 
Cors, H. J. Francklin, London. 

23,943. Batt VaLves for Cisterns, W. H. Callan, 
London. 

23,944. Brusugs, H. Konyn, London. 

23,945. Hurpie, W. H. Potter, London. 

23,946. InrLaTING and Sgcurina Foorsauis, C. H. 
Ancill, Birmingham. 

28,947. Stones for RatLway Piatroras, W. Glossop, 
London. 

23,948. Exrecrric Tramcars, G. J. Conaty, Bir- 
mingham. 

23,949. Vatve Movements, H. E. Newton.—(H. &. 
Worthington, United States ) 

23,950. CrosIne JaRs or VassEits, J. Johnstone, 

on. 
23,951. CONTROLLING ComBusTION in Fornaces, ©. Erith, 


mdon. 

23,952. REFRIGERATING Mik, E. G. N. Salenius, 
London. 

ee for Grass Daawine, G. H. Harvey, 


London. 

23,954. TooLs for Curtina Borer Stays, T. W. Ford, 
Lond 

23,955. 


London. 
ye Brake Apparatvs, J. Gresham and H. A. Hoy, 

mdon. 
23,957. Paps or Supports for Jiwgiuery, M. Mayer, 

London. 
23,958, PowgR TRANSMISSION in VeaicuEs, C. 8. Schultz, 


on. 
Levers for Road Venicigs, &c., J. Dring, 


ion. 

23,959. STROPPING or SHARPENING Razors, J. Dugmore, 

ndon. 

23,960. Pygumatic Hammers, H. J. T. Piercy, 

mdon. 

23,961. Meters for Exvecrric Systems, E. Cunliffe- 
Owen, E. W. J. Macdonald, and A. F. Harmer, 
London. 

23,962, ApsusTABLE Meta Gavoxs, J. W. Paton, 
Liverpool. 

23,963. Prorectinc Screw Tureans, G. W. La Vco, 
London. 

23,964. MetHop for Repuctna E.ements, F. J. Tone, 
London. 

23,965. Parventina Keys Dropptna from Locks, F. 
Saeftel, London. 

23,966. Mgasurninc Apparatus, F. M. Steadman, 
London. 


London. 

23,968. CLosurE for Borrizs and Recerracirs, F. C. 
Bell, London. 

23,969. Propuctna ARTIFICIAL Stongs, J. L. Schmidt, 
London. 

23,970, Pencit Hotpgrs, W. Massam, London, 

23,971. Cocks, E. B. Clinckett, London. 

23,972. DELIVERING QoaNnTiTigs of Fiuip, E. B. 
Clinckett, London. 

23,973. Macuines for Crgantne Kwives, P. Zanchi, 


23,974. , — for Maxrixa Bottigs, C. Boucher, 

23,975. "Man-cancs for CaILpReNn, T. Hardstaff, 

23,976, Rinses for Cutrina Cork, W. Strobell, 

23,977. Oszounane BorT_e Capsvuces, T. Prechtell and 
J. Neuwirth, London. 


28,978. Ecectric Current Conpucrors, E. Giraud, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


785,680. Process or Maktna Concrete Pues, F. 
Shuman, Philadelphia, Pa.—Filed June 5th, 1903. 

Claim.—{1) The method of making concrete piles, 
which consists in providing a pile with an enlarged 
and detachable point, driving said pile to displace the 
earth and thereby form a hole larger than the pile stem, 
withdrawing the pile, without the point, and then 
filling the hole above said point with concrete or other 
plastic material and permitting the same to set, 


substantially as specified, (2) The method of Sar 
concrete piles, which consists in providing a pile wit 
an enlarged and detachable concrete point, driving 
said pile to displace the earth and thereby form a 
hole Jarger than the pile stem, withdrawing the pile 
without its enlarged concrete point, and then filling 
the hole above said point with concrete or other 
plastic material, and permitting the same to set, sub- 
stantially as specified. 

735,795. Mecuanism ror Srrippinc Incots FROM 
MovuLps, W. ‘orse, Worcester, Mass.—Filed 
November 8th, 1901. 

Claim.—(1) The combination of a car, an ingot-mould 
mounted thereon in vertical position, means for raising 
the ingot vertically in the mould and means for holding 
the ingot in its raised position after the withdrawal of 
the elevating means. (2) The combination of a tapered 





— 


ingot-mould arranged in vertical position with its large 
end uppermost, means of raising the ingot vert ically 
in the mould and means for holding the ingot in it 
raised position after the withdrawal of the elevating 
means. (8) The combination of a car, an ingot-rnould 
mounted vertically thereon and having Ventilating 
orifices near its bottom, connecting with the interior 


or wash side of the mould, and means for openiny said 
orifices without disturbing the vertical position «f the 
mould on the car, to allow a vertical circulation of air 
through the mould to cool the same. 


735,912. Ruapounp-PREVENTING Dksvicr 
Enornes, C. Schrot:, Cologne, Germany 
February 7th, 1901, 

Claim.—An apparatus for preventing the reb. 1nd of 
gas in the feed pipe of gas cugines, consisting  f 
chamber arranged in the feed pipe, said feed | ipe, 
where it discharges into the chamber, being formi in 


FOR Gas 
— Filed 


the shape of an obliquely-tiuncated stud having its 
discharge tubstantially in line with the flow of the 
gas through said feed pipe, a hinged lid closing the 
oblique mouth of said stud, and a spring bearing upon 
said lid, in combination with exteriorly-operable 
means for regulating the pressure of the spring upon 
the lid. 
735,985. ANCHOR-STOWING MECHANISM FOR Supe, J. 
Kidd, Duluth, Minn.— Filed January 3rd, 1903 
Claim.—(1) The combination with a hawse pipe 
constructed at its upper end to be secured to the deck 
of aship, of an anchor pocket having a horizontally- 
disposed compartment for the reception of the flukes 
of an anchor, andan inclined hollow extension secired 
to and communicating with the lower end of said 
hawse pipe, said pocket having an opening in its 
front for the passage of the flukes of an anchor into 


said horizoatal compartment. (2) The combination 
with the hull and deck of a ship, each having an 
opening therein, of a pocket within the hull in line 
with the opening therein, and provided with flanges 
secured to the inner face of the hull, a hollow exten- 
sion on said pocket, an inclincd hawse pipe secured 
at its upper end to the deck in line with the hole 
therein and secured at its lower end to said hollow 
extension. 
736,016. Process or Generatine Evectricity, /. H. 
Reid, East Orange, N.J.—Filed May 17th, 1902. 
Claim.—(1) The process or method of converting the 
potential energy A errand fuel into electrical energy, 
which consists in conducting a fuel gas into a porous 
receptacle pervious to gas but impervious to liquid, 
maintaining a heated liquid electrolyte at the opposite 
face of said receptacle, supplying oxygen to the heated 
electrolyte, and providing conductors for the developed 


electricity from the porous receptacle and from the 
liquid electrolyte. (2) The process or method of con- 
verting the potential energy of gaseous fuel that 
consists in diffusing gaseous fuel in a porous electro 
conductor from one side thereof, maintaining a fluid of 
electrolyte upon the other side of said conductor and 
therefrom supplying oxygen for the oxidation of said 
fuel, maintaining the temperatures of said conductor 
and the fluid below the temperature of rapid oxidation, 
and unequal with reference to each other, and pro- 
viding external electrical collectors, substantially aa 
described, 
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THE LIMITS OF WORKING STRESS IN 
BRIDGES, 
No. I. 

Tue following paper sets forth the considerations which 
determine the limits of working stress in bridge struc- 
tures, with examples of the limits actually adopted in 
the case of important bridges. 

Historical and introductory.—Up to a comparatively 
recent date it was the practice of bridge engineers 
when designing and calculating girders for railway bridges 
to deal with the moving load in the same way that they 
dealt with the dead load, that is, simply to add the two 
together. The weight of the engine, tender, and other 
vehicles, was added to that of the floor, permanent-way, 
ballast, and girders, and the sections of iron were adapted 
to meet the stress from this load, with a factor of safety of 
about one-fourth of the ultimate or breaking stress. 
This safe stress for tension in wrought iron allows a unit 
stress of 5 tons per square inch. 

The regulation which stil] exists in the Board of Trade 
rules for raiiway bridges is that of allowing a stress of 
5 tons per syuare inch for wrought iron in tension, and 
4 tons per square inch in compression for the same 
material. For steel the limiting stress is 6-5 tons per 
square inch. No consideration in this regulation is given 
to the range of stress, or the proportion between the 
static and moving loads ; and no account is taken of the 
impact or the increased effect of a quickly-moving load 
on bridges of small span. It appears to be obvious 
that this will give either an excess of strength in large 
span bridges, or a deficiency in the strength of spans that 
are comparatively small. It seems necessary to allow a 
smaller unit of stress in those parts of a bridge such as 
the longitudinals, rail-bearers, and suspenders, that are 
liable to sudden loading, than is necessary in the longer 
girders, where the effect of impact and rapid loading will 
aot be so great. The earliest regulations of the Board of 
Trade were made in 1849 with regard to cast iron bridges, 
and did not include at that time any rule with reference 
to bridges of wrought iron. It is remarkable that in the 
case of the early rule in connection with cast iron 
bridges it was recognised that moving loads should be 
allowed for in a manner different from static loads, and 
it was ruled that three times the dead load and six times 
eel moving load should be added to obtain the breaking 
load. 

It was in 1859 that regulations were made for the 
adoption of wrought iron in railway bridges, and it is 
understood that the above-mentioned figure of 5 tons per 
square inch was based on the assumption that the ulti- 
mate strength of wrought iron was 20 tons per square 
inch, and that a factor of safety of 4 should be 
required. 

In 1877 the regulations were amended in order to 
permit the use of mild steel, and the figure of 6} tons 
per square inch was fixed as the greatest allowable stress. 
If the same factor of safety were assumed as in wrought 
iron, we should have the ultimate, or breaking, strength 
of steel made out to be 26 tons per square inch. 

For comparison, it may be noted that 5 tons per 
square inch is equal to 7°9 kilos. per square millimetre, 
and that the Prussian rule was 7 kilos. per square 
millimetre, and in France 6 kilos. per square millimetre 
for the standard trains. At about this time it was 
generally considered that the effect produced by moving 
loads was about double that produced by dead or static 
loads ; and it was assumed that if a factor of safety of 
3 tons for dead loads and 6 for moving loads were taken, 
the question was settled satisfactorily. Taking the 
treaking stress of wrought iron in tension as 21 tons per 
square inch, and mild steel as 27 tons per square inch, 
the safe working stress for wrought iron would be :- 


Dead load ... 7 _ tons per square inch 
Moving load cians cee ze on 

And for steel :— 
Dead load ... ... 9 tons per square inch 
Moving load Svan ace ene ss pe 


This theory was, however, soon found to be incorrect, 
as the moving load here assumed is essentially different 
in its action from that ensuing from the passage of loco- 
motives or other rolling loads travelling at speed over a 
bridge. Engineers regarded the rule as more theoretical 
than practical, and it became usual to fix the working 
stress for wrought iron at 4 tons per square inch for 
moving loads, and 6 tons for static loads. The rule was, 
however, a marked step in advance, and the principle 
was recognised that the moving load may be equated 
with the static load by the use of a suitable coefticient, 
although it was not acknowledged that there should be 
any difference in the value of the coefficient with regard 
to the relative amounts of the two kinds of load. 

Railway engineers, however, now began to realise that 
the effect of the rolling loads on a long span bridge, with 
its far larger proportion of metal, was relatively much 
less than the effect upon a short span bridge, and some 
engineers even made a scale by which the unit stress 
allowed varied as the span. It was acknowledged that 
the effect of moving load, compared with dead load, was 
not always the same, but was less relatively as the pro- 
portion of dead or static load to moving load became 
greater. The principle of graduating the unit stress as 
the moving load becomes less or greater was now adopted. 
Many American engineers took up the subject, and care- 
fully apportioned the stresses in this way, and classified 
the unit stresses both in accordance with the relative 
value of the moving load, the length of the span, and 
the position of the member in the girder. 

The nominal stress, which is treated as for a static 
load, is increased, or decreased, by a fraction of a 
percentage, in order to obtain the working stress accord- 
ing to the position of the member, the permissible stress, 
however, remaining constant. Recent specifications, 
both made in America and in Europe, although different in 
detail, give much the same result, being based upon the 
Same considerations, The unit, or working stress, is 





made to depend upon the range of stress, or upon the 
impact, or both these causes combined. 

Many experiments of very great and essential import- 
ance have been carried out in the latter half of the 
nineteenth century. The results have been of a very 
satisfactory nature so far as they have gone, but the 
experiments have not been so complete as could be 
desired. Sir William Fairbairn proved that a riveted 
girder, loaded to one-third of the load which would not 
have broken the girder had the load been gradually 
applied, failed, after the load had been applied 313,000 
times in fairly rapid succession. 

A series of experiments were made by Herr Wohler 
and Professor Spangenberg over about a dozen years, 
terminating in 1871. They made the following law, which 
is known as “ Wohler’s Law”:—“ Rupture may be 
caused not only by a steady Joad which exceeds the 
carrying strength, but also by repeated applications of 
stresses, none of which are equal to this carrying 
strength. The differences of these stresses are measures 
of the disturbance of the continuity, in so far as by their 
increase the maximum stress which is still necessary for 
rupture diminishes.” Bauschinger also made a long 
series of similar experiments, which practically confirm 
those previously made by Wohler. 

Sir Benjamin Baker has also made several experiments 
which confirm those made by Wohler. For example, he 
found that when a shaft was loaded to about one-half of 
its breaking weight gradually applied, and was set 
rotating, fracture occurred after about 5000 reversals of 
the stress. A bar of cast iron was loaded with a weight 
which, according to Fairbairn’s experiments, it should 
have carried for an indefinite time, and broke in two 
minutes when set gently rotating. A bar of fine tough 
steel became so changed in its constitution when it 
fractured after a few months’ rotation that it proved to be 
not superior in strength to a new cast iron bar of the 
same section. He also proved by experiments on flat 
bars of steel which were repeatedly bent, and then tested 
by direct crushing and direct tension, that the effect of 
repeated stresses is more prejudicial when in tension than 
when the stress is in compression. 

Soon after the results of Wohler’s experiments were 
known Launhardt published a formula which applies to 
the cases in which the stresses are either tensile or com- 
pressive. These formule were extended and amplified 
by Weyrauch, who introduced the formula relating to 
the case where a member of the structure is subject to 
stresses alternating between tension and compression, or 
between shearing actions in opposite senses. It is upon the 
Launhardt-Weyrauch formule, published about the year 
1881, that the modern treatment of the question of 
working stress is based. 

A most valuable contribution to the subject of work- 
ing stresses was given by Mr. E. Herbert Stone, 
M. Inst. C.E., in 1899, in the form of a paper, read before 
the American Society of Civil Engineers, and reprinted 
for private circulation, with criticisms and comments 
by several expert bridge engineers. Mr. Stone, in this 
paper, has divided the moving load effect into two- 
the impact, or ‘‘ immediate” effect, and the fatigue, or 
“cumulative” effect- and the facts given are derived 
from some hundreds of experiments made on Indian 
railway bridges. This portion of the paper is of special 
interest, even if entirely separated from his combination 
of these results with those obtained from Wobhler’s 
experiments. 

The American standard system of bridge calculation, 
for railway loads has been described by Mr. J. A. L. 
Waddell, M. Inst. C.E., in his book “De Pontibus,” 
published in 1898, and a paper written by Mr. W. B. 
Farr, and read before the Institution of Civil Enginners 
in February, 1900, with the ensuing remarks and corre- 
spondence thereon, has also assisted in the consideration 
of the subject. 

Thus, during the last half-century the consideration of 
one ton of moving load has become a very complex 
matter, instead of being treated exactly in the same way 
as one ton of static load. It is found that for any part 
of a bridge structure the quick application of one ton of 
moving load has a greater effect than that produced by 
one ton of static load, and that the amount or percentage 
by which it is greater varies for different ratios of moving 
load to static load. 

Deflection and _ vibrations.—Professor T. Claxton 
Fidler, in his book on “ Bridge Construction,” states that 
the different weights on the wheels of a locomotive going 
over a bridge at speed are not maintained at the same 
value for many consecutive seconds, and that the 
observed deflection of the axle springs shows that the 
distribution of weight varies from second to second, 
sometimes with very wide variations. The greatest 
variation is said to occur at the leading wheels, where 
the weight is sometimes off altogether and sometimes 
disproportionately great owing to the rolling and 
plunging of the engine. The thrust or pull of the 
connecting-rod has the effect at every revolution of 
adding or removing weight from the driving wheel to 
the leading wheel and vice versa, and there may be other 
variations due to imperfect balancing of the revolving 
and reciprocating parts. From this consideration he 
suggests that 25 per cent. should be added to the normal 
load of the heaviest axle in the case of all cross girders 
and intermediate bearers. 

An interesting paper was inserted in the “Minutes” 
of the Institution of Civil Engineers, vol. xc., written 
by Mr. S. W. Robinson, M. Am. Soc. C.E., on the 
vibration of bridges, and a réswmé was given of a large 
number of experiments on American railway bridges. The 
deflection and vibration were marked by means of a stylus 
and moving register during the passage of ordinary trains 
over the bridges. It was found that the line pioluced by 
the stylus consisted of a primary series of long undula- 
tions, or waves, surmounted by a secondary series of 
short and sharp waves, representing a secondary set of 
oscillations, or vibrations, having a short time period, but 
avery considerable amplitude. In some cases it was 


found that the latter vibrations had an amplitude equal 
to the primary deflection. Generally, it was found that 
the secondary vibration was from 28 per cent. to 57 per 
cent. of the primary deflection, or, in other words, that 
the momentary deflection was from 14 per cent. to 28°5 
per cent. greater than the primary deflection. It was 
also found that the time period of these vibrations coin- 
cided with the period of revolution of the driving wheel, 
and it was considered that the unbalanced rotating 
masses of the engine were the primary cause of the 
vibration. The author also attributed the more violent 
oscillations to the cumulative effect of repeated impulses 
from the wheels of the train, particularly when the dis- 
tance between the cross girders or panel lengths about 
equals the distances of the wheels, and is augmented by 
the isochronism of these impulses with the time period of 
vibration of the loaded bridge. 

The early experiments on the deflections of railway 
bridges, and the consideration of the theory of ingeet, 
appeared to show that the effect of moving loads is 
as destructive as static loads of twice their amount ; 
but it may be noted that from experiments of a later 
date it is almost proved that rolling loads do not come 
on the bridges with sufficient suddenness, the time 
occupied in passing over the bridges being too long for 
the full effect of the impact to be developed, or it may be 
that the inertia of the static load does to some extent 
neutralise the effect of the impact of the rolling load. 
Rail joints should be carefully avoided upon the bridge, 
as there is nearly always some amount of shock where 
the joints occur. 

It has been noticed that in the case of a train of 
equally loaded goods wagons with equally spaced wheels 
the deflection has been found to be greater than that due 
to the engine in front, and the only explanation of this 
is that the repeated impulses due to the load being 
applied at regular intervals caused the load to be to some 
extent cumulative. It has been noticed also that with 
some moderate speeds the deflection has been found to 
be greater than when the same train was passed over at 
a speed much higher. 

Professor Unwin has stated—‘ Minutes ” Inst. C.E., 
vol. cxli., page 28—that he thought it was erroneous to 
say that the earlier experiments showed that the action 
of a load moving at speed over a girder produced effects 
equal to those of a dead load of twice the amount. The 
speed of the train passing over the bridge did not affect 
the deflection curve, but it had some important effect 
upon the extent of the vibration or secondary deflections. 
The vibrations are of very little moment when the speed 
is not great, but at high speeds they are of considerable 
importance. 

The Board of Trade inspectors when making their 
inspections of railway bridges do not appear to lay any 
particular stress upon the question whether the load 
should run slowly over the structure or merely stand upon 
it, or get up a high speed. Sometimes the railway en- 
gineers are instructed only to run the engines upon the 
bridge, take the amount of the deflection, and then to 
remove the load to see whether the deflection is removed 
also ; at other times the moving load is required to be run 
over at speed. 

It may be noted that the maximum vibration in girders 
occurs at about three-fourths of the maximum deflection, 
or when the engine is on the centre of the span, and 
this seems to indicate that the vibration is largely due to 
the incomplete balancing of the working parts of the 
locomotive. 

Mr. Turneaure made many tests of American bridges, 
and did not find that the speed uniformly affected the 
amount of deflection. 

Impact.—Impact is the effect of suddenly-applied loads, 
which, it is generally understood, produce greater stresses 
than the same static load. IJtis also taken to include the 
effect of all shocks due to irregular permanent way, 
defective joints, and to unbalanced wheels in the rolling 
loads, and the rapid shifting of loads on wheels due to 
the passage of a train at speed. Evidently it is greater 
in proportion in the shorter spans than in longer spans, 
where the relation of the static load is so much higher. 
Some engineers allow for impact by increasing the given 
static loads by a percentage which decreases with the 
span, say, about 20 per cent. for 50ft. spans, 10 per cent. 
for 100ft. spans, and O at, say, 150ft. spans. Others 
compute the stresses due to given loads, and then increase 
them by similar varying percentages. Others, again, use 
the maximum computed stresses, and allow for the 
impact by varying the working unit stresses, taking the 
lowest working stress for the members having the 
greatest range of stress. 

The theory of sudden loads and impact is as follows :— 
When a load is applied gradually to a bar it increases 
from O to the final value P, and the work done upon the 
bar is its mean intensity of load $ P, into the elongation 
of the bar e, or $ Pe. 

A load P is said to be suddenly applied when its 
intensity is the same throughout the elongation of the 
bar. The stress in the bar, however, increases from O 
up to m. If e! be the elongation produced by the sudden 
load P, then the work done is Pe'. The stresses increase’ 
proportionately to the elongation, and the mean stress is 
4m. The work of resistance is $m e', and as the two 
works must be equal, 

$ me = Pe’, or m = 2P, 

then, by the law of proportionality of deflection, to 
stress 

e 

e 
and the law is established that a suddenly-applied load 
produces double the stress and double the deformation 
caused by the same load when applied slowly. But this 
is not the effect of impact, if impact is produced by a load 
P falling from a height 2 upon the bar. Here the stress 
will increase from O to the limit m, and the deforma- 
tion from O to the limit e. As before, the work of the 


m 
=> or e! = 2e, 





internal stresses will be 4m e!, but the work done by 
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the exterior force P in the sams time is P (k + e'), and 
hence $ me! = P(h + e!), 
And if e be the deformation due to the static load P, 
mi e 
Pe 
Combining these two equations 
me'=2Ph+2Pe! 
e(m-2P)=2Ph 
1 2Ph 
BP SE eeetnceeescieeitemn 
eo 3 p’ 
m= P e =e ma ae 
c e(m—2P) 
m(m—2P)= 2m h 


= O, 
=P[1eV2441] 
> 
/ 
pevie) 


If h = O, these formulas reduce to m = 2 P,and e! = 2e, 
which is the previous case of the suddenly applied load, 
but if kh = 12 e, they give m = 6 P, and e = be; and 
since e is a very small quantity, it will be seen that a 
load P dropping from even a moderate height will pro- 
duce great stresses, and serious deformations. It will 
therefore be noted that the loads applied with impact 
are often of much greater value than the same loads 
applied statically. It is found that the section of a bar 
fractured by a shock is frequently of a crystalline appear- 
ance, while the same quality of bar, if broken gradually, 
will present a fibrous structure. Shocks may even cause 
stresses above the elastic limit, and the effect in this case 
will be that the metal will become brittle. It is therefore 
considered that the percentage for impact should be of a 
considerable amount. The manner, however, in which 
impact should be determined and allowed for is a ques- 
tion upon which engineers hold various opinions. 

Melan was of opinion that the percentage of increased | 
moving load should be from 80 per cent. for a span of 
6ft., to 30 per cent. for a span of 100ft. Mr. W. B. Farr 
(** Minutes” Inst. C.E., vol. exli., page 12) considered that 
an allowance ranging from 30 per cent. at 5ft. to 10 per cent. 
at 100ft. would be sufficient for main girders, and that 
50 per cent. for cross girders, 3ft. apart, to 25 per cent. 
for cross girders, 10ft. apart, would meet the case. Mr. 
Waddell gives a higher percentage than this based upon 
the formula 


m? —2Pm — 


2P2h 
= 


y a 
m=P4+V P+ 


2bk7h 
- 


e} = 


40,000 
span in feet + 500 
and this gives nearly 80 per cent. for 10ft. spans, and 
about 65 per cent. for 100ft. spans, reducing to 50 per 
cent. for 800ft. spans. 








RAND LABOUR MEASURES. 
(By our recent_Special Commissioner.) 

At last the labour question in the Transvaal has 
reached an interesting stage, for, though the flow of black 
unskilled labour has been steady and increasing, the ad- 
vance was so slow as to make one despair of the 
possibility of a sufficiency for long time to come. The 
worst feature in the whole business has been that, in 
spite of all the warnifgs that have been given by the 
Government, business men, and the Press, white men 
have been rushing to Johannesburg in such numbers 
that the list of unemployed has attained lamentably large 
figures, and distress is real. When, I wonder, will the 
white artisan learn to understand the following three 
simple facts ? 

(1) There is no demand in these mines for white 
unskilled labour, for the mines cannot possibly afford tu 
pay the white unskilled man a wage which is sufficient 
for him to live upon. 

(2) The demand for white skilled labour is dependent 
entirely on the available supply of black labour for the 
time being. 

(3) The present increase in the supply of black labour 
is, and for some time must be, slow, and until this is 
remedied it will be useless for white men to rush toa 
place which can give them no employment. 

The Labour Commission, appointed by those in 
authority in the Transvaal to investigate and report on 
this very vexed question, held its final meeting at 
Johannesburg on Thursday week, and we learn from the 
cables that, with two dissentient voices, it has agreed on 
the terms of its report. The two dissenters are not issuing 
a counter-report, but have merely refused to sign the 
document which is about to be issued. Though the 
report has not yet been published its tenour has leaked 
out, and therefore there is no indiscretion in commenting 
on it. The importance of this question to industrialists 
all the world over is so great that it is well to forecast 
the results to be anticipated from the efforts of this 
Labour Commission. 

It should be understood that a Commission of this 
sort, holding its mandate from the Johannesburg 
authorities, has much more weight than a Commission 
appointed by a self-governing Colony. Ina self-governing 
Colony, and, for the matter of that, in England too, 
Commissions are too often merely appointed to satisfy 
public opinion, and to serve as a lever in party politics. 
Such is not the case in the Transvaal, where the public 
is purely a business community, and a Commission is 
appointed on strictly business principles. Competent 
men are appointed to advise, and Lord Milner and his 
colleagues are guided directly by the advice of these 
business men. The expressions of opinion of the Labour 
Commission are simple and to the point. Like all other 
reports, this one contains many truisms which merely 
confirm what has been known all along by those who 





have followed the evolutions at these mines, such as, for 


*a) 


instance, that ‘labour—black—is very scarce in all 
branches of industry in the Transvaal,” and that 
“ material augmentation from Central and South Africa 
is necessary.” 

In spite of the rumours to the contrary, there are said 
to be no definite recommendations for the importation of 
Asiatic labour. Altogether the report is to be an 
assertive rather than a suggestive one, and is to deal in 
facts and figures rather than in theories. This is as it 
should be. It is for the Government and their advisers 
to decide upon the policy to be followed, when these 
facts and figures are before them. It is said that as soon 
as the report is published the public bodies will petition 
the Transvaal Government to introduce legislation for 
the regulation of imported labour. This is the most 
important and promising feature in the labour outlook at the 
present day. Not even the most rabid believer in 
imported coloured labour could advocate the sudden 
introduction of tens of thousands of Asiatics into 
South Africa unless a definite scheme for controlling 
such people had been previously thought out carefully 
and agreed upon. The ghastly effect of the Chinese 
vote, and, worse still, of the contact of the Chinaman on 
a footing of equality with the white man in Australia and 
the United States of America, have raised a very natural 
alarm in the minds of South Africans. On the other 
hand, if measures are taken for controlling in an effective 
but humane manner imported Asiatic labour, the vexed 
problem of a labour supply for the Rand will be on the 
way to solution. Then, and not till then, we may look 
for a substantial improvement in business from Johannes- 
burg and South Africa generally. It is expected that the 
Transvaal Government will publish a draft ordinance on 
this subject when the Legislative Council meets on the 
30th of this month, and that the discussion, and probably 
the decision, will be arrived at early in January. There 
now appears to be no doubt that Asiatic labour of one 
sort or another on a very large scale will shortly be 
authorised, in spite of the strong opposition which has 
hitherto been brought to bear against it. 

The most significant and encouraging feature in the 
whole situation is that that opposition has been weakening 
greatly of late, and everything points to its fizzling out 
altogether. On the one hand, we have the strongest 
opponents of Asiatic labour in the past now stating that 
they would infinitely prefer Chinese unskilled labour to 
white, and, on the other, the shopkeepers, who feared 
that with controlled labour they might possibly lose some 
of their customers, as the mining companies might take 
measures to feed their own employés, are now realising 
that if a large increase of labour of some sort is not 
forthcoming very shortly, the great future of the Rand 
will be largely discounted, and that they will have to 
suffer the burden of heavy taxation for the purpose of 
supporting the ever increasing number of unemployed 
whites. 








MULTIPLE EFFECT EVAPORATORS. 

In the September Bulletin of La Société des In- 
génieurs Civils de France appears an able article by 
Monsieur Sekutowicz, entitled ‘‘ Recherches sur la Trans- 
mission de la Chaleur dans les appareils d’Evaporation 4 
Multiple Effect,’ which contains so much that is of 
interest that we feel certain that to refer to some of its 
salient points will be of interest to our readers. Monsieur 
Sekutowicz begins by saying that the crisis through 
which the beetroot sugar industry is passing at the 
present time has drawn those interested to study care- 
fully all the means which may be employed for reducing 
the cost of manufacture. The best design of multiple 
effect evaporators plays no inconsiderable part in this 
question, and it is to this portion of the subject that 
Monsieur Sekutowicz draws special attention. 

The multiple effect evaporation apparatus employed 
in French sugar factories is composed almost exclu- 
sively of vertical vessels in which the heating surface is 
made up of a number of tubes of tinned brass. The 
length of these tubes varies between one and two metres, 
and is most frequently about 1°2m.—say, 47}in. 
Horizontal evaporators are but little used, the objections 
urged against them being the space they take up, their 
complication, and their expense in upkeep, especially as 
regards remaking of joints. The French apparatus 
claims to be very durable, the annual upkeep being con. 
fined almost exclusively to the replacement of a few 
tubes. The particular feature of the apparatus is that it 
contains a large central tube for the return of the liquid 
which has been caused to rise through the smaller tubes 
arranged round the larger tube by the action of heat. 
The heating surface of the large tube, in relation to its 
diameter, is negligible, as compared with that of the 
small tubes. The speed of circulation increases slowly 
until the liquid arrives at a temperature approaching the 
boiling point. Ebullition commences at the upper part 
of the small tubes, and at the moment when it does so 
the circulation becomes much more active by reason of 
the lightness of the vapour produced, which emulsifies 
the liquid in the top of the tubes, and causes it to 
expand. 

After describing various pieces of apparatus and 
numerous experiments made to determine the laws which 
govern the rate of circulation of the liquid in such vessels, 
the author goes on to discuss the state of knowledge on 
the question of the transmission of heat between the 
steam and the syrup, or, to put the matter on a wider 
basis, a vapour and a liquid when the two are separated 
by a dividing wall. The process, he remarks, is still sur- 
rounded in obscurity. There are three definite stages in 
the phenomenon. First, there is the transference of heat 
from the vapour to the surface of the wall dividing the 
two fluids; then there is the transference of the heat 
through the dividing wall ; and, lastly, the transfer of the 
heat which gets through the wall to the liquid which is 
in contact with it, 





The first phase is that which we know least about. It 
is generally admitted that the difference in temperature 
between the layers of vapour next the dividing wall and 
the wall itself is quite small. Apparently a thin layer 
of condensed moisture is interposed between the va. 
pour and the metal of the wall. In a vertical appa- 
ratus the moisture deposited on the upper portions 
would run down to the lower portions, and the lower 
parts would therefore be covered with a thicker coating 
of moisture, which would offer a corresponding’ increase 
of resistance to the passage of heat. In a horizontal 
apparatus the moisture would accumulate on the under- 
side of the circumference. The first stage of the trans. 
ference of heat from the vapour to the liquid, therefore, 
in itself embodies two stages, namely, the transfer of 
heat from the vapour to the exceedingly thin layer of 
moisture, and from the layer of moisture to the 
metal surface. Practically nothing is known as to 
the transfer of heat from the vapour to the film of 
moisture. Monsieur Sekutowicz discusses the question 
from three points of view, viz., (1) when the vapour is 
superheated ; (2) when it is saturated ; and (8) when the 
saturated vapour carries minute drops of water in 
suspension, and he concludes his remarks on this subject 
by saying that information is still wanting which will 
enable the complex problems connected with the transfer 
of heat—that is to say, the passage of the calories of the 
vapour to the face of the dividing wall—to be satis 
factorily solved. The amount of resistance opposed to 
the transfer is unknown; it is only known that 
it varies under different conditions, of which the 
following are the most important:—(1) The state 
of the vapour, i.e., whether it is superheated, 
saturated, or wet: (2) the presence of air in the vapour; 
(3) the temperature or the specific volume of the vapour; 
(4) the rapidity of circulation; and (5) the thickness of the 
layer of condensed moisture. 

The second question to be considered is the passage of 
the heat through the dividing wall. The number of 
calories is proportional to the difference of tempera- 
ture on both sides of the wall. The coefficient of 
conduction, however, is by no means constant, and 
varies with the temperature of the metal. The 
loss of temperature is always small in such cases. 
Thus with a brass tube 2 mm. thick 100,000 calories per 
square metre can be passed through with a fall of 2 deg., 
which is a loss which may be neglected industrially. 
With iron of the same thickness the loss may be double 
this, and with steel it may rise to8 or 10 deg. How- 
ever, in practice if may be taken that brass, iron, or 
steel may be used indifferently, providing the two 
latter are of good quality. The surface of the metal 
in contact with the vapour may become coated with 
grease if the exhaust steam from engines is employed. 
It is, therefore, necessary to dry the exhaust steam and 
to get rid of the greasy condensed water. It is also a 
good practice to wash the surfaces with which the steam 
comes in contact with a solution of soda from time to 
time. The surface of the metal in contact with the liquid 
gets covered with incrustations, which are exceedingly 
bad conductors of heat, and the ill effects of which are 
most apparent in the later operations. This necessi- 
tates the cleaning of sugar apparatus every two or three 
weeks. The incrustations are minimised by the filtra- 
tion of the syrups as they pass from apparatus to 
apparatus. 

Of the transfer of heat from the dividing wall to the 
liquid, almost as little is known as of the first transfer 
from the vapour to the wall, though recent experiments 
in Germany go some way towards clearing up the 
matter. The Physikalisch- Technische Reichsanstalt of 
Berlin has for the last three years been carrying out 
investigations regarding the resistance opposed to the 
passage of heat from a metal wall to a liquid. 
For this purpose specially devised apparatus has been 
employed. All the experiments have been carried out 
at atmospheric pressure, and the transfer of heat from a 
hot metallic plate has been studied in connection with :— 
(1) Boiling water without mechanical agitation; (2) the 
same with mechanical agitation; and (8) water, not boil- 
ing, but with agitation, and also the reverse of these. 
The following results have been obtained :— (1) There is 
a fall of temperature between the face of the wall and 
the layers of liquid near it. This fall is proportional to 
the quantity of heat transferred when the agitation is 
active, and corresponds to the fall experienced in an iron 
plate about -75 cm. thick. If there is no agitation the 
resistance is greater than this, but it goes on decreasing 
as the amount of heat transmitted is increased. It is 
equivalent to the loss in 38cm. of iron with a transfer «f 
1000 calories per square metre per hour, and falls to that 
in lem. of iron for 40,000 calories. (2) The same 
phenomenon is observed when non-boiling water is 
heated. In this case, if the water is not agitated, the 
resistance may be equivalent to the loss in a thickness of 
10 cm. of iron. Agitation reduces this resistance-—for 
instance, to that in ‘83 cm. of iron for water at a 
temperature of 50 deg. Cent. and a transfer of 29,000 
calories—and for a given agitation the resistance is less in 
proportion as the water is warmer. It has been concluded 
from these experiments that it is as though a film of 
liquid ,!; mm. in thickness adhered to the metal and pro- 
duced the resistance. Agitation can reduce this thickness 
of film, but can never entirely do away with it. It is 
urged that these investigations, to be entirely satisfactory, 
should be carried much further. Dr. Claassen, it is true, 
has endeavoured to deduce from the figures obtained— 
and obtained, it must be remembered, at atmospheric 
pressure, certain theories in explanation of results 
obtained in practice. M. Sekutowicz, however, thinks 
that it would be premature, considering the present state 
of our knowledge, to seek to calculate the influence of the 
different factors observed, and especially to explain, by 
means of such figures as have been obtained by the 
Reichsanstalt, the difference which exists between the 
coefficients of transmission in the various parts of o 
quadruple effect apparatus, 
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LITERATURE. 


By Professor OSBORNE 


The Sub-Mechanics of the Universe. 
Cambridge University 


REYNOLDS. 254 pages quarto. 
Press. 1903. 
[Conctupine Norice.] 

In our first notice we discussed the ether stuff, as 
imagined by Reynolds, stuff having inertia and kine- 
tic energy, and, in its aggregations, also elasticity— 
both elasticity of volume and rigidity resisting shear 
strain. The elasticity has limits; that is, if the stress 
gradient become more rapid than a certain limit, there is 
a breakdown, and grains move away from the stable 
mean positions. 

It is to be understood that this rigidity of form arises 
mainly from the grains being packed in a certain normal 
order or pattern which corresponds with greatest density 
or largest number in each unit volume. Any disturbance 
from the normal pattern of arrangement involves a 
decrease of number of grains within a given volume, and 
involves, moreover, interference with the symmetry of 
the stresses; the stresses are no longer equal in all 
directions, but are resolved into unequal pressures com- 
bined with tangential stresses. 

But, however caused—as to which there is no discus- 
sion—there are holes in this mass of closely packed 
grains constituting the ether. These holes are not 
altogether empty. Such a hole might possibly be empty 
if the surrounding grains were motionless and packed 
together so as to form a stable sort of arched envelope. 
Reynolds seems to suggest the possibility of there having 
been at one time entirely empty holes. But the radial 
stress gradient just outside the surface of an empty hole 
would be beyond the elastic limit or breaking-down point, 
and grains would come in through the surface, partially 
filling the hole, until the stress-gradient has been so 
lowered as to re-establish elastic stability outside the 
hole. Some, or most, of the grains that have so entered 
form a nucleus of the same stable pattern as the outside 
ether. But between this nucleus and the outside ether 
there is left a layer or shell of grains more loosely packed, 
and which, therefore, have a much larger degree of 
freedom of motion. Reynolds shows that this condition 
has, en purely dynamic principles, permanent stability. 
That is to say, an isolated hole so arranged would 
maintain its character and density in the midst of the 
surrounding ether. The holes are, therefore, not empty 
places, but places of a density less than that of the ether 
round about them. As this outside density is 10,000 
times greater than that of water, there is a large range 
or margin through which the density in these spaces may 
vary without even distantly approaching the limit of real 
emptiness of grains. For shortness sake the¥ may here 
be termed hollow spaces. Professor Reynolds calls them 
inequalities. Each is a real hollowness in the ether; 
only the hollowness, instead of being concentrated in one 
compact emptiness, is uniformly distributed over a thin 
shell enveloping a nucleus of the full outside density. 

Each such hollowness is an atom or a molecule of our 
ponderable matter. What we call the mass of ponder- 
able matter is really the absence of the full normal 
number of grains, that is, it is a deficiency in the mass of 
the kind of which the ether is built up. Compared with 
that of the ether it is negative mass. 

Reynolds shows that these shells of hollowness behave 
as if possessed of inertia; thatis to say, negative mass, or, 
rather, deficiency of mass obeys the same laws of motion 
as does positive mass. It is not the remaining grains in 
the sheli that constitute the matter-mass of the shell, 
it is the emptiness, or absence of the ful] complement 
of grains, that does so. Thus our ideas of the emptiness 
of space not occupied by matter are turned outside in. 
The ether is packed full and close with grains having 
positive inertia. Our ponderable and visible matter is 
comparatively empty, and the emptier it is, the denser 
and heaver do we call it. Our modes of measuring 
density and heaviness are modes of measuring degrees 
of emptiness or hollowness. What we call inertia is the 
exact opposite of the inertia of the ether grains, or, rather, 
it is simply the absence of such inertia. The absence of 
ether inertia, however, makes the hollow shells follow 
Jaws of motion precisely similar to those governing the 
ether grains having positive inertia. The laws are similar, 
and, so far as word description goes, might be stated in the 
same words and phrases. But they have not really the 
same physical meaning ; rather might they be said to be 
the same laws entirely turned outside in. The 
momentum which we ascribe to matter lies, if reckoned 
in terms of inertia such as is possessed by the ether 
grains, not in the matter itself, but outside it-—that is, 
outside the hollow shells constituting the matter. The 
kinetic energy which we ascribe to these hollow shells is 
also resident outside the shells—is so, at any rate, if 
attributed to positive mass, such as Reynolds ascribes to 
his ultimate grain-stuff. Similarly with potential energy. 
It has long been a belief common among scientific men 
that all forms of potential energy are really resident in 
the ether outside matter. The new feature in Reynolds’ 
ideas is that both “ potential,” or “latent,” energy and 
also “ active,” or“ sensible,” energy are resident there, 
and both exist there in the form of kinetic energy. The 
difference between them is that the potential energy is 
not accompanied by any motion or other activity of the 
hollow shells which is detectable by us, while the sensible 
energy is accompanied by such motion of translation, or 
ef rotation, or of vibration, of the shells as make 
themselves sensible to us by our means of observation. 

The visible or otherwise sensible motion of these shells 
is what we regard as the motion of matter. This, how- 
ever, is not at all the motion of the grains inside the shell 
surfaces; neither of the grains forming the central 
compact nucleus nor of those lying loosely in the shell 
thickness. It is the condition of looseness in the form of 
a shell that travels through the ether when our “matter” 
moves. The loose grains themselves never travel except 
very minute distances away from their permanent mean 





position. When a shell of looseness travels into a new 
position, the ether grains previously well compacted in 
that new position become loose; while the previously 
loose grains in the old position become compacted. 
During the motion of the shell the compact arrangement 
of the grains in front breaks down into a looser order, 
while at the same time the loose grains at the back of 
the shell form again into closer order of the “normal” 
ether pattern, the whole number of grains in loose order 
thus undergoing, on the balance between increase at the 
front and decrease at the back, zero change. Our 
matter is thus built of shells of hollowness, not shells of 
loose grains. It is the hollowness, or looseness, or local 
lack of grains that travels widely through space and so 
constitutes what we know as the motion of matter. 

Imagine a ship sailing westwards through quiet 
water. At each instant the “ displacement ’”’ of the ship 
is free or empty of water. As the ship moves this 
volume has to be filled up with water. Whence comes 
the water to fillitup? In its new further west position 
the ship has created a new displacement—a new volume 
that has been emptied of water. Evidently the water so 
displaced has been shifted eastward, or, at any rate, some 
water of equal amount has shifted eastward. The 
westward progress of the displacement of water involves 
eastward movement of water. We do not here enter 
into any quantitative calculations; we only point out 
that what is to us the motion of matter involves motion 
in the mass of ether grains in the exact opposite direction. 

This idea of a condition of looseness within geometrical 
limiting boundaries of spherical form travelling through 
a mass, whose normal average packing is of closer order, 
without any but a minute motion of any of the particles, 
is not a difticult one. We are very familiar with the pre- 
cisely similar passages of other kinds of local inequalities. 
For instance, waves of sound in air consist of local 
alternations of densities greater and less than the average 
normal atmospheric density. The transmission of sound 
consists in the travelling of these local alternations of 
greater and less density through the bulk of the atmo- 
sphere without the air particles travelling along with the 
sound waves. Every kind of vibration is transmitted 
in an exactly analogous manner. The only fundamental 
difference between such transmission and the travelling 
of Reynolds’ partially hollow shells is that each of these 
latter is a separate and isolated individual with a definite 
closed surface, outside and inside of which the conditions 
are largely and critically different; whereas the waves 
exist in series, each wave merging into those in front of 
and behind it without any sharp finite change of density 
or of motion from one to the other side of a dividing 
surface. 

Waves merging into each other get degraded in the 
course of their travel, their energy is dissipated ; whereas 
the local inequalities divided by a sharp boundary from 
the totally ditferent conditions outside that boundary are 
permanent, they suffer no degradation while they move 
through the ether. Outside the surface of the Reynolds’ 
shell we have the grains compacted in immobile pattern 
or form ; inside this surface we have, not complete, but 
a much greater degree of freedom. Outside this surface 
there is elasticity of a high order and a tremendous 
intensity of stress ; inside it the elasticity is of a totally 
different and lower order, the stress is lower, and the 
density or number of grains per unit volume is very 
much less. 

Across the bounding surface from outside to inside 
there is, therefore, a rapid stress gradient. As the out- 
side ether-stuff has elasticity of expansion, this stress 
gradient produces in it an inward displacement or strain- 
ing. Itis very small, and its amount diminishes with the 
distance outwards into the normal grain-ether. What 
may be called the radial component of this strain, the 
component with symmetrical spherical distribution round 
about the shell is that affecting the ether density, and is 
an expansion or dilation of the ether. In the spherical 
distribution of this ether strain surrounding an isolated 
matter shell, the degree of the strain decreases with the 
square of the distance from the shell centre. It is this 
strain through the ether that is the mechanism of gravity. 
The symmetrical spherical distribution of this strain 
surrounding an isolated matter-shell is disturbed by 
the presence of other similar shells in the ether, 
each causing its own radiating strain in the ether. The 
interference of the different sets of strain is proved to 
have the effect of making the shells tend to approach 
each other according to the known laws of gravitation. 
This tendency to approach, or attraction, really means 
that, on the line joining any two shells, the layer of ether 
just outside each shell, on the sides of the two shells 
facing towards each other, tends to break down out of 
its compact pattern and join the looser layer of grains 
inside this surface; while the loose grains just 
inside the shell surface, on the sides of the two shells 
facing away from each other, tend to assume the close 
compact order normal to the pattern of the outside ether. 
If this tendency to approach actually results in motion 
of the shells, then it is shown that this motion produces 
decrease of potential energy and increase of sensible 
energy, or kinetic energy due to shell motion, and this 
according to the law of conservation of energy in its 
particular manifestation in gravitation. This gravity 
action between shells or groups of shells is also shown to 
penetrate through intervening groups of shells, as if 
these latter did not intervene. 

This gravity action is the product of the first and most 
elementary analysis of the ether strain surrounding the 
matter shells. The strain is complex, and each com- 
ponent is the sum of a series of several terms. The first 
term in each series is comparatively large, the succeed- 
ing terms in descending order of magnitude. Or, rather, 
this is the composition of the whole complex strain at 
any one distance from the shell centre; but at different 
distances the terms in each series may exchange positions 
in the order of magnitude and importance. Gravity 
depends on the first term, at all distances more than 
very minute ones, of the simplest symmetrical com- 





ponent. Other terms of the same component account 
for cohesion and for the forces of chemical combination, 
The cohesive force is shown to be inversely as the 
6th power of the distance. Long ago Clerk Maxwell 
suggested that these might probably vary as the 5th power. 
The combination of the gravity and cohesive terms may 
give a variation not differing much from Maxwell's 
speculation. 

In the ether immediately outside one of the shells of 
less density Reynolds’ estimate of the stress, as measured 
by the first terms of the series, is a complex of a normal 
or radial pressure of }ths of the uniform mean pressure 
throughout the depths of the ether, namely 3 x } x 10 
= 450,000 tons per square inch, and two shears of 
& x } X 10° = 900,000 tons per square inch. Disturb- 
ances in these shear stresses play important parts in the 
observed phenomena oi the physical interactions between 
portions of matter. 

In the standard pattern of grain-arrangement in the 
ether, the grains do not permanently touch each other, 
but have between them the minute free space alread) 
mentioned above. This leaves it possible that local 
inequalities should exist where the grains are compacted 
still closer than in the average ether. It is found that 
pairs of spheres of such greater density would repel each 
other. No physical evidence of the independent existence 
of such spheres is known to us; but pairs of local 
inequalities in one of which the density is less, 
and in the other of which it is greater than the 
mean in the ether, are shown to correspond with the 
separation of the so-called positive and negative electric 
charges. The pair must, in order to show the observed 
electric characteristics, be such as would be produced 
by the transfer from the one to the other locality of a 
certain number of grains; that is, the excess over the 
average in the one place must equal the deficiency in the 
other. It is shown that there is a tendency urging the 
excess to go back to the place of the deficiency and fill it 
up, leaving both places at average density. This 
tendency towards readjustment and the stresses causing 
it are shown to correspond exactly to the observed 
phenomena dependent on the attraction between positive 
and negative charges of electricity. To produce the unit 
of electric attraction between centres one centimetre 
(3in.) apart, the number of grains that has to suffer this 
kind of displacement is calculated to be a little under 
15 the cube of a billion. 

In such ways as these are deduced from the one base 
conception all the various known physical phenomena 
mentioned at the head of this article. The deductions 
are all supposed to be mathematically rigorous, and, if 
this be so, the coincidences arising throughout the course 
of the investigations are so surprising as to cause an 
almost overwhelming probability of the general truth of 
the base theory. 

Moreover, only those terms in the series expressing 
the stresses which are of the first and second orders 
of magnitude have been used in arriving at explanations 
of the above effects. Undoubtedly, the other smaller 
terms must have physical meaning—they must repre- 
sent actually existing effects in the physical universe. 
Thus the further and more minute analytical study 
of the effects flowing from the one general basis laid down 
here offers the possibility, and even the probability, of 
the discovery of the mechanical rationale of yet other 
phenomena equally well known to exist—those of a 
still more obscure and, so to speak, less violent type. 
Much of the difference between the theory that gave us 
a kinetic rationale of the behaviour of gases—the 
simplest of all material laws—and the Reynolds theory 
lies in this, that the former took account only of terms 
of the first order of magnitude, while the latter brings in 
those of the second order as well. This advance is 
certainly accompanied by a complete inversion of funda- 
mental idea as to the nature of mass and inertia, and 
as to the location of sensible energy; but from the 
mathematical point of view this is a mere change of 
sign + to —, and is not in the least the cause 
of the extraordinary development in the richness of the 
crop of deducible results. The taking up of the terms of 
the third order might enlarge the field of rational explana- 
tion in an equally large ratio, and might point the way to 
fresh discoveries of phenomena at present not recognised 
as existing. We ought always to remember that our 
senses give us only obscure and non-obvious indications 
of many things now well known to exist, but of which 
we remained in total ignorance until comparatively recent 
times. 

This suggests the question whether, supposing Rey- 
nolds’ theory to be areal advance towards full knowledge 
of the truth, a still further advance might not involve a 
re-inversion of ideas of mass. Reynolds frequently refers 
to bubbles rising through water to illustrate his concep- 
tion of the low-density shells, which constitute gravitating 
matter, as they travel through the high-density ether. 
The analogy is incomplete, and therefore a little mis- 
leading, because the Jow-density matter-—namely, steam 
or air—of the bubbles travels along with the bubbles as 
these penetrate the high-density water; but it is useful 
in helping one to frame a conception of one part of the 
whole idea. Now, instead of conceiving the ether as a 
mass of closely-packed massive grains of minute and 
invariable size, with extra-minute films of emptiness or 
pure nothingness between them, is there anything to 
prevent us from conceiving of these ether grains as 
minute indestructible bubbles of empty space or nothing- 
ness, with extra-minute films of a massive incompres- 
sible fluid separating each bubble grain from its neigh- 
bours? If this were so, then the shells or molecules of 
ponderable matter would be definitely enclosed volumes, 
inside which the massive incompressible fluid contains 
a much smaller number of the empty bubbles, and 
therefore a much larger quantity of the massive 
fluid per unit of volume than exists in the outside 
ether. Reynolds’ half-filled shells do not burst, 
but are permanent—except when chemical union or 
coalescence between different shells occurs. Would the 
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wholly empty, much smaller and more densely crowded, 
pubbles in an ether fluid have any less permanence, or 
would they not have an even more absolute perma- 
nence, & more indestructible separate individuality? It 
appears that the mathematics of the whole system 
would remain identically unchanged, with this differ- 
ence, that throughout there would bea re-inversion of the 
sign of mass and inertia to that common to our every- 


day notions. = : : 

‘At the beginning of this review we referred to our 
inability to express any opinion upon the correctness of 
the formal mathematics in Prof. Reynolds’ book. This 
may be due to our own incompetence, but we are bound to 
say that it is also due to the language employed by the 
guthor. If we take the hedges and ditches of a country- 
side to represent the laws of grammar, and its high roads 
and bye-lanes to represent the guiding rules of composi- 
tion, then we might liken our author to the reckless 
huntsman who rides tantivy through ditch and hedge, 
over fence and dyke, across stubble field and gorsy 
howe, through brambly wood and flowing river, who 
recks not wall or gate or stony brae. In his wild 
career he drops many a verb and many a nominative ; he 
is sparing in the planting of commas and colons, and 
indulges rarely in full stops. Frankly, he is largely 
unintelligible, and the above account of his conclusions 
has been elaborated by a process of daring guesswork. 
The manuscript seems never to have been looked at 
since the ink was wet, except by the compositor; and 
the proof sheets never to have been corrected either by 
the author or by anyone on his behalf. 


SHORT NOTICES, 


Elementary Telegraphy and Telephony. By Arthur Crotch. 
London: E. and F. N,. Spon, 125, Strand. Price 4s, 6d. net.— 
The book forms one of the Finsbury Technical Manuals. The 
author states in his preface that the work is intended to cover the 
intermediate ground between electricity and magnetism proper 
and the twin subjects of telegraphy and telephony. It is divided 
into twenty chapters, the first eleven of which deal with magnet- 
ism generally, static and dynamic electricity, induction, condensers, 
batteries, &c.—all as applied to the subjects of the book. Six 
chapters are devoted to the various phases of telegraphic work, 
one to the telephone, one to telegrap! and telephone lines, and 
one to the elements of testing. The illustrations and printing are 
good, and there is a useful index. 

The Dynamo: Its Theory, Design, and Manufacture. By C. C. 
Hawkins and F, Wallis. Third edition, London: Whittaker and 
Co. 1903.—Owing to the great progrees which has recently taken 

lace in dynamo design and in the art of dynamo manufacture, it 

s become necessary to re-write most of the chapters which 
appeared in the last issue of this book, ard to add new ones. The 

resent volume, therefore, appears ina revised and expanded form. 
The subjects treated of cover a wide field, including all types of 
direct-current dynamos and alternators. The illustrations are 
excellent and the descriptions clear and, generally speaking, con- 
cise. Higher mathematics are employed in the various explara- 
tions. We bave but little doubt that this third edition will be 
found widely useful, 


Elementary Manual of Applied Mechanics. Fifth edition. A 
Text-book of Applied Mechanics and Mechanical Engineering. Two 
volumes, Third and fourth edition. By Andrew Jamieson.— 
Professor Jamieson’s books are too well known to need any recom- 
mendation. In the new editions which are before us, he has brought 
the volumes up to date, and the bigger book particularly bas been 
added to in several important costae, The place that electricity 
takes in many matters mechanical has been fully recognised, and 
the question of the application of motors to the driving of machines 
therefore receives attention. This is the new feature of principal 
interest, but one that will appeal to many young engineers is the 
introduction of many of the questions set in recent years by the 
Institution of Civil Engineers, 

(Governors and Governing Mechanism. By H. R. Hall. The 
Technical Publishing Company, Manchester. Price 2s. 6d. net.— 
This is a readable, short treatise on the subject of the governor. 
The author is very decided in his views, but not always very lucid 
in expressing them. His hobby appears to be the overthrow of the 
isochronous governor, of which te eS nothing goodtosay. Hisargu- 
ments as he puts them have much weight, but he forgets that the 
aim of inventors of governors of this type is the attainment of great 
sensitiveness, not isochronism, which is an unlucky failing that 
accompanies the sought-for virtue. His strictures are, therefore, 
i some measure misplaced. The general treatment of shaft 
er is too short, in view of their popularity at the present 
ime. 

The Gas Engine: A Treatise on the Internal Combustion Engine 
using Gas, Gasoline, Kerosene, or other Hydrocarbon as Source of 
Energy. By Frederick Remsen Hutton, E.M. Ph.D. New York: 
John Wiley and Sons, London: Chapman and Hall, Limited. 
Cloth, 21s. net.—This book has been presumably written for the 
students who sit under the author. That is a very frequent 
reason for the production of books that are not really wanted, 
There are already more than enough text-books on internal combus- 
tion engines, and we do not see that Prof. Hutton has anything 
new to bring forward, nor does his treatment of the subject 


appear to be of a nature that will § 
student, iis ei Be aaarnmiee | 


Beginners’ Manual of Submarine Cable Testing and Working. 
By G. M. Baines, Second edition. London: The Electrician 
Printing and Publishing Company, Limited.—This second edition, 
which has been revised and slightly enlarged, is divided into 
eighteen chapters, which deal with the measurement of resistance, 
insulation, tests of broken or faulty cables, capacity, &c. &c. It 
describes all the various pieces of apparatus which are come across 
in the management of cables, and gives instructions as to their 
use. It is a simple and straightforward treatise, which has 
evidently been prepared by a practica] man. 

- and Oil Engine Management: A Practical Guide for Users 
yo Attendants. a | Notes on Selections, Construction, and 

Be ay By M. Powis Bale, M.I.M.E. London: Crosby 
Po ~— and Son.—A useful little book that may be safely com- 
; ay ed to those who have charge of gas and oil engines. It 
= ains lucidly the action of the engine and the sources of failure, 
a it gives clear and correct instructions as to their management 
and erection, A few common rules for the sizes of pipes, gas 
meters, silencers, and so on are given. 


_ The Elements of Electrical Engineerin By Tyson Sewell 
Pegs edition. London : Chater Lacheed x Son. 1903.— 
with po edition of this book appeared last year. It did not deal 
pros alternating currents, but now three chapters, embracin 

aa a pages, have been added on this subject, together with 
rad _ ix of questions and answers on the whole volume. As 
di possible mathematics are not used, and free use of vector 
— is made in the new chapters, 

‘raphic Statics, with Applications to Trusses, Beams, and Arches. 
lg Sondericker, BSC.E. New York: John Wiley and 
heal ndon: Chapman and Hall, Limited. Cloth, 8s. 6d. net. 
Pi er book written by a professor for his students, There 

plenty of good books on graphic statics already. 


THE PRODUCTION AND USES OF OZONE. 


Tuer erection and successful operation of two ozone water 
purification plants at Wiesbaden and Paderborn, in Germany, 
by the Berlin firm of Siemens and Halske, has revived interest 
in the subject of ozone as a sterilisation agent for potable 
waters. In the present article it is proposed to describe all 
the more important forms of ozoniser which have been devised 
and patented for the production of ozone in air by means of 
the silent electric discharge, to compare the figures fcr their 
yield, and to give some information concerning the earlier 
attempts which have been made in Europe to apply this 
ozonised air to water purification. 

The plants at Wiesbaden and Paderborn are not by any 
means the first attempts of a like character, but they have 
been designed with care, have been erected with some degree 
of permanence in their buildings and surroundings, and are 
understood to be operating upon a commercial basis. To 
Messrs. Siemens and Halske, therefore, should these installa- 
tions prove financially successful, will belong the honour of 
bringing this application of electrical power into the realm of 
industrial use. 

The fact that ozone is formed when the silent electric 
discharge is allowed to pass through air, or through pure 
oxygen gas, has been known since the early days of electrical 
science. The work of recent inventors and experimenters in 
this field of research, therefore, has been simply directed 
towards devising forms of apparatus which would be capable 
of practical application when dealing with large volumes of 
gas, and towards reducing the losses arising from spark 
formation, and decomposition of the ozone already formed. 
The methods which have been adopted by different inventors 
to avoid the danger of spark formation vary greatly. In most 
ozonisers, glass is used as the dielectric between the elec- 
trodes. In some, a spark gap is provided in the external 
circuit, and if the condition in the ozoniser proper should at 
times lead to sparking, the main discharge occurs in the 
external spark gap. Other inventors make use of rotating 
electrodes which vary in distance, or in which segmental 
openings have been made. Should sparking occur with these 
electrodes, the arc is speedily broken by the increasing dis- 
tance, or by the gaps produced by the rotation of the elec- 
trode or electrodes. A third group of inventors use air 
currents sufficiently rapid to blow out any sparks that may 
form between the two electrodes ; while yet another plan is 
to use a choking coil in the external circuit, which will not 
permit the current necessary to maintain an arc to pass into 
the ozoniser. 

The first form of apparatus to which we have to draw atten- 
tion is known as the Andreoli ozoniser. The latest form 
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patented by Andreoli is of the ‘‘ open’’ type—that is, the 
ozonised air is in direct contact with the metal form- 
ing the electrodes, and only one dielectric surface separates 
the latter. These electrodes are now madeof aluminium, and 
may be either both of the ‘‘grid’’ design, or one may be 
a plain surface of aluminium, while the other is of the 
‘‘grid’’ variety. The plain aluminium electrodes are formed 
by covering a wooden board of the size required with thin 
aluminium sheet; while the ‘‘ grid’’ electrodes are formed 
by stretching a large number of serrated aluminium wires 
across @ wooden frame, having cross bars at intervals to keep 
these wires in position. The two electrodes and the sheet of 
glass acting as dielectric are clamped together in a wocden 
carrier, and any number of these units can be built up to 
form an ozoniser of the desired capacity. Alternating 
currents of high voltage are used for working these ozonisers, 
the 8-unit ozoniser (4 kilowatt) being worked with a current 
of 6 ampéres at 85 volts in the primary circuit, and 
*13 ampere at 2800 volts in the secondary circuit. This form 
of ozoniser is said to yield 125 grammes of ozone per kilowatt- 
hour, a great advance upon the 40—64 grammes per kilowatt- 
hour, which was obtained with the earlier form. Andreoli 
made experimental trials with the latter form of ozoniser for 
London water purification in 1899, but we are not aware that 
this ozoniser is now in actual use. 

Fig. 1 is a sectional elevation of the Marmier and Abraham 
form of ozoniser. A is an air-tight box about 2} metres in 
height, containing a number of vertically placed electrodes 
carries on the two external faces plates of glassI,I, I. The 
E, E,E, These electrodes are hollow plates of steel, and each 
electrodes are placed in the box or chamber A in such a 
manner that a considerable air space separates each neigh- 
bouring pair. The air supply takes place by the central 
channel O, and the arrows in Fig. 1 indicate the direction 
taken by the air in its passage between the electrodes and 
out of the chamber by the passage D. The hollow electrodes 
are cooled by a current-of water which flows through them, 
special arrangements being made to avoid short circuits 
through the water supply. Current at 40,000 volts is used 
for this type of ozoniser. As regards yield, 1 horse-power 
hour was stated to produce 20 grammes of ozone, and to ozonise 
from 3 to 4 cubic metres of air at Lille, while at Marseilles 
an installation at a brewery is said to be producing a concen- 
tration of 12 grammes ozone per cubic metre of air, with an 
initial pressure of 30,000 volts, and a discharge equivalent 


details of the installations of this ozoniser for water purifica- 
tion at Lille and at Marseilles will be given later on in this 
article. 
In the earlier forms of what is known as Otto’s ozoniser 
each element was composed of a thin sheet of metallaid upon 
a sheet oi glass, or fixed between two glass plates. In the 
oblong form the air entered at one end and travelled in a zig- 
zag manner between the several elements forming the 
ozoniser ; in the circular form the air entered at the centre 
of the discs, and passed away at the circumference. The 
alternate elements in each case were connected in parallel 
to the positive and negative poles of the transformer. Figs. 2 
and 3 are sectional diagrams of Otto’s latest form of ozoniser, 
K is a semi circular air chamber, with a metal wall E,, which 
forms one electrode. Within this chamber a number of steel 
discs, 8,S,8, are mounted upon a revolving barrel E,, the 
edges of these discs being bevelled, and having the serrated 
apparance shown in Fig. 2 at M. Each disc has two segments 
cut out as indicated at R, R, Fig.3, and the plate of insulating 
material—glass—a, a, which forms the base of the chamber K, 
in conjunction with these gaps, effectually destroys any arcs 
that may strike acrozs the air space I,I. The air enters the 
chamber K by B, and passes away at A, and the rapid rota- 
tion of the composite electrode E assists in distributing the 
air through the interior of the ozoniser. The distance 
separating the two electrodes should be about 30 mm., and 
with steel discs 14 mm. in thickness, having bevelled edges 
10 mm. broad, a pressure of 25,000 volts can be employed. 
Otto's chief discovery was perhaps the fact that the output 
of ozone was proportional to the periodicity of the alternating 
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current used to work the ozoniser. The output per electric 
horse-power hour he states is at a maximum when a periodi- 
city of eighty per second is used. Working under these condi- 
tions hehas obtained a yield of 155 grammes ozone per electrical 
horse-power hour. 

The latest form of the Siemens and Halske ozoniser is 
shown in sectional elevation in Fig. 4. A cast iron chamber a is 
divided into three compartments, and contains two ozonising 
units, Band B. Each of these units is made up of an inner 
metal cylinder, D, D, a slightly larger glass tube C, C, and an 
external cylinder or tube of tinfoil or other thin metal E, E. 
These two ozonising units are fixed in the central division of 
the metal chamber a and the tubes are surrounded by 
water—for cooling purposes. Air enters the chamber at O, 
and passes away at S, the small arrows showing the path it 
takes through the apparatus. The discharge occurs in the 
annular space between the inner cylinders D, D, and the 
inner wall of the glass tubes C, C; an insulating plate of giass 
F being used to avoid short circuits at the floor of the chamber. 
K is a thick glass plate let into the wall of the middle portion of 
the chamber for watching the operation of the tube ozonisers ; 
and the arrangements for regulating the water supply are 
shown at G, H. The outer tube of tinfoil, the water, and all 
the external parts of the ozoniser are at the potential of the 








Fig.3 


earth, and the risk of shock arising from use of high 
potential currents in this form of ozoniser is reduced to a 
minimum. As regards yield, in the earlier years of the 
experiments in this direction, Dr. Frohlich, Messrs. Siemens 
and Halske’s electro-chemist, stated that 20—25 grammes 
ozone per E.H.P. hour had been obtained with a concentra- 
tion of 2 grammes ozone per cubic metre of air, but these 
figures are, we believe, now exceeded. The Siemens and 
Halske ozoniser is in use for water purification at Martini- 
kenfelde near Berlin, at Wiesbaden, and at Paderborn, 
and we propose giving some details of these installations 
later on. 

The Tindal and Van der Steen ozoniser is one of the type 
in which an external choking coil is used to minimise the 
danger from arc formation inside the apparatus. The 
ozoniser was exhibited at Brussels in 1897, and has been used 
experimentally in Belgium for water purification. The 
yield of this ozoniser was, according to figures published in 
1897, only 3 to 4 grammes per kilowatt-hour. 

Tke Vosmaer-Lebret ozoniser is of the tube type, but differs 
from the Siemens and Halske ozoniser in the absence of glass 
as dielectric. A patented device is employed to prevent arc 
formation which this absence of any dielectric would favour ; 
but no details of this very important adjunct of the Vosmaer- 
Lebret ozoniser have yet been publicly described. One 
of the metal tubes is provided with points from which the 
silent discharge occurs, and in order to minimise the danger 
to the users, the ozoniser is worked with one pole earthed, 
as in the Siemens and Halske apparatus. An electromotive 
force of 10,000 volts is employed, and a number of separate 








to 5 kilowatts per square metre of electrode surface. Some 


ozonisers are grouped together in one ozonising apparatus. 
Such a multiple ozoniser, with a capacity of 2500 watts, 
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has been worked at Schiedam, in Holland, in connection with 


The third column in Table I. contains the cost of this 


an experimental water-purification plant, for eleven hours | nascent oxygen by the various forms of ozoniser, when using 


per day for. two, periods of six months without the occurrence 
Further details of this experi- 


of any practical difficulties. 


electrical energy costing 14d. per E.H.P, hour. These cost 
figures help to explain why ozonised air produced by electro- 


mental plant, will be found in the paper read by Professor | static ozonisers has not succeeded in displacing other forms 












































Fig. 4. 


Van’t Hoff before the ninth general meeting of the | factorily by the use of this form of 
German Electro-chemical Society at Wurzburg, in May, | 
1902.* No figures for the efficiency have been published, | 


| of chemical bleaching or oxidising agents. 


| necessarily hig 


Yarnold 
| Otto 

ig  ® | Gree 94 
| Siemens and Halske 25 


Marmier an1 Abraham 20 


The cost of 
may seem to have been taken at an un- 
f figure, but it is doubtful if it could be 
obtained for less in the small amounts that would be required 
by an ozone installation. 


electrical sno? 


TABLE I.—Compurative Yields, and Costs of Energy with Various 
Types of Ozonisers. 


Viel. Noboasne Cost of — energy in 

in grammes 

per E. H.R. 
hour, 


|@er kilogramme Per kilugramme 
ozoue, active oxygen. 


Form of Oz niser. 


175 25-68 


155 29-02 
47-70 
180-00 


75-00 225-00 


In order to compare the cost of oxygen derived from ozone 


| with that of other oxidising agents, it is necessary to add 
| the subsidiary costs of filtering and drying the air, of wages, 
| of interest on capital, and of depreciation, to the cost of 
| energy given in the third column of Table I. 
| figures based on the work of a large installation are available, 
| but assuming that these subsidiary items of cost would in 
| the aggregate amount to 124d. per kilogramme of ozone, or 
| 374d. per kilogramme of active oxygen, we obtain the com- 
| parative costs shown in Table II. 


No exact 


These figures prove conclusively that bleaching powder is 
the most economical oxidising agent yet produced, and for 
all purposes in which the desired result can be attained satis- 
f chlorine, it is practically 
impossible for ozone to supplant it. The industrial applica- 
tions of ozone will therefore be restricted to those processes 


but an ozone concentration of from 3°5 to 5:0 grammes per | or operations for which at present the two sodium salts or 
cubic metre of air is said to be easily obtained without the use | atmospheric air are the customary oxidising agents. With 





Fig. 5—-OZONISERS AT LAMBETH 


of any cooling agency. According to Professor Van’t Hoff, 
the water autnorities of the city of Rotterdam are talking 
of installing the Vosmaer-Lebret apparatus for sterilisation 
of portion of their water supply. 

The Yarnold: ozoniser consists of a flat-shaped box, con- 
taining a number of horizontal plates of glass, coated on one 
side with gold leaf. These metallic films are connected 
alternately in parallel to the two poles of the transformer. 
The air or oxygen is passed into the space between two neigh- 
bouring glass plates, and does not-come into contact with the 
metallic film. An alternating current of about 15,000 volts 
potential and 83 periodicity is used in working this ozoniser, 
and no cooling is required. Messrs. Yarnold and Rosenblum 
have stated that the yield of ozone with this form of ozoniser 
is 175 grammes per E.H.P. hour, a yield higher than any yet 
published. A syndicate was formed in London in 1897 for 
exploiting the Yarnold ozoniser, and for many months a 
small experimental plant was maintained in operation in 
Lambeth, the special objects being to show the value of 
ozonised air for bleaching oils and fats and for the purifica- 
tion of fouled beer barrels, known in thetrade as ‘‘ stinkers.’’ 
Fig. 5 is a view of four ozonisers in use at this works in 1898. 

Table I. gives in condensed form the details regarding 
yield of ozone per E.H.P. hour or per kilowatt hour contained 
in the above descriptions of the various forms of ozonisers. 
It may be pointed out that ozone is a condensed form of 
oxygen, containing three atoms of oxygen in the molecule in 
place of two; and that under ordinary conditions only one- 
third of the oxygen takes part in the after reactions in which 
the ozone is utilised. This fact is usually explained by the 
following chemical equation, which shows that when ozone 
is decomposed, only one atom of oxygen is liberated in the 
nascent state :-— 

O, = 0, + O. 


* Zeits f Elek’rochemie, Ju'y 24th, 1902. 





reference to the former, Table II. shows that as regards cost 
ozone occupies a fairly favourable position ; while its ease of 
application and non-production of solid or liquid by-products 
gives it a great advantage as compared with the troublesome 


Comparative Costs of 1 kilo. of Active Oxygen, Derived 
trom Ozone ond from Chemical Agents. 


TABLE II.— 





Cost in pence. 


Source of oxygen. 


IR URE Sissies oe S50 20 ap re ee 14 
ee ee eee ee eee 81 
ee ere ee ee 63 


Ozone- Otto czdriser.. 66-5 


Andreoli ozoniser.. 85-0 


{ -scid solution 96-0 
Sodium manganate ‘ 
| Alkaline solution 172-5 


{ Siomens and Halske ozoniser .. 217-5 
Ozone 
| Warmier and Abraham ozniser 262-5 





"The costs of the chemicals are based on English prices in | May, 1903. 


acid mixtures that must be handled in the case of sodium 
bichromate and of sodium manganate. 

In 1897 the Municipal Council of Paris granted a conces- 
sion to a syndicate interested in the Tindal and Van der 
Steen ozoniser, the object being purification of water taken 
from the river Seine. The concession was for a period of 
three months, and was to have been made permanent if 
success had been attained with the experimental plant. It 
was estimated that 1 E.H.P. hour would serve to 
sterilise 50CO litres of Seine water, but although the 


appointed Professor of 


engineering section, who would devote himse 


ee 
—————t 


experiment was continued for a longer period than allowed 
by the original concession, this early attempt to apply ozon, 
to water purification on a large scale did not attain pi 
manent success. In the year 1898 Messrs. Marmier and 
Abraham obtained a concession from the Municipality of 
Lille and erected a similar experimental plant in conneg 
tion with the water supply of that town, which was then 
suffering from an epidemic of typhoid fever. A full ang 
detailed account of the plant used for these trials was 
given by M. Abraham to the members of the French 
Soc. Ing. Elect.—Bulletin, November 17th, 1900; and g 
commission of doctors and scientists reported favourab} 
upon the work of the installation. Little information ag rd 
the cost of sterilisation by this plant was published, ang 
nothing of recent date has appeared on the subject of the 
purification plant at Lille. As regards the cost of treatment 
for ordinary waters, M. Abraham stated in the paper referred 
to above, that this should not exceed -0045f. per cubic metre 
The Marmier and Abraham apparatus for water purification 
is now being exploited by the Society Industrielle de |’Ozone 
of Paris, and this company had a striking exhibit of its 
water purification apparatus at the Paris (1900) Exhibition, 
The apparatus is reported to be in use at Boleo, in Mexico 
but no details of this installation have been published. At 
the brewery of M. Velten, at Marseilles, a small sterilisation 
plant on the Marmier and Abraham system is in operation 
and all the water for this brewery is reported to be sterilised 
before use. It is quite possible that there are other small 
installations of this kind of the Marmier and Abraham 
apparatus in operation in France, but no details of thege 
have been given. 

In 1898, Messrs. Siemens and Halske erected an experi. 
mental ozone water-purification plant at Martinikenfelde, 
near Berlin, designed for treatment of 240 cubic metres of 
water per 24 hours. Siemens and Halske ozonisers of both 
the plate and tube type were tried in this installation, and 
the cost of treatment was reported to be 5°9d. per 1000 cubic 
feet; three-fifths of this total being the cost of electrical 
energy. This, it will be noticed, is a much higher estimate 
than that of Marmier and Abraham. From the bacteriological 
standpoint the results were eminently satisfactory. There 
is no dispute, however, as to the efficiency of ozone as a 
sterilisation agent, and the only difficulty with regard to the 
treatment of a town’s water supply in this manner is the 
very important one of cost. Basing their estimates upon the 
Martinikenfelde plant Messrs. Siemens and Halske calculated 
that the capital outlay upon a sterilisation plant, capable of 
treating 3600 cubic metres of water per day, would be £5480, 
of which rather more than one-half would represen: the 
outlay upon the electrical and ozonising portion of the plant. 
The direct outcome of this experimental plant at Martiniken- 
felde has been the erection of the water-purification plants at 
Schierstein and at Paderborn. The total cost of treatment, 
inclusive of interest and depreciation, work out to 2 pfg. per 
cubic metre at Schierstein, and to 1°60 pfg. at Paderborn 
equal to 6°7d. and 5°35d. per 1000 cubic feet. 

In England, at the present time, experimental trials of 
ozone as a sterilisation agent are being conducted at Lea 
Bridge, London, by the East London Water Company, but 
no details of these trials are yet available for publication. 

With regard to the experimental trials with the Vosmaer- 
Lebret system in Holland, Professor Van’t Hoff has given the 
following details concerning the apparatus which has been 
used first at Schiedam, and later at Nieuwersluis, near 
Amsterdam. The primary current used was alternating— 
100 periods at 110 volts—and was raised to 10,000 volts by a 
Helios transformer. The ozoniser apparatus had a capacity 
of 2500 watts, and air was passed through it at the rate of 
40 litres per minute, the concentration of ozone in the issuing 
air being from 3 to 5 mgs. per litre. The sterilising tower in 
which the water was treated with this ozonised air had a 
capacity of 20 to 30 cubic metres of water per hour. At 
Schiedam, filtered water from the waterworks was employed 
in the experiment; at Niewwershluis, surface water of bad 
quality was used, but was filtered before passing into the 
ozonising tower. The cost of treatment by this system is 
estimated to lie between } and 4 pfg. per cubic metre. 

The foregoing facts ana figures show that much work has 
been carried out in connection with the application of ozone 
to water purification, and while bacteriologically great success 
has attended these trials, the economical success of the appli- 
cation is still open to question. When, however, very impure 
waters have to be used for drinking purposes, or where special 
causes are operative —as, for instance, during typhoid 
epidemics—the use of ozone for sterjlisation purposes wou!d 
seem to have a useful future, 








AERIAL ROPEWAY FOR HIGHLAND QUARRIES.—An aérial ropeway 
from Gatehouse Quarry, near Lochnacraig, to Aberfeldy Railway 
Station, constructed for the Highland District Committee of the 
Perth County Council, was formally started on the Lith inst. 
For several years back the committee have had a heavy expendi- 
ture in connection with the working of their road metal «quarries. 
The bulk of the quarries being situated high up in the hills entailed 
a heavy carriage before the broken metal was got to the main 
roads, The ropeway is to remedy this, and is about 24 miles in 
length, and consists of an endless wire rope running on pulleys on 
the top of steel trestles about 30ft. or 40ft. high, placed about 100 
yards apart. Hung from this wire rope are a hundred iron skips 
or buckets, each capable of carrying 2 cwt. of broken metal, or 
about 80 tons per day of nine hours, The ropeway conveys the 
buckets at the rate of about six miles per hour. A steam engine 
of 25 horse-power at the ome drives the ropeway, the stone- 
breaking machine, and rock drill. Messrs, J. W. Henderson and 
Co., Aberdeen, were the contractors, the cost being about £4000. 


Guascow TgcHNicaL CoLLece ScrentirIc SocreTy, — Before 
this body, on the 14th inst., Mr. Alexander Govan read a paper on 
“ Motor Cars,” in which an exhaustive description of the present- 
day petrol-driven car was given, treating in detail the component 
parts of its mechanism, and the various parts were illustrated by 
lantern slides, Stress was laid on the enormous advantage of 
keeping the car light, and it was stated that many m!sasure cars 
are now built which only weigh 1 cwt. for every horse-power 
given off by the motor. ‘T'rustworthiness was secured by the 
use of special materials of the most suitable quality—aluminium, 
wherever possible, and steel of different mixtures being best 
suited for the various _—— Glasgow, the author said, was 
well equipped with all the necessary requirements to take advan- 
tage of the possibilities of this comparatively new industry. Ata 
meeting of the Governors of the Technical College, held on Monday 
last, a standing committee was established to superintend the 
work of the College in engineering and naval architecture. It was 
recommended, and approved, that Mr. J. S. Longbottom be 
echanics, in room of Professor Rowden, 
P inted in the 


resigned ; and that an additional professor be a 1 D 
specially ‘to 





mechanism and machine tools, 
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THE PARIS SEWAGE FARMS. 


TE reports of the Commission who make their half- 
yearly visits of inspection to the sewage farms. around 
Paris have for some time past been couched in distinctly 
less confident terms than formerly, and on each occasion 
they insist more strongly upon the necessity of opening 
up new farms to relieve the existing fields of the super- 
abundant discharge of sewage. Such a contingency was 
naturally scouted at the time the farms at Achéres, Gen- 
nevilliers, and Pierrelaye were first laid out. They were 
considered to be capable of taking as much sewage as 
Paris could possibly send, and when Carriéres-Triel on 
the one hand and Pierrelaye-Méry on the other became 
waterlogged in the space of a year or two the municipal 
engineers attributed this inconvenience, amounting to a 
disaster for the local inhabitants, to temporary causes. 
Unfortunately this temporary trouble is of extremely long 
duration. There is no telling even now when it will end, 
for the sewage must be sent to the farms, and though the 
laying out of others is projected in the direction of Mantes, 
the execution of this scheme is seriously hindered by the 
state of the municipal finances. Besides, it is by no 
means certain yet that the proposal for these new farms 
will be carried into effect. The Municipal Council are 
evidently of the opinion that the system is not altogether 
successful, as, indeed,-they might be, in view of the way 
in which they are badgered by the local councils, to say 
nothing of the crop of actions they have on their hands 
from agriculturists who are unable to convince themselves 
that because their beet and turnips are finer and larger 
they are necessarily benefiting from the all too 
plentiful distribution of sewage; and consequently 
the Paris authorities are carrying out experiments 
with the bacterial system of treatment. Whether or not 
there be anything in the claims of the scientific advisers 
of the council that a stagnant sewage swamp is eminently 
favourable to cultivation, the growers themselves are 
sceptical over the advantages when they find that they 
are prohibited by law from sénding the dainty radish or 
the succulent lettuce to the Paris markets, and when 
they see that the increased weight of the beet or turnip 
is due to an abnormal content of water. It is becoming 
a standing joke that you can see nothing of a turnip, 
grown on a sewage farm, when it has been boiled. The 
Paris Council have so many actions on their hands that 
they have sought to relieve the monotony by bringing 
one against an agriculturist who leased the sewage farm 
at Achéres. This gentleman tried everything, and 
ultimately fell back upon the universal beet aud turnip. 
These, however, in the language of the grower, were 
“burned by the sewage,’ which is a curious way of 
expressing the condition of a root drowned in water. He 
has replied to the proceedings by putting in a counter- 
claim against the Municipal Council for damages to the 
extent of a quarter of a million francs. At the same 
time complaimts continue to be received from the dis- 
tricts where the sewage farms are situated. The in- 
habitants of the villages between Pierrelaye and Pontoise 
paint the situation in vivid language, and say that the 
country is infected with smeils, and the Paris Council 
are obliged to continue the house to-house distribution of 
fresh water to avoid the legal proceedings which are 
threatened whenever the municipal engineers try to 
suppress these supplies. The local inhabitants absolutely 
refuse to drink the water which has filtered off the 
sewage farms. Altogether the situation is an extremely 
awkward one for the Paris Municipal Council, who find 
that instead of their farms being a source of profit, 
they are merely proving a costly and unsatisfactory 
experiment. 








THE MANUFACTURE OF PEAT FUEL. 


Many attempts have been made to produce a marketable 
fuel from peat, but with only partial success, the cost of pro- 
duction and transport having been found insuperable barriers 
to progress. A demonstration of a new process, which it is 
claimed will overcome the difficulties hitherto met with, and 
in which electricity is an essential agent, was given at the works 
of Messrs. Johnson and Phillips, at Charlton, on Thursday, 
the 5th inst. We understand that Messrs. Johnson and 
Phillips are not interested in the process, but only lent their 
works forthe experiments. The process is briefly as follows :— 
The peat, cut in the bog, is placed in a vertical perforated 
revolving cylinder, and whilst this is rotated at a high 
speed beating arms expel the water in suspension. Simul- 
taneously an electric current is passed through the material, 
and it is claimed that the resistance offered by the mass 
generates heat and disintegrates the material without driving 
out any of the valuable properties which it contains. After 
being thus treated for about two to two and a-half hours 
the peat is passed through a set of rollers on to a kneading 
apparatus, where it undergoes a teasing process andis rendered 
plastic. From this apparatus the peat is next taken to a 
moulding machine, in which it is formed into blocks or 
briquettes. It is claimed that the effect of the heat obtained 
by the electrical treatment ‘‘is quite different and distinct 
from that which is afforded by fire or other calorific means ; 
for whereas with fire heat the particlesof peat become, as it were, 
case-hardened and confine their various constituents, the effect 
ofthe heat obtained by electricity is to disintegrate the peat and 
liberate the cellular constituents, and to cause them to be uni- 
formly distributed throughout the whole mass of the peat, and 
render all these constituents readily availaole for combustion.” 
At the demonstration to which we were invited it was not 
possible to verify or disprove the above-named claims, but it 
would appear that the value of the process hangs entirely 
upon the effect of the electrical current on thé raw material. 

When our representative reached the works a mass of warm 
peat was withdrawn from a perforated revolving cylinder, and 
it was stated that although when it was placed in this recep- 
tacle two hours previously it contained about 80 per cent. of 
water, still 1 ton of the material would give something 
like 11 cwt. of finished product, a result which certainly could 
not be obtained from any other material, and may only be 
capable of the explanation that the peat came from Ireland. 
Nor was it made clear that heat generated by electricity has 





any qualities superior for drying purposes to heat produced by 
other means. 

It is stated by the inventor that the fuel so produced is of 
‘*very superior’’ quality, having a high calorific power— 
about 9000 British thermal units—and that it will ‘‘ hold its 
own against the best Welsh steam coal,’’ besides possessing 
the advantages of being smokeless, and leaving no clinkers 
when burnt. Precisely what is intended by the term ‘‘ holds 
its own ’’ is not clear, but as the introducers of the process 
only claim to be able to obtain ‘‘about 900 units of heat ”’ 
from 1 1b. of peat fuel, whereas a similar quantity of steam 
coal is capable of giving off 16,000 units, we must look in 
some other direction for the answer. In the matter of cost 
of production no data are available. This will, of course, 
depend on many factors, and a not inconsiderable item will 
be the cost of electrical energy. The promoters state that 
40 B.T. units of electricity suffice for the treatment of 1 ton 
of peat, but this can be taken probably as a favourable 
estimate. Now, if we admit that 1 ton of peat will give 
4 ton of saleable fuel—a liberal admission—the cost for 
current alone at, say, #d. per unit, will amount to about 5s. 
pertonof finished material. Then theother numerousexpenses 
and royalties have to be added, and when all is allowed for 
the fuel will have to sell at little more than half the price of 
steam coal to compensate for its diminished calorific value. 
But, as mentioned above, the crux of the process is the 
electrolytic treatment, and at present we see no reason to 
believe that better results can be obtained by the generation 
of heat by electricity than by other simpler and probably 
equally effective means. 








DOCKYARD NOTES. 


Tuer U.S. monitor Wyoming on her trials made a maximum 
of 12°37 knots, but the mean for the twelve hours was 11°8, 
with 201 revolutions and 2325 indicated horse-power. The 
contract speed was 11°5. The boilers are of the Babcock and 
Wilcox type. ph Te 

AN agitation is afoot in France against the sacrifice of 
protection to speed. What, ask the agitators, would the 
Guichen, despite her 23°5 knots, do on meeting a British 
Drake or even a County class cruiser? On the other hand, 
the old Dupuy de Lome would at least be able to make some 
show of fight. 


THe new battleship Hindustan will be launched next 
month by Messrs. Brown, of Clydebank. The naming cere- 
mony will be performed by H.R.H. the Duchess of 
Connaught. 

THE three new ‘‘ Watts’’ battleships have been named 
Britannia, Hibernia, and Africa. They will be built 
respectively at Portsmouth, Devonport, and Chatham. 


Tue cruiser Hermes is being overhauled at Devonport 
preparatory to undergoing some trials at the hands of the 
Boiler Committee. She is fitted with Babcock and Wilcox 
boilers, and it is stated ber performances are to be compared 
with those of her sister, the Hyacinth, whose ‘‘ Derby ”’ with 
the Minerva is still fresh in public memory. In the last 
naval manceuvres the Hermes seems to have done well, 
except that she made herself unpopular on account of the 
large amount of smoke she created, aud so was easily detected 
when scouting. This being the unpardonable sin in the eyes 
of British admirals, the ship’s performances were very 
lightly regarded in consequence. In the Boiler Committee's 
tests the smoke question is not reckoned in. 


Tue trials of the new battleship Queen will commence on 
the 25th iustant, 


Tue Gladiator, cruiser, having completed her time on the 
Mediterranean station, is to be relieved by her sister the 
Furious. 


THe moderate dimension party in America, having secured 
their 13,000-ton ships, have at last decided on 17 knots speed. 
It is stated in the report that the difference between 17 and 
18 knots would represent no less than 570 tons extra weight 
on the 13,000 tons displacement. In a word, by dropping a 
knot of speed, 27 per cent. more guns and armour could be 
secured. This is all very well, but by dropping to 15 knots a 
still greater gain would appear, and the drop might be carried 
till there was no speed at all. This, of course, is an extreme 
way of putting it; but it is a very open question whether 
slow ships will be of much service in war. Certainly, the 
option of battle will not be theirs, and we cannot feel that 
America is wise. She is building side by side with the 
moderate ships bigger and faster ships that, ton for ton, will 
be cheaper. Hence, if economy be the object, the game can 
hardly be worth the candle, but if satisfying fads is the aim, 
the United States navy has our sympathies. 


Tue most curious feature of the report is that which 
recommends the fitting of submerged tubes because the slow 
ships will be “ less easily able to avoid — It may 
be wrongly reported, but that is improbable. Possilly the 
Board, not being sufferers from the curious anti-torpedo tube 
craz@ that obtains in America, have gone on the principle that 
the end justifies the means, and seized any opportunity that 
offered a chance to get torpedo tubes fitted. Otherwise the 
statement is almost comic. The whole incident throws a 
curious side light on American naval policy, and irresistibly 
suggests that the great American public likes to know more 
about what is required than its mere technical advisers. We 
have heard that before. A distinguished American admiral 
once told us that the principal point in the design of an 
American warship must be that every congressman who had 
never seen the.sea could be convinced that it could whip 
creation. Perhaps this was putting the case strongly ; but it 
looks as though there were something in it, and the experiences 
of the Maine do not appear to imply that the system is 
altogether free from defects. 








JAMES BUCHANAN MIRLEES. 


We have to record with regret the death of: Mr. 
James Buchanan Mirrlees, of the firm of Mirrlees, 
Watson and Co., Glasgow, who died in his eighty- 
second year at his house, Redlands, Kelvinside, Glasgow, 
on the 16th inst. He retired from business about five 
years ago. He had been declining in strength for some 





time, and his death was not unexpected. The business of 
Mirrlees, Watson and Co. was founded in 1840 by the threo 
brothers M’Onie, a name closely associated with engincerin 

enterprise in Glasgow ever since. On the retiral of Me 
William M’Onie from the firm in 1848, Mr. Mirrlees joined 
the business, the title becoming M’Onie and Mirrlees. Two 
years later Mr. Peter M’Onie died, and Mr. Mirrlees took into 
partnership Mr. William Tait, the title of the firm, how. 
ever, remaining the same until 1858, when it was changed 
to Mirrlees and Tait. Ten years later, due to the failing 
health of Mr. Tait, Mr. W. Renny Watson—who, as Sir \W 
Renny Watson, predeceased Mr. Mirrlees by about a year— 
was taken into partnership, and the firm became Mirrlees 
Tait and Watson. In 1882, further accessions to the ¢o. 
partnership took place, the firm becoming Mirrlees, Watson 
and Co. 

In 1889 the business of the firm was amalgamated with 
the Yaryan Company, whose patent rights in evaporators 
for the United Kingdom and British Colonies the firm had 
secured two years previously. The new organisation, under 
the Companies Act, assumed the title of Mirrlees, Watson 
and Yaryan Company, Limited, but in 1900, on a reconstruc. 
tion of the proprietary, the shorter and more convenient tit]e 
of Mirrlees, Watson Company, Limited, was adopted. Under 
this designation it has since carried on its extensive home 
and foreign business. Up to the year 1885 the output of the 
Company consisted almost exclusively of machinery 
for the production, manufacture, and refining of sugar, 
Although still largely engaged in this industry, the 
company has, owing to the decline which has taken 
place in it within recent years, turned its attention 
to other branches of engineering, among which may be 
mentioned evaporating machines for all purposes, distilling 
plants for fresh water supply, condensing plants, evaporative 
condensers, air and circulating pumps, high-speed engines, 
&c, At the present time the company is engaged upon the 
construction of two sets of water distilling plant for the 
Kgyptian Government, which, when completedand in place, wi)! 
rank among the largest installations of this kind of machinery 
in the world. Mr. Mirrlees was born in Glasgow in 129, 
and came of Glasgow stock. The wealth which he acquired 
in his long connection with the prosperous business of his 
company was generously and unobtrusively shared by him 
with every good and benevolent scheme brought before him, 
In civic and public life he took his part, having been a mem- 
ber of the Town Council of Glasgow and, for a time, Dein of 
Guild. He was a director of the Clydesdale Bank, and of 
other boards of commercial companies. One of bis sons repre- 
sents the Mirrlees, Watson Company in South Africa, and his 
son-in-law, Mr. Baird, is chairman of the board of directors 
of the company. Mr. Mirrlees was twice married, and he 
is survived by his second wife. 








AMERICAN IRON AND STEEL TRADE FOR 
1902, 
Taz following general summary of statistics of the iron 


and steel industry of the United States in 1902 has been 
issued by the American Iron and Steel Association : — 


1902. 
17,821,307 


1901. 
15,878,354 
291,461 


1,013,150 
1,365,934 


2 254,425 


1,542,240 
9,808,822 


4,772,329 
9,474,688 


Production. 





Pig iron, gross tons... ... ... .. 
Spiegeleisen and ferro-manganese, in- 
claded in pig iron, gross tons ... ... 
Iron and steel structural shapes, gro 
cs’ see: wna nee | 90s, 006 dee ehe 
Iron and steel wire rods, gross tons ... 
Plate and sheet iron and steel, excep 
nail plate, grosstons ... 1.0... 
Tron and steel cut nails and cut spikes, 
eS | Re Oe er aaa ee 
Iron and steel wire nails, kegs of 100 1b. 
Bar, bolt, hcop, skelp, rolled axles, 
rolled armour-plate, &c , gross tons 
All rolled iron and steel, including cut 
nails and excluding rails, gross tons... 
All rolled iron and steel, including both 
cut nails and rails, grosstons ... ... 
Bessemer steel rails, gross tons ... 
Open-bearth steel rails, gross tons 
Iron rails, grosstons ... ... ... 
All kinds of rails, gross tons... 
Bessemer steel, gross tons ... 
Open-heartk steel, gross tons 
Crucible steel, grosstons ... ... ... 
Blister and patented steel, gross tons... 8,386 
All kinds of steel, gross tons... ... ... 14,947,250 
Open-hearth steel castings, gross ton: 301,622 367,879 
All kinds of steel ostings, gross tons... : 890,935 
Ore, pig, and scrap blooms for sale, 1.002 


366, 
£3,300, 000 
£19,600,000 


1,165,470 


212,981 


1,300,326 
1,574,293 


2,665,409 


1,633,762 
10,982,245 


5,383,219 
10,996,183 


12,349,827 13 944,116 
2,935,392 


2'870,816 
2:09: 6.029 
1,730 6,512 

2.874.6:9 2,917,933 

8,713,302 9,138,363 

4,656,309 387, 73 


QEOME TONS one See: oes 006 ive 20s 
Tin-plates and terne plates, gross tons 
Value of imports of iron and steel... 
Value of exports of iron and steel 
Ison ore, gross tons... ...:7 0... wee». 
Imports of iron ore, grosstons ... ... 
Production of all kinds of coal, gross 
WOUND se x. dae:5 aia pay, tee wes oe ao 
Production of coke, net tons... ... 
Production of Pennsylvania anthracite, 
ES ORO NA age Ae 
Shipments of Pennsylvania anthracite, 
| ee mer ae mers eee 
Imports of coal, gross tons .. 
Exports of coal, grosstons . 
Miles of new railroad built ... 
Immigrants f 


944 
986,950 


231,873,675 - 
21,795, 883 _ 


60,242, 560 
53,568,601 

| 1)920 248 
7,383,393 
4,906 
522,573 


31,200,890 
2,551,381 
6,126,946 

6,000 
739, 289 


THe RaiLway Civs,—The usual monthly meeting of tho Rai!- 
way Club, held November 12th, 1903, at the Memorial Hall, 
Farringdon-street, took ths form of a lantern display, the lecturer 
being Mr. G. W. J. Potter, the hon. treasurer. His subject was 
“The North-Eastern Railway Whitby, Pickering, Scarborougb, 
and Saltburn Districts.” Mr. J. F. Gairns occupied the chair. 
Mr. Potter gave an interesting description of the Whitby and 
Pickering and other branches of the North-Eastern system. 
Mention was made of the facilities for travel offered by the 
company in the shape of weekly and fortnightly “circular 
tickets. The slides used were for the most part produced from 
Mr. Potter’s own negatives, and certainly formed a fine collection 
of views of different parts of the North-Eastern Railway stativns, 
trains in motion, an Sang 1 types of locomotives, both ancient 
and modern. A working drawing of the latest giant, No. 532, 
Atlantic type, with cylinders 20in. by 23in., was also included, 
A discussion followed the Iccture, 
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FEED-WATER REGULATOR 
MR, A. G. MUMFORD, COLCHESTER, ENGINEER 
<< 
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A NEW FEED-WATER REGULATOR. 
Tue use of automatic boiler feed-water regulators is nearly as 
old as the steam engine. For various reasons they have 
never been popular. 

In recent years, with the advent of the Express boiler, 
attention was once more directed to them. A very few 
minutes’ neglect of the indications of the gauge glass suffices 
to lead up to disaster with boilers making an enormous quan- 
tity of steam and containing very little water. To most of 
these regulators certain objections exist. As a rule, they all 
consist of floats either inside the boiler or in a separate small 
vessel attached to it. Friction, the difficulty of devising a 
method of testing the regulator by hand to ascertain whether 
it is working or not, and various practical troubles, small, 
perhaps, but vexatious, have so far left an opening for improve- 
ment. We illustrate now a regulator patented by Mr. A. Mum- 
ford and Mr. Anthony, of Culver-street, Colchester, who have 
hada large experience with Express boilers, which appears to 
be a distinct advance on all its predecessors, 

It will be seen that the regulator depends for its action on 
a float ina box; but the principle involved isnew. The feed 
depends on differential action. The working of the apparatus 
will, we think, be readily understood from the drawings and 
a brief description. 

The delivery of the feed to the boiler is regulated by the 

boiler check valve itself, this being of special construction, as 
shown. Water delivered by the feed pump acts equally to 
force the check valve off its seat, and force it on to its seat by 
pressing on asmall piston under the check valve and attached 
to it, as shown in the right-hand lower corner of our illustra- 
tion, At the same time, the boiler pressure is holding the 
valve down by pressing on top of the check valve ; therefore 
the pump has no power to force any feed into the boiler, so 
long as the water leaking past the check piston is taken away, 
and not allowed to accumulate in the space underneath. 
_ This leakage water is taken away by a small pipe shown, to 
‘ny convenient place where it can be used again. In its 
passage, it passes through a small regulator valve, worked by 
4 float, this valve opening or shutting by the rise or fall of the 
water level. When this shuts, water. is prevented from 
escaping from under the check piston, pressure is accumulated 
» ; the feed pump can then lift the check valve, and feed 
ihe boiler, When the water rises, and opens the regulator 
valve, the pressure under the check piston escapes, and the 
check valve closes tightly, shutting off the feed, 


The amount of water to be controlled being only what | 


a past the check piston, a regulator of the smallest prac- 
' icable size can operate the largest feed check made, as easily 
as the smallest, 
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When the cock in the leakage pipe is closed shutting off 
the regulator, the check valve becomes an ordinary one, as the 
check piston is then inoperative, and hand regulation can be 
used if desired. The height of the working water level in the 
boiler can be altered by simply screwing the spindle carrying 
the regulator valve seat, up or down by means of the wheel 
shown. 

The advantages claimed for the apparatus are :—(1) Ex- 
treme compactness and lightness, so thut the regulator can be 
fixed as easily as a water gauge; (2) all parts made of gun- 
metal ; (3) extreme sensitiveness, so that the system is equally 
applicable, to all types of boilers, the variation of level being 
only 4in.; (4)no working parts in the boiler ; (5) when the steam 
and water cocks to the float box are shut, the whole of the 
working parts can be examined, with the boiler under steam, 
and this without stopping the feed; (6) when the coverof the 
float box is removed, the whole of the working parts are with- 
drawn ; (7) one size regulator can be used for all sized boilers. 








CLYDE BUILDERS AND NAVAL WORK. 





Tue Clyde will be favoured by Royalty towards the end of 
next month, when the Duke and Duchess of Connaught pay 
a visit to the renowned Clydebank establishment of Johu 
Brown and Co., Limited, on the occasion of the launch of the 
new battleship H.M.S. Hindustan, of the King Edward VII. 
class, and sister ship to the Commonwealth, launched in | 
April from the Fairfield yard, and to the Dominion, launched ' 


in July by Vickers Sons, and Maxim, Barrow-in-Furness. | 


December 19th is the date fixed for the event, and tha 
builders have been informed that her Royal Highness hag 
graciously consented to perform the launching ceremony. 
The Hindustan was laid down on October 25th last year, so 
that she will be afloat within fourteen months of the laying 
of the keel. Of the 10,100 tons which will constitute the 
finished weight of hull, a very large proportion will have been 
worked into the structure at the time of the launch. The 
main particulars of the King Edward VIL. class have already 
been repeatedly given in our columns. With engines of 
18,000 indicated horse-power the Hindustan is expected to 
steam at a speed of 18} knots. 

Naval work is at present greatly in evidence in the harbour 
and docks of Glasgow. The new eruisec Cumberland, built 
by the London and Glasgow Shipbuilding Company, was in 


Working Level with Float 











No. 3 graving dock early this week, and she was followed by 
the new Chilian. warship Libertad from Barrow-in-Furness, 
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and the renovated cruiser Terrible from the Clydebank Works 
The new cruiser Carnarvon, launched some months ago by 
Wm. Beardmore and Co., Govan, has been lying at the 150- 
ton crane at Prince’s Dock, having some of her machinery 
installed. She is now back opposite her builders’ yard, 
where she will remain until the rest of her machinery— 
which is being supplied by Humphrys, Tennant and Co., of 
the Thames—is forwarded. It may be noted that the 
Beardmore-built cruiser Berwick has now been coaled, and 
all stores are on board, so that she only awaits a crew to be 
commissioned. The keel of this vessel was laid down in 
April, 1901, and when she is flying her commissioning flag, 
about the 27th of this month, the period of her creation, and 
call to actual service, will be but two years and seven months 
—a highly creditable performance, considering that this is the 
first cruiser built by the Beardmore firm. 

The fact of the Admiralty having virtually at the last 
moment, and most unexpectedly, departed from their 
originally declared intention of giving out to private con- 
tract all the fighting ships of this year’s Navy programme 
—excepting the first-class cruiser Duke of Edinburgh, which 
hai already been partly laid down at Pembroke—and actually 
ordered the three new battleships of the programme to be 
built in the Royal dockyards, is a circumstance which has 
given anything but satisfaction on the Clyde, as it also may 
have done elsewhere. There are only some seven firms who 
can undertake such heavy work»as an 18,000-ton battleship, 
including four on the Clyde, Beardmore, Fairfield, Clyde- 
ban}, and Scott, of Greenock, and so far at least as three 
of these are concerned work has’ been arranged, contracts 
hhave been taken or left alone, and the special berths for 
battleship construction kept clear, all with the view of ex- 
pediting such work should it have, as the result of keen com- 
petition, been secured. Now that the Admiralty have changed 
their arrangements, and retained the work for the dockyards, 
such firms are placed at a disadvantage, having practically 
scared away other work offering which would have affected 
progress with the battleships. The proceeding is regarded as 


| hardly an encouragement to shipbuilders to arrange their 


berths and building facilities, and their work on hand and 
offering, in such a way as to expedite warship work when it 
is secured. The reason assigned for the Admiralty’s change 
of programme is that the Royal dockyards are now requiring 
work, and it will keep the staff together. It is proposed to 
lay down three ships early in the next financial year, and 
these will go to private contractors. New designs, however, 
have to be prepared and approved, and the giving out of the 
work is a long way off. The private firms must bear with 
the disappointment, and make up leeway in the mattcr of 
fresh mercantile tonnage somehow, 
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THE SUBMARINE BOAT PROTECTOR. 


In our issue of December 12th last we gave a description of 
the American submarine boat Protector, which is owned by 
the Lake Torpedo Boat Company. At that time the boat was 
only just launched, and her possible future performances could 
only be a matter of prophecy. During the past year, how- 
ever, this vessel has undergone a number of trials, and has 
apparently acq»itted herself well. We are now enabled to 
reproduce a further set of interesting illustrations, which show 
of what the Protector is capable, and give a better idea of 
the boat itself than was possible with the views which were 
at our disposal a year ago. We are also in a position to give 
a great deal of further information respecting this vessel. 


Fig. 1-THE LIVING SPACE AND DIVING ROOM 


Congress is about to undertake a series of competitive trials 
amongst supermarines. A sum of some £100,000 has been 
voted for the purpose, and the date was fixed for Monday 
last, and probably, although we have no definite information 
on the subject up to the time of going to press, the trials 
zre now completed. It becomes interesting in view of these 
trials to know as much as possible about a vessel which, its 
owners are apparently confident, will succeed in beating the 
Hoiland boat. 

We may perhaps quote the general requirements which 
the Navy department considers requisite for a submarine 
torpedo boat. These are given in the order of their import- 
ance, and are as follows :— 

(1) Safety. 

(2) Facility and certainty of action when submerged. 

3) Speed when running on the surface. 

(4) Speed when submerged. 

(5) Endurance both submerged and on the surface. 

(6) Offensive power. 

7) Stability, 

(8) Visibility of object to be attacked. 

‘‘ Safety ” is held to mean that the boat should possess 
such a reserve of buoyancy as to make cer iain that she 
shall rise to the surface in case of accident to machinery, 
or otherwise, and that she should carry an ample supply of 
air for the crew when submerged for the maximum length 
of time intended. It is claimed for the Protector that, in 











Fig. 2—THE HULL OF THE PROTECTOR 


submerging trim, with the top of the conning tower awash, 
and with the sighting hood still free, she has a reserve 
buoyancy of some 500 1b., and that it is practicable to sub- 
merge her by hydroplanes alone while she has a reserve 
buoyancy of 10001b. Then as to mechanical means of safety, 
there is a five-ton detachable keel of cast iron, which can, it 
is said, be instantly released either by hand or automatically 
should che vessel go deeper than a predetermined depth. The 
ballast tanks are also arranged to be emptied automatically 
by air pressure at a given depth; but should this means fail, 
then these tanks may be emptied by hand or by electrically- 
driven pumps. Should these expedients fail, there are two 
anchor weights, which may be released from within the 
boat. Finally, in the event of everything else failing, we 
understand that it has been demonstrated that the crew may 
escape in diving dresses. The boat is lighted by electricity; 
but on a fair day and in clear water, enough light is 
said to come in through the heavy glass deadlights to 
make it possible to see with sufficient distinctness to carry 
on all internal routine at a depth of 40ft. As regards ven- 
tilation or supply of air, the boat can apparently be submerged 
at least two hours and five minutes, with eleven people on 
board, and with simply the air contained at starting, and no 
vitiatiun be noticeable. For supplemental ventilation, the 
heavier gases in the bilges are pumped out of the boat and 
fresh air drawn from cylinders, where it is contained under 
pressure. No attempt has been made, so we gather, to purify 
the vitiated air by any chemical means. Electrical cooking 
and heating appliances are provided. 





The main hull plating has been calculated to withstand 
safely the pressure due to 150ft. of water. The vessel is 
brought from ordinary cruising trim to “ war-time cruising 
trim,” i.e, with decks just awash, in a short time by 
filling the superstructure or ship shaped portion of the hull, 
The minimum time taken by this operation is twelve minutes. 
From “ deck awash’’ to conning tower awash takes about 
three minutes, while from conning tower awash to complete 
submergence is a variable interval of afewseconds, depending 
on the will of the commanding officer. It is claimed for the 
Protector that she can maintain her depth more evenly than 
any other boat of the type, and that when coming to the 
surface she does not broach, but emerges evenly and stealthily. 
Running with the sighting arrangement, called the omni- 
scope—which we illustrate in Fig. 4—out of water the com- 
manding officer has, it is averred, a scope of vision which 


takes in nearly the whole horizon, and has no difficulty what- | 


ever in steering a straight course. The omniscope has five 
lenses in its upper end. The four smaller glasses are so 
placed that, with theinstrument normal, one lens looks forward, 
one aft, andoneon each beam. Above these is a larger lens 
of four times the power. 
finders, while the larger is used to give normal vision. The 
large prism can be oscillated to secure a steady view in a sea- 
way, and can be turned so as to be in the direction of view of 
any of the four smaller lenses. A graduated vernier upon 
the main lens gives measurements of certain known heights 
at certain chosen distances. This instrument is reported to 
have proved entirely satisfactory at all times. The bearing 
of a target or object which it is desired to hit is automatic- 
ally transmitted to the man at the wheel, and when the ship 
is properly pointed the gunner at the torpedo tubes is like- 
wise so advised. 

Totally submerged, recourse is had to the compass for 
steering a straight course. The compass in the Protector is 
housed in the ceiling of the conning tower, just forward of 
the wheel. It is transparent and can be read either from 
above or below, so as to facilitate navigation from either 
within the conning tower or upon it—the latter being the 
sommon method in ordinary cruising. The conning tower 
is of bronze, and this, together with the maintenance of an 
even keel when submerged, keeps the magnetic field from 
being disturbed. We are informed that one magnet provides 
quadrantal correction, that the maximum remaining devia- 
ion is about a quarter of a degree, and that in actual service 
the compass has proved entirely satisfactory. 

When Jying on the bottom the boat can remain stationary 
for any length of time. To lie stationary at any desired 
depth she has only to lower her anchor weights, reduce her 
buoyancy, and, by winding in on her cables, pull herself 
down to the chosen depth. If she is on the bottom she can, 
by lowering her anchor weights, secure that much buoyancy, 
and by unwinding her cables she may rise either to the 
surface or to any position between the bottom and the 
surface. 

The storage batteries are of the Gould type with solid 
plates. The output is about 100 horse-power for three hours. 
It is suggested that by using a cell with a shorter life this 
amount might be at least doubled. The battery is provided 
with covers to prevent slopping, and things are so arranged 
as to permit of an inclination of 45 deg. without any of the 
electrolyte being spilt. The motive power of the Protector 
is both by gasoline and by electricity, either together or 
separately. The boat has twin-screws, and to each shaft is 
coupled one gasoline engine and one motor. The combined 
indicated horse-power of motors and engines is 350. Thegas 
engines are of the four-cycle type with four cylinders, so 
arranged as to give an impulse at every stroke. The engines 
develop 120 horse-power each, making a total of 240 horse- 
power for the engines. They are provided with three means 
for firing the charge, vamely, a primary battery, magneto 
machines, and a current from the storage batteries. 

The engines can be run under water, drawing their air 
through the omniscope and exhausting under the surface. 
This practically increases the radius of action of the vessel 
in a submerged condition from about 40 miles at a compara- 
tively slow speed to 200 miles. The screws are of the 
reversing type, and have been especially designed by_ Mr. 


The smaller lenses are virtually | 


her trim. Five torpedoes are carried, one in each of the 
tubes, and the remaining two in cradles under the transomes 
in the living space. 

Reverting to the question of submergence, we have already 
pointed out that to bring the boat down to the war tims 
trim with her broad deck awash it is necessary to fill the 
superstructure with water, a proceeding which, as has been 
said, takes about twelve minutes. From that point until she ig 
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Sectional Side Elevation 
Fig. 4—THE OMNISCOPE 


Front Elevation 


prepared for sub-surface work, ballast tanks placed in the 
bottom of the boat forward and aft are filled. This generally 
takes about three minutes. Clinometers give refined read- 
ings of the trim as this final ballasting progresses, while 
numerous gauges show the amount of water in each tank. 
Final submergence trim is that with the conning tower 
awash with the sighting hood and omniscope free. In 
this condition the ordinary reserve buoyancy is 500 lb. 
Further submergence is controlled by the hydroplanes. 
The hydroplanes are four in number—two on either side 














Fig. 3-LONGITUDINAL SECTION OF THE PROTECTOR 


Lake. By means of these the boat can be run astern by 
means of the gas engines. By reducing the pitch of the 
screws and coupling the motors up as dynamos the batteries 


may be charged while the boat is making a surface speed of | 
Under gasoline engines alone the boat makes | 


seven knots. 
eight knots, and with the motors as well she makes ten. 
Submerged, under electrical propulsion alone, she makes 
seven knots, With the usual gasoline supply a radius of 
500 miles is claimed, and with a reserve supply of gasoline 
some 1000 miles. 


The Protector has three torpedo tubes, one on either side | 


of the bow and one astern. The two bow tubes may be fired 
simultaneously, the object of the stern tube being to fire 
after having passed under the object of attack without firing ; 
or, if desired, to turn and fire in flight. 
has fired her torpedoes when submerged without disturbing 


It is said that she | 


amidships—fiush with the deck line, where they are shielded 
by a steel guard. The hydroplanes themselves are flat 
rectangular paddles of oak pivoted in the centre, and so tied 
that the action of all four is in complete unison. They are 
controlled from a single station in the conning tower by 
means of a system of cranks and shafting. They may be 
swung through a total arc of 30 deg. It is said that by 
reason of the symmetrical disposition of these four hydro 
planes, working in unison, a resulting thrust up or down is 
given that forces the craft to maintain an even trim, 
and that—the speed being uniform—the depth re- 
mains constant after a point of submergence is 
reached where the downward thrust of the hydroplanes 
is balanced by the upward thrust of the water at the 
particular depth, Even with a free movement of the crew, 
the variation of depth under these conditions has been found 
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OMNISCOPE AND AIR 


unnoticeable. In addition to the four hydroplanes, the 
Protector has a single horizontal rudder way aft. The 
purpose of this is to give to the commanding officer a handy 
means for instant correction of trim when under way 
without recourse to the ballast tanks. This rudder is also 
controlled from the conning tower. The final adjustment of 
ballast for sub-surface trim or for total loss of buoyancy is 
also controlled from the conning tower. The conning tower 
Is elliptical in form, with a major axis of 10ft. lin., and a 
minor axis of 4ft. Zin. It is 6ft. 5in. high from the floor to 
the crown of the ceiling. 


structure. Upon the top of the conning tower is an armoured 
sighting hood, through the top of which an intake provides 
for the induction into the body of the boat of air for the 
engines when ruvning in what is termed the sub-surface 
condition—i.e., with only the sighting hood and the omni- 
Scope above water. An automatic check valve prevents 
the entrance of water from seas washing over it. Practi- 
cally everything is controlled from the conning tower. 

The complement of the boat consists of eight persons, in- 


INTAKE ONLY ABOVE WATER 


b t } It rests on the hull, which, as will | 
e seen in Figs. 2 and 3, is spindle-shaped, with a super- | 








an engineer, a helper, a quartermaster, a deck hand, and a 


| steward. There are eight sleeping bunks. We are informed 

that the Protector has travelled hundreds of miles under her 
| own power and unescorted. The illustrations are practically 
| self-explanatory. Above is a set of engravings showing the 
| boat at different states of immersion, and also in Fig. 3 a 
| complete section, with letters denoting the various parts, to 
| which the following is a key :— 





A. Omnisespe at maximum | N. Storage batteries. 
height. | O. Anchor weights. 

B. Armoured sigLting hood, | P. Ballast tanks. 

C. Hatchways. Q. Motor. 

D. Ventilators. | K. Engine. 

E. Engine exhaust pipe. | 8. Manifolds. 

F. Conning tower. | T. Pantry and electric cooking 

G. Gasoline tanks and airflaske. | outfit. 

H, Line of spindle hull, U. Folding bunks. 

I. Torpedo tubes. Vv. Air lock. 

J. Horizontal rudder. | W. Diving chamber. 

K. Bottom wheels. | X. Diving hatch. 

L. Detachable keel. | Y. Diving door. 

M. Detaching gear. \ 


| cluding the commanding officer, a machinist, an electrician, | 








TORPEDO PRACTICE WHEN SUBMERCED 


HYDRAULIC COAL HOIST. 


In our issue of October 16th we described and illustrated a 
coal hoist recently erected at Glasgow Harbour by Sir William 
Armstrong, Whitworth and Co. To-day we are able, through 
the courtesy of the makers, to put before our readers ageneral 
drawing of this hoist, and also a photographic reproduction of 
it on a larger scale than that previously published. This hoist 
is capable of dealing now with loads of 25 téns, and the wagon 
cradle can be lifted and tipped at a height of 50ft. above quay 
level. Originally it was built for loads of 20 tons, but in view 
of the increased size and carrying capacity of mineral wagons 
it was decided to increase its power by 25 per cent., and this 





| was effected by fitting an additional cylinder. The wagons have 


| 
| 


| 


| end doors, and are tipped endwise to an angle of 45 deg. at 


any point in the lift. Doors are fitted at the point of the 
shoot for controlling the flow of coal. The anti-breakage 
crane has a capacity of 4} tons. By its aid a cone of coal is 
formed in the floor of the hold on to which the coal is sub- 
sequently shot from the wagons. For further particulars we 
must refer our readers to our issue of October 16th. 
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RAILWAY MATTERS. 


Spatn will soon have its first electric railway—between 
Porrino and Mondaris. 

Tue Canton-Fat-shan branch of the Canton-Han-kau 
Railway was opeued on the 15th inst. 


Lyons is now connected with the Atlantic port of 
La Rochelle by a cross lina passing through Argenton. 


Forty persons were killed and many injured in a 
collision which occurred on the Illinois Central Railway on Saturday 
last. 

THE sanction of the Government of India has been 
given for renewing 12 miles of rails and sleepers with new 75 lb. 
F.F, rails, standard type, on new deodar first-class sleepers on the 
Wazirabad-Lyallpur Railway. 

On the 12th inst. Sir Henry McCallum, the Governor 
of Natal, opened the extension of the railway from Dundee to 
Vryheid. Tne new line connects the recently-acquired territories 
with the Natal railway system. 


Te General Council of the Bouches du Rhone has 
passed a vote in favour of a railway through the Durance valley 
for directly connecting Marseilles with Italy, and thus competing 
with the line by the Simplon Tunnel. 


Tue French proposition that the Simplon line shall 
pass by the Col de Faucille, thus greatly shortening the distance 
between Paris and Milan, is warmly advocated by the Messagero 
on account of the Italian interests involved. 


Ir is reported that the Northern of France Railway 
Company has placed a contract with the British Pneumatic Signal- 
ling Company for the installation, on a section of the main line 
between Calais and Paris, of the low-pressure pneumatic signalling 
pliant. 


THe small harbour passenger railway station at 
Brindisi is still incomplete. The origmal plan has been amplified 
and a few additional rooms added, but these are still without doors 
and windows and unprovided with fittings and furniture, so they 
cannot be made use of, 


For the first time in the history of the Cleveland 
and Indianapolis division of the Big Four Railroad a negro has 
recently been employed as a locomotive fireman. During the past 
year all but seventy of 300 firemen hired have resigned, and it is 
probable that negroes may be quite generally employed in this 
capacity in the future, 


THERE are now about 29,000 miles of railway in 
European Russia. According to an official return just published, 
the number of accidents last year amounted to 9890. Of these 
1212 were collisions, and 1521 derailments; 1529 persons were 
killed and 7908 injured. The damage done to railway stock was 
estimated at 1,600,000 roubles, 


Tue electric railway up Mount Vesuvius, from Resina 
to the foot of the cone, to connect with the old Funicular Railway 
to the crater, has been completed. The starting point of the 
new railway is Pugliano, which, except for a very small stretch 
not yet completed, is in it-elf connected with Naples by electric 
trams; so that when this short extension is finished it will be 
possible to travel by electric power from the heart of Naples to the 
summit of Vesuvius. 


Tue largest gap left in electric tramway communica- 
tion between Liverpool and Leeds is on the Yorkshire border. 
At a Local Government Board inquiry at Todmorden last week 
relative to the application by the Todmorden Corporation for 
borrowing powers for £21,000 for electric lighting and power 
P and £6000 for an electric refuse destructor, it was 
stated that there was no intention of laying electric tramways 
at present, but something might be attempted in the way of 
electric omnibuses. There was no opposition to the scheme. 


A MATTER which has been much discussed by the 
Preston Town Council was settled the other day, when the Council 
accepted the tender of Dick, Kerr and Co. for the permanent way 
construction and overhead equipment of the electric tramways for 
£80.592. It was stated that of this sum £77,500 would go for 
British material and labour, while in only £3000 would America 
be interested. Dick, Kerr and Co. were —— to give part of 
the special work included in the £3000 to a British firm and part 
to an American firm, Dick, Kerr and Co.’s was the lowest of nine 
tenders, 

A coLutsion took place on Monday shortly before 9.30 
at the York-road Station, on the Great Northern Railway, at 
King’s Cross, London. An empty local train was standing outside 
York-road Station, when an express for Scotland came into violent 
collision with it, the result being that three of the carriages of the 
local train were wrecked and the engine badly damaged. A large 
piece of wreckage was hurled through the window of a passenger 
train which was drawn alongside the platform. Fortunately no 
personal injuries were sustained, but considerable delay was caused 
to the main line traffic. 


Fottowine the electrification of the tramway system 
on the south side of the water, the London County Council, it is 
reported, are going to run an express service of morning and even- 
ing cars for busi men engaged during the day in the City and 
West End. The proposed service will considerably shorten the 
duration of the journey, and in the run from Tooting to Black- 
friars a trifle over a quarter of an hour will be saved. The express 
trams will not stop after leaving Kennington for the bridges. The 
maximum legal speed will be kept up during the journey, and the 
special cars to be used will be labelled ‘* express,” 


From a recently published report, it appears that the 
total number of employés on the French railways was as follows :— 
Managers and clerks, 3076 ; traffic department, 116,227 ; locomo- 
tive and rolling stock, 74,248 ; road and buildings, 75,177 ; making 
a total of 268,728, of whom 26,754 were women. The salaries of 
the officials and workmen do not rule high, and are regulated more 
by the time the man has been in the employ of the company than 
by the kind of work he is called upon to perform, except, of course, 
in the case of skilled artisane. Moreover, salaries vary greatly, not 
only on different railroads, but often on the same line. 


At the monthly meeting, on November 14th, of the 
Metropolitan Railway Commission of the Paris Municipal Council, 
the Prefectoral Administration was urged to adopt as soon as 
possible the report and specification relating to the station 
approaches of line No. 3, between Courcelles and Menilmontant, 
because the Prefect of Police had required some modification in 
the plans owing to the recent accident, and it was feared that the 
difference between the two bodies might entail unnecessary delay. 
The Commission also examined the report of the Rolling Stock 
Committee as regards the new carriages, in which wire gauze is 
substituted for glass in order to afford ventilation. 


A LAMENTABLE accident occurred last Friday on the 
new line being constructed by the Great Western Railway between 
Cheltenham and Honeybourne. Near the village of Scangway, 
twelve miles from Cheltenham, a long viaduct is in course of con- 
struction, ten arches having been completed. On Friday morning 
@ steam crane was on No, 10 arch, when the workmen commenced 
to rem ve the ribs from beneath it. Suddenly, wi:hout the 
slightest warning, the arch caved in, precipitating the workmen 
and crane 30ft. below, where other men were at work. Shortly 
afterwards the arches Nos, 9 and 8 collapsed, and on Saturday 
another arch gave way. Four men have lost their lives, 








NOTES AND MEMORANDA. 


No less than three different shipments of Bengal coal, 
averaging 5000 tons each, were lately recsived in Colombo in the 
course of a week. 


Tue Japanese Consul at Bombay reports that the 
Indian markets have been swamped with Japanese matches to 
en that business in that product is at a comp'ete 
standstill. 


We understand that no less than twenty-seven new 
shafts are now being sunk in France. It is estimated that, when 
these shafts are completed, they will produce about 4,000,000 tons 
of coal annually. 


THE latest investigations made by the Department of 
Mines in Victoria (Australia) show that in that State the rise in 
temperature down to about 3000ft. in depth is equal to about 
1 deg. Fah. for every 75ft. 


Ture French Telegraph Department is conducting 
trials with the new Dubrenil transmitter that has eight keys and 
permits a whole syllable to be transmitted with a single move- 
ment, thus increasing rapidity of transmission by one-third. 


For eight months ending August 31st, the total 
imports of iron and steel into France were 112,694 metric tons, a 
decrease of 5568 tons from the corresponding period in 1902. 
The exports of iron and steel in all forms were 351,892 metric tons, 
an increase of 37,789 tons over last year. 


Tue largest casting ever made, it is claimed, is an 
engine bed for the Lackawanna Steel Company, of Buffalo, 
recently produced at Youngstown, Ohio. It is 33ft. 5in. long, 
12ft. l4in. wide, and weighs 75 tons. The companion casting of 
the pair weighs 62 tons. The bottom of the mould was loam ; sides 
and cope, dry sand. 


Tse Hampshire County Council has adopted the 
recommendations of the committee which it appointed to consider 
the operation of the new Motor Cars Act. The committee recom- 
mended that no roads should be closed to motor traffic under the 
16ft. limit, and that, instead of imposing the 10 miles speed limit, 
danger boards should be put up at places where caution is 
necessary. 

AttHoucH the United States consumed last year 
approximately 520,537 long tons of sulphur, exclusive of the sulphur 
recovered from the fumes from roasting blende, its own supply was 
little more than one-quarter of this quantity, chiefly in iron 
pyrites. The bulk of the demand is still satisfied by imports of 
brimstone from Sicily and of iron and copper pyrites from Spain 
and other countries. 


BruGes is now connected with its seaport Zeebrugge 
by a ship canal, which will be opened for regular traffic as soon as 
the harbour works at the mouth are completed. On October 30th, 
1902, the first British steamer, carrying coal, entered Zeebrugge, 
and by December 3lst 7798 tons had come in by sea. Special 
arrangements, owing to the unfinished state of the works, were 
made to provide for this traffic. 


A STATEMENT appeared in the New York Sun, a day or 
two ago, that within a short time New York and London will be in 
telephonic communication with each other. The Sun says it has 
not secured permission from the inventor, whom it does not name, 
to give any details of the invention, but it is hoped the method 
will be formally announced before long. We shall! look forward to 
reading them when they are announced, 


Tue building trades’ schools in Prussia, twenty-two in 
number, are all organised upon the same plan, with the same con- 
ditions of admittance and the same courses of instruction and 
number of classes. The degree of rang ge: | to be attained by 
pupils leaving the schools is defined as the ability to design and 
construct without extraneous aid those buildings and structures 
generally met with in the country districts and in smaller 
towns, 

Tue Italian olive oil crop this year has been distinctly 
unfavourable ; in some districts there was no crop at all, in others 
a poor yield, whilst in a few districts only was the crop fairly 
abundant; as a whole, it is estimated that only a tenth of a 
normal crop has been harvested—persistent bad weather is stated 
to have been the cause. I find no mention of damage having 
occurred through the action of the ‘‘ mosca oleara,” which did so 
much damage the preceding year. 


Ir is said that Professor Slaby claims to have 
demonstrated, after exhaustive experiments, that the surface of 
the earth plays an important part as a conductor of Hertzian 
waves. He constructed an artificial earth, which was rendered 
insensitive to external influences by the use of a covering of zinc 
for the floor of his laboratory. He then set about his experi- 
ments with waves on the floor, and continued in the work untilit 
is stated that his theory was proved completely. 


THE imports of fuel into Spain for the eight months 
ending August 3lst were 1,309,349 metric tons of coal and 128,034 
tons of coke. Exports of minerals were:—lIron ore, 5,318,998 
tons ; copper ore, 755.355 tons; zine ore, 84,589 tons ; lead ore, 
1825 tons ; pyrites, 380,380 tons ; salt, 227,806 tons. Exports of 
metals were 31,500 tons pig iron, against 30,433 tons in 1902; 
20,060 tons copper, against 18,230 tons ; 1346 tons spelter, against 
1201 tons ; 107,823 tons lead, against 110,735 tons last year. 


EXPERIMENTS that have been made by the Italian 
naval authorities with a new system of radio-telegraphy originated 
by Professor Alessandro Artom have conclusively proved, says a 
Reuter’s telegram from Rome, that the new system enables 
electric waves to be transmitted in a given direction. It was 
found that the signals made were perfectly transmitted when the 
charge of electric waves was directed towards the receiving station 
for which they were intended, and that as soon as it was turned in 
another direction the receipt of the signals ceased. 


One of the earliest questions to be discussed in the 
French Chamber of Deputies is that of the Canal du Nord, the 
Bill for which has already passed the Chamber, but sund 
amendments were made by the Senate. According to the Dunkirk 
correspondent of the Standard, the cost of the work is 60,000,000F., 
one-half of which is to be contributed by the Chamber of Com- 
merce of Douai and the remainder by the State. This canal is 
urgently needed by the growing traffic between the North of 
France and Paris and the basins of the Loire and Rhone. The 
Canal of St. Quentin is the only through waterway connecting 
these districts, and for a long time it has proved insufficient, 


Tue Consul-General of the United States at Frankfurt 
says in a recent report that during the last seven years Ger- 
many has laid 7375 miles of ocean cables, at a cost of about 1} 
millions sterling. In 1898 a cable, 73 miles long, was laid 
between Sassnitz and Trelleborg; in 1898 German South-West 
Africa was connected with the existing cable system by a line 
154 miles long; and in 1900 tHe first German-American cable 
was laid between Emden and New York, by the Azores, a dis- 
tance of 4813 miles. About the same time the first German 
cables along the Chinese coast were laid; one of these was from 
Tsing-tau (Kiao-chau) to Chifu, 285 miles long, and the second 
connected the former place with Shanghai, and is 438 miles 
In 1901 a fifth cable, connecting Germany and England, was 
laid, as weli as a telephone cable from Fehmarn to and. A 
second German cable to New York by the Azores has been com- 
menced, and will be completed before the end of next year; 
while a line to Vigo, 1300 miles in length, has been laid, 





MISCELLANEA. 


For the prevention of dust and mud, permission hag 
tai to tar the Avenue de la Grande Arméa, Paris, at a cost 
oO! “ 


Tue cruiser Hermes has been ordered to be sent to 
Devonport for necs:sary repairs and docking. After these repairs 
she will go to Gibraltar for boiler trials, under the supervision of 
the Admiralty Boiler Committee. 


AccorDING to the Central News the tariff for Marconj 
telegrams between Rome and various foreign countries has now 
been fixed. Thus, to England the charge will be 1d. per word : to 
the United States or Canada, 3d. per word ; and to Argeatina 
41, per word, . 


THE Preston Town Council have decided to promote 
Billin Parliament enabling the Corporation to undertake exten. 
sions of the existing waterworks, which it was estimated would 
cost between £150,000 and £200,000, and would meet the needs of 
the town for the next twenty years. 


A LAw was submitted last month to the Congress of 
Argentina for improving the highways throughout the Republic, 
A long list is given of bridges and roads to be made in the various 
provinces, with an estimate of the cost of each, the total amount. 
ing to 6,800,000 dols., or about £599,119, 


THE new turbine passenger steamer Brighton esta. 
blished a record on Wednesday last, when she succeeded jp 
ry the pierhead at Dieppe two hours and fifty-nine minutes 
after leaving Newhaven pier, a distance of 64 nautical miles, or 
75 land miles. This represents an average speed of 214 knots 
(25 miles) per hour, - 


In a communication received from the correspondent 
at Port Elizabeth of the Commercial He, og Branch of the 
Board of Trade, it is stated that a considerable extension in the 
water supply of that town is meditated, as is also the installation 
of electric ~~, Tenders for these undertakings are, it is said, 
likely to be called for, 


Tue death occurred last week of Mr. James Astbury, 
the principal partner in the firm of Thomas Astbury and Sons, 
ironfounders, Smethwick. He was one of the leading manufac. 
turers in the Black Country, and his firm for a great number of 
years were engaged in the execation of important contracts in con. 
nection with the ordnance department of the Bitish Government. 


Tae Automobile Club proposes to hold trials for 
electrical vehicles in May, 1904. Draught conditions have been 
prepared, and the makers and agents of electrical vehicles in this 
country have been circularised asking whether they would be 
prepared to make a definite entry now, as the Club have decided 
that, in the event of less than ten entries being received from this 
country, no trials will be held, 


TuE Clio, sloop, has successfully completed her second 
thirty-hours’ steam trial, which was run with her engines working 
at 1000 horse-power. She left Sheerness on Thursday of last week, 
and experienced rough weather both in the North Sea and the 
English Channel. The engines are said to have worked satisfac. 
torily throughout, and the Niclausse boilers to have steamed well, 
The Clio was then prepared for her le, trial, which took 
place in the North Sea in the early part of the week. 


At Brettell-lane, Brierley Hill, Staffordshire, on Satur- 
day night, the Stourbridge extension canal burst, and water 
poured into some neighbouring collieries, completely filling the 
shafts. Shortly afterwards a subsidence occurred, and carried 
away a large steam boiler and the pit frames. Continuing its 
course, an enormous rush of water swept away an ash mound of 
thousands of tons, and large stacks of heavy manufactured 
articles, Other collieries were also flooded, but apparently not to 
the same extent. Many hundreds of workmen are rendered idle, 


THE opening of the new Russian steamship line 
between Europe and America has been definitely fixed for the 28th 
inst. Cargo has already been booked in South Russian ports for 
despatch in the pioneer vessel of the line, and a satisfactory 
complement of emigrants has been secured for it at Naplcs. 
This new venture of the Volunteer Fleet is one absolutely unique 
in many ways in the annals of Russian shipping, says the Moscow 
correspondent of the 7imes. The speed of the vessels on the new 
line is to be a minimum of 14 knots. 


Orpers have been received at Devonport to lay down 
a new battleship, to be named the Hibernia, and to be of the 
same class as the King Edward VII., which was launched at 
Devonport Dockyard a few monthssince. The order for the new 
ship will avert a large discharge of workmen, which was imminent. 
Further and more ample provision for the erection of the ship will 
then be made, Portsmouth Dockyard is also to build a new battle- 
ship, to be christened Britannia ; and Chatham will have the rear 
ing of a third vessel, to be styled Africa. 


Antwerp will probably soon occupy the first place 
amongst continental ports, owing to the great accommodation and 
facilities afforded, and to its superior geographical position as a 
port and distributing centre. It cannot be long, however, at the 
present rate of progress, before the resources of Antwerp are 
taxed to their uttermost, and some anxiety is felt as to the 
capacity of the port to receive the ever increasing influx of ships. 
This year new quays have been opened further up the Scheldt, 
with a length of 2166 yards, thus bringing the total length of the 
quays up to 5416 yards, 


AccorDING to the Sydney correspondent of the Times, 
the Pacific cable was opened for traffic in December last, con- 
sequently three months’ revenue was all that could be set off 
against By years’ expenses, The ——— for the 2} years 
ended March 31st, 1903, was £120,000, and the revenue for the 
last three months of the period was £18,310, leaving a deficiency 
of £101,690. This loss would have to be made good by the parties 
to the scheme as follows :—United Kingdom, £28,055 ; Canada, 
£28,055; Victoria, New South Wales, Queensland, and New 
Zealand, £11,222 each, 


A Few week ago a fire burned down the transformer 
house of the Snoqualmie Falls Power Station. The fire 
destroyed the entire transforming plant, which operates long 
distance transmission circuits at 33,000 volts to Seattle and Tacoma 
and intermediate points. The fire started in one of the trans- 
formers, and the burning insulating oil escaping in every direction 
set fire to the ——— transformers, and finally to the 
building itself. Ten out of thirteen transformers were destroyed. 
About two-thirds of the service was restored by sending step-down 
transformers from Seattle and Tacoma and using them as step-up 
transformers. The loss was estimated at about £8000. 


Tue comparatively new style of street paving with 
mazadam, in which the stonesarecoated with tar, has been used with 
success in the city of Hamilton, Canada, and 8-68 miles were laid 
at a cost of £29,060. The kerbing is of Portland cement concrete. 
The top surface of the road is finished with clean gravel, two 
zallons of tar being mixed with each cubic yard of gravel. The 
whole is thoroughly rolled. No repairs bave as yet been made on 
sny of the pavements laid within the last three years. The advan- 
tages of this class of pavement may be summed js as follows :— 
Economy in construction, the average price for 1901, with labour 
at 9d. per hour, being 4s. 5d. per square yard; good foothold for 
horses ; and absence of dust—therefore economy in cleaning and 
sprinkling, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocgxnavs, 7, Kumpfgasse, Vienna I. 
OHIN. ‘A.—Kgiiy anp WatsH, Limirep, Shanghai and Bong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris 
GERMAN Y.—AsHER AnD Oo., 13, Unter den Linden, Berlin. 
F. A. Brocxnavs, Leipzic ; A. Twartunyar, Leipzic, 
_A. J. ComBripGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LOBSCHER AND Co., 307, Corso, Rome ; Bocca Faurus, Turin, 
JAPAN.—Kguiy anp WALSH, Luairep, Yokohama, 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Wa. Dawson & Sons, Luarrep, 7 Sed-st. (Box 489), Capetown. 
Gorpon anp Gorton, Long-street, Capetown, 
R. A. Taompson AnD Co., 83, Loop-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpgx Hovss, Limitep, Kimberley. 
Apams anv Co., Durban and Mariteburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Melbowrne 
Adelaide, and Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Cra, J. W., Napier. 
QOANADA.—MonTREAL News Co., 386 and $88, St. James-street, Montreal, 
Torowro News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Oo., 88 and 85, 
Duane-street, New York ; Susscription News Oo., Chicago. 
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TO CORRESPONDENTS. 

4 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tas Enxonvmmr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

a7 = We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep pon 4 


REPLIES. 


Scorrish Reaper.—Apply to the Secretary of the Institution of Civil 
Engineers, Great George-street, Westminster, for a copy. 

R. F. C. (Edgbaston).—The statement that our railways have cost between 
£45,000 and £50,000 a mile is an example of the vague estimates which 
atound, ‘he figures are probably obtained by dividing the whole 
nominal capital of the companies by the total “ miles open.” You will 
sce that if you take the market value of the shares and debentures the 
cost per mile may be made to vary from day to day, 


INQUIRIES. 
HYDRAULIC CONVEYANCE. 

Siz,—I am desirous of conveying about 6 horse-power by attaching a 
pump to an engine so as to force oil through a length a 
30ft.—which oil will work a small three- — engine and thus turn 
another shaft. Can any correspondent tell me what loss of power there 
would be with such an arrangement, and also if there is any form of 
rotary pump which would do both as a pump and a motor the other end? 
I particularly want to know this, as I imagine two rotary pumps would 
be much cheaper to buy than, tay, a two-cylinder force pump and a 
three-cylinder engine. 


November 18th. EARNEST. 
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THE BRITISH MANUFACTURER AND SOUTH AFRICA. 


Ir is to be hoped that every reader of THE 
ENGINEER who is interested in industrial matters 
will make a point of procuring and studying Mr. 
Henry Birchenough’s report upon South African 
trade, which has just been published. It is not 
that we agree with everything that is laid down 
therein, for, in truth, we disagree with many of the 
statements. We may claim to have gone since the 
war very thoroughly into the question of South 
Africa, from an engineer’s point of view. The articles 
from our Special Commissioner on this subject, 
which commenced in August, 1902, and have only 
recently been completed, may be said to have 
covered practically the whole of the ground as far as 
the engineering industry is concerned. Yet it is 
essential that manufacturers should read everything 
that there is to be read on this important subject, 
for while South Africa is in its present state of 
political and commercial transition, the views of all 
the men who are sent to that country to study and 
form an opinion on this very vexed question, deserve 
an impartial hearing. Mr. Birchenough’s report 
was only issued on Tuesday evening, and conse- 
quently we shall leave the discussion of it in all its 
details till a future issue, and confine ourselves at 
the present time to touching upon a few of its 
more salient features. 

It is satisfactory to find that on all essential 
points save one Mr. Birchenough appears to be 
in complete accord with the views of the Special 
Commissioner of THz EnaInEER. In fact, the 
general purport of much of this book of one hundred 
and sixty pages might actually be a mere para- 
phrasing of the views laid down in our articles. 
He deals in some respects more than we did in 
statistics and figures. This is only natural, in view 
of the fact that at the present day trustworthy 
figures on trade are more easily obtainable than 
was the case immediately after the war. We 
would draw especial attention to the statistical 
portion of the report, which should prove extremely 
useful to the student of commercial South 
Africa. We protest against Mr. Birchenough’s 
wholesale abuse of the methods of the British 





‘|manufacturer; for we find, to our great disap- 


pointment, that he has fallen into the common 
error of adopting that generalising criticism which is 
the favourite resort of so many of those who con- 
fine their investigations to superficialities ; and who 
take too literally the wild statements of those who 
are glad to find an unsophistical andready ear for their 
grievances. That the British manufacturer is with- 
out his faults we have never suggested; that his 
faults are not many we have never maintained ; but 
we confess that we had looked in this report for a 
somewhat more intelligent and judicial appreciation 
of the circumstances which account for the differ- 
ences which exist between our methods and those 
of our foreign competitors. We should have liked, 
too, to have heard something of the deficiencies in 
the methods of these competitors. The British 
manufacturer is no heaven-born individual who is 
to be expected to carry everything before him in 
any circumstances; but that is equally the case with 
the American and German manufacturer. This 
portion of the report, then, may be considered use- 
ful only in so far as it is desirable to hear our own 
condemnation set forth in virulent rather than 
measured terms. Unfortunately, Mr. Birchenough 
does not throw any new light on this question. 
There is not one argument that he uses which 
has not been used over and over again in abuse of 
the British manufacturer. Indifference to the 
requirements of agents and purchasers, want of 
intelligence with regard to specifications and 
estimates, off-hand negotiations, inferior packing, 
delay in delivery, all the old war cries of the 
alarmist are there ; and in each case these stereo- 
typed truisms have a certain modicum of justice as 
applied to some of our firms, and are as ridiculously 
untrue as applied to others. Where Mr. Birch- 
enough gets more hopelessly off the line than any- 
where else is when he contemptuously refers to the 
representatives of British manufacturers in South 
Africa as a class as belonging to what he calls 
“the gaiter and breeches brigade.” 

We are quite aware that in individual cases our 
firms may not have been particularly fortunatein their 
choice of the men they have sent to beat up business 
in South Africa; and in our recent articles on the 
subject our Special Commissioner devoted much 
space to describing the class of man who was 
wanted for this purpose. It is worse than absurd, 
however, in a report of this sort, to stigmatise in a 
general manner the representatives of British firms 
who have visited South Africa since the war as 
incompetent. ‘I have never seen,” writes our 
Special Commissioner to us, ‘a single representa- 
tive of a British firm in any of the larger towns of 
South Africa accoutred in gaiters and breeches 
unless, as was sometimes the case just after the 
war, a man were in the process of shedding his 
khaki for mufti—in other words, leaving off soldier- 
ing to become a commercial traveller. There were 
many such instances at the close of the war.” 
After all is said and done we cannot get away from 
the fact that, numerically speaking, there have 
been three representatives of British firms to every 
one of all the other countries in the world in South 
Africa since the declaration of peace. 

Mr. Birchenough confirms somewhat grudgingly 
the following facts upon which we recently laid 
much emphasis :—That Great Britain furnishes by 
far the largest share of South African imports, that 
there is a strong prepossession in favour of British 
goods, and that there is a spirit in favour of a 
preferential tariffon British goods. He also goes 
into some interesting details on the subject of the 
detrimental effect of the shipping ring, which forces 
up the cost of landing British goods in South 
Africa. That is a matter which requires the utmost 
consideration of our manufacturers, and forms an 
obstacle in the economic conditions of our trade 
with that country which should be removed. It is 
also a subject which requires all the airing that can 
be afforded to it. For this and other features we 
welcome Mr. Birchenough’s report, though we are 
bound to regard it in a measure as a somewhat 
hysterical indictment of the British manufacturer 
rather than as a judicial and unbiassed report on 
the state of British trade. 


SCREW PROPELLERS. 


THE letter which will be found on page 508, 
sent us by the Walters Propeller Company, a Liver- 
pool firm, deserves careful perusal by everyone 
interested in the problem of marine propulsion by 
screws. The letter is different from very many 
others in that it is a logical statement of theoretical 
reasoning and of the practical results obtained by 
acting on that reasoning. Mr. Walters has arrived 
at the conclusion that the middle third of a pro- 
peller is not only useless, but mischievous. Mr. 
Griffiths preached a similar doctrine more than 
thirty years ago. Mr. Walters explains why the 
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middle third cannot be made useful, at all events in 
the cargo steamers to which alone he refers. He 
has acted on information acquired by long experience 
concerning these boats; and he contents himself 
with them. This is excellent science. The 
assumptions which he makes are very few. Cer- 
tain dimensions and speeds of revolution have been 
accepted as standards in the mercantile marine. 
They are the survival of the fittest. Anyone who 
undertakes to improve the screw propeller must 
take count of them as fixed conditions, and shape 
his inventions in accord with them. Our corre- 
spondent considers the various ways in which pro- 
pellers are made—not the way in which they might 
be made. He does not object to these methods. 
He only says in effect, ‘form your propeller as you 
please. I will cover up the middle third of it, and 
will thereby much improve it.’ There is no wild 
theorising, no “paper” scheming, nothing that has 
not been found to be adapted as fully as seems 
possible to the wants and wishes of the shipowner. 
Mr. Walters takes away nothing. He simply adds 
two light cones, one attached to the dead wood and 
the other to the rudder; andin very lucid and 
modest language he explains why he uses these 
cones, and what they are intended todo. That he 
certainly does not claim too much is proved by the 
reports which he has sent us, written by ship- 
owners or superintending engineers. 

It will be seen that our correspondent holds that 
there are two ways in either or both of which power 
may be exerted. It is well to remember that all 
that the steam engine has to do is to exert torque— 
in other words, make the screw revolve. It has 
nothing to do with producing thrust. If a propeller 
were made with flat blades whose plane was normal 
to the axis of the propeller shaft, no thrust would be 
exerted, and the engines would have to overcome 
a maximum angular resistance. If, on the other 
hand, the blades were set with the faces at right 
angles to the keel, then, as before, there would be 
no thrust, but there would be next to no torque to 
overcome. Torque and thrust go together, and the 
object of the designer of propellers ought to 
be to get the utmost possible thrust with 
the least possible torque. That is the whole prin- 
ciple of the perfect propeller in a nutshell. Mr. 
Walters explains that, do what we will with the 


middle third of a screw propeller, its torque or, 


resistance to rotation must be out of all proportion 
too great for the resulting thrust due to that third. 
Let us take it away, then. Ericsson did this by 
putting blades on a ring; but this is a very bad 
way of making a propeller. Nothing is gained by 
inventing mechanism that will not stand wear and 
tear and hard work. The screw propeller must 
be a sturdy, uncompromising entity. It has a 
great deal of trying work to perform, and must be 
designed accordingly. Mr. Griffiths fitted his pro- 
peller with a large central spherical boss, and at this 
moment it is the best propeller in the world. But 
Mr. Walters explains that it has a defect which can 
be got over. The sphere, or ball centre, acts as a 
drag. He does not say this in so many words, but 
his meaning is none the less clear. He leaves the 
spherical curve, but he fits a long tapered cylinder, 
shaped to be approximately the solid of least resist- 
ance, in front of the screw. The tail end of this 
“solid” is fixed to the rudder. The drag is much 
reduced, and the efficiency of the screw is augmented, 
that is to say, the screw thrust has less resistance 
to overcome. The whole arrangement closely 
resembles a torpedo, or, more nearly still, the 
Winans cigar ship in miniature. The reports we 
have seen all go to show that an increase of speed 
of half a knot to a knot can be had in smooth water 
on speeds of eight to nine knots, the power remain- 
ing the same. If we take the resistance as varying 
only as the square of the speed, which is far below 
the truth, it will be seen that for speeds of about 
nine knots 81 horse-power will do as much with 
the Walters screw as 90 horse-power without it. 
A gain of one knot is proof that 81 horse-power 
is doing as much as 100 horse-power with the 
old arrangement. When steaming head to wind we 
are told that the gain is far greater ; and this appears 
to be due in part to the fly-wheel action of the 
heavy boss, and yet the stern shaft does not wear 
out the stern bush. The stored energy in the boss 
depends on its mass, and not its weight, and it 
weighs less in water than on land by about 64 |b. 
per cubic foot it displaces. 

In our impression for October 3rd we published 
another notable letter—that by Mr. Rigg. He calls 
attention to a very perplexing fact. The four- 
bladed propeller of the German warship Frederick 
the Great was found to be covered with barnacles 
when the ship was docked. The pushing faces of 
the blades are encrusted all over with them. The 
boss is simply a mass coated inches thick. There are 
places on the rudder and the deadwood where there 
are no barnacles. On the propeller blades, the 





photograph shows that the coating is not only 
equally distributed, but is inches thick. How are we 
to reconcile the presence of these barnacles 
with the view that the propeller slides through 
the water, cutting a continuous slice off the ‘solid ” 
water, and throwing it astern? Mr. Rigg holds 
that the water always departs at right angles to 
the face of the blade. In that case there would be 
nothing to rub the barnacles off At first sight the 
presence of the barnacles seems conclusive evidence 
of the soundness of Mr. Rigg’s theory. But what 
then becomes of the theory that a bronze propeller 
is better than one of cast iron because it can be 
polished and slips through the water with less 
frictional resistance—that is to say, the torque of 
a bronze propeller, other things being equal,‘ wfll be 
less than that of a cast iron propeller. What this 
means we have explained ubove. We do not know 
in what condition the leading faces of the screw 
blades of the Frederick the Great were found ; 
possibly some of our German readers can tell us. 
The point is one of much importance. It is pos- 
sible that the ship has lain at anchor for some time, 
and so the propeller was not moved. But if this 
be so what has kept;the barnacles away from just 
those places where the water thrown back by the 
screw when revolving would impinge. 


PANAMA AND ITS PROSPECTS. 


ConSIDERABLE justification can be pleaded for 
the outbursts of sympathy and indignation which 
in the United States have followed the successful 
and fateful revolution in Panama. The suggestion 
that the Government and ruling classes of Colombia 
have been represented, in their recent dealings with 
the United States, by the purest patriotism and a 
consuming love of righteousness, not only savours of 
the ridiculous, but also suggests that there are some 
people so constituted as to be swayed more powerfully 
by fancy and by prejudice than by the most patent 
facts. But for the reason that it may expedite the 
completion and opening of a great commercial high- 
way in which the civilised world is properly con- 
cerned, Englishmen have no cause to welcome to 
the comity of nations the new Republica del Ismo. 
Sordid considerations have unquestionably played a 
great part in the resolution of the people of the 
province of Panama to separate themselves politi- 
cally from the rest of Colombia, and reassert, in 
the most pronounced manner possible, that autonomy 
which they enjoyed from 1861 to 1885, and for 
which, it may be added, they proved themselves so 
eminently unqualified. For their late and present 
attitude, however, in relation to the Panama Canal, 
many valid excuses] may be framed. Whether the 
same is true of their ex-compatriots of the mainland 
of Colombia is a matter which may be left to 
the determination of foreign champions of those 
versatile lawyer military legislators who assemble in 
Bogota at uncertain intervals—whenever, in fact, 
they are not engaged in rebellious movements 
against their Government or inter-provincial wars. 
For reasons which will later appear, we see no 
cause for deploring the disruption of the erstwhile 
“united” Republic. 

Of direct proof that the Administration of the 
United States is responsible as accessory before the 
fact for the rising in the Isthmus, no positive 
evidence has been adduced. Various circumstances, 
however, have come to light, and others may readily 
be surmised, which suggest considerable and not 
inaccurate foreknowledge of recent events. No man 
with reasonable claim to acquaintance with Colombia 
and its people, and to close study of the latest phases 
of the canal controversy, has for a moment doubted 
that the Gordian knot tied by the Senate at Bogota 
when it rejected the Hay-Horran treaty would 
sooner or later be unloosed by an armed demonstra- 
tion of the more impatient spirits of Colon, Panama, 
and the intervening region. That the rising was 
so long delayed is matter for greater surprise than 
was its actual occurrence. Suspicious, however, to 
say the least, was the state of preparation in which 
the American officials both in the Isthmus and at 
Washington, found themselves when brought face 
to face with what, under other conditions, might 
have proved a very awkward dilemma. As it was, 
they evinced remarkable readiness to accept and 
unfeignedly welcome, the changed situation. The 
revolutionary junta was formally recognised as a 
de jure Government before probably half the inhabi- 
tants of the Isthmus had heard of its existence ; and 
the authorities at Bogota were promptly informed that 
any endeavour on their part to revive their supremacy 
in the neighbourhood of the railway and canal would 
bring upon them the severe displeasure of the United 
States and be very actively resisted. In defence 
and explanation of this attitude, Mr. Hay, on the 
4th inst., issued a remarkable statement, which, as 
is now usual in the case of American State papers, 
hag been lauded in this country as a masterpiece of 
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logic, but to the people of the United States 
appeared less overwhelmingly convincing. Brief 
put, his arguments were—(«) that civilisation 
demanded that civil contests in Panama should no 
longer be allowed to obstruct the peaceful com. 
merce of the world, and (}) that the treaty of 1844 

-by which the United States guaranteed, first, the 
perfect neutrality of the Isthmus, “ with the view 
that the free transit from the one to the other sea 
may not be interrupted or embarrassed in any 
future time while this treaty exists ;’’ and, secondly 
the rights of sovereignty and property which the 
other contracting party then possessed over the 
Isthmus was “a covenant which runs with the land” 
—in other words, that it is only valid with the self. 
constituted authority which has superseded New 
Granada and Colombia as the ruling Government of 
the isthmus. It is not surprising, all the circum. 
stances of the case considered, that the Republics 
of South and Central America are beginning to 
question the advantages to themselves of the 
Monroe doctrine, and that one of the sanest of New 
York journals has described “this mad plunge of 
ours’’ as “simply a vulgar mercenary adventure,” 
“ Lat a committee of inquiry,” it continues, drag 
out the details of this miserable intrigue, thig 
cooked-up republic, of which the offices were openly 
hawked about in advance ; when all is laid bare, let 
Congress decide if we are ready to tie our fortunes 
and cement our fame to a policy beside which the 
Walker filibusters appear Christian statesmen.’’ All 
this, and more of like character, let it be noted, has 
appeared in a journal nominally Republican, and 
which for some time past has loyally recognised 
Panama as the only feasible route for a trans- 
Isthmian canal. 

Colombia has forfeited her claim to the world’s 
sympathy. She was justified, when negotiating a 
canal treaty with the United States, in endeavour- 
ing to obtain for herself the best possible terms in 
return for the very unusual but, under tbe circum- 
stances, quite legitimate privileges sought by her 
powerful neighbour; but, having once agreed to 
these conditions, she should have loyally abided by 
them. The reason why she did not do so has 
recently been clearly shown in the endeavour to 
cast doubt upon the validity of the contract of 
April 25th, 1900, by which, in return for a cash 
payment of 5,000,000f., the Republic granted to the 
new Panama Canal Company a delay of six years, 
from October 31st, 1904, in which to complete the 
work and deliver the canal to the public service. 
Colombia has never suggested a refunding of this 
money ; but, as a lever for inducing a further pay- 
ment from either the company or the United States, 
or both, has asserted that the decree in question, 
though signed by the then President and all his 
Ministers, became subsequently null and void owing 
to their omission to submit it to Congress. ro- 
bably the most agreeable circumstance in the 
present imbroglio is that, so far at least as the 
Panama Canal is concerned, Colombia’s career is 
nearly at an end. 

We wish that we could be equally sanguine that 
recent events herald a prompt and serious re- 
commencement of the work of canal construction. 
Very interesting is the suggestion that a solution of 
present difficulties may be found in the payment by 
the United States to the new Republic of Panama 
of a sum of £2,000,000 nominally for the transfer of 
the canal concession and various territorial rights, 
and that this money should then be forthwith 
handed over to Colombia as the price of Panama's 
freedom. The proposition is certainly ingenious 
and eminently characteristic of the country which 
has given it birth ; but we regard as very problem- 
atic its frank acceptance by the people of the 
Isthmus. The individuals who form the junta at 
Panama had a very definite idea when they headed 
the “revolution,” and that was a desire to handle 
the money obtainable from the United States 
instead of allowing it to pass into the purses of the 
Bogota dignitaries. When they discover that their 
hopes in this direction are doomed to disappoint- 
ment, they are not unlikely to realise that they have 
exchanged for King Log a very strenuous King 
Stork, without the least sympathy for their local 
squabbles and taste for intrigue. Recent events 
may have served the very useful purpose of centering 
American attention upon the Panama enterprise, to 
the exclusion of the Nicaragua project. Before, 
however, the former can be actively pursued, there 
are likely to be many stormy debates in Congress 
at Washington, and the Administration will be 
fortunate if, in the end, it avoids a crushing 
castigation. 

——————— 
THE SPARTIATE’S WAR TRIALS. . 


Tue following further data of the Spartiate’s “ war 
trial’’ complete what we have already published. During 
the manceuvres she steamed 5400 miles with a total con- 
sumption for all purposes—including lying in harbour— 
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of 2400 tons of coal. In the actual manuwuvres she 
steamed 2950 miles, the first 1970 of which she did in 
110 hours at four-fifths power for most of the time. Coal 
consumption for all purposes at this speed -was 1-9 lb. 
per indicated horse-power. Steaming from Plymouth to 
Gibraltar she covered 1090 knots, in tactics and cruising, 
burning 285 tons of coal for all purposes. The speed 
was 13 knots, and the expenditure of coal 1 ton for 3°8 
knots. Returning, Lagos to Plymouth, she covered 930 
miles at 13 knots, and consumed 256 tons of coal for all 
purposes. This works out at 3°7 sea miles per ton. 
During the 10,000-mile trip to Hongkong she averaged 
a ton per 3°6 sea miles. The various long distance 
steamings at 13 knots, therefore, gave the following 
results :—Tirst 10,000 miles, a ton of coal took the ship 
8°6 knots; after 20,000 miles, a ton of coal took the 
ship 3°8 knots ; after 24,000 miles, a ton of coal took the 
ship 3°7 knots. The total course covered was 25,000 
miles, and during that time no repairs were effected to 
the boilers. For the manceuvre cruise a new crew was 
provided, and of a total complement of 120 stokers 70 
were raw second-class. This is in excess of the recog- 
nised proportion of raw hands, but the arrangement was 
made for experimental purposes. As soon as possible 
two of each of the ships fitted with Niclausse, Diirr, 
Yarrow, and Babcock and Wilcox boilers are to be put 
through a similar cruise. Should any of them con- 
spicuously fail, the type of boiler that fails will be dis- 
carded for the British Navy. Should none of them pro- 
duce results equal to those secured with the Belleville, 
that boiler will, it is stated, be re-introduced into the 
B:itish Navy in conjunction with one-fifth cylindrical. 
A Blue-book is in course of preparation giving the 
results of the China cruise for the Spartiate, Europa, 
and all other vessels that have made the outward trip. 
The book will also give particulars of the “war test” 
trials of the Spartiate and her sister, with full data of 
the coal and water consumption. These will be more 
than usually interesting on account of the fact already 
mentioned, that whereas in the Europa forced draught 
was employed whenever possible, in the Spartiate it 
was never resorted to if it could be avoided. 





Naval ENGINEER APPOINTMENTS.—The following appointments 

have been made at the Admiralty :—Artificer Engineegs W. Dalton, 
C. A. Bush, F., D. Nuthall, R. T. Rider, H. Batey, G. J. Parr, 
J. Carrie, L. Jackson, W. E. Marshall, J. H. D. Nicholl, T. 
Killick, W. H. Wort, F. G. Blake, C, E. Walton, D. E. McFarlane, 
G. Davidson, F, Davis, J, Hindmarch, L, Self. 
_ THe InstiruTE OF SANITARY ENGINEERS.—The followicg meet- 
ings will be held on Wednesday, December 2nd: General Purp»ses 
and Finance Committee, 4.15 p.m.; Election Committee, 5.15 
p-m.; sessional meeting, 7 p.m, when a paper will be read on 
“Sanitary Law” by H. Harcourt Verden, Esq., of Messrs. Davies 
and Verden, solicitors. On December ltth: Half-yearly general 
meeting, 4.30 p.m.; annual dinner, 6.30-p.m. Reception of 
members will precede this at 6 p.m. 


TWENTY-TON 


BREAKDOWN CRANE. 





Tue heavier weights now used in railway rolling stock 
have, as a natural consequence, necessitated the manufacture 
of heavier cranes for use in cases of breakdown. 
and 15-ton cranes were found to be too small to afford ade- 
quate power for all emergencies, and now 20-ton cranes are 
made for this purpose. The illustrations on page 495 and 
above represent a steam crane of this size which has been 
made by Messrs. Cowans, Sheldon and Co., Limited, of 
Carlisle, who make a speciality of breakdown cranes. 
firm, up to a year or so ago, had only made cranes up to 
15 tons. 
such as are shown in the engravings. In outwardappearance 
these heavier cranes do not differ much from those of 15 tons, 
but they have been strengthened throughout, and several 


















crane. Such risks would possibly not be run under ordinary 
circumstances, but at a breakdown it is different. Hence 
the necessity of reserve. The makers inform us that these 
20-ton cranes have ample reserve in both directions, but they 


| also inform us that they are even now engaged on designs for 


The 10-ton | 


This | 


Latterly, however, they have made several cranes | 


| Constable and Co. 


improvements have been introduced to meet the greater | 


weights dealt with and to give quicker handling. As will be 
seen, the crane is mounted on four pairs of wheels, two being 


under a swivelling bogie, and screws are fixed over the | 


springs to relieve the strain on them when a load is being 
lifted, and also to adjust the level of the platform when the 
crane is working on @ curve or on an incline. The total 
wheel base is 19ft., and the rigid wheel base is 8ft. Gin. It 
is constructed to run on rails of the standard gauge. The 
four fixed wheels are each provided with a brake, which is 
worked by a screw and hand wheel manipulated from the 
driving platform. 

The gearing is so arranged that hoisting, derricking, and 
slewing are all performed by steam power. The boiler, which 


25-tons steam breakdown cranes, which shows that even yet 
the maximum capacity of this type of crane has not yet been 
reached. 








BOOKS RECEIVED. 


The Home Mechanic. By John Wright. London: John Murray, 
Price 12s. net. 

Liquid Fuel and its Combustion. 
the American Society of C.vil Engineers. 
Pric> 24s, net. 


By Wm. H. Booth, Member of 
Westminster: Archiba!d 








THE NEWCASTLE BRANCH OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—On Monday, November 16th, Mr. Gerald Stoney 
delivered his presidential address. Speaking of the branch, he 
mentioned that that branch of the Institution of Electrical 
Engineers has now been in existence for four years, and the 
membership has risen steadily from ninety three at the time 
of its inauguration to the present time. He went on to deal 
with a subject in which great interest is being taken—the 
education of engineers, which has produced most diverse opinions, 
All, however, are practically unanimous that it is necessary to 


| combine practice with theory, but as to the best way of doing 


is 4ft. Jin. in diameter by 6ft. 74in. high, is mounted on the | 
platform at the opposite side to the jib. There are two | 


cylinders, one on either side, which are both 8in. diameter by 
l4in. stroke. There are two speeds for hoisting. The large 
hoisting barrel is of cast steel. The second motion shaft is 
fitted with a large friction wheel brake having a wood-lined 
strap, and there is also a brake to keep the crane from slew- 
ing when the tail gear is out. The working of each of the 
different gearings may be readily seen from the drawings on 
page 495. The crane is of the ordinary swan-neck type, 
which is the usual form for breakdown cranes, and which 
gives as much head room as possible. It is heavily braced 
with T and angle irons and flat bars, and is plated top and 
bottom. As shown in the engraving, the derricking is per- 
formed by means of a chain, this being made of iin. metal 
and being 131ft. long. 
this operation to be performed by means of a steel wire rope. 


this there is much difference of opinion. The best way, how- 
ever, seems to be the ‘‘sandwich” system, in which the 
theoretical and practical training are carried on concurrently. 
Stress should be laid on.the importance of letting a boy early 
in life learn the use of tools, and this can, as a rule, be best 
accomplished by letting him have an amateur workshop, in 
which the average boy will, with a little encouragement, spend a 
part of his spare time. Modern languages also are of great use 
to an engineer, and he should be taught both to read and speak 
them. Latin and Greek may well be left out, and it is maintained 
that the German grammar is as good an education for the mind as 
the Latin grammar, besides being of practical use to an engineer, 
Mathematics also should be taught from a practical point of view, 
su as to enable the student to make use of them in tha actual 
problems which occur in practice. In thus, however, urging 


| @ practical education for an engineer, no one more than an engineer 


It is just as usual, if not more so, for | 


The lifting, however, is always done by chain, the chain in | 


this case being of 1} metal, 78ft. long. The rough-and-| yf. . Well, Herz Fitzgerald, Lodge, and man 


tumble work at a breakdown has been found to be injurious | 


to ropes. In addition to the screws over the bearing springs, 


| has been. 


which we have already mentioned, the crane is provided with | 


holding-down clips, and also with a set of draw-out bars for 
increasing the base when lifting. These are stowed away 
under the carriage when they are not in use. The ordinary 
working radius of the jib is 22ft. 

The main point about a breakdown crane is that it shall 
have plenty of reserve both in power and strength. At a 
breakdown the great thing which the engineers think about 
is getting the line clear, and for this reason risks are taken 


in lifting weights beyond the actual rated capacity of the | 


| have in the future. 


is aware how much is owing to those who pursue science for itself, 
apart from mere monetary gain. Without the investigations of 
the immortal Faraday, out of which he deliberately refused to 
make any monetary gain, where would the whole of our modern 
electrical engineering be’? Without the investigations of Faraday, 
others, Marconi 
could not have made wireless telegraphy the brilliant success it 
In most cases the way has been paved for the 
engineer and the commercial man by seekers after knowledge, 
which they have given to the world freely and witko. ‘stint, and 
it is hard to say what bearing investigations in pure science may 
Such discoveries as tue fixation of atmospheric 
nitrogen, and thus ths formation of nitrogenous manures, may be 
of great importance to agriculture ; and the formation by electro- 
lysis of many of the organic compounds found ia plants may 
eventually give us a clue to the mystery of life, which, along with 
gravitation, is one of the great mysteries of Nature still to be 
solved by man, Mr. Stoney then touched upon stcam turbines 
and radium, 
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NEW WOOD-WORKING MACHINES. 


Auu who are interested in patternmakers’ tools for turning 
out work of large diameter, such as patterns for engine fly- 
wheels, pulleys, &c., will find che lathe illustrated below, 
worthy of attention. 

The main standard of the machine consists of a strong 


H.M.S. MARLBOROUGH. 

On the last day of July, 1855, the late Queen Victoria 
visited Portsmouth Dockyard, the occasion being the launch 
of the Marlborough, three-decker. Her Majesty named the 
vessel, which wa; duly started, but stopped again, about a 
quarter of her leagth remaining on the slip, and she was not 
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HAND FEED PLANER 


Lox casting with a broad base, which is provided with a cup- 
board and door, and a pin on which to place a spare face- 
plate. 

The machine is fitted with a face-plate 36in. in 
diameter, and will turn work up to 7ft. in diameter. The 
spindle which carries the face-plate is provided with a 
four-speed cone ti) suit different kinds of work. A compound 
slide rest, having a cross traverse of Gin. and a surfacing 
traverse of 14in., is supported on a strong cast iron column, 
which is bolted to a cross-plate on an independent bed-plate. 
For surfacing cuts the slide rest is slewed round 90 deg. upon 
the top of the pillar. The ordinary tools are used in the rest. 
This face lathe was specially designed by Messrs. A. Ransome 
and Co., Limited, of Newark-on-Trent, for Messrs. Chas. 
Cammell and Co., of Sheffield, to which firm two of the 
machines have been supplied. 

Above we illustrate a new type of hand-feed planer, by 
the same firm, for planing, jointing, and trying-up ; it is also 
adapted for grooving, tongueing, rebating, moulding, beading, 
chamfering, boring, and slot mortising. It is very easily 
worked. The machine is of solid construction, and, as in the 


got properly afloat till next morning. A contemporary account | 


gives the following particulars :— 
Length overall 
ree OT ee ee eee 
Height of taffrail above load line .. 
Height of main truck above load line .. 
Weight of mainmast .. .. .. .. .. 
Length of maipyard .. 
Weight 9 oe 
Weight of anchors 
» ofrgging as ae ae eae ba 
» Of sails (area 88,974 square feet) .. .. 
of machinery, two engines, six boilers .. 
oo. Gh water in Wellers.. 3... co oe ws 
Nominal horse-power.. .. .. 
Weight of guns and carriages .. 
a il ee 170 tons 
Of powder.. .. 2. ce +e oe ve oe 64 tons 
This exc2ejs our modern battleships by some 40ft. 
t This, of course, does not include topmast. 


This latter probably includes the cases which contained it, 
and they might amount to some 30 per cent. of the total. 
The armament consisted of one 8in. 68-pounder of 95 cwt., 

and 130 32-pounders. Weight 
of hull when launched about 
2700 tons, and the displacement 


283ft. 

6lft. 2}in. 
. 89ft. 10in. 

213ft. 4in.* 

23 tonst 

11lft. 

6 tons 

23 tons 

93 tons 

15 tons 

C00 tons 

100 tons 

800 

369 tons 


” 
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equipped for sea 6300 tons, 

She was for a time a depot 
ship, but now that the naval 
barracks make this last rdle 
needless, she has become part 
of the Vernon Torpedo School, 
and makes a grand show in 
Portsmouth Harbour near the 
Hardway shore. 


THE Tarr VALE Decision.— 
The Sydney correspondent of tke 
Times says that a Bill has been 
read for the first time in the Legis- 
lative Council of New South 
Wales, which has for its object 
the nullifying of the Taff Vale 
decision co far as it may have any 
effect upon the law of conspiracy 
and the amendment of the Indus- 
trial Arbitration Act so as to 
afford greater security to the 
funds of trade unions. Ths 
following clauses will be intelli- 
gible in England in view of te 
judgment given in the Taff Vale 
case :—1, A combination in resp: ct 
of an industrial dispute shall 1 ot 
be illegal merely because (i) it is 
a combination for the purpose of 
ameliorating all or any of the 
conditions of employment or of 
the industrial re!ations either (1) 
of themselves, or (2) of others: 
(ii) it seeks the above objects by 
refusal to work for or with any 
person, or by any means which 
are now or may be lawful to 








PATTERNMAKERS’ LATHE 


case of the face lathe described above, is fitted with a cup- 
board, in which spare cutters, tools, &c., can be kept. The 
table on which the wood rests is longer than usual, and is 
made in two halves, each of which has a separate rising and 
falling motion, regulated by means of screws and hand 
wheels. The ends of the tables next the cutter blocks are 
fitted with steel lips, which arrangement materially reduces 
the distance between the table ends, thus allowing the wood 
to have a solid bearing right up to the cutters, and also 
considerably minimising the chance of accidents. The 
machine is provided with a long parallel canting fence and a 
countershaft for driving the cutter-block, 


be used by any combination 
of traders in pursuit of gain or 
by any other lawful means, pro- 
vided that nothing in this section 
shall make lawful any combina- 
tion which has for its objec: a breaking or inducing of others to 
break a contract, or the members of which, in carrying out the 
object, break or induce others to break a contract. 2. No trade 
union or industrial union or association of employers shall be liable 
to any suit or action, nor shall the funds of such union or associa- 
tion be in any way chargeable in respect of any act or thing or 
word, done, spoken, or written during or in counection with an 
industrial dispute, by any agent, if it be proved that such agent 
acted (i) contrary toinstructions Lond fide given by, or (ii) without 
the knowledge of the governing body of such union or association, 
and that the union or association has bond side and by all reasonable 
means repudiated the acts, words, or things complained of at the 


‘ earliest opportunity and with reasonable publicity, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves resnonsihle for the opini; 
correspondents.) ermns of oe 


SUBURBAN RAILWAY TRAFFIC, 

S1k,—We are much interested in the remarks of your og 
spondent ‘‘U, R. B.” onthe above subject, though we must gq thet 
the deductions from his study of the subject do not strlbe'es ; 
being the product of any close or careful consideration of the 
points involved. Itis a sine yud non that. the scheduled speed t 
any train could be increased by the use of high brake power pi 
such a condition is equal in both classes of traffic, steam or electric 
If equals be taken from equals, then equals remain, and that being 
so, our claim that acceleration is the solution of the problem ; 
unshaken by anything which ‘‘U. R. B.” has advanced, The question 
of the limitation of retardation is really the A B C of railway 
engineering, and we hardly think that railway companies have 
anything to learn from the Vacuum or the Westinghouse Brake 
Companies in any case, and to satisfy your correspondent let us 
have his retardation and our acceleration, when we shall indeed 
produce a revolution in suburban traffic which must for ever 
clench the argument. In our notes we tock for consideration 9 
high braking power, namely, 2-5ft. per second per second, but 
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notwithstanding such a high power we have attempted to show 
that in order to fulfil the modern suburban traflic conditions, g 
high acceleration is imperative, such an acceleration as it is quite 
out of the question to obtain from any locomotive working under 
practical conditions. If ‘‘ U. R. B.” has really been face to face with 
the problem of suburban traflic he should know that uniform 
speed can only be obtained by high acceleration, for the distances 
between stations are, as a rule, very short. The control of the 
train must be centred in the power of acceleration, and not in that of 
ratardation, and the rate of acceleration should be greater than 
that which is actually necessary for uniform running, in order that 
the driver should be able to accelerate, cut off his power, and 
coast, and in such manner not only possess high but economically 
efficient control. With your permission we add two little sketches 
to make our meaning clear, Fig, 2 showing ‘‘U. R. B.’s,” and Fig.24 
indicating how we would make the same run. It is evident from 
| these figures that the amount of energy in Fig. 2 A when the 
acceleration is kept on up to a somewhat higher speed and 
followed directly by coasting is considerably smaller than in Fig, 2, 
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Figea™ * 
Although in our notes we assumed only a high brake power, and 
| did not consider the point as one in which any advantage could be 
| claimed to be with either steam or clectric system, we have con- 
| sidered what ‘ U. R. B.” bassaid upon the point, andit seams tous that 
| he has missed a very serious consideration. The amount of energy 
| required in Fig. 1 is by no means the same as that demanded by 
| Fig. 2 A, although running time and distance are equal. The 
| amount of energy used for acceleration is in both cases equal, but 
in the Fig. 2 the power for overcoming train resistance must be 
| kept on for double the time required in Fig. 2 A, a heavy considera- 
tion forsuburban traffic. We feel under obligation to ‘‘ U. R. B.” for 
so kindly interpreting our figures, but we consider them to already 
the quality of simplicity, and we hardly thought that any 
reader of THE ENGINEER was likely to be mystified. 

The evident deduction from ‘* U. R B.'s” letter is not, we think, 
that which he supposes, and we desire to reiterate our opinion in 
the strongest possible language, that high acceleration is alone the 
solution of the question. P, WALTER D’ALTON, 

Abchurch-yard, November 17th. JOHN MANNHEIM, 


SCREW PROPELLERS, 

Sir,—We bave perused with much interest the correspondence 
on this all-absorbing subject, which has recently taken place in 
your columns, and also your able article which, in effect, says that 
the whcle question is still de nubibus, and that we are no 
furtber ahead now than we were fifty years ago. 

Whi'st agreeing ia the main with your views, yet, as the 
exponents of the latest screw propeller that has been put on the 
market, and which we, rightly or wrongly, believe to be the highest 
davelopment of which the single screw is capable, we should 
be much obliged if you would allow us space to give our ideas on 
the subject; and where we are wrong, we are quite open to 
criticism. 

The subject in its entirety is too vast to treat in a comparatively 
short letter, so we propose to confine ourselves to perhaps not the 
least interesting propeller, viz, ‘‘the one that brings the food 
home,” as fitted to the ordinary single screw cargo steamer of 
oetween nine and twelve knots speed, with — running from 
sixty to ninety revolutions per minute, and perhaps it would be as 
well if, instead of criticising other propeller theories, we analy set 
down the process of reasoning by which this propeller was evolved 
giving instances where the practice has somewhat unusually 
exceeded the theory. 

The ordinary propeller of commerce, arrived at by countless 
experiments, and with which about 70 out of every 100 ships are 
fitted, is a propeller whose diameter is about equal to its pitch, and 
the blade arza to about 38 per cent. of the disc surface included 
within the periphery swept by the blade tips. 

Of this the eagineer’s axiom says the middle third is no use, and 
the questious immediately arise, ‘‘ If it is of no use, why keep it! ’ 
and ‘* Why the exact middle third’” As the blade theoretically 
starts from the centre of the shaft, where it is immediately 
fore and aft and of no possible value, and twists in following the 
true pitch line until it attains an angle at tho tip of about 70 deg. 
to the keel line, it seems obvious that until it reaches an angle of 
45 deg., it must be pushing water more sidsways than aft, and is 
consequently not giving back speed commensurate with the power 
put into it. It also seems obvious that whether the blade acts by 
percussion, or as a wedge—our opinion is that it acts by partial 
percussion at the root and as a wedge at the tip—the best part of 
the propeller must be the part that thrusts most directly aft, and 
by its reflex action puts most effort on the thrust block, 

This, of course, is the tip, but as we cannot have all tip, we must 
get as much tip as we can, which is another way of saying that, 
other things being equal, the best propeller must be the one which 
gets the power of the engines most on to the end; of the blades. 

Opinions may vary as to the best means of do‘ng this; but we 
think that this may be taken as the one broad fundamental rule 
applicable to all propellers, viz., that the more—allowing sufficient 
blade area--you use the tip and eliminate the centre, the better 
propeller you will have, 

With this granted, the next question is how to do it. Thero 
are several ways, one of which is, from a small boss to spread the 
blade out like a fan. To get the needful strength, this necessitates 
the root of the blade being made like a post, which retards the 
rotation of the propeller. This plan has not been a success. 

A second plan is so to twist the blades that the outer halves 
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3 he interposition of a ring, have about 10 per cent. 
avi the Presed 5 9 sa This is a very seductive arrange- 
—_ apotte we have been told that more than one man has gone to 
pugs atic asylum over it, propellers being dangerous mental! toys. 
sg third way is to check in the root of the biade within safe lines, 
= it does little or no work, which, of course, forms the ordinary 
differential propeller, with increasing or expanding pitch. This 
i rently mkes the best propeller of the small bossed pr 
I vill however, easily be seen that all these arrangements only 
stg smooth water when at full speed, as the moment the 
bs da encounters a head sea—which is about one-third of the 
sad the slip is increased to say 20 per cent., the whole 
saloulation is upset, and the flat part of the blade comes into play 
when the ship can least afford it. 
To get over these difficulties at one sweep we adopt a fourth 
Jan, and cut out the whole middle third or so of the propeller by 
the extension of the boss, and start the blade from the boss 
t the dead neutral point, so between the two we practically 
 iminate not only the centre third, but the centre half of the 
«opeller and work with the tips only in blue, solid water. ; 
' Havin + now the large boss, it remains to take the drag off it. 
This we ‘do on the foreside by a light casing of the sante diameter 
3 the boss, and running forward till it meets the ship's lines— 
built into a new ship—and on the after side by a long cone 
extending from the back of the boss to the end of the rudder. 
It is clear that once the cone passes the rudder post, either the 
rudder must be cut to let it pass over the cone, which is inadmiss- 
ible for many reasons, or a joint must be put into the cone. We 
efer the latter, and consequently the cone consists of two parts, 


with 0 


Mhollow shape or socket securely fastened to the rudder post, and 
a tail piece bolted to the rudder with a ba'l on the foreside work- 


i sely into the socket. 
a we cover the whole ground, We get the power of the 
engines and the centre of effort further out on the blade than 
anyone else possibly can ; in doing so we make a fly-wheel of the 
boss, and afterwards we take the drag and suction off the boss. 
‘As this latter is somewhat difficult to explain, if anyone interested 
will send us a postcard, we shall be pleased to sond them a 
dessriptive circular post free. : 

It will be gathered from the tenour of the above that there are, 
in our view, practically four types of propeller for this class of 
ship at the present time :—First, the small bossed ordinary pro- 
peller, as described, easy to design, easy to cast, and cheap, 
qualities w hich carry far; secondly, the small bossed differential 
pitebed propeller, which, with the exception of a few purely 
fanc'fal differences, is the propeller of the ‘* experts,” and is a 
quarter or thres-eighths faster than No.1; thirdly, our big bossed 
uniform, which is about a quarter or three-eighths faster than 
No. 2; fourthly, our big bossed differential, which is a quarter or 
three-eightks faster than No. 3, 





THE WALTERS PROPELLER 


As regards ships fitted—we enzlose copies of testimonials, Xc., ; 
bearing out what we say, but rot, however, for publication—in the ‘ 


first ship we put on a No, 3 as against a No. 2, and the result was 
shown in over eleven months’ hard and heavy work in the North 
Sea, between the Tyneand London. The extra speed on “‘ records” 
in smooth water was increased «3 of a knot on the same consump- 
tion ; on an average of fifteen ssmmer voyages -4, and in a heavy 
head sea, owing to the fly-wheel action of the boss, about two or 
three knots. Oa dry-docking, the s‘ern bush was found to be worn 
down less than an eighth of an incb, and everything else absolutely 
intact. At regards the propeller replaced, in our opinion, which 
we give for what it is worth, it was the best designed differential 
small bossed propeller that we are ever likely to see. 

In the second case we replaced a No. 1, of which nearly 1000 
have been fitted, with our No. 4, and ought to have got by the 
table three-quarters of a knot, but only did the extra half. This 
we ascribe to the probability that we had too much difference in 
the pitches, and that the centre of the propeller was dragging a 
little. This ship had a fair sized propeller, 17ft. diameter, 90 square 
feet surface, weight 10 tons. She dry-docked after a seven months 
voyage to the West Coast of Central America, and the stern 
bush was found down Ics3 than ,zin., and everything else as it left 
the yard. 

in a third case we replaced a No, 1—a standard propeller— 
by a No, 4; expected to get three-juarters of a knot extra, and 
got rather more, showing that the conclusions that we arrived at as 
regards the difference of pitch t> be allowed for a given propeller 
were correct. 

As regards the fly-wheel action of the boss which has been men- 
tioned, it may be said that though the boss is but a shade heavier 
when immersed. than the ordinary boss, yet in it the weight is 
thrown a long way from the centre, and the results, which were not 
fully foreseen by us, are very remarkable. 

In pitching into a head sea, when a ship fitted with a small 
bossed propeller is caught stem on by a sea, it presses her back- 
wards until the engines will almost stop; and it was found 
long ago that with steeple engines, with a fly-wheel in the engine- 
room, sbips so fitted were much faster than others in a head sea, 

If a fly-wheel in the engine-room isa good thing, how much 
more so must it be when it is right on the spot where the work is 
done, and the weight is water-borne! Our boss has sufficient 
energy stored in it to carry the ship over the moment spoken of 
above, and consequently the ship has not to re-start at every sea, 
and our ships are two and three knots faster, light or loaded, 
than others in head seas, and on tke other hand they never race 
heavily, even when the boss is completely out of the water. They 
may accelerate a little when light and pitching, but not 
enough to need tending the throttle under any circumstances 
that have yet been encountered, though some of them have 
scarcely known what fine weather meant, 


To have a strong sustaining power in a gale of wind, a ship must 
have a large fly-wheel boss, and outside of the question of speed 
this is a point on which no other existing propeller can touch 


ours, 

We do not thiok that we shall ever have a broken tail end shaft for 
this reason. When we get a half or three-quarter knot more speed 
out of a given horse-power, it must be because we thrust harder 
endways on the shaft, and as we do not manufacture power, we 
can only have taken it from the side thrust, thereby reducing the 
torque to that extent. 

What smashes tail shafts is, when the propeller, revolving at a 
racing speed, re-enters the water, the tremendous torsion strain is 
supplemented by the two horizontal blades coming down on what 
is practically a solid body. It is, perhaps, a wonder that they do 
not go oftener. 

When our propeller re-enters the water, the weight of the boss 
helps it—much of the torque has been renoved—and there is no 
flat part left on the blades to strike the surface of the water. 

e may also say that whatever the future may hold, up to the 
present we have never had the slightest trouble of any kind, nothing 
has stuck or jammed or broken, and not the slightest difficulty has 
been experienced in getting the various propellers off and on. 
The effect of the steady running is shown by the small amount of 
wear on the stern bush. 

The siz2 of the boss is regulated by the length of the aperture 
and rudder, affording a foothold for the cone, and this works out 
atabout a third of the diameter ; but we have not the slightest 
doubt that if we were permitted to carry the cone beyond the 
rudder, we could make the boss half the diameter, and so throw 
= centre of effort out a further foot, and secure another quarter 

not, 

We are satisfied that it is a mathematical certainty that an 
increase in speed will ensue in any ship that we fit up, and in 
general we are prepared to guarantee half a knot as per circular, 
but how long it will be before our propeller is generally adopted 
is more than we can tell, as what with the poorness of our pateht 
laws, and the conservative nature of the British mind towards 
anything new, much time is always lost in these matters. 

Apologising for the length of this letter, which only the 
importance of the subject will justify. 

WALTERS’ PROPELLER CoMPANY, LIMITED. 


November 16th. Per W. M. Watrers, 





STEAM TURBO-GENERATING PLANTS. 


Sir,—My attention has been called to a letter sent to a number 
of the engineering papers from the well-known engine builders, 
Messrs. Belliss and Morcom, Limited, in which figures given in my 
paper recently read before the Lseds Section of the Institution of 
Electrical Engineers are adversely criticised. In the case of the 
Electric Construction-Belliss set in 
the Leeds Electricity Works, I gave 
the steam consumption per kilowatt 
hour at 19-9 lb.—the figures given 
to me as approximately accurate by 
the city electrical engineer—whereas 
Messrs, Belliss put it at 19-49 Ib., 
including boiler and steam pipe 
losses, which correction I accept. 

Although no definite statement is 
actually made, yet the whole letter 
is cleverly drawn up to convey the 
impression that reciprocating engine 
plants are as economical as turbine 
p'ants; and complaint is made that 
1 compare the efficiency of recipro- 
cating engines and turbines of about 
equal sizes, but working under 
different conditions, especially with 
rezard to superheat and vacuum. 

My reply is that it is quite fair to 
make comparisons between the plants 
mentioned in my paper, because the 
steam consumptions given are those 
obtained under actual daily working 
conditions. To the plea that a par- 
ticular reciprocating plant would 
give a better efficiency with greater 
superheat and better vacuum, my 
reply is—Why do you not then 

rovide the greater superheat and 

tter vacuum, and thus obtain the 
alleged greater economy? Are we 
to assume that the engineers who 
have these plants under their charge, 
or that the engineers who built them 
and put them down, disregard their 
own fame and the interests of their 
employers so much that they are 
content to waste coal and boiler power rather than improve their 
vacuums and raise the temperature of superheat ? 

Engineers who have had an extended experience with both 
reciprocating steam engines and steam turbines know fall well that 
to raise the superheat over, say, 60 deg. Fah. at the stop valve 
means with the reciprocating engine :—(1) Increase in the diffi- 
culties and risks of running. (2) Increased wear and tear, and 
heavy bills for upkeep and repair. (3) An expensive oil, and much 
of it for cylinder lubrication. In the steam turbine none of these 
difficulties and expenses present themselves, hence we see in actual 
everyday work reciprocating engines working with little or no 
superheat, and turbines working on high superheats. 

fessrs. Belliss state that with 237 deg. Fah. superheat, they can 
reduce the steam consumption in their L2eds plant from 19-49 Ib, 
to under 16 Jb. per kilowatt. Then why is not this desirable and 
valuable economy effected? I trow it is because both Messrs, 
Belliss know, and the city engineers know, that with such high 
superheat all the difficulties named above would then be at once 
encountered, and the extra expenses and risk thus brought about 
would more than counterbalance the temporary economy to be 
gained. Thus, my contention that my comparisons are fair, because 
they are on practical lines, is a sound contention, and it applies 
with equal force to the comparisons drawn between the steam 
turbine and the Sulzer-Kolben plants named in my r. 

Again, as regards vacuums, engineers with both classes of plant 
know that by reason of gland and packing leakage, it is more 
difficult to maintain high vacuums with reciprocating engines than 
with turbines. Doub.less Messrs. Belliss would like to prove that 
reciprocating plants are more economical than steam turbines, but 
the weight of evidence is against them ; it is not to be expected, 
however, that engine builders will allow the present rapid develop- 
ment of the steam turbine to proceed without making some efforts 
to stem the tide, futile though it may be. 

I repudiate Messrs, Belliss’s insinuations that I am interested in 
booming the turbine, or that. my .paper contains ‘‘ misleading 
statements ;” the figures given are, to the best of my knowledge, 
correct, and, moreover, they are not theoretical values, as is the 
figure of improved economy given for the Leeds plant, but the 
outcome of everyday practice, which alone is the true standard 
upon which to found our conclusions. 4 

With reference to the postscript, I would correct it and put it 
thus-wise :—It should always be borne in mind that the cost of 
obtaining the high vacuum necessary for efficiency with either 
reciprocating engines or steam turbines may become a very 
formidable item in the majority of inland stations. 

33, Swan-road, Harrogate, GEORGE WILKINSUN, 

November 17th, 


SPEED AND FEED CHANGE GEARS. 


Sir,—We observe with some little surprise that it is suggested 
in your notice respecting our new radial drilling machine, that the 





ease of speed changing ensured by our new method is liable to be 
used improperly by workmen, who can “slip into an easier gear as 
soon as the foreman’s back is turned.” 
Arguing from this standpoint, it might be urged that all 
improvements making for ease and rapidity of manipulation are 
really drawbacks, inasmuch as they render it possible for workmen 
to trick their overseers by having machines running at correct 
—_ whilst under direct supervision, and shifting to slow speeds 

irectly the foreman moves to another part of the shops. Even 
granting this may be possible in loosely conducted shops, we feel 
sure the suggestion that it might occur in the better conducted and 
properly organised shops would be resented by those responsible 
as a reflection upon their capacity. 
We, however, hold that our improvements will augment produc- 
tion, and this will certainly be the case in shops where the workmen 
have an incentive, as when under piecework or premium systems of 
remuneration, to work the machines to their maximum. 
We would also add that we were not guided by “fashion” in 
adopting a substitute for cones, but designed the machine in 
question with a view throughout to increased efficiency, utility, and 
economy of working. F 

We feel sure you will agree with us, Mr. Editor, that progression 

in design should not be regarded as retrogression, even if possible 
for an unprincipled workman im poorly conducted works, to avail 
cf ease of manipulation to his employers’ detriment, and where this 
would be possible we would suggest that it would also be possible 
to work under correct cutting speeds whatever the form of drive 
employed. For WILLIAM AsquitH, LimirED, 


J. W. 8, AsquirH, Director. 
Halifax, November 16th. 


[Tae points Mr, Asquith raises would bear extended discussion. 
We are as firmly convinced as he that machines should always be 
run at the correct cutting speed, and it is for that very reason that 
we have some doubts of the superiority of the change gear box over 
the ordinary belt cone, for the very fact that it is easy to change 
gear holds out the temptation to drop out of the correct speed 

The same argument does not apply to any other ‘‘ improvement 

making for ease and rapidity of manipulation.” For example, no 
one would think of denying the advantage of the ball bearing to 
support the arm, nor the value of a reversing gear for the spindle, 
nor the propriety of convenient placing of the levers and bandles. 
Nor can anyone have anything but praise for Mr. Asquith’s plan 
of doing away with all spanners ; improvements of this sort are 
entirely desirable.—Ep. Tue E |} 





HIGH-SPEED TOOL STEELS. 


Sim,—In the article on ‘‘ High-speed Tool Steels” in your issue 
of November 13th the following words occur:—‘‘ Mr. Osborn, 
representing Samuel Osborn and Co., after expressing an opinion, 
which he afterwards withdrew, that Mushet steel had not teen 
tested under the best conditions,” &c. As your reporter seems to 
have misunderstood my meaning, I shall be obliged if _ can give 
me a small space to set the matter right. I regret I did not make 
a sufficient distinction between R. Mushet’s special steel—the 
original Mushet—and Mushet high-speed steel. The former—the 
original Mushet—was used, together with water-hardening steels, 
as a basis of comparison. The latter—Mushet high-speed steel— 
was among the seven steels which took part in the tests proper. It 
was with regard to the original Mushet that I raised my point, 
viz., that much more work cou'd be got out of it than was 
obtained at the Manchester Technical School, provided it was 
subjected to a simple treatment. To prove this I quoted a test 
carried out with a tool of original Mushet on mild steel as follows : 
Cutting speed, 50ft. per minute; ;*; cut; jin. feed ; length of 
run, 20 min. ; weight of turnings averaged 4 1b. per minute ; con- 
dition of tool, pre I expressed myself in the very first place as 
perfectly satisfied with the fairness of the committee. I might 
add that since the tests we have, partly asa result of the lessons 
there learnt, effected ferther improvements in the quality of 
Mushet high-speed steel, as the following test will show:—On 
mild steel, with a 1jin. square tool, at a cutting speed of 50ft. per 
minute, fin. cut, din. feed, 302 lb. were turned off in thirty 
minutes. The tool was in perfect condition. This gives 101lb. per 
minute, which is considerably better than the weight tests at 
Manchester. My firm is also now making twist drills 5in. in 
diameter out of this steel. 

F, M. OsBorn (Samuel Osborn and Co.), 

November 17th. 





THE PERFORMANCE OF AN AMERICAN EXPRESS LOCOMOTIVE, 


Sir,—The interesting run by a Michigan Central express loco- 
motive described on page 484 appears, at first sight, a little unfair 
for comparison with the Adriatic engine, by reason of the difference 
in the sizes of the two locomotives. But this is really not so, and 
a comparison of weights hauled per ton of locomotive results in 
favour of the Michigan locomotive. 

In taking the load of 440 metric tons hauled between Milan 
and Venice and that of 1,211,150lb. between Bridgeburg and 
St. Thomas as near upon the maximum weights possible for the 

wers of each engine, and in assuming each engine and tender as 
rc half its normal capacity of fuel and water, we find in 
pounds— 


Loces. and tenders. —— 
Tb. b 
Michigan .. 251.240 1,211,150 = 1-482 
Adriatic 202,768 968,000 = 1-477 


the Michigan locomotive hauling 482 tons, and the Italian loco- 
motive hauling 477 tons, for each hundred tons of its weight. 

This is very good, in both cases ; but it does not tell the fuel 
expenditure. To establish an approximate comparison of the 
steam utilisation and total mechanical efficiencies of each loco- 
motive, and to so arrive at any interesting deductions, it would be 
necessary to add the exact quantity and caloric value of the coal 
used in that particular run by the American locomotive—rejecting 
all but the precise individual quantities involved—and also, to save 
the reader any concern about gradients, to give the virtual length 
of the line Bridgeburg to St. Thomas. Such data are, in fact, at 
all times necessary for arriving at a ready means of comparison- 
thermal units expended in displacing a mass, the useful weight, a 
virtua/ distance in a given time. I should like to add the fore- 
going to the suggestions contained in the other letter on ‘‘ Loco- 
motive Performance,” page 485. K, 





STEAM PROBLEMS, 

S1r,—You raised some interesting points in your leader re steam 
problems last week; but it does not appear that Mr, Lea has 
added much to our knowledge regarding the flow of steam. 
Having regard to the great increase of bulk through superheating, 
it was to be expected that more saturated steam would escape 
through an orifice in a given time than would superheated steam. 
Barrus, experimenting in this direction more than twenty years 
ago, found that with superheated steam at 581b. pressure and 281b. 
pressure, in round numbers, an increase of 16 deg. superheat 
reduced the rate of discharge cf steam 1 per cent.; the orifice was a 
cylindrical opening, 0-09in. in diameter and -75in. long. If the 
aperture is large enough for the steam to flow through—not 
merely to percolate through—I think that we are justified in 
believing that the laws which govern the flow of gases hold good, 
whatever the area of the aperture, J. Coppin, 

4, Kilburn Park-road, 

November 17th. 








TueEre is a prospect of an association being formed in 





connection with the Automobile Club t> watch over the intcrests 
of heavy motor transport. 





THE ENGINEER 


Nov. 20, 1903 





——— 
$< 





LATHE FOR HIGH-SPEED STEEL 
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“Tee Excuuxce™® 


MACHINE TOOLS AND THE HIGH-SPEED | tunity of reading the report of the Joint Committee | tests as to economy effected in working with high-speed tool 


CUTTING STE ; nology on experiments carried out with high-speed steels. 


At the meeting of the Manchester Association of Engineers | The figures he had collected were in full accord with the 
held on Saturday, Mr. E. G. Constantine, the president, in | above report, and might possibly be useful as independent 
the chair, a paper on ‘‘ Speeds of Machine Tools,’ with | and confirmatory evidence. The main objections to speeding 


| of the Association and of the Manchester School of Tech- | steels, and he would like to give a few details in confirmation 


of some of Mr. Vernon’s conclusions. From an extended 
use of high-speed steels, he had been long of the opinion that 
it was more economical to work at high rather than low 
speeds, but he did not intend to say much on this point, as 


special reference to the correct proportions of pulleys and | up an ordinary machine tool to suit the new steels were only | the experiments’ spoken “of by Mr. Saxon so clearly proved 


gearing, was read by Mr. P. V. Vernon, of Coventry. The | those due to the fact that the gearing might not be cuitable 
importance of this matter, he said, had perhaps hardly been | for running quietly at high speeds, and that the bearings and 
realised to its full extent until recently, when the conditions | other working parts might not be robust enough to resist the 
of modern industry had rendered it necessary to obtain the | combination of speed, shock, and bearing pressure resulting 
greatest possible output from machinery of all kinds, this | from the taking of heavy cuts at a high speed. The power 
necessity being apparent in no branch of mechanics more | consumed per unit of metal removed should be less at a high 
than in the design of machine tools. Some of the special | speed, and a given machine should therefore be more 
‘conditicns, which ought as° far as possible to. be ful- | economical in operation and quite satisfactory so far as 
filled, were:—(1) The total range of speeds should be regarded its capacity to take heavy cuts when speeded up 
sufficient for all reasonable requirements ; (2) the speeds | than before, assuming that the bearings were liberally 
should be sufficient in number; -(3)-‘the speed changes | designed, the pulleys well balanced, and the gearing pro- 
should be in geometrical progression through the whole | perly cut. 

range; (4) the smallest step of the cone pulley—where| The discussion which followed to a large extent turned 
used—should be as large as possible, so as to obtain | upon the effect which the new high-speed cutting steels would 
an efficient belt drive under all conditions; (5) the drop | have upon the present type of machine tools, and- the two 
from one step of the cone-pulley to the next should not | principal speakers were Mr. Saxon and Mr. Shawcross. 

be great enough to render it difficult to move the belt ; (6)| Mr. George Saxon having expressed. the hope that future 
the gear ratio should be as high as could conveniently be | readers of papers would be as candid as Mr. Vernon had been 
arranged, so as to obtain a relatively high belt speed when on | in giving the members the full benefit of their experience, 
heavy work. Mr. Vernon then gave a series of examples, | referred to a number of experiments which had been carried 
with illustrations, setting forth how these conditions were to | out that day at the works of Messrs. Armstrong, Whitworth 
be attained under varying circumstances. When using the | and Co., with the A. W. high-speed steel on fluid steel 6 per 
new quick-cutting steels, Mr. Vernon pointed out that the | cent. carbon, 66 per cent. manganese, and gave a table with 
conditions which applied to the majority of machine tools | full details of the tests. These tests, he remarked, taking 
intended for a wide range of work were completely changed | comparisons of speeds, showed that less than the relative 
if it was required to take roughing and finishing cuts on the | power was consumed of 20 per cent. in increasing from a 
same machine. It was now the usual practice to rough out | cutting speed of 17ft. per minute to 42ft. per minute. Taking 
with high-speed steel, running the work fast, and to finish | the depth of cut in two examples, ,', traverse by ,°; depth, 
with tools made from ordinary steel, running at a speed slower | and ,'; traverse with 3 depth of cut, it was shown that 
than that at which the roughing wasdone. This meant that | 28 per cent. less than the relative power was consumed, 
with an ordinary lathe the maximum gear ratio could only be | Taking other examples, of ;/; traverse and ,'; depth of cut, 
used for the light finishing cuts, the heavy cuts being taken with | and .j; by gin. depth, 26-5 per cent. less than the relative 
only a fraction of. the’ power of the lathe. To remedy the in- | power was consumed. Taking both these examples, increas- 
consistency two courses appeared to be open. The first was to | ing the depth of cut gave 27 per cent. less than the relative 
keep separate lathes speeded differently for roughing and | power consumed. Taking the mean of two examples, it 
finishing; a course which had much to recommend it, | was shown that less than the relative power was consumed by 
especially where repetition work was being done. The second | 44 per cent. The greatest gain, so far as these particular 
course open was to have an extra set of quick countershaft | tests were concerned, showed that a coarse feed, in ‘com- 
speeds for roughing, so as to have the high-gear ratio always | parison-with the fine feed it was compared with, was most 
available for the heaviest cuts. With a high-gear ratio this | economical in power ; that increased depth was next in order 


necessitated very good gears if quick running was desired, 
but such gears could’ now be made without difficulty. A 
partial solution to the high-speed steel question might be to 
speed up ordinary lathes and fit them with quiet-running 
gears. It had frequently been stated that the high-speed 
steels required more power in proportion to the quantity of 
metal removed than ordinary steels, but this statement was 
not by any means supported by the results of experiments 
which had come under’ his“ notice. “Mr. Vernon added 
that since preparing his paper he had had an - oppor- 


of saving; and that increased speed of cut, although a con- 
siderable advance on slow speed cutting, was not -quiteso 
pronounced as the other two features of traverse and depthof 
cut. In further tests which were made with two tools 
dividing the cut between them, and a single tool taking. the 
whole cut, it was found that the two tools absorbed: exactly 
the same power as the single tool, but the experiments were 
not sufficiently prolonged to give results as to endurance. - 
Mr. Shaweross, also of Messrs. Armstrong, Whitworth and 
Co., said that during the past week they taken several 


| 


| 


| steel. 




















this ; but he would like to speak of some heavy cutting he 
had tried that week to confirm or disprove the statements 
made by the author regarding coarse feeds and deep 
cuts. He had with him ~ two ‘cuttings taken from 
a steel forging, using tools made .of A. W. high-speed 
One of the cuttings had been removed at a cutting 
speed of 50ft. per minute jin. depth of cut by a feed 
of four cuts per inch, equal to 625 1b. of metal removed per 
hour, or 10°41b, per minute. During the time of cutting 
the nose of the tool was red hot, and, although the tool suc- 
cessfully withstood the trial, it was distinct evidence of the 
punishment the tool was undergoing. The speed was then 
reduced to 30ft. per minute, the depth of cut being gin. and 
the feed also’, equal to removing 844 lb. of metal per 
hour, or 141b. per minute, the lathe apparently driving one 
cut as easily as the other. From the great difference in the 
weight of metal removed under the two conditions, he 
thought it clearly showed where a large amount of metal 
had to be removed it was more economical to use a coarse 
feed and a deep cut than a light cut and a fine feed. An 
inspection of the cuttings showed the high speed had much 
the better finish. He then made a few trials, drilling mild 
steel plates 2in. thick, which showed the economy of drilling 
at high speeds, for whereas at 84 revolutions per minute the 
net E.H.P. absorbed equalled 1:36 for each inch of depth 
drilled, when the speed was increased to 375 revolutions per 
minute the net E.H.P. absorbed for each inch of depth 
drilled fell 2:98, equal to a gain of nearly 28 per cent. in 
favour of the higher speed. When drilling at 525 revolutions 
per minute the amount of vibration set up precluded an 
accurate reading. 

A hearty vote of thanks having been passed to Mr. Vernon 
for his paper, and the author having briefly ceplied upon the 
discussion, proceedings closed. : 

A drawing of the lathe which was used for tests of high- 
speed steel at the Manchester School of Technology is given 
above. It was made by Sir W. G. Armstrong, Whitworth and 
Co.,at Manchester. The width of the belt cone and the powerful 
back gearing will be noticed. - It will also be observed that 
there is a belt feed. Attention may be directed to position 
by the lead screw; it is about as well placed as possible for 
giving a steady pull on the tool, and is stowed under the 
front shear, fairly well out of the way of chips and dirt. It 
is driven from the feed cones by a worm which is dropped by 
the knock-out gear in the usual way. The usecf a belt drive 
for the feed is particularly w.se in view of the high duty that 
the lathe was expected to perform. Hada gear feed been 
employed, the chance of doing serious. damage to some pait 
of the machine would have been greatly increased, The belt 
feed is a fine safety-valve. : 
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A FURTHER NOTE ON GAS ENGINE 
EXPLOSIONS.* 
By H. E. WIiMrenris, BA. (Cantab.), Assoc. M. Inst. C.E., 
A.M.LE.E. 


Tue previous paper on this subject was contributed to the 
British Association in time for the meeting at Belfast last year, 
and it has since been published in the technical press.+ It was the 
object of that paper to show that the results of the experiments 
made by Mr. Dugald Clerk on explosive mixtures of coal gas and 
air contained in a closed pistonless cylinder could be reconciled 
with what would be expected to follow from calculations based on 
the known properties of the substances employed. For many 
years it had been a mystery what became of the heat energy 
jiberated on explosion, and many calculations were given showing 
that only about 50 per cent. of the total energy known to be 
liberated was accounted for in the pressure and temperature pro- 
duced in the gas. Muny suggestions were put forward to account 
for this, but for one reason or another none were satisfactory. 

Using the data employed by Professor Burstall in his remarkable 
investigations in connection with the Gas Engine Research Com- 
mittee of the Institution of Mechanical Engineers, the writer 
assumed a variable specific heat for the gaseous mixtures used in 
Mr. Dugald Clerk’s experiments, and was thereby able to show 
that the missing heat energy was reduced from about 50 per cent. 
to about 25 per cent. The rate of loss of heat energy to the walls 
of the vessel after explosion for any given temperature was next 
calculated, and then making a simple assumption as to what 
occurred during the time of explosion—for the details of which 
reference may be made to the previous paper—it was shown that 
the heat loss so calculated was exactly sufficient to account for the 
remaining 25 per cent, of heat energy which had yet to be traced. 
This agreement was welcome, as it removed the necessity to 
attribute the loss to a supposed afterburning of the gases. 

Whenever this subject is under discussion, there are always two 
sets of experiments which are quoted—those of Mr. Dugald Clerk 
and those of Mr. Grover, Those of Mr. Dugald Clerk have already 
been considered, and it remains now to see what can be made of 
Mr. Grover’s. As will be observed from the curves given below, 
the pressures recorded by these two experimenters are far from 
being in agreement—see Table II. 

It was Mr. Grover’s idea not only to measure the pressures 
produced by various richness:s of mixture of coal gas and air, but 
to investigate whether the resultant pressure on explosion was 
affected by replacing the air in excess of that calculated as 
chemically necessary for complete combustion by a portion of the 
burnt prodacts of the previous explosion. It appears from Mr. 
Grover’s account of his experiments that he had an iron cylinder 
of one cabie foot capacity, and that in each series of experiments 
the volums of the coal gas admitted was kept constant and the 
cylinder was then filled with a mixture of air and waste prodacts 
in various proportions. This was done in each series by filling the 
cylinder with water, and allowing gas to eater whilst a known 
volume of water was run out. ‘lhus, after an explosion, water was 
allowed to pass into the cy!inder until all but the required volume 
of burnt products had been forced out ; so that if it were desired 
that no burnt products should be left, the cylinder would be com- 
pletely filled with water ; but if, say, 50 per cent. of the volume of 
the cylinder was required to contain burnt products, the water 
wou'd only be permitted to rise half-way up the « ylinder. 

The pressure was recorded in the customary manner on a 
rotating drum, but very few of the curves are given in the pub- 
lished account of the experiments, and it is therefore difficult to 
make a very exact comparison between the time rate of fall of the 
pressure after explosion in Mr. Grover’s experiments—using, of 
course, those experiments in which no burnt products were 
admitted—-with those cf Mr. Dugald Clerk. However, so far as 
the curves can be examined, they show for the same pressures 
almost exactly the same rate of fall, a result which is the less un- 
expected, as the diameters of the two cylinders appear to have 
been neatly equal. It is not difficult to calculate what the ideal 
maximum temperature and corresponding pressure of explosion 
would be were there a variable specific heat, but no cooling of the 
gas by the walls, and when this has been done it may be compared 
with the pressure found experimentally. The following table 
shows the result of such a calculation : — 











TaBLE I. 
P Pressure Tressure Difference in 
aed - observed, calculated. energy. 
(Absol ) (Absol ) (Apprex.) 
ft -lb 

15 31 73 21,000 
14 39 76 19,000 
18 46 79 18,000 
12 bt 83 18,000 
10 63 92 18,000 
8 77 104 18,000 

6 77 119 81,000 


In this table there is also given the difference in the heat energy 
between the gas at this temperature and at the actual temperature 
attained, hese amounts were found in Mr. Dugald Clerk’s 
experiments to be of almost exactly the calculated amount that 
would be expected to be lost to the walls and ends of the cylinder 
by cooling during the time of explosion. Such a hypothesis, 
however, is found not to fit Mr. Grover’s results. Nor is it to be 
expected—having regard to the extreme divergence between their 
results—that both would be susceptible to the same treatment. 

The above curves show the actual pressures plotted with respect 
to richness of mixture for the experiments of both investigators. 
It is seen that Mr. Grover’s curve lies far below Mr, Dugald 
Clerk’s, This cannot be due entirely to the different cylinder 
volumes used—317 and 1728 cubic inches—or to differences in the 
chemical constitution of the gases, because, as will be seen from 
the dotted curve in the above table, there is little disagreement 
between the results obtained by Mr. Dugald Clerk ana Mr. 
Douglas, although the resultst obtained by the latter were for gases 
enclosed, not in iron cylinders, but ina eudiometer tube. If the 
use of a eudiometer does not produce results more different from 
Mr. Dugald Clerk’s than this, the presumption certainly is that 
some factor must have entered into Mr. Grover’s experiments 
which has entirely masked his results. A suggestion as to what 
this factor could be has been made by Mr. Grover himself, for in 
describing one experiment he says, ‘The difference is no doubt 
due to the fact that water was present on the walls of the 
cylinder ;” but Mr. Grover did not consider apparently that this 
presence of water affected his conciu-ions on the subject generally 
—conclusions which are set forth on pages 231 and 232 of his 
‘‘ Modern Gas and Oil Engines.” The writer has no hesitation in 
attributing not only the discrepancy in the heat balance-sheet of 
the experiments, but also the extraordinary results obtained in the 
allied series of experiments, in which burnt products were present, 
to the effect of a water film. 

There is, of course, a limit to the quantity of water which could 
adhere to the walls of the cylinder, and it is necessary to see 
whether the required amount is what could reasonably be expected 
to exist. The average loss of energy given in column 4 of the 
above table is about 20,000 foot-pounds, and considering the 
average energy given to 1 lb. of water to raise it from atmospheric 
temperature to superheated steam at the average maximum tem- 
perature, as about 750 Cent. heat units, it follows that the weight 
of water required equals 0-0191 lb, This would occupy a space of 
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about 0-53 cubicinch, and in acylinder of the dimensions used a 
film of water 5;5,in. thick would be ient to t for this. 
Evidently, therefore, there is no difficulty in accounting for the 
presence of a sufficient quantity of water. It is interesting to 
assume the — of this small quantity of water, and to trace 
its effect throughout the whole explosion. As it happens, the 
actual calculations involved are a little tedious. As the tempera- 
ture rises, the vapour tension of the water increases, until a time 
comes when steam is given off. This, of course, does not occur at 
the ordinary boiling point, as by this time the gases in the cylinder 
will be at a pressure in excess of the atmospheric pressure. The 
temperature still rises, but so long as there is any water left, the 
steam is saturated, and the temperature of the gases must there- 
fore keep step with the pressure—that is, if the contents of the 
cylinder are assumed to be all at the same temperature at the 
same time, and without such an assumption calculation is out of 
the question. Next, a point is reached at which the steam begins 
to be superheated ; lotion, the formation of a volume of steam 
has meant the compression of the gases in the cylinder, so altering 
the relation between the pressure and the temperature, and bring- 
ing a further complication into the matter. It therefore becomes 
a matter for careful treatment to draw out a temperature entropy 
curve for the who'e. (Perhaps the simplest way is to think of the 
gas and the water stuff being kept separated by a thin diaphragm, 

ut kept at the same temperature at the same time.) To show the 
result of the steam compressing the gas a simple example may be 
taken, in which the weight of the film of water is Ganeaighiis of 
the weight of the gaseous mixture, and in which both start at 
atmospheric temperature and pressure. When the pressure— 
absolute—amounted to 33 lb. per square inch, a calculation made 
in the absence of the knowledge of the presence of a water film 
would give a temperature of 254 deg. Cent., whereas the real tem- 
perature would 124 deg, Cent.—a very different result. A 
further calculation with the same amount of water present shows 
that a pressure of 601b, per square inch would be attained on ex- 
plosion, whereas under the same circumstances, but in the absence 
of the water film, a pressure of 1001b. per square inch would have 
been attained. 

The curves and tables above given are for the experiments made 
by Mr. Grover with mixtures of coal-gas and air only. No burnt 
products were present. When burnt products were admitted, 
very remarkable results were observed. Taking the first series* 
of experiments—in which tho volume of coal-gas was one-sixteenth 
of the total volume of the cylinder—when there were no burnt 
products present, the pressure recorded was 16 lb. per square inch 
above the atmosphere. When burnt products were present to the 
extent of 1/3-3 of the volume of the cylinder, the pressure rose to 
35 lb. per square inch above atmosphere. 

Now, it will be observed that in the experiment in which burnt 
products were absent, the whole cf the interior of the cylinder 
must have been wetted by the water used in the measurement of 
the volumes, and on the other hand, when burnt products were 
present, the water only rose up to two-thirds of the height of the 
cylinder. Hence, in the second experiment, one-third of the 
exposed surface was dry, and would, therefore, cool the gases in 
the manner already observed in Mr. Dugald Clerk’s experiments, 
whilst the remaining two thirds of the surface was covered by a 
water film which would, as explained above, absorb much of the 
heat energy of the gas before it was evaporated. When the whole 
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surface was wet, only 16lb. per square inch was registered ; and 
when one-third was dry and two-thirds wet, the pressure rcse to 
35 1b, per square inch. 

The writer holds the presence of a water film of varying extent 
to be a sufficient ¢xplanation of the very curious results obtained 
by Mr. Grover. Tbe hypothesis upon which this explanation is 
made leads, however, to a further deduction, the truth of which it 
remains to investigate. Mr. Dugald Clerk’s curves showed that 
the rate of loss of heat energy to the walls increased much more 
rapidly than the temperature cf the gas ; in fact, the rate of loss 
was about proportional to the third pov er of the absolute tempera- 
ture. It follows, therefore, that in the richer mixtures in which 
higher temperatures would be attained the increase in the loss, 
owing to the increased cooling effect of the fraction of dry wall 
expos.d, would be much greater than the saving due to the water 
film only covering twc-thirds instead of the whole of the surface, 
and that in consequence, for the richer mixtures, the apparent 
effect of burnt products in increasing the resultant pressure would 
be much diminished, if not extinguished aitogether. Now, this is 
precisely what was found by Mr. Grover to be the case. When the 
ratio of vclume of gas to volume of cylinder was 1 to 13, the effect 
of burnt products was to increase the pressure from 36 lb. to 43 Ib. 
per square inch—a far smaller increase than before ; and when the 
ratio was increased to 1 to 9, the effect was quite wiped ou‘, and 
the pressure fell almost immediately the burnt products were 
admitted. After all, it is not wonderful that the extraordinary 
results found by Mr. Grover should be capable of being accounted 
for without assuming that the burnt products really would increase 
the pressure under such conditions as usually hold in a gas engine 
cylinder, The only reason why burnt products might exercise any 
such tendency would lie in their having a much smaller specific 
heat than air, and this is not so. In practice it has, of course, 
been found that the presence of burnt products in the explosive 
mixture has a by no means good influence on the economy of gas 
engines, 

The writer considers that the time has certainly come for 
variable specific heats to be employed, and it may be greatly 
doubted whether any calculations or curves put tefore the world 
at the present time can be regarded as of value, unless there is at 
least given an alternative calculation founded on the basis of a 
variable specific heat. A linear equation connecting specific heat 
with temperature was used by Professor Burstall in his calculations 
for the Institution of Mechanical Engineers, and it was not found 
to give incoasistent results. Professor Burstall appears to have 
made his calculations thus :—The exact amount of energy liberated 
on explosion was known. The variable specific heat allowed of 
three-fourths of the energy being accounted for. It was then 
assumed that the remainder was lost to the water-jacket during 
explosion, the amount so lost during expansion being taken as the 
difference between the work done and the change in the internal 
energy of the gas, The same process being carried out — the 
compression, the net loss to the jacket per cycle could be 
calculated. This should agree with the observed loss owing to 
heating of the water-jacket, and in practice a very satisfactory 
approximation was observed, 

In this paper, and in the previous one, the writer has attempted 
to bring into line with our modern knowledge the previously 
inconsistent results obtained by Mr. Dugald Clerk and Mr. 
Grover, and he trusts that the analysis will be held to have met 
with some degree of success. ~ 


* Grover's ‘‘ Modern Gas and Oil Engines,” 1902 edition, page 233. 








THE INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 488). 


One of the most interesting portions of Sir William 
White’s presidential address was that devoted to the 
consideration of the mercantile marine. It is too 
long for reproduction in full. We confine ourselves to 
what he said about cargo steamers, which he began by 
stating had not received nearly as much notice as 
passenger steamers. After a reference to tonnage laws 
and Lloyd’s Register, he said that, exclusive of warships, 
the tonnage launched last year for the whole world was 
about 2,500,000, of which 1,350,000 tons were classed at 
Lloyd’s. He then went on :— 


While specialised types are numerous and necessary, the largest 
share of the work of the world in ovea-sea transport is still done by 
the much-despised “‘ tramp” steamer, which ‘‘ seeks ” for cargo in 
all quarters and manages somehow to accommodate most that 
offers, however varied the character may be. This marine ‘‘ maid- 
of-all-work” when closely studied discloses features of a mcst 
interesting and perhaps unexpected character. Tramps make us 
the great ocean carriers, but the magnitude of their operations is 
not generally recognised, nor is their effect appreciated. In 1902 
the United Kingdom owned 7530 steamers of 100 tons gross tonnage 
and upwards. Of these only about 920 vessels have speeds exceed- 
ing 12 knots, and in that total are included a considerable number 
of steamers of the ‘‘ intermediate” type, carrying large cargoesas 
well as passengers, besides many Channel, coast, and river steamers. 
It is evident, therefore, that more than six-sevenths of our steamers 
are cargo carriers. Another indication of the preponderance of 
the tramp is given when it is stated that in 1901 out of a total 
net register tonnage of British steamers approaching 7,500,000 tons, 
no less than 5,700,000 tons were included in vessels ranging from 
1000 to 4000 tons net. These are the vessels scattered far and 
wide over the seas, in many cases not returning home for long 
periods, which carry on most of the interchange of produce, 
raw materials, and manufactures, and thus promote international 
relationships. 

The progenitor of this mighty fleet of cargo steamers was an 
iron screw collier built sixty years ago (1849) on the Tyne in a ship- 
yard now belonging to Messrs. Swan, Hunter, and Wigham 
Richardson. She was 150ft. long, 274ft. broad, of 20 horse-power 
nominal—perhaps 50 to 60 indicated—and had a deadweight 
capacity of 340 tons. She had a double bottom fitted for water- 
bailast, and probably could steam seven to eight knots. Her con- 
struction marked a new departure ; but strangeto say, it has been 
generally overlooked, and the honour of being the first iron screw 
collier titted for water-ballast is usually attributed to the John 
Bowes, built by Sir Charles Palmer at Jarrow in 1852. This wasa 
larger vessel, carrying 650 tons, and her construction and success no 
doubt did most to further the building of iron colliers and the use 
of water-ballast. It was then a marvellous performance for a 
collier to make the trip to London and back in five days, and it wes 
natural that she should te a prodigy when in five days ‘‘she 
accomplished an amount of work it would have taken two average- 
sized sailing colliers a month to perform.” I have cfcen seen the 
old vessel at work on the Tyne when she was over thirty years old ; 
what was her eventual fate I do not know. 

Economy of transport over-sea.—Thirty years ago a cargo steamer 
250ft. long, 33ft. wide, 174ft. deep, 1500 tons gross, 3000 tons 
deadweight capacity, was reckoned a large vessel, and 8 to 84 knots 
was considered a fair speed. As sailing ships have been driven out 
by steamers, even for the longest voyages, the sizes have grown, 
and there has been an increase in both dead weight and speed. 
In 1890, steamers about 300ft. Jong, and 3000 tons, carrying about 
4500 tons (deadweight) at 84 to9 knots, were considered powerful 
vessels, although there were some exceptional vessels about 400ft. 
long, having a gross topnage exceeding 5000 tons, and about 8000 
tons deadweight capacity. Since then purely cirgo steamers 
about 500ft. Jong, of 8000 to 9000 tons (gross), witn 11,000 to 
12,000 tons deadweight capacity, steaming 11 to 12 knots, tave 
been built ; while the intermediate type, already described, have 
reached 550ft. to 600ft. in length, 12,000 to 15,000 tons deadweight, 
and 13 to 16 knots speed. But there still remain on service, doing 
good work, large numbers of vessels of 3000 tons dead weight 
capacity and 9 to 94 knots speed. 

Steel hulls and economical propelling apparatus make these 
smaller vessels extremely economical in working. As an examp!e, 
an actual ship 3COft. long, 35ft. broad, 24}ft. deep, and 22ft. had 
draught may be taken, carrying 3000 tons. At 94 knots her daily 
cecal consumption is 15 tons; which means that each 100) tons of 
deadweight can be carried one mile for a consumption of lees than 
50 1b. of coal. Taking the apr of coal at 15s. per ton, this means 
that 1000 ton-miles cost only 4d. for fuel. 

An illustration of the increased economy obtained by increased 
size is afforded by comparing this performance with that of a ship 
330ft. long, 40ft. broad, 26ft. deep, and 23ft. draught, carrying 
4200 tons. At 94 knots her daily coal consumption is about 19 tons, 
and for 1000 ton miles less than 45 lb. of coal are expended, costing 
about 3-6d. 

Another comparison may be made between two cargo steamers 
steaming 11 knots. One is 365ft. long, nearly 47ft. broad, 30ft. 
deep, and 24}ft. load draught, carrying 6500 tons deadweight ; the 
other 470ft. long, 56ft. broad, and nearly 35ft. devp, loading to 
274ft., with 11,500 tons deadweight. The first burns 27 tons of 
coal per day, the second 45 tons ; that is to say, the deadweight is 
increased 77 per cent., while the coal consumption is increased only 
66% per cent. On the same assumptiou as before, the cost of fuel 
per 1000 ton-miles is about 2-8d. in the smaller ships, and 2-65d. 
in the larger. 

If the larger of these two vessels were driven at 13 knots instead 
of 11 knots, the coal consumption would rise to 80 tons per day, 
and roughly 500 tons more weight would be required for propelling 
machinery, &c., leaving 11,000 tons deadweight. The cost per 
1000 ton-miles would then be little more than 4d. ; nearly 60 _ 
cent. increase on the cost for 11 knots. This is suggestive of what 
increase in speed entails, but it will be noted that this vessel, on 
account of her greater dimensions, carries cargo at 13 knots at 
nearly the same cost as the 300ft. steamer carries it at 94 knots. 

For 13 knots a still larger ship would be suitable, and the 
‘*Suevic,” of the White Star Line, represents this type. Her 
dimensions have been given above. The cost per 1000 ton-miles is 
about 3d., and an expenditure of about 3s. on coal drives 1 ton dead- 
weight from England to Australia. 

The principle now finds general acceptance that the longer the 
voyage the larger must be the ship if the freight is to be cheaper. 
If it is thought desirable to do so, increase in dimensions can be 
utilised, partly in increasing speed, and partly in greater dead- 
weight, and the corresponding variations in freight depend upon 
the trade, voyage, and speed. Recently a leading shipowner of 
large experience published the following figures :—Coal shipped 
from the Tyne is carried to London (315 miles) for 3s, 3d. a ton ; 
to Genoa (2388 miles) for 5s.; to Bombay (6358 miles) for 8s, 6d. 
The freights per 1000 miles average respectively Ys. 3d., 2s. 1d., 
and ls, 4d. On the longer voyages larger ships are used. When 
small vessels were used to transport grain from America the freight 
was 9s, 6d. per quarter, now it is 9d.- from New York in the large 
cargo carriers. Rice formerly cost 90s. per ton to bring from 
Rangoon to the United Kingdom ; the freight has been reduced to 
22s. or 238s, 

Increase in dimensions, it will be remarked, is much greater in 
length, breadth, and draught, than in draught of water. The 
300ft. ship carrying tons of deadweight on 22ft. draught 
being taken as the starting point of the series, the 550ft. ship at 
the other end is about 80 per cent. larger in length, breadth, and 
draught, but less than 50 per cent. greater in draught of water 
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and on many services she could not utilise the draught of 32ft. 9in., 
which corresponds to 15,000 tons deadweight. Such a ship could 
be laden more deeply with perfect safety, and the gain in dead- 
weight capacity and economy in freights would be sensible. In 
fact, it is in this direction of increased draught that the best 
results are possible, and naval architects have appealed for years 
past to dock and harbour authorities for improvements, which 
has been done, but more must be done if commerce is to have its 
fullest development. The Suez Canal now permits the passage of 
ships drawing 26ft. 3in. (8 metres) ; each foot added to the depth 
will confer great benefit upon the mercantile marine. In modern 
types of cargo steamers there is a greater ratio of beam to load 
draught than was the rule twenty-five years ago, and this tends to 
more satisfactory conditions of stability with the very varied 
cargoes that have to be carried. Formerly there was a general 
feeling that increase in beam was adverse to economical propulsion, 
but this prejudice has disappeared, and with increased lengths 
very remarkable economy is now obtained at the working speeds 
of these steamers. 

These illustrations of modern practice, and the resultant 
economy, make it easy to understand why steamers have gained 
upon sailing ships, even for the longest voyages, in consequence of 
their greater certainty, regularity of service, and higher average 
speed, Sailing ships are still built, cf course, and there has been 
in recent years a considerable revival in their construction in 
France under the bounty system. They find employment on long 
voyages or for minor trades, 

The cargo steamer is wonderfully light in structure for the load 
it carries. There are, of course, comparatively few fittings, as the 
holds and tween decks are required for cargo, and the crews are 
small, The scantlings are comparatively heavy, as the large loads 
require corresponding strength, and the finish of the workmanship 
is not equal to that of passenger steamers. Ample strength is, as 
a rule, obtained with ships in which the hull, outfit, and machinery 
do not exceed 30 per cent. to 35 per cent. of the load displacement, 
while bull and outfit do not exceed 25 per cent. to 30 per cent. in 
most cases, 

First cost is also relatively small. A first-class cargo steamer, 
having 6000 tons to 7000 tons deadweight capacity, can be pro- 
duced at present for about £40,000, as against nearly £50,000 two 
years ago. Even on the larger figures the cost is remarkably low 
for aship with such earning power. 

The North-east Coast can claim to have led the way in the use 
of steam colliers and in this remarkable development of cargo 
steamers. Now “tramps” are built in many other ports, and the 
North-east Coast, while maintaining its lead in this class of ship, 
undertakes the construetion of all other classes, 

Lifting appliances.—Increase in size and carrying power of 
cargo steamers has necessitate great developments in lifting 
appliances, in order that the large cargoes may be rapidly shipped 
and discharged. It is well understood that ‘quick despatch” in 
this matter is of the utmost importance, and that the length of 
time a ship has to remain in port between voyages greatly 
influences her earnings, Mr, John Inglis has dealt with this 
matter exhaustively on the basis of carefully compiled data 
obtained from actual practice; and he has shown that a 
shortening of the time in port has a high commercial value, I 
bave dealt with the subject of lifting appliances elsewhere, and 
can only say, in passing, that the skill of the mechanical engineer, 
added to the carefully devised arrangements of the shipbuilder, 
have enabled the largest aud heaviest cargoes to be rapidly dealt 
with. As an example, the Cymric may be again mentioned. 
“er deadweight capacity is about 12,000 tons, and her measure- 
ment capacity nearly 800,000 cubic feet. A full cargo has been 
discharged, 1600 tons of coal shipped, and a fresh cargo put on 
board between 7 a.m. on Monday and noon on the following 
Friday. The average rate of discharge was 300 tons weight per 
hour, and the corresponding rate for loading 250 tons. In sucha 
general cargo from 30,000 to 40,000 packages are dealt with. 
Over 400 men are employed. Another recorded instance is that 
of the Milwaukee, which discharged 11,000 tons deadweight in 
66 hours’ working time. 

The device and installation, as well as the maintenance and 
working of these lifting appliances on board ships, requires careful 
attention, Steam power is most largely used, but hydraulic and 
electric power are frequently adopted. Such an increase of 
auxiliary machinery, of course, involves greater demands on the 
steata-generating apparatus and the engineering staff ; while its 
influence on coai consumption is sensible. 

Oil-tank vessels,—Special types of cargo steamers are produced 
as new trades are developed. The ‘‘tank ” vessels, built to carry 
oil in bulk, afford a notable example of this fact. Proposals were 
made in this direction thirty years ago, and a vessel was built by 
Messrs. Palmer, at Jarrow, to carry oil in bulk, and passengers, 
from the United States to Antwerp, but she was never employed 
on the service. Thirteen years later there were only ten steamers 
carrying oil in bulk on over-sea voyages, and nearly all the oil was 
carried in barrels. In 1900 Lloyd’s Register showed 174 steamers 
similarly engaged; in 1902 there were nearly 200. At first, 
vessels of moderate size, 230ft. to 240ft. long, and of 1500 tons 
gross, were used ; but, asin other classes, dimensions have been 
increased continuously, and the largest vessels now exceed 500ft. 
in length and 9000 tons (gross), carrying over 11,000 tons dead- 
weight at speeds of 11 to12 knots. The ‘‘tanker” bas thus over- 
taken the large cargo-carrier. 

In structural strength, sub-division, pumping appliances, provision 
for maintaining stability and ballasting, these vessels have many 
special features. The original proposal of 1872, to associate 
passengers with oil-transport, did not then find favour, nor has it 
been repeated. But the system of so building tankships that they 
can be successfully employed for carrying general cargoes on 
return voyages has been carried out on a large scale, and we may 
hope to hear it described in the coming session. The cheap over- 
sea transport of petroleum in recent years has had much to do with 
its largely extended use for heating, lighting, lubrication, and 
power, as well as its relatively low price. The largest steamer of 
this class yet built was completed by Messrs. Scott, of Greenock, 
in June last, for the Anglo-American Oil Company. Her length is 
512ft., breadth 634ft., depth 42ft.; displacement loaded about 
21,000 tons, and deadweight capacity 12,500 tons, with provision 
for 11,000 tons of oil in sixteen separate tanks. When oil is not 
carried, a general cargo can be shipped. A limited number of 
passengers are provided for. Her twin-screw engines develop 
5500 horse-power, and the maximum speed is 14 knots. 

Dead meat carriers.—The over-sea transport of food supplies in 
ships fitted with refrigerating apparatus is a sti!l more recent and 
remarkable example of the adaptation of cargo steamers to new 
requirements. This trade is not yet a quarter of a century old, but 
its growth has been enormous. It is stated that at the end of last 
year 147 steamers were engaged in the carriage of frozen meat and 
10 more were building. In the aggregate, these vessels can carry 
over 9 million carcases, and they are fitted with elaborate arrange- 
ments for insulation and ventilation of the storage chambers as 
well as powerful refrigerating machinery. Here also there has 
been rapid advance in the dimensions of vessels and their carrying 
power. A good illustration of this is found in the following 
particulars of vessels with which I have been favoured by Messrs, 
Hawthorn, Leslie and Co., who have had large experience of the 
class, : 

In 1888 a ship trading to Australasia was 350ft. long, 47}ft. 
bread, and 27ft. deep, of 5700 tons gross, and carried 41,000 
carcases ; sea speed about 12 knots. In 1899 the corresponding 
particulars were: length 457ft., breadth 57-9ft., tonnage 7700, 
number of carcases 92,000, speed about the same, engine-power 
doubled, and twin-screws instead of single. Still larger ships 
have since been built, one exceeding 470ft. in length, and of 
8000 tons, with capacity for 100,000 carcases, and a sea speed of 
13 knots. The insulated chambers in the last vessel aggregate 
about 300,000 cubic feet, and her deadweight capacity is 10,000 
tons, She ranks, therefore, with the largest cargo steamers in 











general trades. It is unnecessary to dwell on the influence which 
the work of these food carriers has upon the welfare of our people 
and the trade of the empire. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

The manufacture of steel eye-bars.—The great cantilever bridge 
over the Mississippi River at Thebes, U.S.A., will have some of its 
members composed of eye-bars l4in. wide and 2hin. thick, with 
heads 234in. wide, the holes for the pins being punched lin. less 
in diameter than the finished siza, The bars are of basic opon- 
hearth steel, with 0-28 carbon, 0-45 to 0-55 manganese, 0-01 to 
0-025 phosphorus, and 0-02 to 0-03 sulphur. The ultimate 
strength ranged from 64,000 lb. to 68,000 lb., with an elongation of 
over 25 per cent., and 46 per cent. reduction in area. The ingots 
were 20in. square, weighing 55001b., and after six hours in the 
soaking pits were reduced to l6in. square in a blooming mill. - The 
blooms were then reheated and rolled into bars in a 42in. mill, 
receiving twenty-nine passes, after which they were sheared, The 
ends were heated and then formed in a large hydraulic upsetting 
machine, the pressure starting at 900 1b. and increasing to 4100 lb. 
per square inch. During this longitudinal pressure the surfaces of 
the head were held flat by a vertical pressure of 6000 lb. per square 
inch. About four heats and upsettings were required to complete 
the heads on the large bars. The heads were then straightened 
by rolling, any excess metal trimmed off in a milling machine, and 
the pin hole punched, The bars were then straightened. From 
ten to sixteen bars were piled and run into an oil-heated annealing 
furnace, and kept for seven hours at 1400 deg., the temperature 
being then allowed to fall to 650 deg. before the bars were taken 
out. When cold, the bars were finally straightened and the ho'es 
bored out, removing at least Sin. of metal from around the punched 
hole. Both heads were bored simultaneously in a boring machine 
with one sliding end, as described in the recent articles on Ameri- 
can bridge works in THE ENGINEER, 

New Canadian Trans-continental Railway.—The Senate and 
House of the Canadian Parliament have passed the Bill introduced 
by Sir Wilfrid Laurier, the Premier, providing for a new national 
trans-continental railway. The eastern end will be a junction 
with the Intercolonial Railway—owned and operated by the 
Government—at Monct>on, New Brunswick, the Intercolonial 
Railway giving access thence to the Atlantic ports of Halifax— 
Nova Scotia, and St. John, New Brunswick. The line then runs 
to Quebec, crossing the St. Lawrence River by the great cantilever 
bridge now under construction, and thea runs to Winnipeg, keep- 
ing to the north of all existing lines. From Winnipeg it strikes 
through the great North-West Territories and heads for the 
Peace River Pass in the Rocky Mountains, which pass has an 
elevation of only 2000ft., as compared with 5300ft. for the pass of 
the Canadian Pacific Railway. The Pacific terminus will be at 
Port Simpson. The Government will build the Eastern division 
from Moncton to Winnipeg. The Western division, from Winni- 
peg to Port Simpson, wili be built by the Grand Trunk Pacific 
Railway Company, which is backed by the old Grand Trunk 
Railway Company. This new company will also lease the Eastern 
division, and will operate the entire line. There will be no land 
grant and no subsidy, except that the Government will pay some 
£2,600,000 in interest on the guaranteed bonds, The company has 
had surveying parties in the field for several months, and the 
intention is to build a first-class road, with the most favourable 
gradients for economically handling the traffic. The line is to be 
built within the next tive years. The total length will be 
3500 miles, of which 3350 miles have yet to be built. The cost 
will be about £15,000,000. 

Battleships and armour for the United States navy.—Ccntracts 
have been placed by the Secretary of the Navy of the United States 
Government for 16,000 tons of armour plate and appurtenances 
for five battleships, at an aggregate cost of about £1,400,000. The 
contract for 10,629 tons for the three 16,000-ton battleships 
Vermont, Kansas, and Minnesota, was divided equally between the 
Carnegie Steel Company and the Bethlehem Steel Company. 
These are experienced manufacturers, and are understood to 
control the Krupp hardening process, so far as it is patented ora 
trade secret. But they already have 29,000 tons to deliver for 
outstanding contracts before they can begin work on the new 
contracts. The Secretary therefore decided to place the contract 
for 6180 tons of armour-plate for the two 13,000-ton battleships, 
Idaho and Mississippi, with the Midvale Steel Company, which is 
a newcomer in the business, but has had large experience in heavy 
steel manufacture, and has made a sufficient study of the subject 
of face hardening to enable it to produce plates which will meet 
the ballistic and physical test prescribed by the Government. The 
Secretary of the Navy has also approved the plans for the above- 
mentioned two 13,000-ton battleships, for aspeed of 17 knots. The 
original plans called for a 17-knot speed, the same as that of nine 
existing battleships, but a minority of the Board of Construction 
advised that the speed should be raised to 18 knots. After recon- 
sidering the matter, the board reported that while it believed an 
actual first-class battleship should have an 18-knot speed, this could 
not be attained in the 13,000-ton boats, as designed to meet the 
requirements of the Act authorising their construction, without 
unduly reducing the fighting power. While uniformity in speed 
is desirable, yet the varying conditions of trim, boilers, bottom, 
quality of coal, efficiency of staff, &c., make it inevitable that there 
will always be a very appreciable difference in speed, even in 
vessels practically identical. 

A great railway terminus.—A large and handsome joint station is 
to be built at Washington, the capital city of the United States, 
by the Pennsylvania Railroad and the Baltimore and Ohio Rail- 
road, to take the place of the two old stations, which are to be 
removed in consequence of certain improvements in the city. To 
be in keeping with the Government buildings, the station will be 
of classic architecture, and will front upon a great circular open 
space, from which will radiate streets leading to the main parts of 
the city. At the middle of the main front will be three arched 
entrances 50ft. high, while at each end will be a 40ft. arch, the 
main and end entrances being connected by a long vestibule or 
colonnade, The building will be 620ft. long and 65ft. to 120ft. 
high. The main waiting-room is 130ft. by 220ft., with an arched 
vaulted ceiling, and opening from this are the telephone, tele- 
graph, parcels, smoking, dining, and women’s rooms, On the 
opposite side is a lobby 50ft. wide, with the ticket offices on one 
side and luggage-checking counter on the other. The station will 
have twenty-nine lines of rails. Of these, eighteen are terminal 
lines on the same level as the waiting-room. The other eleven 
lines are depressed 20ft. ; of these latter, five are for mails and for 
storing empty cars—until the growth of traffic requires their use. 
The remaining six tracks are in an underground through station, 
and connect with a tunnel leading to the south end of the city. 
Thus through trains will be independent of the trains which begin 
or end their trips at Washington. There will be no great train 
shed, but the platforms will have shelter roofs extending over the 
cars, and sloped to drain through posts at the middle of the plat- 
forms, 

The American navy and coast defences.—The report of the Chief 
Constructor of the United States Navy—Rear-admiral Bowles— 
shows that while progress on vessels under construction is satisfac- 
tory, the general situation in naval construction is quite otherwise. 
Five battleships that were laid down in 1901 to be completed in 
three years are already a year behind their proper progress. The 
report of the chief-of-engineers of the United States army—General 
Gillespie—estimates expenditures of £2,073,000 for coast defences 
during the next year. This includes £915,000 for gun and mortar 
batteries, £400,000 for sites for defences, £100,000 for searchlights, 
£45,000 for torpedoes, and £500,000 for defences of the insular 





possessions, Nearly all harbours are now fitted for mines and 
torpedoes, and twenty-five of the principal harbours already have 
sufficient guns to resist naval attacks, The army and navy officials 
are co-operating in regard to the defences of Porto Rico, Hawaii, and 
the Philippine islands. The additions to the navy now under con- 
struction include forty-five vessels, the cost of completing which 
will be £15,300,000, These include fourteen first-class battleships, 
eight armoured cruisers, nine protected cruisers, and fourteen 
smaller vessels, The vessels now in commission or undergoing 
only slight repairs are given as follows in Admiral Bowles 
report :— 
First-class battleships... 2 2. 02 2. os «6 oe 
Second-class battleship .. .. 22 «+ os oe + 
Armoured cruisers ee we 
Armoured ram «gw. ws we ewe 
Single-turret monitors (harbour defence) 
Double-turret monitors .. .. .. «. 
Protected cruisers... .. 
Unprotected cruisers .. 
| ea 
. light draught 
a composite .. .. 
ia under 500 tons .. 
TEER os 45. 60! 00.. 60 
Special class (Vesivius and Dolphin) 
Torpedo boat destroyers .. .. .. 
Steel torpedo boats ae 
‘ooden » “s 
Submarine ,, a ee 
lrou cruising vessels, steam 
Wooden = . 
Wooden sailing vessels 
Jae 
Auxiliary cruisera 
Converted yachts .. 
NE Sed Gaol watean. Olas 
Supply and hospital ships .. 


Total ready for service 








STEEL BARS AND BILLETS. 


THE question of an adequate supply of steel bars for being 
rolled into sheets and then galvanised is one which has for a long 
time exercised the minds of British galvanised sheet manufacturers, 
An enormous and growing production of galvanised sheets is made 
in this country, much of which is sent abroad to South Africa, 
Australia, South America, and elsewhere ; and to feed this import- 
ant industry, many thousands of tons of steel are required weekly 
by galvanised sheet manufacturers in the Midlands, South Wales, 
and the North of England. A year or two ago when iron was the 
basis, the whole of the material—our readers will remember—was 
obtained from home sources, but since then, with the increased 
adoption of steel, foreign sources of supply have been utilised, 
alike German and American. The recent importation of 
100,000 tons of steel bars into Newport from the States will be 
fresh within recollection as a striking example of the extent to 
which this importation occasionally takes place from Transatlantic 
sources of supply, whilst German material has lately been coming 
into this country almost weekly in smaller lots. Under these 
circumstances some of the leading iron and steel manufacturers in 
the Midlands are, it is understood, considering once more whether 
it is not possible to join together and establish a new steel works, 
to be built either in Staffordshire or near the coast, for supplying 
the galvanised iron manufacturers of the Midlands and of other 
districts with British-made steel, The Wolverhampton Corrugated 
Iron Company, which is a large maker of galvanised sheets, in 
discussing this matter of material in one of the local newspapers 
a day or two ago, said definitely that if a serious attempt were 
made to start a new British steel works in the Midlands for 
the supply of bars and billets, it would give its support by pur- 
chasing these in preference to going to Germany as it now does, 
This is a patriotic and generous offer, and if other British manu- 
facturers would rally round the flag of trade in the old country in 
the same manner a great deal of work which now goes out of the 
United Kingdom would be saved to it. Messrs. Lysaght—who use 
about 2000 tons a week—Messrs. Guest, Keen and Nettlefolds, and 
other firms, make no secret of the fact that they have for a long 
while past utilised German and American materia¥in order to keep 
their large establishments going, and to find employment for their 
workpeople ; and now Alderman Claughton, of the Earl of Dadley’s 
Round Oak Works, Limited, has stated this week at a meeting at 
Dudley, that the Round Oak Works are ‘ constantly buying 
German steel billets—thousands of pounds worth in a month.” The 
fact is that there has been a much greater reliance upon foreign 
material of recent years by British manufacturers than was until 
quite recently generally supposed, and if British iron and steel 
masters and capitalists, by banding together, can produce the 
necessary material at the necessary price, there seems no reason 
why they should notdo so. There ——— indeed to be an opening 
for a largenewsemi-finished steel works, promoted by a combination, 
but whether it should be in the Midlands or on the coast is another 
matter. All sorts of prices, from the too high one of £4 15s. down 
to the too low one of 10s., have been mentioned as a reasonable 
quotation, such as would be likely to secure business ; but it ought 
to be possible to sell British-made steel billets at £3 17s. 6d. or £4. 
The margin of profit would be small, but the output would he large, 
and with the most up to-date processes and equipment that modern 
engineers and metallurgical chemists can devise, and with plenty 
of capital, British iron and steel masters can, we feel persuaded, 
achieve quite as much as can those of America and Germany, 
foreign tariffs notwithstanding. 








A Goop Day’s Work.—There is an agitation in America to have 
three men on locomotives. There does not, however, appear to be en- 
tire unanimity as to exactly what his duties should be. Insome of the 
Eastern States they propose that he shall watch the signals, and 
thereby help to prevent collisions. Others say that he should help 
the stoker, whose work is becoming too heavy for one man, The 
stoker, nowadays, according to the Locomotive Firewan’s Magazine, 
is ‘‘ required to shcvel from 25 to 35 tons of coal each way on the 
division, so that on a full trip both ways the average fireman 
shovels nearly 70 tons of coal. The men come home completely 
played out, and probably before they have had time to secure the 
necessary amount of sleep they are called out on the road again.” 
We are not atall surprised that these unfortunate menare played out 
at the end of the day. At 100 Ib. of coal per mile, 70 tons of coal 
will take the engine 1400 miles, a very fair day’s work indeed, even 
for an American locomotive ; but it must be remembered that the 
fireman will have ten intervals of rest, while the tenders, which hold 
perhaps 7 tons of coal, are being filled up again ! 

THe GreAT WESTERN RaILWAy SERVICE TO IRELAND.— 
Reference has been made on several occasions to this service by 
way of Fishguard, and it may now be regarded as within an appre- 
datde distance of being brought to a successful termination. By 
making the terminus at Fishguard, instead of New Milford, the 
sea journey will be lessened by three hours and the distance 
shortened 44 miles, As the geologist is aware, trap and other vol- 
canic rock, which yield one of the explanations of the conversion 
of bituminous poy into anthracite, presented considerable diffi- 
culty in blasting operations, but the electric and other appliances, 
effectualin the Elan Valley, have been similarly useful at Good- 
wick, and the rocks have not only been blasted, but ground to 

wder, and formed, with an alloy of cement, into concrete. The 

ormation of a huge mole, which is to close the bay with the ex- 
ception of one gap for the small shipping service, and a quay 
sufficiently large to be of service for all passenger and goods 
traffic, will be distinctive features.- When completed, there will 
be the graving dock and other appliances, by which the new port 
will be equipped to meet any demand, and be rendered inde- 
pendent of any other port, 
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HE IRON, COAL, AND GENERAL TRADES 
7 BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
PACTURERS tting th h the quarter in a fairly satis- 
MANUFACTURERS ory ee ot be said that trade is active by any 


anner. 
neers as ees is doing than appears on the surface, and most of 
say have enough work on the books to last them through the 
aid ce Both home and foreign customers are contributing to 
| op Sek employment, and the over-sea orders coming to hand 
me ‘f a character which indicate distinctly that British manu- 
facturers have not lost their prestige. — b 
wi ders fron South Africa for galvanised sheets, which are quoted 
: ver ton for 24 gauge, continue to come to hand in 


2 03. 
abeat fi) late, and the expectations of Midland manufacturers 
= regard to the possibilities of this market are increased by the 
= Blue-book just issued by the South African Special Com- 
misioner. Midland makers of mining machinery and tools, 


ivanised sheets, and other mining materials are to-day expressing 
at satisfaction at one portion of the Blue-book, in which the 
Pmmissioner states that existing mining companies estimate that 
given an adequate supply of labour, they will be able to invest 


pout £50,000,000 sterling upon fresh development during the next 
ree years, about one-half of which would be expended upon 
imported plant and machinery. ' 

In the pig iron trade a good proportion of the current output is 


needed by ironfounders and machinists, Prices are not particu- 

larly firm, but they occupy a better position, relatively, than 

finished iron figures do, owing chietly to the sustained level of coal 
i coke. _ J 

“The fiscal yuestion was discussed on Wednesday at Wolverhamp- 

ton at a special meeting of the Chamber of Commerce of that town, 


Mr. E. D. Crane, President of the Chamber, in the chair ; and the 
trend of opinion in manufacturing circles in that district is well 
shown by the circumstance that the meeting carried the following 
resolution, moved by Alderman Jno, Marston by thirty-one 


votes to seven :—“‘ Resolved, that this meeting of the Wolverhamp- 
ton Chamber of Commerce cordially approves of the proposal of 
the Prime Minister to take power to negotiate with foreign Govern- 
ments, with a view to the modification and reduction of such of 
their tariffs upon our goods as appear to be unreasonable and 
injurious to our trade.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Further reports which | receive from trades union 
organisations connected with the engineering industry confirm the 
discouraging outlook set forth in the abstracts I made last week 
from the report of the Amalgamated Society of Engineers, All 
round there is a continued steady increase in the number of 
out-of-work members, and anything but hopeful indications as to 
the prospects of trade in the near future. The reports which I 
receive from sources which more directly represent the employers 
are also of much the same unsatisfactory character. Lcecomotive 
builders, who commenced the year exceptionally full of work, for 
some time past have been booking very few new orders ; the boiler- 
making trade is in a condition of general depression, and machine 
tool makers, except where they have some special lines, are for the 
most part but very indifferently engaged. 

In small lines for immediate requirements a moderate sort of 
business is passing through on the iron market here. There is, 
however, still an absence of buying in anything like bulk, and the 
general tone of the market remains weak, forward transactions 
being quoted for at considerably under current rates. Makers’ 
quoted rates for local and district brands of pig iron are prac- 
tically unchanged from last week. Lincolnshire makers at their 
usual fortnightly meeting on Friday decided not to further alter 
their list basis, which for No. 3 foundry remains at 48s., with 
483, 6d. up to 493, quoted in some instances; merchants, on the 
other hand, however, are forward sellers at about 47s. 6d. to 
47s, 9d. Lancashire makers still quote 53s., and Derbyshire 
brands remain firm at about 53s, 6d. up to 54s. 6d. net delivered 
Manchester. Forge qualities still meet with only a_ small 
inquiry, and quotations remain at 48s, 2d. for Lincolnshire 
and Lancashire brands, with Derbyshire quoted nominally 
about 493, to 493, 6d. delivered Warrington. For special brands 
of Lincolnshire about 48s. 6d. is being got; American iron 
is offering for delivery in the Warrington district at about 48s., 
but scarcely meets with much favour, as it cannot be used freely, 
and has to be mixed with other brands to meet the requirements 
of local finished iron makers, Middlesbrough is just about main- 
taining late rates, and for prompt delivery by rail Manchester is 
quoted 51s. 4d. to 51s. 10d. net, but there are sellers into next 
year at about 50s, 4d. to 50s. 10d. net. The weakening tendency 
in Scotch iron referred toin previousreports continues, and delivered 
at Manchester docks Eglinton might be bought at about 54s. to 
54s, 6d.; Glengarnock, 54s, 6d, to 54s, 9d.; and Gartsherrie, 58s. 
to 08s, Jd. net. Nothing of any weight is as yet being done in 
American pig iron, but there are would-be sellers at under 50s., 
delivered Manchester decks. 

For hematites prices still tend downwards, and business is 

restricted in quantity. Through second hands No, 3 foundry could 
be bought at about 61s. to 623, whilst makers are now sellers at 
about 64s, to 65s, net delivered in this district. 
_ Unsatisfactory reports still come forward with regard to the 
finished iron trade, both makers and merchants complaining of the 
absence of business and the very disappointing position generally. 
Lancashire forges continue on short time, five days being about 
the full average that they are working, but prices are being held 
to at late rates, the associated Lancashire bar manufacturers and 
the hoop iron makers, at their meeting on Tuesday, deciding not 
to alter their present list basis. Delivered Manchester, Lancashire 
bars are quoted £6 8s, to £6 10s., North Staffordshire £6 7s. 6d. 
and £6 10s. to £6 15s. German bars are now coming into the 
district at about £6 2s, 6d., and have been bought by merchants in 
Some cases to stock for ordinary requirements in place of Lanca- 
shire bars, 

North Staffordshire bars are also reported to be competing in 
this district, and have been offered for elivery Liverpool at lower 
prices than Lancashire makers are disposed to entertain. For 
hoops, juotations remain £7 2s, 6d. random to £7 7s. 6d. special 
cut lengths delivered Manchester, and 2s. 6d. less for shipment. 
Sheets are without really quotable change, but might perhaps be 
bought at a shade easier in some instances. Prices may be quoted 
from £7 17s, 6d. to £8 2s, 6d. delivered Manchester district. 

In the steel trade the position remains much as reported last 
week, In billets there isa good deal of competition, and some 
very low yuotations are spoken of. German billets arefto be bought 
readily at about £4 4s, for large size, and £4 5s. for 2in. and up- 
wards, with English billets quoted from £4 10s. to £4 12s, 6d. and 
a ss. 6d, delivered in this district. Steel bars range from 
a 3. 6d, to £6 5s. and £6 7s. 6d. up to £6 103.; common steel 
_ £6 to £6 23. 6d. ; and boiler plates £6 12s, 6d. delivered in 
by Manchester district, but little or no business is being put 
‘through, Makers of steel girders report a decided slackening off 
in this branch of trade ; nominally, quotations are about £6 for 
ordinary building sections delivered in this district, but Belgian 
girders are obtainable at about £5 5s. ‘There is, however, little 
or nothing doing to really test prices, 
Ps scheme for providing facilities for the technical instruction 
Fs te orennions ee in the engineering works of this district 
rele * Mr. J. H, Reynolds, the principal of the Manchester 
passe Technology, to which reference has previously been 
a rese notes, although at first meeting with scarcely the 
ount of support which it deserved, would seem now to be more 





fully appreciated. This scheme includes all-day Monday classes 
for engineering apprentices who are able to passa certain standard, 
and upwards of fifty apprentices have been entered from various 
works in the district, one firm alone sending in fourteen applica- 
tions for the admission of apprentices from its works. The 
President of the Manchester Association of Engineers, commenting 
at a recent meeting upon this important scheme for the technical 
instruction of engineering apprentices of the district, said the 
support it was now receiving was satisfactory, as a union of the 
workshop with the college was absolutely essential to the best 
training of engineers, and he hoped that this combination of 
workshop and theoretical training would be followed in other 
engineering centres, Although a considerable number of appren- 
tices had already been entered, there was still scope in the Man- 
chester Technical Schools for the admission of, he might say, as 
many apprentices as the employers might desire to send. 

As a special piece of engineering work I may mention that Scott 
and Hodgson, of Guide Bridge, have just completed as one portion 
of a set of armour plate rolling mills that are being sent out to 
Japan a spur wheel with cast iron centre and steel rim and forged 
— 17ft. 3}in. diameter and 4ft, 3}in. diameter respectively, 

oth Zin. pitcb, 30in. wide. The spur rim is in one piece, the 
weight of the rim 21 tons, and the weight of centre 18 tons. The 
pinion has been cut from a solid forging. 

An improved design of furnace has been brought out by Rush- 
worth and Livsey, Ashton-under-Lyne, which is an entire departure 
from existing furnaces of the movable bar type. In this furnace 
the bars are arranged in two sets of semicircular shape 
running the whole length of the furnace, and by very simple 
mechanical means they are kept in constant motion, turning over 
from side to side. By this constant rocking motion the furnace 
is kept clear of all refuse matter, which falls down into a half- 
tube trough forming the bottom portion which supports the 
half-circle bars above. From this trough the refuse can be readily 
removed without interfering with the fire, and a jet of steam 
which is sent through the tube beneath the bars keeps up com- 
plete combustion. This improved furnace has already been 
attached to several works and mills and, I am informed, not 
ogly has remarkable economy been secured in coal consumption, 
but these furnaces enable the poorest and finest descriptions of 
fuel to be used with good results, 

Except that the co'der weather is bringing forward more inquiry 
for house-fire consumption, and that engine classes of fue] are 
maintaining the slight improvement reported recently, there is still 
very little material change to notice in the condition of the coal 
trade throughout this district, Short time continues very general 
at collieries ; pits are, however, gradually getting more nearly on 
to about five days per week, and prices, taking them all through, 
are fairly maintained at late rates. 

The absence of improvement in the principal coal-using indus- 
tries prevents any material expansion in the requirements for 
ironmaking, steam, and general manufacturing purposes, and 
common round coals continue difficult to move in anything like 
quantity, with prices frejuently cut low to effect clearances. The 
tendency towards some brisking up in the demand for common 
house-fire coals is, however, helping to clear away surplus in the 
lower descriptions of round coal, and apart from some of the very 
inferior sorts, there is no really excessive production. Prices, 
except where temporary conditions necessitate special quotations 
or competition from outside districts has to be met, remain fairly 
steady at about recent quotations, common steam and forge coals 
at the pit mouth averaging 7s. 9d. to 8s, 3d., with better qualities 
quoted up to 9s. 3d, and 9s, 6d. per ton at the pit mouth. 

A more active inquiry for engine fuel is generally reported by 
representatives of Lancashire collieries, and in some instances the 
restricted output is causing shortness of supplies to meet require- 
ments. The increased demand is chiefly in connection with the 
resumption of work at cotton mills, which are now beginning to take 
something like their usual quantities, and with pits for the most 
part still on short time, the output of slack, at least in the better 
qualities, is barely keeping up with the steadily enlarging consump- 
tion for mill engine purposes. There are, however, still plentiful 
supplies of the commoner sorts of slack upon the market, and these 
continue to be offered from outside districts at extremely low 
figures. The general result is that the better sorts of slack are firm, 
but not quotably higher. Common sorts of slack continue, if any- 
thing, weak, although perhaps not obtainable at quite such low-cut 
figures as recently. The better qualities of slack for engine pur- 
poses are firm at 5s, 9d. and 6s. to 6s. 6d., with 6s, 9d. got for slack 
required for special purposes ; medium sorts are quoted about 5s. 
to 5s. 6d., with common slacks remaining about 4s. to 4s, 6d. per 
ton at the pit mouth. 

Business in the shipping trade remains slow, and prices continue 
to be cut to secure cargoes to clear off surplus output in the 
inferior descriptions of round coal, which are obtainable at about 
8s, 9d. to 9s,, with good ordinary descriptions quoted about 9s, 3d. 
to 93. 9d., delivered at the ports on the Mersey. 

The position in the coke trade remains much as reported last 
week. Foundry cokes continue in fairly active demand, and 
makers have no difficulty in maintaining prices at late rates. 
Furnace cokes, owing to the depression in the iron trade, are 
becoming more difficult to move, and where contracts are renewed 
consumers are holding out for concessions upon late rates, which 
in many cases represent a giving way of about ls. to 1s, 6d. per 
ton upon the quotations of a couple of months back. 


Barrow.—The condition of the hematite pig iron trade does not 
improve. The demand is still lifeless and orders are not likely to 
increase either in volume or number this side of Christmas. The 
make of iron, although recently very considerably reduced, is still 
greater than the demand, and the consequence is that additional 
furnaces are going out of blast. The Distington Company is 
b'owing out one cf its furnaces, andone of thetwo furnaces at work 
at Cleator Moor has been damped down. This means that there 
are only 25 furnaces in blast in the district, or 10 less than in the 
corretponding week of last year. This marks a serious restriction 
of business, and it is not at all certain that the worst of the 
depression has been seen. Mixed Bessemer numbers are still at 
55s. 6d. net f.o.b. normal, and warrant iron is lower at 52s. 9d. net 
cash sellers, buyers 2d. less. This is the lowest price touched for 
many years past. Stocksin makers’ hands are considerable, and it 
is quite expected that some of this iron will soon have to be 
realised. On the other hand, warrant stocks are down this week 
290 tons, and they now total at 13,601 tons, 

Iron ore is depressed in sympathy with iron, and prices are 
lower, 10s. 6d. to 11s. being the rate for good average sorts net at 
mines. Spanish ores are quieter, and they are being imported in 
much smaller quantities at about 15s, per ton net at West Coast 
ports, 

The steel mills at Barrow are idle this week, as orders are not 
sufficiently plentiful to keep the mills regularly employed. There 
is less doing in rails, as well on home as on foreign and colonial 
account, but the outlook for the new year is not at all depressing. 
Hleavy sections are still at £5 5s, per ton. Plates are in better 
inquiry and prices are steady at £5 12s. 6d., but the immediate 
requirements of users are small at present. It is likely, however, 
the demand will improve with the turn of the year, Other 
branches of the steel trade are for the most part quiet. 

Shipbuilding shows no improvement, as the new orders recently 
booked have not up to now found much employment for the yards 
in this district. There is no chance of British Admiralty orders, 
but it is stated that Messrs, Vickers, Sons and Maxim will get the 
order for a new Japanese battleship of somewhat similar type to 
the King Edward VII. class. 

There is no improvement to note in the coal and coke trades, 
which remain very quiet. 

The Chilian battleship Libertad left Barrow on Wednesday for 
the Clyde, where she will be dry-docked, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire coalfield interest at present is mainly 
centred on the matter of wages. Coalowners contend that deeper 
pits and dearer timber add gravely to the costs of production, and 
they put these facts forward as reasons for seeking concessions 
from the miners. The miners’ leaders, on the other hand, resist 
stubbornly avy lowering of wages, pointing out, as do several of 
the consumers, that all the advantages obtained during the 
exceptionally brisk season have not been removed by the “slump,” 
if ‘‘slump” itcan be called. The question, however, is in good 
hands, and whatever tho result of the Conciliation Board in 
London and the reference to Lord James of Hereford may be, the 
issue will be accepted on both sides loyally. In the meantime it is 
a comfort to reflect that work is going on all the same, undisturbed 
by a controversy which at one time would have dislocated the 
entire industry. 

The weather has been somewhat milder of late, and this is said 
to have caused domestic fuel to be less urgently in demand. The 
sales have certainly tapered down a bit, but there is nothing to 
complain about in the reports from the various pits, which 
continue to work from four to five daysa week. Barnsley house 
coa!, in which the largest business is done, is still saleable at from 
lls, to lls, 6d. per ton best samples, seconds and nuts fetching 
from 93. 6d. to 103. Heavy tonnages continue to be sent to the 
Metropolitan and Eastern Counties markets, while the demand 
locally is fairly up to the average. In best Silkstones 13s. 6d. per 
ton is the price asked, and stocks being exceptionally small, values 
are not likely to go lower. 

The export season is now drawing to a close ; the weights taken 
to Hull and other Humber ports are, therefore, getting lighter 
every week. The demand, however, is quite equal to the average 
towards the close of the eleventh month of the year, while the 
contract value of 9s, per ton is still exceeded by sales made in the 
open market. The weight of coal going into the home works is 
maintained, though it does not increase. There is an exceptionally 
good business doing at present in gas coal, while the improvement 
in the textile trades of Lancashire and some parts of Yorkshire is 
causing slack to be more in demand, with the usual results of 
firmer values. Coke is very much as last reported, no weakness 
being visible, prices ranging from 11s. 6d. per ton for best ordinary 
samples, 

In the iron and steel trades thera is no change to note. Steel 
manufacturers are still doing a large business in the high-speed 
tool steels, which have advanced so rapidly in favour, but other- 
wise the steel trade is somewhat quiet. The dumping of Bessemer 
steel billets from the United States is again disturbing the English 
market. In asingle week some 50,000 tons are stated to have 
been sent over to this country, and the placing of the surplus on 
an already stagnant market has unfavourably affected steel manu- 
facturers all round, While attenuating trade open to our own 
people, this dumping of American Bessemer has an equally 
injurious effect of causing buyers to hold their hands, as prices 
should go still lower. Inquiries made amongst several steel houses 
on the 18th inst., however, failed to locate a single case of dump- 
ing in Sheffield or its immediate neighbourhood. 

“Phere is no word yet of the Admiralty orders, which are expected 
as the tenders for armour plates were sent in three weeks ago, and 
the condition of affairs in the armour plate mills goes from bad to 
worse, very little work being now on hand except in the finishing 
departments. Some improvement is reported in the engineerin 

and foundry branches, but even here it is almost entirely “aaa 
to the production of machinery or electrical installations, and 
in tramway specialities. In the rolling mills short time is being 
worked, the surest of all signs that trade is not what it ought to 


be. 

In the lighter industries, particularly in the staple trades of 
cutlery, silver, electro-plate, and Britannia metal, reports from 
nearly all manufacturers are not encouraging. One or two are 
fairly well off, but this is about as much as can be said, even at a 
season of the year when our firms ought to be pressed for deliveries, 
and active throughout all departments. Incutlery very little is 
doing in the general spring-knife branch, while table cutlery, which 
is usually in demand at this time, is but lightly called for. The 
department most actively engaged is that of pen and pocket knives. 
Rather better business is being done with the United States and 
Canadian markets, and some fair orders have recently been 
received from the Continent, always excepting Germany, which is 
a constantly decreasing market. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuHIs has been a very quiet week in the iron and steel industries 
of this district. Comparatively few fresh orders have been forth- 
coming, and scarcely anyone has the courage to buy for next 
year’s delivery. The depression is very keenly felt in the hematite 
pig iron trade; indeed, it is years since the demand for that 
description of iron was so slack, and production has been a good 
deal reduced. The branches of the steel trade that consume 
hematite pig iron are very badly off, and, besides this, more 
Cleveland iron is being utilised for steel-making purposes, to the 
exclusion of hematite. There can be no question that the makers 
of the latter are having a very unsatisfactory experience, and it is 
difficult to see how they can cover expenses. The dulness of the 
hematite trade is indicated by the fact that Messrs. Bolckow, 
Vaughan and Co., who have been large producers of such pig iron 
ever since 1877, have ceased any longer to make it, their hematite 
furnaces having been put upon ordinary Cleveland iron. Notwith- 
standing the reduction in output, and also the increase in the cost 
of production, the prices of East Coast hematite pig iron have con- 
tinued to fall, having dropped 9d. per ton within the last ten days, 
and this week buyers could readily get mixed numbers at 52s. per 
ton, while concessions even from this are made by second hands, if 
not by makers. 

It is surprising to note this fall when the price of Rubio ore has 
been raised 3d. per ton, the merchants having put up their quota- 
tions to 15s. per ton, c.i.f., owing to the delays and difficulties 
experienced in getting supplies from Spain. The strike in the 
north of that country is nominally over, but practically the men 
are putting out very little ore, and further labour troubles appear 
to be likely. At the same time, consumers here are somewhat 
anxious to replenish their stocks, which have been heavily drawn 
upon during the stoppages of operations in Spain. The small 
stock of ore now at the furnaces is not a satisfactory feature, 
taking into account that the season of bad weather and irregular 
deliveries is close at hand. Merchants have thus taken the oppor- 
tunity to advance their quotations. 

Business in Cleveland pig iron is not nearly so unsatisfactory as 
it is in hematite ; prices are relatively better, and deliveries are 
very good. In fact, it may be reported that the production, 
though it has been increased of late, is still short of requirements. 
That may be inferred from the delays which are reported by 
shippers in the delivery of iron due to them; that is a serious 
matter for them at this time, because the end of the navigation 
season is so near at hand—in fact, the closing of the rivers and 
canals on the Continent may be expected any day. It is also 
apparent from the heavy decrease in the stock of Cleveland pig 
iron in the public stores, for consumers, being unable to secure all 
that they require from the makers, draw upon Connal’s stock. 
Nevertheless, this does not keep the prices of warrant iron steady ; 
in fact, some change is shown every day, and while at the opening 
this week 43s. cash could be got, the price has dropped steadily to 
42s, 7d. cash. 

The market could do with a larger production of Cleveland pig 
iron than is now reported, but makers do not see their way to 
restart any idle furnaces, as in the first place they are doubtful 
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about the prospects of trade in the spring, and the fact that the 
dull winter time is immediately ahead, also causes ironmasters to 
be cautious, more especially as at the present time the selling 
prices barely cover cost of production, even under favourable 
circumstances, 

Shipments of pig iron from the Cleveland district are very satis- 
factory ; they are even better this month than they were in 
October, and are much in excess of what is usual in November. 
Neither in July, August, nor September was any pig iron sent from 
this district to America, but this month there has been a shipment, 
3500 tons, chiefly of spiegel, having been despatched on Monday 
to Baltimore, and there are said to be inquiries for more. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
continues to be rapidly depleted, and this week, for the first time 
for over two and a-half years, less than 100,000 tons has been 
reported. On the 18th the stock was 99,431 tons, a decrease this 
month of 10,238 tons. 

All branches of the finished iron and steel trades are slack, with 
the exception of the rail department, and the production has not for 
a good many years been as small as it is at present. Competition 
is keen, and the outlook for the winter being anything but 
encouraging, the tendency of prices is not upwards. Heavy steel 
rails are at £5 net at works. Steel ship plates are at £5 12s. 6d. ; 
iron ship plates at £5 7s. 6d.; steel ship angles at £5 53. ; iron 
ship angles at £6 23. 6d. ; and common iron bars at £6 5s. ; all 
less 24 per cent. f.o.t. 

The shipbuilding industry continues very slack, but firms on 
the Tees will be busier during the winter than those in other 
districts. Messrs. Craig, Taylor and Co, Thornaby, have this 
week booked orders for three steamers for a foreign firm, and 
with the order which they secured in the early part of the month, 
they will have four vessels to keep their yard going through the 
winter. Local shipbuilders have been pee to tender for a 
4000-ton cargo and passenger steamer for the Roumanian Govern- 
ment. Messrs. William Doxford and Sons, Sunderland, have 
booked orders enough to keep them going over next year. 
Daring the last fortnight they have secured orders for four 
steamers. The notices of a reduction of wages which were given 
to the members of the Boilermakers’ and Iron Shipbuilders’ Society 
have been followed by similar notices to the shipwrights and 
joiners, who are asked to agree to a reduction of 5 per cent. on 
aed prices and ls, 6d. per week on time rates. A statement 

as been going the rounds that Sir W. G. Armstrong Whitworth 
and Co. were negctiating for the purchase of Messrs. ‘Turnbull and 
Co.’s shipyard at Whitby. For such report, however, there is no 
foundation. 

The death was reported on Tuesday at Northallerton of Mr. 
John Pile, in his eighty-fourth year. He was one of the pioneers 
of shipbuilding at West Hartlepool. He was a native of Sunder- 
lind, and served his apprenticeship to the shipbuilding trade at 
Yarm-on-Tees, where no ships, however, have been built during 
the last half century. In 1852 he went to West Hartlepool, and 
started a wooden shipbuilding yard 02 part of the site now occu- 
pied by Messrs. Gray’s old yard. In 1854 he built the first iron 
steamer ever launched at the Hartlepools. About the end of the 
fifties he took into partnership Mr. Joseph Spence, of Sunderland. 
Afterwards Messrs, Pile, Spence and Co. built iroa rolling mills 
near Seaton Carew, to supply themselves with plates and angles, 
and then they erected blast furnaces to supply the mills with pig 
iron. In 1866 the company had to go into liquidation, and the 
business was taken over by Messrs. Young and Webster, who 
carried it on three years, and then transferred it to Messrs. Denton, 
Gray and Co., whose successors are amongst the largest builders 
in the kingdom. After retiring from shipbuilding Mr. Pile founded 
a large shipbroking business in London. 

The death is also announced of Mr. William Milburn, a well- 
known colliery proprietor and shipowner, Newcastle. He was born 
at Ashington in 1826, and in 1848 commenced as a shipowner at 
Newcastle. In 1857 Mr. Milburn joined the late Mr. Edmund 
Hannay Watts in partnership, and their vessels were found in all 
parts of the world. About 1880 this partnership was dis:olved, 
aad Mr. Milburn took his sons into partnership, and at one time 
they held the fourth or fifth place in the tonnage-owning firms of 
the world. Me. Milburn became connected with the Ashington 
Colliery in 1877, and at the time of his death was the chairman of 
the company, whoraise about two million tons of coal annually. 

The coal trade of Northumberland and Durham is rather brisker 
this week than it was during the earlier part of the month ; ship- 
ments are good both of steam and gas coals, and those who have to 
send to the Continent are pressing for early deliveries, as at any 
time now the ports of Northern Europe may be closed. There is 
more buying for next year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a continuance of the depression that has marked 
the pig iron trade for some weeks, and the downward tendency in 
prices has not been arrested. Reports from the United States 
still tell of depression there, but output is being restricted, and 
the American makers do not find their home trade so profitable at 
present that they are likely to be able to send us much iron on the 
principle of averaging prices. 

In the warrant market a large proportion of the business has 
been for future delivery, and at easier rates. 

There is a fair demand for Scotch hematite pigs, which are 
quoted by merchants 57s. 6d. for delivery in railway wagons at the 
West of Scotland steel works. 

Prices of Scotch makers’ pigs are this week, in a number of cases, 
6d. to 1s. lower than last week. 

There is no change in the number of furnaces in blast in Scot- 
land, which is eighty-six, being the same number as at this time 
last year. It is not thought that the makers are at present 
addiog materially to their private stocks, but a small decrease 
continues to take place in the stock in Messrs. Connal and Co.’s 
Glasgow warrant stores, the aggregate of which is now reduced to 
about 10,000 tons, 

The shipments of Scotch pig iron continue small, those of the 
past week being only 4804 tons, compared with 5087 in the corre- 
sponding week of last year. 

There is a good deal of activity at the finished iron and steel 
works, the contracts on hand keeping most of the works fully 
employed. But the outlook does not appear to be quite satis- 
factory, this being specially so in the matter of prices. No doubt 
the makers have of late weeks obtained substantial reductiofis in 
the cost of raw material and fuel, and these advantages are likely 
to be increased. At the same time the inquiries for new work are 
not so good as could be desired. 

Considerable shipments of locomotives have been made from the 
Clyde to Japan and elsewhere, and some good orders for this class 
of work have been placed with the locomotive builders of Glasgow. 
The new contracts embrace engines and tenders for Central and 
South Africa, India, and Ezypt, and there are now orders on hand 
that will keep the works busy well into next year. 

Since last report a number of shipbuilding orders have been 
reported as placed with Clyde builders, and it need scarcely be 
said that these are very welcome, inasmuch as some of the yards 
were getting very bare of work. Among the more important 
contracts under arrangement with Clyde builders is one for a tur- 
bine steamer for the Allan Line, similar to that recently placed at 
Belfast. There is great need of additional shipbuilding work on 
the Clyde, some of the yards and marine engineering works 
being so slack that short time has to be resorted to and con- 
siderable numbers of workmen discharged. 

There has been rather more doing in the past week in the 
shipping department of the coal trade. 

For household coal a little more inquiry has been experienced 
in the last few days, but the trade in this department is not 


a 
nearly so active as it frequently has been at this season. The 


consumption of splint coal is steadily increasing, but the demand 
for steam coal is slow, / 








WALES AND ADJOINING COUNTIES. / 
(From our own Correspondent.) : 

LorD PEL is expected to attend at Cardiff on the 21st inst. to 
discuss the proposition of the coalowners for a reduction,of 5 per 
cent, This the colliers resist. The old sliding scale would have 
conceded this by proof of audit; and in this respect had an 
advantage over the Conciliation Board ; but the ‘‘machinery”’ is 
new, and may work more easily afteratime. It appears but reason- 
able to suppose that when facts are proved before a tribunal, a 
just decision will not be long delayed. The Miners’ Federation 
have practically agreed to let the Hirwain Colliery remain un- 
worked, as they decided this week to grant the colliers strike 
pay until they can find employment elsewhere. It will be 
remembered that the colliers gave notice on account of non- 
unionists being in the pit, but after maturing wished to 
resume work, but were not permitted to do so until they 
paid compensation for losses sustained. Public feeling is strongly 
in favour of the management of the colliery, and regards the 
arbitrary action of the colliers, supported by the Federation, as 
threatening to ruin the district. 1 refer to this matter pointedly, 
as there are many collieries half worked out, or expensive to 
work, which must share the fate of Hirwain if consideration be 
withheld. Tonnage came in more freely last week, and it was 
well it did so, for the colliers are working briskly, and in every 
valley of late, and at ports, evidences of considerable activity 
are prominent. Had there been scarcity of output prices must 
have advanced. 

Swansea last week had a busy week, despatching 66,724 tons 
coal, 9490 tons patent fuel, and general goods, including tin-plates, 
over 13,000 tons. Alleged falling off in coal trade with France 
was not borne out by the export of over 30,000 tons. 

Swansea is showing very gratifying activity at port, but 
bituminous coal trade is slack, and the strike at Guerets, Clydach, 
continues. Newport continues its expansion and improvement, 
and it was subject of remark in commercial circles this week that a 
large Cape coal contract with the Glamorgan Company of the 
Rhondda, fora quarter of a million tons annually, had been diverted 
from Cardiff. Smalls in good demand for bunkers, It was 
reported in Cardiff this week, as a solace, that very likely Admiralty 
coal needs will be 700,000 tons; over 10, tons chartered for 
Russia. In patent fuel, too, not only is there a satisfactory general 
demand, but foreign orders are large. It was freely stated mid- 
week on ’Change that a purchase of 12,000 tons had been made 
from the Crown Patent Fuel Works on behalf of Russia. This is 
to be shipped to the Far East. 

There was a good deal of animation exhibited on ’Change, 
Swansea, this week. Perhaps, in that district more than any, the 
serious difficulties of the steel trade are more under discussion, 
Colonel Wright, of Landore, contends, in a statement to a con- 
temporary, that in view of the large import of German steel, it is 
necessary that there should be a thorough revision of wages if the 
shareholders are to have any benefit or the works be kept going. 
On ’Change the Midlands were well represented. It is understood 
that a combination is being formed by the Midland ironmasters to 
neutralise the import of German steel. Little business was 
reported, buyers endeavouring to depress prices, which are already 
very low. The offer made by buyers is practically that rebates 
offered on finished goods should be extended to raw or unfinished. 
Prices remain much about the same in quotation lists. 

The Penrhyn quarrymen have gone back in numbers from the 
coal pits of South Wales, and this will relieve the pits. It is now 
considered that the strike is ended, the only question being the 
practicability of re-smploying all the men. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THOUGH a slight improvement could be noticed as regards 
activity in some branches of the iron industry over bere, yet the 
condition generally is stated to have been slack and depressed 
during the week now past, and an entire absence of enterprising 
spirit is complained of. Quotations have been exhibiting a ten- 
dency to become easier in a few cases, 

From Silesia pretty favourable accounts are given with regard 
to employment in the various departments. Russian iron ore is 
being imported freely, while the import of Swedish ore decreases. 
The iron ore mines of South Russia have been trying by every 
means to raise export, and the Kriworok mines are stated to have 
exported over 200,000 t. iron ore to Silesian iron works during the 
first months of pzesent year ; this year’s total export will probably 
exceed 250,000 t. Heavy contracts have been signed with Upper 
S:lesian iron works, and one firm is reported to have ordered 
500,000 t. ore, to be delivered during the next five years. Last 
year 52,758 t. Russian iron ore had been imported to Germany, 
On the Silesian pig iron market the former stiffness is maintained, 
and the rolling mills are mostly fully occupied, and show an 
unwillingness in many instances to accept forward orders. In the 
scrap iron department more firmness is shown than formerly; 
hoops mzet with lively request, and the rail trade has been satis- 
factory upon the week, while in heavy plates a poor trade is done 
generally, with prices tending downwards. 

No change worth speaking of has taken place on the Rhenish- 
Westphalian iron market since last week, and the position 
throughout can be stated to have been fairly strong, the weak 
point at present in the iron industry being the unfavourable 
condition of prices, and the slowly but steadily decreasing export. 
Home inquiry for pig iron is fairly lively, but exports show a 
falling off against previous weeks, ‘The same holds for billets and 
blooms. Girders are languid, and in the plate and sheet trade 
very few sales only are being effected, and the condition of prices 
remains unfavourable, plates, especially, showing much weakness, 
The Rhenish-Westphalian Sheet Convention has again found it 
necessary to reduce quotations, and M. 118 to M. 115 p.t. is the 
price now quoted, including rebate. Thus the Convention is 
taking up the contest with the ‘‘ outsiders” by reducing prices 
M. 5 p.t. 

The coal trade in Germany does not show a very lively aspect 
just now, demand and inquiry for house fuel having been exceed- 
ingly moderate upon the week, owing to the exceptionally mild 
weather. Engine fuel is in fair request. In order to be able to 
compete more successfully with English coalowners some pits in 
Upper Silesia will, from January Ist, reduce quotations for 
delivery to the Baltic districts 0-50 pf. to 0-60pf. p.t. From 
Rhenish- Westphalian ports a brisk trade in coal is done to Holland 
and to Belgium. The condition of the coke market continues 
lively, and satisfactory as regards price. 

With regard to the Austro-Hungarian iron business, discouraging 
accounts continue to come in. Nearly all articles of iron and 
steel are in languid and very irregular demand, and very often 
prices, though exceedingly low already, are being still further 
reduced to secure the few contracts offering. The wagon and 
locomotive shops have of late been trying to secure large orders for 
Japan, and it would be highly desirable that their endeavours 
should be crowned with success, for on home account very few 
orders are given out, 

Demand for coal in Austria-Hungary has been, on the whole, 
improving lately, the gasworks buying freely, and some other 
industrial establishments have been putting in rather heavy stores 
recently, so that, comparatively speaking, a good trade was done 
in coal. Coke, too, has been readily bought by sugar mills and 
cement works, 





In Belgium prices for iron and steel show some weakness, which 
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is due principally to German competition, In some de 
work A esd very slack, ‘aie in other branche tents 
employment continues to be reported ; rails, for instance a =m 
animated request. i 

For house coal an increasing inquiry comes in on the Belg; 
market, whereas engine fuel is languid. Coke continues are 
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n many districts of France only a very moderate trade | 
done in i and steel. In the Gea for instance, a fallint 
in demand was noticeable against previous weeks, but in’ 
Ardennes the tone slowly improves, as inquiry has increased 
perceptibly. 

The Creusot establishment intends building blast furnaces j 
Chili, for the purpcse of turning to account the iron ore that exits 
in the north of Chili. ae 

A syndicate is reported to have been formed to constitute 
company with 174 million francs capital, and the Chilean Gorm, 
ment is said to have granted several concessions already, i 

A tolerably good trade continues to be done in coal and coke j 
France ; especially in the Centre demand has been gradually 
improving. y 

The total value of French general import, during the first te 
months of present year, amounts on 3,813,810,000f., against 
3,602,321,000f. during the corresponding period in 1902- valu 
of export during the first ten months of present year na 
3,443,379,000f., against 3,471,652,000f. during the same period in 
the year before. . 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, November 11th, 

Tue restriction of production in iron and steel still continues, If 
is the policy of producers to restrict until they force consumers into 
the market. It is well known that very much material is wanted 
and will be purchased as soon as buyers feel assured that they will 
lose nothing by placing orders. The first realisation that the lo 
intended sweeping cut had come was the reduction in the price of 
steel billets at mill last week from 27 dols. to 23 dols, per ton, 
It is understood to-day that steel bars have been reduced 6 dols, 
per ton, but the statement lacks official confirmation at the 
present moment. The meeting of the steel rail makers is now in 
session in this city for the purpose of determining for or against 
a reduction in steel rails. The reduction will also be made in 
bridge iron and steel, amounting, it is believed, to about 4 dols, 
perton. The slight reduction is also to be made on tin-plate of 
10 cents per box. No, 2 foundry iron has declined to 9-£0 dols, ip 
Alabama, at which prices large lots are reported as having been 
parchased for export. As soon as freight rates can be adjusted 
the matter of export will be determined upon. Reductions are 
also contemplated in skilled labour in mills, which it is believed 
will average 15 per cent. all round, but this action will not be 
hastily taken until the probable attitude of the labour organisa. 
tions on the subject can be known. 

A general reduction on prices of finished material wil! probably 
be announced within two weeks. The reduction in the production 
of Bessemer pig is going on, and the present supply is barely 
equal to the current requirements. These reductions are abso- 
lutely essential to the prosperity of the industry. Requirements 
for fully one million tons cf material are at present hanging in 
the balance. ‘Two thousand workmen were laid off on Saturday, 
in addition to 1200 two weeks ago, at the Illinois Steel Works, near 
Chicago. 

It is easy to understand the present situation. Iron and steel 
have been ruling entirely too high ; but the big combinations were 
in a position to ignore the requests and demands for fair prices, 
It is now demonstrated that the United States Steel Corporation and 
the big independent concerns acting in harmony with it are not 
able to maintain abnormal values indefinitely. In the first real 
test of strength between these corporations and the underlying 
priaciples of political economy the trusts are unhorsed, Of 
course, stgel rails are still held up, but if the opposing interests 
hold their ground there will be a drop in rails. Over-capitalisation 
is responsible for the weakness of the trusts, but they have still a 
good deal of vitality left. 

The railway companies desire to prosecute vast improvements 
and extensions. During the past two weeks the Pennsylvania 
Railroad Company bas, through its various subsidiary lines, made 
a call for over 40,000,000 dols. on the money market. The Lake 
Shore System has authorised the issue of 50,000,000 dols, in bonds, 
and other big railway systems are reaching out after vast amounts 
of money to push work laid out a year ago. . 

The market isin an expectant attitude, If the adjustment of 
prices takes place on a reasonable and satisfactory basis, a rush of 
orders will follow which will change the situation inall respects. It 
is difficult to say to what extent the monetary influences will go in 
their hostility to the re-nomination of President Roosevelt next 
year. They are opposed to him, and are inclined to carry things 
with a high hand to demonstrate the unwisdom of his course in his 
attitude of hostility to the trusts. Should they undertake it, it 
will be a losing game. President Roosevelt has the people with 
him, and the politicians and the controlling financial interests 
know it. 

A number of lesser industries are anxiously awaiting a favourable 
opportunity to buy raw material. Among them are the ay ricultural 
implement makers, the manufacturers of railway equipment, 
the builders of engines, boilers, and shop equipment generally, and 
many lesser interests. The labour situation is the one disquieting 
factor, and there is much to be done in the way of adjustment 
before a spirit of contentment can find lodgment in the minds of 
those who are at the helm. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs, JOHN HopkINsoN AND Co., Limited, of Huddersfield, 
have opened an office at Royal-buildings, Park-place, Cardiff, for 
the convenience of their South Wales customers. 
Mr J. RICHARDSON is about to sever his connection of 40 years 
duration, with Messrs. Robey and Co., Globe Works, Lincoln, in so 
far that he is resigning his position as manager. He will, how- 
ever, retain aseat on the board. Mr. Richardson is, we under- 
stand, about to undertake consulting work, to the performance 
of which he brings a vast experience. 

Tue Engineering Standards Committee have appointed Messrs. 
Crosby Lockwood and Son, of 7, Stationers’ Hall-court, E.C., 98 
official publishers to the Committee. All the reports and specifica: 
tions published by the Committee may be had from the official 
publishers to the Committee, or direct from the offices of the Com- 
mittee, 28, Victoria-street, Westminster, 

Tue “Empire” Roller Bearings Company of Westminster 
have appointed the following agents :—Mr. Ealey Hodgson, for the 
City of London and district, with offices at Mansion House- 
chambers, 20, Bucklersbury, E.C.; Mr. James Reid, of 65, West 
Regent-street, Glasgow, for Scotland; Mr. H. L. G. Rigby, of 
Cromwell-buildings, Blackfriars-street, Manchester, as their agent 
for that district ; Messrs. White and Sons, of Widnes, for Liverpool 
and the Wigan district of Lancashire ; and Mr. F. C. C. J ubb, of 
Court-chambers, Coniscliffe-road, Darlington, for Newcastle and 
district, 








In future members of the Motor Volunteer Corps — 
to provide their own fuel when on military duty, and be grante 
an allowance of jd, per mile run, 
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of Patents.” 
App 


lication for Letters Patent. 
ventions have been “ communicated” the 
oe uldreas of the communicating party are 
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93,579. CARRIAGE for CLEANSING Roaps, J, Farnsworth, 

20,9100 

sant guornixo the Sticks of Umprarvas, W. H. 
pene ymndon. 

iat BE — Fitters, F. W. Stoddart, Sneyd Perk, 


pear Bristol. i Eves, J. G. Hampson, Liverpocl. 


8), oc KS anc 
ry A TinaUis HING Gas FLaMEs, Foreman, 
“4 Londor 


n. 
sesHors, L. K. Scott, Farnborough. 
39 964, Hone > Inowe, L. K. Scott, Farnborough. 


oR RRUP 
68. Goons for Use in Grarn-rooms, F, H. Aulton, 


a oxirixo Gas Enornes, E. de la R. Rendell and 


inshall, Stoke-on-Trent. 
oie tx TRICALLY OpgratTinc Switcuxs, H. J. 


7 r, Leeds. 
Oe DUCTS Ernyieng, H. G. Hills and H. 


L Manchester. 

om Sect pina RAILWAY CARRIAGE Doors, W. 
Cairas, Linlithgow, N.B. 

sa o9i, Tires for Motor Cycixs, J. T. Pearson, 

ane watic LatHgs and Scrkw Macuings, A. 

: Hitchon, W. Bannister, and Howard and Bullough, 
Limited, Accrington. é 

93.998, StxaM ENGINES, F. E. Riddiford, Erdington, 

“pear Birmingham. ; 

os 904 Pyevmatic TrrEs, P. W. Fawcett and L. W. 

““Rellhouse, Sheffield. 

93,995. Caverine for BorLers, Xc., J. Crabtree, 
Balifax. ; 

93,996. Spectactes, F. H. Wheway, Birmingham. 

93.997, Rim Brake Friction Banps, A. Derham, Walk- 

i den, near Manchester. : 

93, 998. ImproveD Boot Prorscrors, H. F. Hill, Lenton, 
Nottingham. 

28 00. Wan un, A. C. Greenwood, London. 

94,000. Top Bars for Fire Grates, W. P. Eglin, 


lifax. 
wet Apparatus for TurNinc Cranks, J. Butler, 


ifax. 

oe Receivine DiscHarcss of F.*:cxs of Persons, C. 
‘A. Collins, Bristol. 

24,008. Process of RETRANSFERRING Desions to LitHo- 

ORAPHIG PRINTING SuRFacEs, H. G. Schumann, Mans- 

field, Notts. , 

24,004. Spine Davicgs, J. Hughes, Birmingham. 

94.005. YaRN-winpING MACHIN#S, The British Northrop 
Loom Cempany, Limited.—(The Northrop Loom Com- 
pany, United States.) 

24,006, TRasecTion of Sori MaTERIAL, T. R. Murray, 
Birminghain. 

24 007, Swincine Cuayrs, M. Cossmann, Manchester. 

94,008, Loom Picker Burrsrs, C. Brindley, P. Wilkin- 
son, and C. Mellor, Manchester. 

04,009. MaGniryina Lunses, M. von Rohr, Jena, Ger- 


maby. 

94,010. Basins for WATER-cLosETs, N. E. Cooke, Bir- 
mingham. : 

94.011. OverrLow Fitrtixas for Lavarory Basins, N, 
E. Cooke, Kirmingham. 

94,012. MackintosuEs, W. Evans, Liverpool. 

24,018. Switcnes for Ecectric Licuts, J. W. Thomp- 
son, Leeds. 

94,014. Cancyers, F. W. Zimer, London. 

94,015. Arracninc Loom Pickine Banps to PickErs, 
J. Entwistle, Manchester. 

94,016. Braces, T. Walker, T. Walker, jun., A. and E, 
Walker, Birmingham. 

94.017. Sasu Fastengrs, D. B. Dobson and A, J. H. 
Moffat, Glasgow. 

$4,018 Pararrin Orn Saraty Lamp, C. II. Wall, 
Lincoln 

24,019. Grates for Furnaces, C. Hocke and M. Seipp 
London. 

24.020. LgatueR Sturrinae Drums, W. Farrar and 8, 
Young, London. 

24021. Mgasunino Leatugr, W. Farrar and 8. Yourg, 
London. 

24,022. Rosser Tires for Motor Cars, J. W. Erown, 
London. 

24,023. Ecectric Arc Lamps, ©. O. Bastion, Londen 

24,024. Propucine JaCQuaRD Pattarys, G. E, Froh- 
berg, London. 

24025 Pristine TerkcrarH Recrivers, J. D. White, 
London. 

24,026. Treatment of Iron-sanp, W. H. Akester, 

ndon. 

4,027. Extractinac SvcipHur from Orgs, W. H. 
Akester, London. 

ee Borrongrs, W. Warner, St. Louis, Mo., 
U.S 


24,029. Musican Issrauments, F, J. R. Wilkinson and 
H. B. Swift, London. 

24,030. Venic.e WurEts, A. S. Bowley, London. 

24,031. WatkR-coLour Printino Inxs, C. G. Zander, 
London. 

—— of Wuerris for Evastic Tings, 8. Butler, 
London. 

24,033. AUTOMATICALLY-OPERATED Botts, J. G. Galley, 
London. 

24,034. Connector for Drivina Banps, C. Lee, Bir- 
mingham. 

24085. CvcLe Tings, C. A. Allison.—(The Faikes 
Rubber Company, United States.) 

24,036. Moutns for Cycig Tires, C. A Allison — (The 
Fawkes Rubber Company, United States ) 

24,037. Wasuers for Burt or Cotton Dygina in the 
Pigcg, 4. Sissons, London. 

24,038. Frepine Trove with Ovarneap Fopper 
Rack, T. Wright, Birmingham 

a. Macerime for WasHina Botties, G. Dawson, 

midon. 
24.040. Trunk, F. Marik. London 
24,041. Manuracture of Fire - Bach, 


Camera, F. A. 


B3IcKs, J. 
24,042 PHOTOGRAPHIC MAGAZINE 
Fichtner, London. 
24,048. Doors of Lirr Weis, A. J. Smith and J. 
Humphrey, London. 
24,044, WaTER-cLosets, H. E. Baden, London. 
24,045, Fastener, D, Marshall, London. 
24.046. Corsets, J. 8. Stanyon and T. H. Baker, 
London, 
eo Brakes for Hanp Venicigs, E. Whitaker, 
ndon, 
24,048. Rotary Morors, W. M. Buckley, London. 
°4,049. Levent PRoTRACTOR or Cuirnomarer, D. Ricono, 
London. 
24,050, Friction Ciutcues, J. Dring. London. 
24,051. Bearines, W. P. Ryall and B. Thompson, 
ondon. 
Smt. Dany ING Gears, W. P. RyallaniB. Thompson, 
n 


on, 
24,053. HaND-PROTECTING Device, 8. Maclean, Liver- 
24,054, Disposina of Town Rervusk, H. Ostwald, Liver- 
al. 
= Apparatus for TeLEPHongs, J. A. Gamble, Liver- 
oes, ae Motors, A. F, Spooner.—(S. M. Girard, 
erie. 
24,057, Macuings for CLRANING Co1ToN, D. J. Winn, 
London. 
24,058, CLeANING TexTILE Fasrics, A. H. Scroxton 
and W. H. Cannon, London. 


24 a Macuinks for Curtiva CarpBoarp, A. Weuster, 
‘on, 


24,060, Revonvina Doors, ©. E, Muggeridge and The 





Van Kannel Revolving Door Company, Limited, 
London. 

24,061. IncLInomMETERS, H. 8S. Maxim, London. 

24,062. Sgamiess Toy Batioons, V. F. Feeny.—(The 
Rubber Balloon Company, United States ) 

24,063, Comprngp Preuss and Rotiinc Macuriyg, G. H. 
Catt, London. 
,064. InTERNAL ComnusTION Excing, C. 8S. Dium- 
mond, London, 

24,065, Mamuractupina Corunpum. M. 8. Okum, 
London. 

24,066, Paper Hotpers, A. E. Sexton, London. 

24,067. Rorary Enaornxz, J. T. Pagan, London. 

24,068. Gas Rerorts, H. Gielis, London. 

24,069. Macuing for ManuractuRiING LaBELs, F. Keese, 
London, 

24,070. Srorace Batrerizs, F. W. Howorth.—(v. P. 
Perry, United States ) 

24,07L, Stirrantna Lintna for WkaRING APPARRL, C. 
B. Weeks, London. 
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24,072. Winpow Sarugs, O. Bailey, Glamorgan. 

24,073. Sounp AmpLirvmeR, A. E. Bristow and H. 
Holmes, Plymouth. 

24,074. Krys, A. Schiinemann, Dublin. 

24,075. Opraisina Paints without Paintina Ixx’, F. 
Sheridan, London, 

24,076. Rick THratHixa Macuines, G. C. Kirby, 
Lincoln. 

24,077. ArmospHeRic Gas Lamp Burners, G. Helps, 
Nuneaton. 

—_ Gun-Layinc Apparatus, J. Taylor, Liver- 
pool, 

24,079. Morons, E. Williams, Manchester. 

24,080. Latms for RoLtiinc Doors and Suvurtrsrs, W. 
Trow, Birmingham. 

24 081. CoLLaR Srups, W. Birchall and C. H. Ralston, 
Manchester, 

24.082. Separatina Dust from Coat, R. H. and J. H. 
Edmondson, Manchester. 

24,088. E.vctricaL Propgtiing Apparatus, E. 8S. G. 
Rees, Wolverhampton. 

24 084. ConTroLiine Sream, E. Griffiths and C. A. 
Smith, Sheffield. 

24 085. Bru:nes for Carpina Enornas, C. Radcliffe, 
Manchester. 

24,086. Axte Wurst, J. A Legh, Ambleside, West- 
moreland. 

24,087. Boxes for Ho_pinc Martcurs, J. Walker, Bir- 
mingham. 

24 088. MecuaNnism for Rockine Fire - Bars, J. Neil, 
Glasgow. 

24,089. Cyciz Seat Pritcars, JH. and G. B. Taylor, 
Birmirgham. . 

24,090. AvuTomaTiC FIRE-¢LARM, H. and L. Levi, 


Bull. 

24,091. PorTabLe Metay Forwitorg, W. H. and B. H. 
Jones, Wolverbatop:on. 

24,092. PuysicaL CuLtvUrgg Apparatus, P. Morrison, 
Sunderland. 

24.093. Foster-moTHeR, G. A. Cogswell, Chipping 
Sodbury, Glos 

24,004. LampFaiier, G. A. Cogswell, Chipping Soc bury, 
Glos 


los. 

24 095. Sxup, J. W. Twinberrow, Darlington. 

24,096. MgasuRine Waicnt of Steam, R.S. F. Bayntun, 
Manchester. 

24,097. Mgasurnine Weicut of Stgam, W. J. Bamber, 
Manchester. 

24.008. Limitina Exvectric Currents, J. Azarola, 
Manchester. 

24,099. CHaNncR-sPEED Drivinc Gear, A. L. Bayley, 
Birmingham. 

24,100. Iron and Sreg: Tuses, F. J. T. Haskew, 


London. 

24,101. Wroventr Iron Topes, F. J. T. Haskew, 
London. 

24,102. Ecectric Ionition Apparatus, W. W. G. Webb, 
J. Hall, C. H. Offord, and A. C. Barfield, London. 

“— Hee-crip, A. J. Middleton, Brecon, South 


es. 
24,104. Bits for Dri_tine Hougs, C. Auerbach, Dresden, 


Germany. 

24,105. BaLance of WkiauINc Macuings, D. Fulton, 
Glas gow. 

24,106. Rimer and Coustersink, 8. Humphreys, 


Sunderland. 

24,107. Horns for Puonocrapus, &c., C. 8. Snell, 
London. 

24,108. Horns for Puonocrapus, &c., C, 8. Snell, 
London. 

24,109. Boot Herts, W. Barber and F. Johnsten, 
London. 

24,110. Gas-wasHING Devices, H. Kirkham and S. A. 
Chandler, London. 

24,111. Caimyry Pors, O. Klatt, London. 

24,112. Lamp Snaps, H. Webber, London, 

24,118. Proprerion of OatTHo-TOLURNE SULPHONIC 
Acip, 0. Oberlander and The Alliance Chemical 
Company, Limited, Bury. 

24,114. Hy@ignic Qu1c K-DRYING Ink, F. R. E. Koehler, 
London, 

24,115. Construction of Motor Cycigs, E. H. Salmon, 
London. 

24,116. ELecrricat Macutngs, B. C. Molloy, London. 

24,117. Sg.r-ienitiInc Apparatus for Lamps, J. 8S. 
Currall, Birmingham. 

24,118. A VererinarRy Mixtourr, G. Armatsage, London. 

24,119. Doupte Srops for Trovuskrs Srraps, R, 
Wotschak, London. 

24,120. Pens, J. Bodemann, London. 

24,121. Umpereiia Sranp, H. Weber, London. 

24,122. Hose Pipss, C. L. Marshall, London. 

24,128. Boots and SHogs, J. Wallace and A. F. Liddon, 
London. 

24,124. Evgaiasses, G. A. Layton, London. 

a Martatuic Toxine, W. H. K. Bowley, 

mdon. 

24,126. Packine, W. H. K. Bowley, London. 

24,127. Ecectraic Batu Tos3, J. Zwiebel, London. 

24,128. Borer Setrines, H. 8S. Marsh, London. 


24,129. SrrucroRE of ALTERNATORS, A. P. Zani, 
London. 

24,180. Exectric DentaL Enoine, F. W. Gould, 
London 


24,131. Sarety Devices for Door Locks, E. Benedetti, 
London. 

24,132. Cutinary Urensixs, E. Benedetti, London. 

24,133. Car Covp.ines, E. Benedetti, London. 

24,184. No application for this number. 

24,135. Commopgs, N. Faucon, London. 

24,136. CLassiryinc and DistrisutTine Carps, P. D. 
Stempert, London. 

24,137, Spanners, H. P. F. Hedger, London. 

24,138. Key-opgnine Cans, J. W. Nichols, London. 

24,189, Bencugs, G. A. W. Beard, Liverpool. 

24,140. Kwirg - GRINDING Macaings, F. Blasberg, 
Liverpool. 

24,141, TROUSER-STRETCHING Apparatvs, G. S. Mathias, 
Liverpocl. 

24,142. RecuLtatina Evecrric Lamrs, H. C. Levis.— 
(A. G@. Davis, United States.) 

24,143, BaLanctina Waegeis, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

24,144. ELECTRICALLY-CONTROLLED VALVES, O. Jung- 
gren, London. 

24,145. Evastic Fivurp Torpings, A. R. Dodge, 
London. 

24,146. Lame Burner, A. T. Hughes and F. C. F. 
Marshall, London. 

24,147. Lamps, C. Coleman, Rugby. 

24,148 Propuctne Hich TaMPERATURES, P. and A, 
Weiller, London. 

24,149. Fitters, O. Liffler and W. Weidle, London. 

24,150, PropELuErRs, A. D. Carels, London. 

24,151. Macuings for Cuzantna Roaps, W. Fellows, 
London. 

24,152. VeutciEs, J. Hopper, London. 

24,1538. Post Carns, W. O. MclIlvun, Belfast. 

24,154, PRoPELLERs, 8S. J. Lawrence, London. 

24,155. Fountatn Penz, W. I. Ferris, London, 





24,156. Founraw Pans, W. I. Ferris, London, 
24,157. Exvetops, J. R. Reedman, London. 
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24,158. SergapEeRs for Serinkiers, J. Carter, Staly- 
b idge. 

24,159. Screw StoppereD Borries, H. Akeroyd, 
Bradford. 

24,160. Carryixe and Presgntine to Use Soap and 
BiackineG, F, Hopkins and C. H. H. Mitchell, Bir- 
mingham. 

24,161. Constructing Hx for Laprgs’ Boors, C. W. 
Elmer, Hull, 

24,162. SwiveL Brock, R. J. Royalland J. W. Webster, 
Grimsby. 

see Ceenne for Disptayinc Hats, W. Braime, 

ifax. 

24,164. SpaBKine Pives, C. H. [les and W. Armistead, 
Wolverhampton. 

24,165. Fastesines for Mitk Can Lips, W. Martin, 
Wolverhampton. 

24,166. Takina PHoTocRaPHIC Pictorgs, W. Moore, 
Salisbury. 

24,167. MawurAcToRE of InvaLip Biscuits, J. Webb, 
Manchester. 

24,168. Looms, W. Smith and Bros., Limite, and H. 
Hobson, Manchester. 

24.169. ATTACHMENT for the MoutHpieces of Ti pacco 
Pirgs, R. D. Kay and A. Berman, Birmingham. 

24,170. Boor Tazz, W. I. Rodway and W. B. Good, 
Birmingham. 

24,171. WasHIno GOLp, L. P. Bowlerand C, E. Mumford, 


ndon. 
24,172. Castors for Movarite Oprsacts, W. Howe, 
ford. 
24,173. Pops Wrencugs, M. R. Knowlesand T. A. Shaw, 
Bradford. 
24,174. Trouser Hanoer, R. Rider, Basford Hurst, near 


ek, Staffs. 

24,175. Tings for Woes of Venicizs, L. H. Swain, 
Keighley. 

24176. Preventine VessE_s Sinxino, B. R. F. Adame, 
Southwold, Suffolk. 

i7. Not-Locks, J. Peckover, West Philadelphia, 
Penn , U.S A. 

24,178. AppaRatus for Daivine Fans, P. J. 8. Hagan, 
Bolton, 

24,179. Hexis for Boots and Ssoxs, J. T. Mayall, 
Mauchester. 

24,180. Huexzis for Heavy Bocr’, J. T. Mayall, Man- 
chester. 
24,181. Cregzis for Spinntsc Macnines, A. Lees and 
Co , Limited, and L. Dunkerley, juu., Manchester. 
24,182. Sprypies of Sreinsine aud Dovsiinec Frames, 
A. Lees and Co, Limited, and J. W. Clegg, Man- 
chester. 

24,188. Cork Drawer, W. G. Deacle, Liverpo:l. 

24,184. Vatves, P. Pinckney, Swansea. 

24,185. Jointep Ficurgs, A. Schoenhut, Manchester. 

24,186. Brake Luvers for Cycizs, E. A. Radcall, Bir- 
mingham. 

24,187. Rasttrgnt Tings for WueErs, C. Lee and W. 
Steane, Birmingham. 

24,188. Servistre Rina and Ho.psr, R. Wallace, 
London. 

24,189. Razor Srrop, G. Burton, Portslade, near 
Brighton. 

24,190. Kwrre Ciganer, A. Althoff, London. 

24,191. Brake Mecuanim for Ovcizs, C. Inwood, 
Gravesend, i 

24,192. Prismatic Tetescopgs, C. D. Ahrens, London. 

24,198. Hook and Eye Fasteninos, E. Phillips and 
A. Landau, London. 

24,194. Marcugs, M. Stock, London. 

24,195. DistrisuTinG GasEs to a BaTHine Liguin, L. 
von Orth, London. 

24,196. SHormna-up Concrete Criixas, H. Spengler, 


ndon. 

24,197. Letrar Figs, H. T. Polman and E. Schroer, 
London. 

24,198. Typkwrirers, F. J. Miiller, London. 

24,199. Scissors, C. Moryan, London. 

24,200. Exactric Fax, M. Margowski.—(R. Klemm, 
Germany.) 

24,201. InrgRNaL ComBUSTION Encines, A. G. Melhuish, 
London. 

— Supports for Mantes of Lamps, J. Riley, 

mdon. 

24,208. Guiieys, H. D. Gardner, London. 

24,204. Psstons, 8. Silecck, W. Buckley, ard J. T. 
Pagan, Lcndon. 

24 205. Lacixe Boots, C. Lewis, London. 

24 206. InnzER Banp fur Bicycie Tirgs, J. Sh: pherd, 
London. 

24,207. SupportixG the SHetves of Boox-cases, W. 
Lucy and Co., Limited, and J. Lawrence, London. 

24,208. LeveL and PLumpine InstRuMmENT, J. Enright, 
London. 

24,209. Batts usep in Piayine Gotr, G. V. De Luca, 


London. 

24,210 Venice SienaL, G. H. Laxtonand A. F. Rube'y, 
London. 

24,211. Stick and UmpBrELLA Heaps, C. vem Gafe, 


mdon. 

24.212 Controtuixc Arc Lamps, H. J. Haddan.—(S. 
Zielenziger, Germany.) 

24,213. CurTinc Paper, H. J. Haddan.—(Moriz and 
Kummer, Germany.) 

24.214. Fuses, W. K. Macdonald and G. FE. Heyl-Dia, 
London. 

24,215. TReatTMENT of Acip Liquors, J. G. Haller, 


London. 
24,216, Fuss Cot-outs, T. H. and H. H.S. Marsh, 
London, 


London. 

24,218. Bausugre, W. P. Thompson.—(Koerppen and 
Ludwig, Germany.) 

24,2:9. ContRoLitnc Vatvss, J. 8, 7. A., E. R., and 
G. L. Walker, Liverpool. 

24,220. Licatine Gas Lampa, O. 
Liverpoo 

24,221. Esoings, G. H. Laxton and A. F. Rubery, 
London. 

24,222. Repuctne INFLAMMABILITY of Raw Corton, W. 
H. Perkin, jun., and Whipp Bros. and Tod, Limited, 
London, 

24,2238. Exectric Lionter for Cicars, J. E. Waller, 


ndon. 
24,224. Portgeys, H. H. Lake.—(A. A. Haserick, United 
States ) 
24,225. Packine of Roratine Saarrs, C. A. Parsons, 
ondon. 

24,226. Loosg-LEaF Buspers, L. Ande son, London. 
24,227. Poncugs, G. J. Blum, London. 

24,228. Burners for IncanpEscENT Ligut, I. Stovb, 


Gergacscvics, 


ondon. 
24,229. CugANING Fitter Bens, H. W. Blaisdell, 


mdon. 

24,230. Skwinc Macuinge AtTracHMents, W. Jasper 
and A. Wolf, London. 

24,231. Opysct ANIMATION Davicgs, J. Menchen, 
London. 

24,232. RecuLatine Sperp «f Steam Tursines, F. W. 
Howorth.—(The Aktiebolaget De Lavala Angturbin, 
Sweden.) 

24,238. LAMP- EXTINGUISHING ApPaRaTus, A. Keen, 
London. 

24,234. Cork Drawer, G. Hausmann, London. 

24,235. ELectric Arc Lamps, W. J. Davy, London. 


9th November, 1908. 


24,286. Box for Hotpine Corns, E. Bagnall and A. J. 
Braham, Birmivgham. 

24,237. ConsTRUCTION of BotriEs, A. Austin, Bedford. 

24,238. Drivine Gear for Motor Veuiciss, H. B. 
Stocks, Birmingham. 

24,239. ATTACHING Trp3 to Cugs, J. D. Barnsdale and 
G. O. Crawley, Nott’*ngham. 

24,240, PRopucING MepicarTep Soar, R, Reiss, Bir» ming- 

am, 7 





24,241. Mirx Cuorn Lins, H. J. Shinkfield aad J. F 
Phillips, London. 

24,242. Automatic Vent for Catxs, W. Richards, 
Portsmouth 

24 243. CroruHEe.’ Horszs, 8. Biggs, Eggford, near 


rome. 

24,244. Supportine TroLiey Wire, P. 8. Sheardowa, 
Dublin. 

24,245. Reww’s ReversiBce Heer Tip, W. Reid, Taun- 


on. 

24,246. Rest for Fisuino Rops, A. J.jWhite, Cainscres;, 
near Stroud, Glos. 

24,247. Internat ComBusTION Enoing, T. G. West, 
Oxford. 

24,248. Execrricity Cottecror for Rattways, R. 
Cumming, Glasgow. 

24,249 CremMaToRioM Fornaces, A. Torsoul, E. A. 
Fradet, ani L. Piedefert, Leeds. 

24,250. YaRN-winDING Macuting, G. Hattersley and 
Sons, Limited, and J. Chadwick, Keighley. 

24,251. HioH-spgmpD Encings, A. Boyd, Stuckton-on- 


Tees. 

24,252. Fine Scregn, R. and W. Hoyle and F. Rich- 
mond, Burnley. 

24,253. SzaLinc Poncturgs in Tings, A. Cook, Quicton, 
near Birmingham. 

24,254, AuToMaTic ExtinecuisHer for Lamps, W. H. 
O'Keefe, Athlone, Co. Westmeath. 

24,255. Fastenrna for Lapigs’ Heaporar, J. Baxter 
and F. A. Hurst, Leicester. 

24,256. Drittina Macurng, J. A. Main, London. 

24,257. PygumATiICcTiRgs, R. C, Macdonald, Linlithgow, 


N.B. 
24,258. Gas Oven, W. Hartmann, Berlin. 
24,259. INsTRUMENTS for Manicurine, E. Estelle, 


Londcn. 
24,260. Mart Carts or Bavy Carriacss, A. Potts, 

naon. 
24261. GROUP-FLASHING APppaRATUS, A. Brebner 


London. 
24,262. WasHING and Coottxc Towers, A. B. Duff, 
Glasgow. 
24,263. Fiy-catcuErs, E. Pasternack, Berlin. 
24,264. Sanitary Towat Hoipes, L. M. Meseley, 
ndon. 
24,265. Improvep Cooktna Apparatus, E. J‘irgens, 


mdon. 

24.266. CLostna the Smcxe CHannet of Caimyeys, C. 
Prangemeier, London. 

24,267. ImpLement for Drivine Naltts, C. Prangemeier, 
London. 

24,268. Soot Cottector for Carmneys, C. Prangcmeier, 
London. 

24,269. Fountain Pen, G. Pan, London. 

24,270. Corn Detivery Davicess, C. A. Allicoa.—(M. H. 
Johnson, United States ) 

24,271. FaaMawork of Psancrortss, T. Dod irell, 
Slough. 

24,272. A Scuoiastic State, H. G. Sharp and P. A. 
Smee, London, 

24,273. ConngcTING TRAILERS to BicyciEs, J. C. Mac- 
Iver, Liverpool. 

24,274. INTERNAL ComposTIoNn Motors, H. W. Bamber, 
London. 

24.275. InnaLine Device, A. Goldstaub, London. 

24,276. Pegumatic Post Systems, K. A. Gutknecht, 
London. 

24,277. TagaTment of Orgs, J.C. Anderson, Dre-den, 
Germany. 

24,278. Apparatus for SrRaAINING PapER Pc tp, F. G. 
Busbridge, London. 

24,279. Spray Propucers, J. and L. C. Wallach, 
London. 

24,280. Pweumatic Bearine Sprines, G. A. Hammond 
and J. E. Crawshaw, Londor. 

24,281. Rartway Coupiines, A H. Darwin and H. 
Sharp, London. 

24.282. Execrric Switcues, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

24 283. Erecrric Switcxe with Inpicator, The British 
Thomson-Houston Company, Limited.—(7he General 
Electric Company, United States ) 

24,284. Tarrp-RaIL InsuLators, The British Thomson- 
Houston Company, Limited —(The General Electric 
Company, United States.) 

24,285. Exrctric Switcurs, The British Thomson- 
Houston Company, Limited.—(7he Geneial Electric 
Company, United States.) 

24,286. DouBLE-THROW ELEcTRIC SwitcH, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

24,287. Gas Burners, O. Berend.—(K. Kueppers, Ger- 
many.) 

24,288. Rrvo_vine Doors. G. Steenberg, London. 

24,289. Meraruistxc Trextmer Fapaics, A. Forster, 
London. 

24,290 Wasuixe Pirates, H. J. Haddan.—{Steinmet: 
and Co., Germany ) 

24 291. Votcanisine Woop, 8. E. Haskin, London. 

24.292. Maxine Beripine Biocks, R. Illemann, 
London. 

24 298. CompingD Fiovueus, J. A. D. Baker, London. 
24,294. Freetmnc Yeast from Br1rer PRincipigs, C. A. 
Jenson —(R. Deissler, Germany.) 
24,295. UnpgRwgeaR for Lapiges, M. E. Clare, 

London. 

24 296. Raversiste Piovens, E. J. Wilson, London. 

24,297. Nrrrats, J. Price, London. 

24,298, Macatnes for Lacine Srups, P. R. Glass, 
London. 

24,299. Tok Cap for Boots and SxHogs, J. Peabody, 
London. 

24,300. Prickine Macuines for Harne‘s, H. W. Neale, 

ndon. 

24,801. Rotary Pomp Begarines, A. G. Bloxam.—(@. 
Sulzer, Switzerland.) 

24,302. MAGNETO-ELECTRIC INDUCTION APPARATUS, A. 
G. Bloxam.—(A. Schoeller, Germany. 

24,303. F.roatine Docks, H. F. Hansson, Liverpool. 

24,804. Apparatus for SHipment of Grain, E. Cameron, 
London. 

24,305. EvzctricaL Deposition of Fos, O. J. Lodge, 
London. 

24,306. Gas Compressors, R. O. Klatte, London. 

24,307. Pocxer Cas ReaistEr’, A. G. Husttel, 
London. 

24,308. Boxss, J. Lane, London. 

24,309. ImprovED Stream TotsINE, T. J. Masters, 
London. 

24,310. Macnweric Ispucrors. The Aktien Gesellschaft 
‘*Magneta’’ (Electrische Uhren chne Batterie and 
ohne Contacte), London. 

24,311. ManuractuRE of Printina Composition, J. 
Sharp, S. H. Sharp and Sons (Leeds), Limited, P. 
Krais, and the Bradford Dyers’ Ass>ciation, Limited, 


mdon. 

24,312. Propuction of Motive Power, R. C. Jackson, 
London. 

24,313, MANtractuRE of Yarns, F. V. M. Raabe, 


on. 

24,314. DeTacHaBLE KryBank for PuNCHING MACHINES, 
A. J. Boult.—(Lanston Monotype Machine Company, 
United States.) 

24,315. Howp-rasts for Ropzs, F. H. P. P. Oram, 
London. 

24 316. L°quip Vaporisixac Apparatts, E. Fournicr, 
London. 

24,817. Pouttry Housrs, E. Boyes, London. 

24,818. Pitt Carrier for Horsgs, W. H. Flook, Rick- 
mansworth, Herts. 


10‘h November, 1908. 


24,319. Roap Covgerine, C. W. West, Loughton. 

24,820. RuBBER CusHIons for Boots, J. Garratt, 
Dudley. 

24,321. Proves, T. Joyce, West Malling, Kent. 

24.822. Przumatic Tires, E. B. Killen, Bangor, Co. 


wn. 

24,323. Topacco Pipe CLganar, B. William, Edgbaston, 
Birmingham. 

24.324, Mgans for Securine Hats, A. G. Sadd, Wood* 
bridge, Suffolk, 
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24,825. Necktie or Scarr Rerarvsr, L. Levine, Man- 
chester. 

24,326. Taxatine Peat and Torr, T. R. Hanmer, Man- 
chester. 

24,327. Apparatus for Dygemnec TexTILe MaTERIALS, A. 
Marshall and The Times Coloured Spinning Com- 
pany, Limited, Manchester. 

24,328, Fire Bar for Steam Borers, E. Taylor, Black- 
burn. 

24,329. CuILiep Iron Castina, W. T. and J. M. Eades, 
Birmingham. 

24,330. Horsxsor, T. Sullivan, London. 

24,331. Breap, A. McIntosh, Glasgow. 

24 882. Manuracturine Nitric Acip, D. Donnachie, 


Ww. 

24,383. SpaRKING Piva, M. Cooper, London. 

24.334. Knirg CLeangr, W. J. Houlgate, Fleetwood, 
Lancs. 

24,335. Drivixe Gear for Sxip3, P. St. G. Kirke, 


Rugby. 
24,386. Watcn Prorgcrina Device, G. Chamberlin, 
London. 
24,337. CarPET Sweepers, A. Crossman, London. 
24,338. Rotative Vatvags, C. E. Huxley, London. 
24,339. Fiusaine Tanks for Crosgts, E. G. Watrous, 


mdon. 
24,340. Turpings, A. J. A. G. Marichal, Bowdon, 


Cheshire. 

Looms, W. Holcroft and C. A. Rutter, 
ndon. 

24,342. Exrenprp Scrrace Piston, W. H. Bradburn, 
Wolverhampton. 

24343. Tatm@GRaPH Pgrrorators, W. Wainwright, 

eas 

24 344. Tenstoninc Means of Fasrics, R. E. L. Evans, 
Birmingham. 

24,345. Mera Tempcet, J. F. Bennett. London. 

24,345. Manoractorine Gasrittines, W. W. Wakley, 
London. 

24,347. Compressinc Exastic Fivuips, J. Fraser, 
Manchester. 

24,348. INTERNALULY-STOPPERED Borris, H. W. Capen- 
hurst. Birmingham. 

24,349. IscanpgscentT Gas Burners, E. Hatton, Man- 
chester. 

24,350. CoLLapsIBLE Hanp Barrows, G. C. Bill and J. 
Urquhart, London. 

24,351. Apparatus for CoRRUGATING Papgr, J. T. 
Ferres, London. 

24,352. TwisTING-HEAD for THREAD-DRESSING MACHINES, 
G. A. Fredenburgh, London. 

24,358. Taavettinc CrioTtHisa Hanoer, W. Fair- 
weather.—(F. W. Holsiag, United States.) 

21,354. PapgR Box Foipina Macuings, E. Fischer, 
Germany. 

24.855. Composirg Tongs, E. Walker, Heckmondwike, 
Yorkshire. 

24,356. Contact Breakers, F. R. Wade, Coventry. 

24,357. Grips for Cycte Hanpie-rars, 8. F. Haines, 
Coventry. 

24,358. Gas Borwers, C. C. F. Schmidt and O. F. Gunz, 
London. 

24.359. Loop Rattway for Bicycte PerrorMAnce;, M. 
Barber, London. 

24360. Psyeomatic RgcutaTion of PHOTOGRAPHIC 
Sautrers, C. Tyler and England Bros., Limited, 
and H. A. Crabb, London. 

24,361. Pavine Brock, F. E. Cooper, Liverpool. 

24,362. Soaps Hotpers for Gas Bornears, Entwistle 
and Stephens, Limited, and A. H. Eatwistle, 
London. 

24,363. Saapg Hotpgrs for Invertep Gas BURNERS, 
Entwistle and Stephens, Limited, and A. H. 
Entwistle, London 

24,364. InpICaTING VgHICLE SpgzED, J. G. Henderson, 


ndon. 
— Bect Fasteners, W. R. Herwin and H. Canny, 


ndon. 

24,366. Compassgs, G. C. Lilley, London. 

24,367. FitTERIne Liqotp from So.tp Marrsrs, F. Gore, 
London. 

24,363. Boot-Lacg Curr, C. F. Wilmot, London. 

24,369. Book Maxx, C. Pomilio, London. 

24,370. Spgep RecorpgeR for CarriacEs, L. Nis3im, 
Lon ion. 

24,871. Exotnes, H. Davey, LonZon. 

24,372. T.ma Fosgs, The King’s Norton Metal Com- 
pany, Lim ted, T. A. Bayliss, and H. M. Smith, 


ondon. 
24,873. Writina Instruments, J. W. Caldicott, 


24,374. TiCKET-DELIVERING AppaRaTur, A. Mérsh, 
London. 
24,375. Cours for Pxayiyae Biawiarps, W. Taylor, 


London. 

24,376. Boxes, H. H. Lake.—(J. BE. HK. Hill, United 
States ) 

a os ADVERTISING AppaRATus, F, D. Blackbe3, 


m. 
24,378. STRAINERS and InrusErRs for Tara, F. H. Loring, 
ndon. 
24,379. Brisaine Liquip into Contract, A. Schneller 
and D. Kolleman, London. 
24,380. Apparatus for CooLine Cream, H. H. Hindley, 


mdon. 

24,381. Toot, D. M. Barnett, London. 

24,382. Recorps for Paonoorapus, W. C. Runge, 
London, 

24,388. SHarr Hanogrs, E. V. Cresson, London. 

24,384. Luseicators, H. W. Fisher, London. 

24,385. Jar Closures, R. E. Browne, London. 

24,386. Sand Buast Apparatus, J. E. Mathewson, 


mdon. 
24,387. ImeREssING Dasicns on Yarns, A. Hofmann, 


mion. 
8. Or Can, C. W., F. H., acd E. A. Bluemel, 
London. 
24,389. Motor VeuHicuEs, C. L. Jervis, London. 
24,390. Hgts of Boots and Suokgs, J. J. Hartopp, 


London. 
F. W. Applebee, 


24,391. Brakes for BicycuEs, 
Londoa. 

_—. Sarety Sprina Hook, F. C. W. Streatfeild, 

mdon. 

24,393. Awnines for SHop Fronts, G. C. Marks.— 
(C. W. Monroe, W. J. Baughman, and W. McKinley, 
Onited States.) 

24,394. Mantes for the Heaps of Gyratory Crarsu- 
Inc Mitus, R. A. Hadfield and A. G. M. Jack, 
London. 

24,395. Mupauarp Soprort, C. W., F. H., and E. A. 
Bleumel, London. 

24,396. GaLvanic Batrerizs, E M. Risac, London. 

24,397. Heew Piece for Boots and SHogs, W. A. Martin, 
London. 

24.393. FLUID-PRESSURE TuRBINES, F. Hodgkinson, 


mdon. 

24,399. Panci, SHarpener, C. A. Root and E. D. Page, 
Liverpool. 

24,400. Looms, W. H. Baker and Mather and Blatt, 
Limited, Liverpool. 

24,401. TatLors’ Squarrs, W. P. Thomps-:n.—(7. R. 
Boone, United States.) 

24,402. SkpakaTING and Gravina Macuinges, W. P. 
Thompson.—(/). Seirell, United States ) 

24,403. CONTROLLING HypRavLic Presszs, W. Astfalck, 
London. 

24,404. DistrisutTine Liquip Szwacz, H. W. Taylor, 
Londo 


n. 
24,405. Wuees for Venicies, A. Prouvost, London. 
24,406. ACETYLENE GENERATOR APpPaRaTus, J. J. 
Matthews, London. ‘ 
21,407. Gas Burwers, F. J. G. L. Rasch, London. 
24,408. Apparatus for Dayine Grain, W. B. Dell, 
London. 
24,409. Dyg-sturr3, R. B. Ransford.—(L. Cassella and 
Co., Germany. 
24,410. Boot Cizayers, R. F. H. Hirst, London. 
24,411. CrrcuLatinec Water, E. W. Janson, London. 
24,412. IspIcATING the Lave. of Water in Borzers, E. 
J. Piper, London. 
24413. Execrric CorRREST MErTeErs, E. 


J. Pi 
Jondon, _— 





24,414. Srzam Tursrngs, A. C. E. Rateau and 8. Harlé 
et Cie., London. 

24,415. Separatina Liquips of Dirrgrent Density, J. 
et A. Niclausse, London. 

24,416. Woop-Borine Avorr, E. T. Cox, London. 

24.417. Horsg Cotiar, F. G. G. Sewell and J. Hinks, 
Theale, Berks. 

24,418. Lupricatise Ax Es of Vexicixs, P. Je Sueur, 
California, U.S.A. 


11th November, 1903. 


24,419. Stopprnc and Srartine Vans, R. Grimmer, 
London. 

24,420. Dravcat Exciupger for Door, J. Mercer, 
Burnley. 

24,421. ConverTING a GoveRNEss CaR and a MoToR 
Cycce into a THREE-WHEBLED VEHICLE, J. W. Kemp, 
Monmouth. 

24,422. ApsostaBLe By-pass Cock, W. Thorn, Exeter, 

24,423. Stot-currina, J. Vazson and W. Easterbrook, 
Sheffield. 

24,424. Caps, D. Nemerovsky, Manchester. 

24,425. PerroraTING MacHINEs, A. Partridge, Man- 
chester. 

24,426. Wages for Roap Veuicies, H. Wheeldon, 
Manchester. 

24,427. Weavina Looms, C. F. Sykes and F, Brummitt, 
Huddersfield. 

24,428, Piston Pacxine, A. T. Crichton and W. 
Bannerman, Glasgow. 
24,429. Liguip FILvers 

Malloch, Glasgow. 

24,430. Winpow Fastener and SriLencer, G. Stewart, 
Glasgow. 

24,431. Game of Sxitt, J. B. Henshaw, Sheffield. 

24,432. Stues for Arr Guns, F. Clarke, Birmingham. 

24,433. Sawina. Apparatus, J. W. Fage and J. J. 
Taylor, Preston. 

24,484. Swata Turners, E. A. Bellow, Birmingham. 

24,435. Waercts for Moror Cars, H. 8. Harvey, 
Wolverhampton. 

24,436. Inkina Device for Emposstnc Macuings, A. 
G. Strong, Bristol. 

24,437. Trousrr Srretcuers, C. Adamson, London. 

24,488. SimpLEx ANTI-viBpRATOR for Cyciys, T. C. 
Carter, Liverpool. 

24.439. Manoracture of Druccet Pins, J. J. James, 
Birmingham. 

24,440. Door Sitencers, J. J. James, Birmingham. 

24,441. Rapiators, H. B. Hall and T. J. Hodson, Bir- 
mingham. 

24.442. ReocrprocatTina CoLLAPsIBLE Propas.ugr, P. 
St. G. Kirke, Rugby. 

24,443. Bara Brusaxs, A. B. Bartholomew, Glasgow. 

24,444. Snips’ TatecRapus, G. Green and F, E. Prior, 
Rock Ferry. 

24,445. Evecrarcrty Mergers, G. Hookkham, London. 

24,446. Screw, J. N. Davis, Plymouth. 

~~ Apoptive Tig Arsosrar, F. W. Crick, Barnsley, 

orks 

24,4438. Guarp3 for Parstinc Macuinegs, J. Hal! and 
The Manchester Platen Machine Safety Guard Com- 
pany, Limited, Manchester. 

24,449. EcecrricaL Ianition Device, G. F. H. Satow, 
Liverpool. 

24,450. ‘Tires for WaEEts of Veuicies, J. W. White, 
Liverpool. 

a> Sas Trucks, T. Burrows, Hamilton, Ontario, 


or Duistrisvtors, J. N. 


nada. 

24,452. Tornacco Pipgs, E. C. Brooke, London. 

24,453. Appliances for TeTHERING Horsgs, 8. Spittle, 
London. 

24,454. PREVENTING Re-FILLING of Borries, R. G. 
Julien, London. 

24,455. AuxttiaRY Lirtinc Devices, W. Reuter, 
London. 

24,456. Manuracture of Nuts, Botts, &., W. Lowen, 
London. 

24,457. Brakes, R. Blaber and H. Soper, London. 

24,458. Smact Catipre ProvgcrTites, A. Reichwald.— 
(F. Krupp, Aktiengeselischast, Germany.) 

24,459. SounpINe the Horns of Motor Veuictss, R. 
M. Ford, London, 

24,460. Se_r-Lockine Coup.ine for CoLLigry Trams, 
M. Torkelson, Pontypridd. 

24,461. Lamps, W. A. Wickham, London. 

24,462. Harr-net, A. R. Ohly.—(A. Wolj’, France ) 

24,463. SkirrLe ALLeys, F. Nellen and H. Schreiber, 
London. 

24,464. Centre Aporment for the Tart Stock of a 
Larue, F. Stender and F. Zweibriick, London. 

24,465. ELecrropg for a GaLvanic Batrery, G. H. C. 
Kolosche, London. 

24,466. New Toy, M. Diehl, London. 

24,467. AppaRaTus for RuLtne Circigs, F. Westcott, 
London. 

— Davice for Exrractine Cork$, A. G. C. Bruce, 

mn.do’ 


n. 

24,469. SuspenpInG Exectric Lamps, J. Hinks and 
Son, Limited, and A. H. Wright, London. 

24,470. AUTOMATICALLY OpENING Box, H. 8. Brown, 


ndon. 

24,471. Perrot Morors for Boats, E. de V. du Bou'ay, 
London. 

24,472. Ececraic Furnaces, E. Ruhstrat and W. E. 
Grimmer, Gottingen, Germany. 

24,473. Opgnina and Ciosinc Winpows, F. Jacob, 
Cuesmes, Belgium, 

24,474. ConTRoLLING Sprep of TELEGRAPHIC TRANS- 
MITTERS, J. Gell, London. 

24,475. Cycie Brake, W. H. Cocks, London. 

24,476. Ggartnc for MECHANICALLY - PROPELLED 
Veuicies, W. A. McCurd, London. 

24,477. Conk Drawer, E. N. Smith, London. 

24,478. Percussion Fuses, H. H. Lake.—({//. Wilson 
and M. A. Lynch, United States.) 

24,479. MetHop of Oprarsinac Power, 8. Saunders, 
Lendon. 

24,480. Means for Savina Lire at Saga, L. L. Rotté, 
London. 

24,481. Clora Dryer, H. Sheppard and 8. P. R. 
Holl »way, London. 

24,482. ScREW PRopgELLERS, B. «le Codes, Liverpool. 

24 483. Ececrricat Switcs, E. Liddle and G. E. Druiff, 
London. 

24,484. Distance Vision Tasts, E. Liddle and G. E. 
Druiff, London. 

24,485. Tzsnis Rackets, F, H. Ayres andT. G. Fleming, 


ndon. 
24,486. METAL-ROLLIXG Macuinery, G. B. Johnson, 


ndon. 

24 487. Parntine on Tin, G. C. H. Wichmann and A. B. 
Evans, London. 

24,488. Storrinc for Lapiks’ Skirts, F. Miihler, 


mdon. 

24,489. Stgam Generators, ©. Imray.—(Zhe Stirling 
Company, United States ) 

24,490. Macuing for AERIAL NavicaTion, W. Ellis,— 
(— Buch, France.) 

24,491. Gas Burners, A. 8. Francis, London. 

24,492. Macuings Driven by Pgpars, C. Davis, 
London. 

24,493. DESULPHURISATION of Orgs, A. Savelsberg, 
London. 

24,494. ConsTRUCTING RoTaTABLE Hovsgs, L. M. D. 
Pellegrin and E. P. Petit, London. 

24,495. GLopgs for Lamps, M. Korff, London. 

24,496. TamPERATURE Recutarors, G, T. Temple and J. 
McRae, London. 

24,497, Hgatina Apparatus, G. T. Temple and J, 
McRae, London. 

24,498. Hgatinc Apparatus, G. T. Temple and J. 
McRae, London. 

24,499. ParnTina Macuings, A. J. Boult.—(IV. 7. Bailey, 
Onited States.) 

24,500. TRANSMITTING ALTERNATING CURRENT, E. 
Weintraub, London. 

24,501. RECTIFYING ALTERNATING CURRENTS, E. Wein- 
traub, London. 

24,502. TRANSMITTING ALTERNATING CURRENTS, £&. 
Weintraub, London, 

24,503. Tooxs for Cortina Pipgs, F. Tyers, London. 








24,504. CLeanina Devices, C. Leigh and T. 8. Harley, 
London. 

24,505. MEDICINAL PrePaRATION for CaTtTLe, A, Mun- 
day, London, 

24,506. StarTina Motions for Weavina Looms, La 
Société Anonyme Electricité and Hydraulique, des 
Ateliers Vve. math Snoeck and J. Dulait, London. 

24,507. Apparatus for Dryino Hops, C. T, KE. Lascelles, 
London. 

24,508. Fastenines for GLapstong Bags, B, Lejeune, 

-ondon, 

24,509. Pyzumatic Percussivge Toots, J. P. O'Donnell. 
—(The Chicago Pneumatic Tool Company, United 
States ) 

24,510, Mosaic Steps, L. Schlentheim and Diespeker, 
Limited, London. 

24,511. Expvosives, M. E. A. C. Yonck, London. 

24,512. Steam Traps, R. G. Brooke, London, 

24,518. Manuracturs of Gas fcr Motor Purpossgs, E. 
Estcourt, London. 

24,514. Winpina Si_k Twist on Regrs, H. R. Blunt, 
London. 

24,515. Automatic TRaNnsMITTING APPARA.US for TRLE- 
GRAPHIC Purposss, J. T. Armstrong and A, Orling, 
London. 

24,516. RecorpING Apparatus for TELEGRAPHIC PuR- 
posgs, J. T. Armstrong and A. Orling, London. 


12th November, 1903. 
24,517. Automatic Crostnc Hat Pao, T. Jackson, 

Cheltenham. 

24,518, ILLoMINATED Batt Posuxs, T. Joyner, Poole, 

Dorset. 

24,519. Improved Gas Tap, T. Thorp, Whitefield, 
nes. 

24,520. Paotooraputc Cameras, C. Beck, London. 

24 521. Motor Car Waxgis, E. I. Shingler and T. E. 

Silvester, Birmingham. 

24,522. Ratcuet Spannugr, C. Fardon and T, Lissaman, 

Coventry. 

,523. Marswitr, F. N. Marshall, Blackburn, Lanes, 
4. Dovex Roviino Macuinss, J. Vicars, sen., T. 
V s, and J. Vicirs, jun., Liverpool. 

24,525. AppLIANcEs for Picktnea Srraps, J. J. Whalley, 
Halifax, 
24,526. Sounpixc Macuiyvges, W. Thomson, Baron 

Kelvin, and Kelvin and J. White, Limited, Glasgow. 
24,527. SELF - REGISTERING WeiGHinc Macuings, D. 

McIntyre, Glasgow. 

24,528. Screw, W. Turner, jun., Wallasey, Cheshire. 

24,529. Iscouspators fur Harcutna Eaas, J. B. Clive, 
Birmingham. 

24,536. Kosa, J. I. Scott, Bradford. 

24.531. Ripine Sappvxs, P. A. Martin, Birmingham. 

24,582, Rotter B:aaines for Sprnntna MACHINES, 

A. Lees and Co., Limited, and R. Taylor, jun , Man- 

chester. 

24,538, ConstrucTION of Prate Watts, L. Kletz —{/. 

Wilson, Transvaal.) 

24,534. Daawina InstRuMENT3, RH. 

Glasgow. 

24,535. Piston Mattress, A. D. Macropoulos.—{}. 

Dousmanis, Greece.) 

24,536, Furniturg, J. Mclver, Glasgow. 
24,537. Paonocrapuic Instromenis, W. L. Pierpoint, 

Manchester. 

24,538. Securntna Hee Pap3 to Boots, B. Maddock, 

London. 

24,539. Baaters of Scurcnere, J. Butterworth, Man- 
chester. 
24.540. Pagssinc Froor Boarp3 on Concretk, J. J. 

Healy, Queenstown, Co. Cork. 

24,541. AcETYLENE Gas Generators, J. R. Cole, Hull. 
24,542. Frames of Doors, A. E. Downes, Hull. 
24,543. Construction of Carvina Forks, J. P. Davies, 


Dunsmore, 


ull. 
24,544. Rovine Frames, J., P., and N. Fraser, Glas- 


ow. 

24545. New Mernop of Drvine ToBacco, F. E. Francis, 
Bristol. 

24,546. Manuracture of Papiocks, F. W. Ginson, 
Willenhall. 

24,547. Matcu Box, E. T. John, Aberystwyth. 

24,548. SautrLe Feep for Nat Loom, J. Trevorrow, 
St. Ives. 

24,549. Taactive Ensing, G. Simons, Maltby Le Marth, 
near Alford, Lincs. 

24550. Makinc Screws, 8. Phillips and C. E. Hill, 
Birmingham. 

24,551. Coverinc Ro.iigrs, J. W. Mellor and A. 
McLaren, Manchester. 

24,552. Megratitic Aim CHameers, 8. A. Coward, 
Carlisle. 

24,553. CemENT Kin, A. Schiinemann, Sandymount, 
Co. Dublin. 

24554, Cutrer for Targap, L. Coombs, Abersychan, 


Mon. 

24,555. Hotpine Leaves of AtBums, R. T. Stevens, 
London. 

24,556. ATTacaIne Tires of WuegExs, J. Heys, Liver- 
pool. 

24,557, Teapot Srrainer, J. Watts, Chester, 

24,558. Fastener for Braceets, T. Wilcox, Birming- 

am, 

24,559. Automatic AckTYLENE Gas Macutng, J. D. 
Chambers, Mountmellick, Queen's County. — 

24,560. TREATMENT Of;FINGER NaILs, C. J. W. Simpson, 
Liverpool. : 

24,561. Topacco Press, L. Rous and B. Draper, Liver- 
pool. ‘ 

24,562, Comprnep Envetopg Letrer, W. Middleton, 
Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


736,131. Process or Propucina UNIFORMITY OF 
Quatity 1s MoLtEn Meat, R. G. G. Moldenke, 
Pittsburg, Pa.—Filed July 10th, 1900. P 

Claim.—The herein described process for producing 
uniformity of quality in malleable iron or cast steel, 
which consists in bringing the metal at the top of the 
furnace to a desirable temperature and quality, then 
tapping the same a short distance below the plane of 
the metal and pouring therefrom until the metal varies 


in temperature and quality from that required, then 
suspending the pouring a short time until the metal 
at the top, which is at a lower level than before, again 
attains the temperature and quality previously secured, 
then tapping the metal below the plane thereof, a short 
distance below the point of the previous tapping, and 
pouring therefrom, and these steps continued until the 
heat or molten metal has been withdrawn. 
736,207. MercuanicaL SToKER FoR FuRNAcEs, F. 
— Fort Wayne, Ind.—Filed September 26th, 
1 


1901. 
oo The combination with a grate, of a 
mechanical stoker therefor isting of a subst: 
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tially-vertical conveyor for introducing f 

grate from below the same, a chute ediog the 

lower end of the conveyor, and a grating pa the 

receiving end of the chute, substantially as set fi 

(2) In a furnace, the combination with a grate, oft 
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[736,207] 












































mechanical stoker therefor, consisting of screw cop. 
veyors arranged in substantially-vertical cylindrica) 
casiogs at one end of the grate, said mechanical stoker 
extending from below the grate to the surface of the 
same, a chute for feeding fuel to the conveyors, g 
grating over the receiving end of the chute, sliding 
plates for cutting off the entrance of fuel to the 
conveyors, and means for actuating the conveyors 
substantially as described. yer 
736,352, Cuaratne Car ror Biast Furnaces, @, Wy, 
Bollman, Pittsburg, Pa.—Filed May 13th, 1902. 

Claim.—(1) In a b’ast furnace the combioation of an 
inclined track, of a car frame runniog upon said track, 
a bucket free to move upon said car frame, means for 
keepirg said bucket at forward end of the car frame, 
a fixed bumper to stop said bucket at a desired point, 
substantially as described. (2) In a dumping car, the 
combination cf a car frame, another part adapted to 


736,352) 








aL 





contain the load and provided with means fer dis- 
charging the same, said part being free to move 
longitudinally on the car frame, means for keeping 
the part which contaios the load normally at one end 
of said car frame, and a fixed bumper to stop said 
load-bearing part at a desired point, substantially as 
described. 

736,378. Fiexieie SHartina, G. EB. Gay, Pittsburg, Pa. 

—Filed June 9th, 1902. 

Claim.—(1) In combination, a revoluble flexible 
shafting formed of interfitting connected link mem- 
bers. a power shaft connected to said shafting, a 
thimble secured to the shaft, a bushing for the shaft, 
a flexible armour surrounding the shafting and the 
shaft, and bearing rollers between the thimble and the 
armour, substantially as described. (2) In combina- 
tion, a flexible shafting comprising interfitting con- 
nected link members, peripheral bearing rollers for 
eaid members, a surrounding armour, a connec 
shaft, a bushing for the shaft, a thimble secured to the 
shaft, peripheral bearing rollers for said thimble, and 
a cushioning buffer between the bushing and thimble. 


. 


(3) In combination, a flexible shafting comprising 
interfitting connected liok members, peripheral bear- 
ing rollers for said members, a surrounding armour, 
a connected shaft, a bushing for the shaft, a thimble 
secured to the shaft, peripheral bearing rollers for 
said thimble, a free washer surrounding the shaft, and 
a cushioning buffer between the bushing and the 
washer. (4) In c-mbination, a flexible shafting com- 
prising interfitting connected link membirs, peri- 
pheral bearing rollers for said membera, a surrounding 
armour, a connected shaft, a bushing for the shaft, a 
thimble secured to the shaft, peripheral bearing 
rollers for said thimble, a cushioning buffer between 
the bushing and thimble, and a surroundirg clamp 
engaging the bushing at the end. 
736,761. Kwirg-Heap ror Mowers, 1. B. Mitchell, 
Hart, Mich.—Filed May 1st, 1903. i 
Claim.—In mowers, a cutter bar, a shoe to which 
the cutter bar is fastened, a shaft secured to the said 





shoe, a knife-head mounted for movement on said 
shaft, and cushions between the bearings of the shaft 
and the ends of the knife-head, substantially 
described, 
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THE PASSENGER BOAT SERVICE ON THE 
NILE. 


Ar the latter end of August of the closing year—1900 
_of the past century, we gave in this journal the first of 
a series Of articles on the passenger boat service on what 
has been called the “ water highway of the world,” viz., 
the river Thames, and in it and subsequent articles we 
traced in brief detail the rise and progress of that service 
during the reign of her late Majesty Queen Victoria. We 
now propose, a8 an appendix to that series, as the 
present month is the opening month of the tourist 
season —it and December being the best months to visit 
Egypt—to give in one article a brief réswmé of a similar 
service carried on, on that most ancient and longest of 
«river waterways” in the known world, the Nile. 

It being assumed that the illustrations of the passenger 
boats used in that service during past years, as given in 
the handbooks, Xc., issued be the companies owning 
them, are known to most readers interested in the Nile 

assage, it is only proposed to give here a sketch of the 
very earliest and very latest type of boat used for passenger 
service on that river, that by comparison an idea may be 
formed of the vast improvements that have been effected 
in the mode of transit since travellers essayed a 
journey by water from Cairo to the First and Second 
Cataracts on the Nile. 

As on the Thames, but for centuries instead of years, 
anterior to the presence of a steamboat on its waters, the 
traffic on the Nile was carried on by means of rowing and 
sailing craft of peculiar design and construction, the 
“ types” having been handed down through the ages—in 
this case some thousands of years—to the present time. 
Before, however, giving the briefest description of the 
craft so peculiar to the land of the Pharaohs, we must 
pause for a moment to tell of the way in which the 
traveller was conveyed from the continental port of 
departure to his destined landing place in the land of 
Egypt, prior to the advent of steamers on the route 
between Marseilles and Alexandria, which took place 
some sixty years ago. 

At that time the would-be voyager had sometimes to 
wait as long as three weary weeks at Marseilles for the 
privilege of sailing in an old dirty Maltese brig, on board 
which some fifteen days had to be passed in the voyage to 
Egypt, the vessel being unspeakably filthy, swarming 
with rats, cockroaches, and other vermin, the only eat- 
ables to be obtained on board consisting of musty 
biscuits, sardines and olives, and salt fish, all too dear at 
even the low price of ninepence a day. In the early 
“forties,” however, the passenger for Egypt, after find- 
ing his way to Marseilles, was carried thence by 
Government mail steamer, which, by comparison with 
the Maltese brig, was a palace, the conveyance being 
almost luxurious, and the creature comforts provided all 
that could be wished. Hy this latter conveyance the 
traveller stopped on his way to Egypt for a few hours at 
Malta, in the harbour of Valetta, and thence the 
voyage was continued, until on the fourth day the low 
sandy beach seen, with camels passing slowly along the 
shore, announced to the voyager that he was in sight of 
his destined port, Alexandria. 

In those days there was no railway between Alexandria 
and Cairo, that now existing not having been opened 
until 1855; so the traveller had to choose between 
reaching the latter place by road or by water. If by road, 
the distance was 110 miles; by water the route was by 
way of the Mahmoudeah Canal to Atfeh on the Rosetta 
Branch of the Nile, and thence up to Cairo, a distance of 
180 miles. As this route offers few attractions, it is 
little used by the tourist in the present day; but the 
canal was at that time considered a great work, it having 
been designed by the noted Mahomet Ali, the first great 
regenerator of Egypt, in 1819, its construction involving 
the enforced Jabour of 250,000 men, among whom there 
was an awful sacrifice of life before it was completed in 
1820. As the Mahmoudeah Canal was only 90ft. wide 
all the traffic on it was done by boats, much of the dis- 
sone traversed being effected by haulage from its 

anks, 

Arrived eventually at Cairo, the voyage up the Nile 
may be considered only to have commenced, as it is at 
this point the two narrow streams into which the river 
now divides on its way northwards to the sea— known as 
the Damietta and Rosetta branches—unite and form the 
Nile main stream. In early days of Nile voyaging the 
traveller, arrived at Cairo, had but little choice of means 
of ascending the river, there being but two open to him, 
viz., either by rowing boat or sailing vessel. Now, the 
Nile, although the longest river in the world—the 
distance covered by it from its source to the sea being 
3370 miles—is, by reason of its peculiar formation, only 
navigable for vessels of even moderate dimensions for 
some inconsiderable parts of its length. Though running 
practically from north to south, it is a very tortuous 
stream, with both its ends forked, or divided into two 
branches, those at its northern end, previously men- 
tioned, debouching at Damietta and Rosetta on the 
Mediterranean shore, and the southern ends—which are 
the heads of the stream, and known as the Blue and 
White Niles—rise in the mountains of Abyssinia and 
unite at Khartoum, a course, traced through all its 
windings, of some 800 miles. In this distance its waters 
descend with great impetuosity from an elevation of over 
9000ft. to one of 1500ft., or a fall of 7500ft. 

The ordinary width of the Nile above Cairo is about 
700 yards, and in its passage from its source to that city 
it falls over six cataracts, the first of these, reckoning 
from Cairo, being at Assouan, 588 miles distant, and the 
second at Wady Halfa, 210 miles further on. The two 
branches of the Nile, from Cairo to the sea, are much 
narrower than the stream at that city, and so shallow 
in the dry season that vessels of over 40 tons burden 
cannot pass through them. During high Nile, however, 
gunboats can ascend to Cairo; but as rain scarcely ever 
falls in Egypt, the river owes its supplies of water to 





the copious showers which descend in the Abyssinian 
mountains, where it rises. 

It is, then, the passenger service on those parts of the 
Nile river lying between Cairo and the First and Second 
Cataracts during late years that it is proposed here 
briefly to notice. 

Now, prior to the state of peace and order created by 
Mahomet Ali after his accession to the Governorship of 
Egypt, the transit of the traveller on arrival at Alexandria 
to any place south of Cairo was very unsafe, owing to 
the state of anarchy in Egypt under its previous rulers; 
but on Mahomet Ali taking the helm of affairs, a 
change of circumstances was soon brought about, and 
travelling in Egypt became safe, and, considering the 
means then at command, comparatively quick. The 
passage also from England and the Continent to 
Egypt was vastly improved, as in 1840 the Peninsula 











Fig. 1—NATIVE NILE BOAT 


and Oriental Steamship Company having by that time 
been incorporated under Royal Charter, began carrying 
mails and passengers under contract with the Govern- 
ment, running their vessels at regular intervals from 
Southampton to Alexandria, calling on the way at 
Gibraltar and Malta, and completing the voyage at that 
time in about thirteen days. 

If in the early “forties” the traveller essayed the 
journey from Alexandria to Cairo by water, he could do 
so by a rowboat, or small but slow sailing vessel. If by 
the former, this was a native craft, in which some half- 
dozen leather-skinned Arabs, seated in the forward part 
of the boat, took hold of their long clumsy oars with one 
hand, placed over its butt end like a cap, the oars being 
swung overboard in a loop in rope rowlocks, and bent 
forward. As the oars took the water a seventh leather- 
skinned fellow, squatting idle in the bows of the boat, 
suddenly set up a nasal wail, in which the whole crew 
joined with full throats. For some half-dozen strokes 
the oarsmen howled, and then set up a strident “Ah, ah, 
ah!” The howl was repeated at every six strokes, and 
they “Ah, ahed ” again. This was done to keep them- 
selves up to their work, the odd man in the bows in 
the meantime whining and grunting, he being the 
musician of the crew. 

And so the journey by row-boat was made, part of it 
sometimes—by way of a change for the rowers—-being 
effected by “tracking,” in which a stout rope was 
attached to the boat, and to its loose end some half- 
dozen smaller ones, each of which was carried over the 
shoulder of a boatman, and pulled by him; the seventh 
man remaining on board to direct the boat’s course. The 
journey often occupied many weary hours, and had to be 
made in the company of low class Egyptians, not the 
most savoury of shipmates. Some few years later the 
same journey could be made in a clean and comfortable 
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Fig. 2—-A DAHABEAH 


barge towed by a small steam-tug or launch, which 
brought one to Atfeh in one-third of the time, where you 
were transferred to a comfortable steamer which was 
waiting for you in the Nile, to take you on to Cairo. 
From Cairo southward—or up the Nile—the transit in 
early days of both merchandise and passengers was 
effected either by the ordinary sailing “ Nile boat,” or by 
a “Dahabeah.” In Fig. 1 we give an illustration of the 
earliest typical Nile boat, a vessel whose design and 
build is said to have been handed down from the time of 
the Pharaohs to the present day. It is a craft built of 
native timber, some 25ft. long, of considerable breadth at 
the stern, which in some cases is rounded, but is narrow 
towards the bows, which terminate in a sharp, upward 
curving cutwater. It has, as shown, two stump masts, 
each furnished with a long tapering yard, supporting a 
triangular-shaped lateen sail, The deck is flush, with 


. 


the exception of a short raised portion forward, and it 
has considerable sheer. On its after part is con- 
structed a fairly high cabin, which is the living and 
sleeping compartment, having windows at its sides and a 
gallery on the outside, as shown in sketch. A particular 
feature in this, and, in fact, all native built Nile boats, is 
the large and ugly rudder and long clumsy tiller by which 
they are steered. 

Our sketch shows the manner in which the Nile boat- 
men reef or furl the large lateen sails of their vessels, 
viz., by ascending the long tapering yards. When the 
boat is about to lay up for the night, a stake is driven 
into the river bank, to which the vessel is made fast. In 
descending the river the huge sails are lowered and 
slung amidships, forming an awning across the deck ; 
the boat is allowed to float down with the current, unless 
the wind against it is fresh enough to require it to be 
tracked or towed. If the wind is too strong, then there 
is nothing to be done but to anchor and wait till it goes 
down. 

The other type of craft used on the Nile in early 
days—and up to the present time—was the Dahabeah, 
a sketch of one of which in its earlier form we give 
in Fig. 2. This, it will be seen, was a vessel of different 
design from Fig. 1, and much resembled—with the 
exception of its masts and sails—our old Thames civic 
barge. As the Nile is very low in winter, the time 
when travellers were generally to be found upon it, 
this type of vessel was—and is now—built to draw very 
little water, as it is a difficult one to handle in shallow 
streams, the greatest precaution being necessary to keep 
it from grounding upon the constantly shifting sands of 
the river bed. 

As will be noted in our sketch, the saloon and 
cabins were all on the main deck, with a covered 
promenade deck above, which occupy the best half 
of the length of the vessel aft. There were two masts— 
the forward one placed right in the bows, and carrying a 
large lateen sail, being the principal one for the boat’s 
propulsion, and a short pole mast aft, with a similar 
shaped small sail, which hung directly over the stern. 
When the wind was fair the sails only were used; and 
when foul they were at once furled, and recoursé had to 
rowing, this being done with very long oars, the rowers 
resting their feet on the ribs of the boat. If the oars 
could not be used, “tracking,” or towing the vessel, as 
previously explained, was resorted to. Nile boatmen 
never used the sails for “ tacking,” they being too large 
and unwieldy for that purpose, and very dangerous, 
should sudden gusts of wind overtake them. A peculiarity 
in the working of the large lateen sail of this vessel is, as 
will beseen in the sketch, that it is managed by ropes 
passed from its yard to the helmsman, who is the most 
important person on board the vessel, as hé gives all 
orders for its management and directs its course. Should 
a squall arise, the sails are quickly let go from where 
they are made fast at the sides of the vessel. 

The very earliest boats, or vessels of the type known 
as Dahabeahs, were the gilded state barges of the 
Moslem rulers of Egypt, the rowers and others of the 
crew shown in our sketch being invariably slaves. Of 
the sailing and steaming Dahabeah of the present day 
we shall have a few words to say further on. 

The first bond fide tourist stearner that appeared 
on the Nile, above Cairo, was a small boat which 
was taken up by the late Mr. J. M. Cook, of 
tourist fame, about the year 1868. She was a paddle 
steamer steered by a wheel, which to Arab pilots’ 
notions of the time was altogether wrong, and not to be 
thought of. All previous steamers the Arab had seen 
were steered by a tiller, which had to be very long, and 
was consequently very clumsy; the pilot who, steered 
having to sit far forward so as to see the channel ahead 
of him. Prejudiced against it, as it had never been done 
before, steering by a wheel was objected to; but to-day 
the Arab pilot looks down on the wheelless boat and 
wonders how the steering can be done at all with the 
clumsy tiller. 

After the pioneer tourist voyage up the Nile with the 
little paddle steamer, Mr. Cook ran for some considerable 
time the steamers owned by the Egyptian Government ; 
but noting that a different type of boat would be better 
suited for the Nile passage and tourist work, he in 1886 
had built for him on the Clyde by the Fairfield Ship- 
building Company the paddle steamer Prince Abbas, 
followed in the same year by the Prince Tewfik. These 
were vessels with steel hulls, 160ft. long, 20ft. 2in. beam, 
and 7ft. deep under main deck, with a displacement at 
their load draught of 2ft. 6in. in fresh water of 164 tons. 

They were fitted by their builders with compound 
diagonal engines of 300 horse-power, having cylinders 
17iin. and 32in. diameter, with a 3ft. piston stroke, 
which drove a pair of paddle-wheels 9ft. diameter. The 
engines were supplied with steam of 150 lb. pressure per 
square inch by two locomotive marine boilers, and gave 
the vessel an average touring speed of 11 miles an hour. 
Both boats were designed and fitted for the conveyance 
of first-class passengers only, each carrying thirty-two. 

On the first appearance of the Prince Abbas on the 
Nile, she being, of course, flat bottomed, and only 
drawing when loaded—her cargo capacity being 2100 


| cubic feet—2ft. 6in. of water, with of necessity the 


greater part of her passenger accommodation above the 
main deck, her upper deck standing high out of the water, 
it was predicted by the wiseacres of Egypt that she 
would capsize in the first gale of wind. This occasion 
was waited for, and the steamer taken out init, when she 
was found to be as steady and staunch as a rock, pre- 
judice again being defeated in its forecast, and an end 
put to the whisperings that had been set afloat as to the 
stability of Cook’s Nile steamers. 

Three years after the appearance of the Prince Abbas 
and Prince Tewfik on the Nile, a much larger vessel, 
built by the same firm, and named the Rameses the 
Great, was added to the Messrs. Cook’s fleet of Nile 
passenger steamers. This vessel is also a steel paddle 
boat, but is 221ft. long, 30ft. beam, and 10ft. deep under 
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deck, haviag a loaded displacement of 327 ton3 on amean 
water draught of 2ft. 6in. She is fitted with triple- 
expansion engines of 500 indicated horse-power, having 
cylinders 14}in., 244in. and 40in. diameter, with a piston 
stroke of 3ft. 6in., driving a pair of paddle-wheels 9ft. 
diameter, her speed being 11 miles an hour. Steam for 
the engines of this vessel is supplied by two locomotive 
mirine boilers, 4ft. 6in. diameter, worked at a pressure of 
170 tb. per square inch, the coal bunker capacity provided 
being for 67 tons. First-class passengers only are carried 
by her, and she is fitted for the accommodation of 
seventy-six. Sae is manned by a crew of thirty, all 
tald. 

The business in Egypt of Cook and Son was in 1894 
converted into a limited company, and its Nile flotilla 
now includes seven first-class paddle steamers of an 
aggregate horse-power of 2600, and four express paddle 
boats of 400 horse-power each. The fleet also includes 
about a dozen first-class sailing Dakabeahs, all having 
steel hulls, and ranging from 106{t. to 118ft. long, and 
17ft. to 17ft. Yin. beam, together with four steaming 
Dahabeahs of from 1006. to 125ft. long, and 15ft. to 1Sft. 
beam, fitted with engines of 80 to 130 horse-power, the 
two largest of these only drawing 2/t. 6'n. of water, thus 
enabling them to steam in all conditions of the river. 
To assist in towing the sailing Dahabeahs in calms, or 
other conditions of wind or weather, there are also 
included in Messrs. Cook’s Nie fleet some half-dozen 
steam launches. 

The Dahabeah, as shown in our sketch—Il'ig. 2—was, 
as we have said, the most ancient type of boat known on 
the; Nile, those now in use for tourist purposes being, of 
course, greatly improved and modified in the disposition 
of their arrangements internally and externally to suit 
modern ideas. This type of vessel, however, still takes 
first place among river conveyances on the Nile as the 
most luxurious and independent form of transpcri 
kaown. 

Our American cousins in increasing numbers having 
of late years taken to Egypt and the Nile, as far up as the 
Second Cataract, as their holiday ground, it was not sur- 
prising to find some of their fellow-countrymen anxious 
to share in increasing the means of transit on the ancient 


service—to accommodate a small number of passengers— 
having a speed of abou’ 11 to 12 miles an hour, the 
arrangement of their cabins being such that the windows 
open direct on to the Nile on either side of the boat. The 
company has also at command several of the finest 
sailing Dahabeahs on the river, with powerful steam 
launches and tugs for their towage either up or down it 
as required. 

Of the arrangement of Nile passenger services by 
either of the companies whose boats we have noticed we 
have nothing to say, that being quite outside the purview 
or purpose of our article; but it is due to the memory of 
the pioneer of those services, the late Mr. J. M. Cook, to 
record that his adventure in Hgypt, on behalf of the 
traveller and tourist, has been a splendid success. 








THE LIMITS OF WORKING STRESS IN 


BRIDGES. 
No. If.* 


Fatigue. —When a metal bar is subjected to many and 
repeated stresses the effect on the molecular structure is 
termed “fatigue.” The effects are most marked on bars 
that have been subjected to alternate stresses of tension 
and equal compression, as, for example, the case of the 
axles of railway vehicles. 

The effect of fatigue is considered to be purely local in 
character, it being found that there is no change in 
strength, elasticity, or ductility of material fractured by 
fatigue to be ascertained by re-testing it in the usual test- 
ing machine. There appears to be no difference in 
the results obtained by testing samples from a rail- 
way axle that has been in use for some considerable 
time from these had with the tests of a new axle. 
But the effect is apparent in the line of fracture of the 
material which has undergone fatigue or broken under 
the repeated stresses of Wohler’s machines ; the appearance 
is short and crystalline, and the reason is given by Unwin 
that fatigue is primarily a loss of the power of yielding in 
the particles near the plane of weakness at which fracture 
occurs. 
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Fig. 3-ANGLO-AMERICAN 


river, and to this end in 1899 a new co-partrership was 
formed, and registered in Cairo as the Anglo-American 
Nile Steamer Company, its steamers naturally partaking 
more of the American style of river boat than of the 
British. 

To enable our readers to note the great difference that 
subsists between the ancient Nile boat, as shown in 
Fig. 1, that depended solely on the wind for propulsion, 
and the latest modern Nile passenger steamer, we give 
in Fig. 3 an illustration in outline of one of the largest and 
most modern of the vessels of the fleet of steamers belong- 
ing to the Anglo-American Company. This vessel, which is 
built of steel, is 200ft. long, 28ft. beam, and in her 
loaded condition only draws 2ft. of water. She is of 
the stern-wheeler type, her single wheel or impeller 
being driven by a pair of horizontal direct-acting 
engines—placed aft as shown—of 600 indicated horse- 
power, which give her a speed of 14 miles an hour. 
Steam is supplied to the engines by two locomotive 
marine boilers at 160lb. pressure per square inch, 
which are placed right forward as shown. 

Luxurious accommodation is provided in this vessel 
for eighty first-class passengers, the dining saloon being 
capable of seating with ease that number of diners at 
one sitting. This apartment is on the main deck, the 
sleeping accommodation being on the upper and 
promenade decks, a ladies’ saloon and comfortable 
smoking-room being also provided on the last-mentioned 
deck. The vessel, and two other sister ships, wee 
specially designed and constructed in Scotland for the 
Nile river passenger service of the Anglo-American 
Company, and are fitted with every modern appliance for 
comfortable and luxurious travelling. Fitted as they are 
with very powerful propelling machinery, combined with 
their shallow draught, the three sister ships just referred 
to are not subjected to the delays and inconveniences— 
caused by sand banks, which form a very serious draw- 
back to passenger steamer traffic on the Nile—expe- 
rienced in the case of vessels not specially designed and 
constructed for Nile navigation. 

In addition to the vessels above briefly described, the | 
Anglo-American Company has several smaller stern- ' 
wheel passenger steamers built specially for the Nile | 


NILE 


It has not been proved that metals which are originally 
tough and fibrous can have their structure changed into 
granular and crystalline, except along the line of fracture 
itself. 

Kirkaldy has stated that the crystalline appearance of 
such fractures is due to the fibres being broken at right 
angles to their length, whereas in a more gradual fracture 
the fibres have time to extend in the direction of the 
load. 

It has not been satisfactorily decided whether the 
Wohler-Bauschinger results are due to fatigue or to 
impact, or to a combination of the two effects. A 
negative conclusion is that there is no proof that the 
results were not in some way influenced by impact, thus 
causing the test pieces to fail under a reduced load. 

If the Wohler-Bauschinger results are to be applied to 
the consideration of the working stresses of railway 
bridges it must be taken that rolling loads pass over the 
bridges in rapid succession without impact, and if a 
separate allowance for impact is not to be made, it must 
be assumed that the millions of repetitions in the experi- 
ments are equivalent to the effects of impact, and, of 
course, the slower repetitions of stress which occur in 
railway bridges. 

Mr. Waddell has said that he would discard Wohler’s 
laws completely as to the effect of repetitions of stress, 
which, he thinks, do not apply to railway bridges at all. 

Whether the formula based on Wohler’s and 
Bauschinger’s experiments are or are not accepted so far 
as they go, all parties agree that the experiments are far 
from being complete and final. 

Wohler.—It had long been appreciated that the 
strength of a metal bar was not so great under a stress 
frequently alternating between tension and compression 
as under a steady static stress, and the same effect was 
remarked even when the sense of the load was variable, 
but of the same kind. 

Wohler undertook his experiments on behalf of the 
Prussian Ministry of Commerce, and they were made 
between the years 1859 and 1870. Spangenberg, continu- 
ing the experiments, confirmed the results. 


* No, I. appeared November 20th, 1908, 
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It was shown that though a given stress can break the 
bar at one application, smaller stresses will produce 
fracture if they are often enough repeated. Wohle; 
found that the change of the grouping of the molecu'e; 
during the varying stress acts prejudicially upon the 
resistance of the material. With the greater differences of 
stress there must be the greater change in the molecules, 
He found that the smaller the range of the varying stress 
the more numerous are the repetitions required to 
produce rupture. 

In Wohler's experiments the load was applied at rapiq 
intervals, but no actual blows were given. It is not 
known what influences are due to the rapidity of the 
action of the load, the rate of increase in the loads, and 
the time-period of their application. lurther definition 
of the law is desirable. 

Factor of safety.—It is not by any means determined 
whether the factor of safety should be based upon the 
static: breaking stress of material or upon the elastic limit, 
It may be possible that with two materials having the 
same static breaking strength, the elastic limits of the 
different materials may b2 very divergent. In this cage, 
it seems evident that the elastic limits should bear soma 
part in the consideration. 

The effects to be covered by the factor of safety ara 
very numerous, and many of the effects may be acting 
simultaneously. 

There may be an error in assuming that the whole 
sectional area of a member is acted upon by the same 
unit stress, or that if several bars are used to meet a 
certain stress that each will bear its proper share of the 
stress. 

There may be deficiency in the areas due to in:perfect 
designing or workmanship, or to faults in erection. The 
metal used may be imperfect, it may have unknown 
flaws, or may have been subject to corrosion or wear. 

Irregular stresses may be produced by temperature or 
erection, and excess loads may come on the bridge at 
any time, either due to defects in the rolling stock or to 
derailments or accidents. 

The permanent way over the bridge may be irregular, 
it may have bad joints, or a shock may be given when 
the road changes from the yielding bed of an embankment 
to the unyielding resistance of the hard abutment. Some 
amount of irregularity may also be given to the per. 
manent way by the excessive camber or a sudden change 
of gradient at the bridge. 

When these causes of excess unit stress are combined 
at one time the resuli may be a very considerable 
increase in stress. 

The result of experiments shows that a factor of safety 
of 3 is sufficient for a static load, and it seems to be the 
general opinion of bridge engineers that nothing less 
than this should be allowed. 

Allowance for special designs.—Some allowance should 
be made in the determination of unit-stresses for the 
special design of the bridge. In some cases, say where 
one girder is under each rail, every time the train comes 
on the bridge the girder will bear its full load, but in the 
case of two roads on one set of cross girders it is only 
rarely that two trains will be on the bridge at the same 
time, and that the heaviest axle loads of both trains will 
come upon the same cross girder. In the latter case the 
unit stress could be greater than in the first case. 

Calculation of existing bridges.—Very great care 
should be taken in the calculation of existing bridges, to 
ascertain whether any abnormal causes of increase of 
stress are in operation. 

In many old bridges the riveting is too far apart, with 
the result that the plates are forced some distance from 
each other by corrosion between them. In this case the 
unit-stresses must be far greater than in the case of a 
new structure. 

Sometimes the riveting at the conre2tion is not 
satisfactory. It is well known that the riveting at 
the ends of a bar should be symmetrical with the axis of 
the bar, and that, if this is not the case, the stress may 
not be axial, and there will be more stress on one side of 
the bar than there is on the other. If plates used in 
girder construction have been straightened edgeways, 
there must be a considerable stress produced. Tubular 
bridges such as the Conway and Britannia bridges have 
sometimes very different temperatures inside and outside 
of the webs and flanges, and in all girders one side may 
be exposed to cold weather whilst the other side is under 
the heating rays of the sun. Girders and bars bent or 
straightened cold must have some initial stress, and it 
has been found that the strength of a column straightened 
cold is very different from the strength of a similar column 
straightened whilst hot. 

Lippold held that the loads must be applied so rapidly 
that vibrations ensue, and, if this is correct, much less 
weight can be attached to Wohler’s laws—at all events, 
so far as they relate to railway bridges. ‘Smaller errors 
and greater safety are, however, gained by the adoption 
of the laws. 

In the form of Launhardt and Weyrsuch’s formulas, 
and other formulas of the same description, Wohler’s 
results have been largely used in the calculation of 
working stresses. Some authorities have stated that the 
results were based alone on dynamical action; but, on 
the other hand, Unwin definitely states that he can find 
no reason to think that the results are due to dynamical 
action. He thought, however, that the way that 
Wohler’s experiments had been applied to bridges was 
not altogether a rational one. 

A very interesting point in connection with these 
experiments is the finding that if the upper limit of the 
stress, even when alternating with zero, did not exceed 
the limit of elasticity of the material, no amount of 
repetition of the stress could produce any change in the 
metal. The formula of Launhardt and Weyrauch do not 
allow for any variation in the suddenness of the applica- 
tion of the load, and in this particular they are no doubt 
not all that could be desired. 

In the experiments conducted by Wohler and Bau- 





schinger the stresses were applied and reversed about four 
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times a minute, whereas in ordinary railway practice the 
applications of the load are much less frequent; on a 
moderately busy line the trains would probably not pass 
over the bridges at a greater rate than four times in the 
hour, and even at the rate of fifty-five trains per day the 
time occupied in five million repetitions of stress would 
require about two hundred and fifty years. In the tests 
it was found that when owing to excessive stress the 
elastic limit had been raised or lowered, it gradually 
returned to its normal during a period of rest. It may be 
further noted that the moving load for which provision is 
generally made in bridge calculations is made up of two 
heavy locomotives and trains of fully loaded wagons, and 
that this maximum weight is but rarely fully worked up 
to in actual practice. The rules made out of the Wohler 
experiments not only provide for a maximum moving 
load of perhaps double the average load, but they also 
allow for an indefinite number of applications of this 
maximum load at the rate or time period of four applica- 
tions per minute. Of course the engineer should err, if 
at all, on the safe side, but, on the other hand, it may be 
noted that the Wohler-Bauschinger loads were steadily 
and gradually applied as a pressure without violence or 
shock, whereas the application of the moving loads on a 
railway bridge is very frequently made suddenly and 
with some amount of shock and jar. It may also be 
borne in mind that any increased area or excess of 
strength will under the rules be given to those members 
of the structure which are under reversal of stresses, and 
that these are generally in the centre of the span and are 
comparatively light. Any increase of weight in these 
members will be of little value when compared with the 
weight of the whole truss. Frequently also these 
members would be given an excess of area for con- 
structive reasons alone. It will also be found that the 
additional area required to meet the compressive and 
buckling stresses will be quite as much as the extra area 
required tv fulfil the given formule for reversal of stress. 








THE NEW BLUE-BOOK ON SOUTH 
AFRICAN TRADE. 


As Special Commissioner, to the Board of Trade, 
Mr. Henry Birchenough proceeded to South Africa 
early in this year, and remained in the country fifteen 
weeks. He spent that time in the four British Colonies, 
and paid a flying visit to Delagoa Bay. For want of 
time he failed to visit Rhodesia. 

There are those who may marvel at the lightning 
speed with which the materials for this comprehensive 
report on so vast a subject have been collected and put 
together; but we must bear in mind that the whole of 
the ground with which Mr. Birchenough deals had been 
already covered in sections by various experts who had 
preceded him, and who had been studying the commer- 
cial and industrial aspects of South Africa since the 
war, and by local statisticians. There is practically 
nothing whatever in this report which could not have 
been written quite as well in London from material 
to hand. Yet, on the principle of “seeing is believing,” 
it was quite proper that a man who had to commit him- 
self almost entirely to the opinions of others, should have 
an opportunity of drawing a few general impressions as 
to the value of these opinions by a run round the country 
of which he was to write. 

We have no wish whatever to detract from the value 
of the work done by Mr. Birchenough, for the opinions 
formed of the new South Africa by the many exponents 
who have been out there have been various indeed—so 
varied, in fact, that it requires a man of great perspicacity 
and intelligence to sift the wheat from the chaff. It 
requires more than this--a capacity for expressing one- 
self clearly, and a certain methodical power of grouping 
and arranging one’s subjects. Mr. Birchenough has 
shown himself to possess all these qualifications in a 
marked degree, and the result has been a more complete 
and comprehensive account of the whole of South African 
trade generally than has yet been published. 

As it is to be presumed that the readers of THe Enat- 
NEER have followed the long series of articles on ‘ South 
Africa from an Engineer's Point of View” in these columns, 
our task in reviewing this report is much simplified. No 
better proof of our appreciation of the greater portion 
of Mr. Birchenough’s laborious and useful work can be 
given than by saying that step by step he confirms by 
repetition the facts, and, with one or two exceptions, the 
opinions, expressed in the abovenamed articles by ourown 
Special Commissioner :—Capetown, apart from her possi- 
bilities as a place of residence and a forwarding station 
for passengers and mails, is effacing herself, except for 
local trade ; unreasonable expectations as to the alleged 
“trade boom” were entertained ; preferential tariffs are 
advocated; the key to the industrial future of South 
Africa is to be found in the condition of the unskilled 
labour market; it is a difficult country in which to 
gather trustworthy statistics at the present day; the 
coming railway extensions in the new Colonies must 
revolutionise the trade channels; trade is steadily grow- 
ing, and is in no way artificial or fictitious; the prospects 
are brilliant and assured; it is necessary for British 
manufacturers to differentiate between Stock Exchange 
fluctuations of individual “ Kaffir ” investments, and the 
plodding industrial methods of Rand gold-mining. On 
all these points our own commissioner touched. On the 
last head Mr. Birchenough says :— 

There is a sense in which it may be said to be the misfortune of 
Transvaal gold mining that the great financial groups which con- 
trol it carry on two businesses, one the purely industrial enterprise 
of working mines, the other the entirely tinancial operation of 
fi»ating new propositions, and that their direct interests are at 
times more closely engaged in the latter than inthe former. . . , 
Looked at as a working industry, gold mining on the Rand is not 
@ speculation at all; it is as solid, as commonplace, as unexciting 
as any other staple trade, such as cotton-spinning or coal mining 
at home, and, in some respects, it is even less speculative, because 
its product practically never fluctuates in value, never finds an 
overstocked market, and never suffers from change of fashion. 


Our Special Commissioner described the actual mining 
as being “as prosaic and unromantic an employment as 
digging potatoes.” Mr. Birchenough echoes our apprecia- 
tion of the zeal and efficiency of Government engineers 
and oflicials in South Africa, and he gives a mass of 
useful information which was not forthcoming at the 
time of our articles on the subject of the value of plant 
used, and the details of the quantities and percentages 
of the materials supplied by the various countries. One 
of the most interesting of the many tables contained in 
this book is a schedule from a report by the Inspector 
of Machinery for the Johannesburg district. We abridge 
it as follows :— 

Mining Machinery. 
American, Pconmegy Britisb. 
Percent. Percent. Per cent. 
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Air compressors 5d 
Cyanide tanks 
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Mining Stores. 


Motors ... 


Bolts and nuts ost 
Grease, anti-friction ... 
Cat nails : 
Packing... 

Insertion 

Fuse... 

Cyanide 

Candles... 
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Wire nails is Won eats ae - 
The under-mentioned stores are almost entirely in the hands of 
British traders :— 

Waste. 
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Screws 
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Zine discs 
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Most people, on reading the above figures, would come 
to the conclusion that the much-abused British engineer- 
ing manufacturer had already an extremely satisfactory 
portion of the trade of South Africa. Yet not so Mr. 
Birchenough. 

There are many other tables of equal importance 
and interest in this report, and all of them point in 
the same direction. We shall only reproduce one of 
these, for space will not admit of our doing more. At 
the same time, we would repeat the plea we made to 
the British manufacturer last week—to purchase and 
read every word in this Blue-book, for it will enlighten 
him on many vital points and confirm much that he has 
already read. Below we shall deal with the various 
items on which we disagree with Mr. Birchenough. 
It is only natural that when a compiler of statistics 
gets away from facts and figures, and deals in comments, 
he is liable to fall into some errors in criticising, after a 
short study, the conditions which surround so technical 
a question as industrial engineering. 

Meanwhile, the second table we have selected to repro- 
duce is the following. It serves to show the increase 
of imports into British South Africa from the principal 
sources during the last six years. We have taken liberties 
with this schedule to the extent of inserting in black type 
the value of goods imported from the British Colonies. 
These, in so far as they outstrip in quantity the total of 
our nearest competitor, the United States, should not, 
we think, have been omitted from this particular table : 


1897. 


Imports from 


£ 
17,001,592 
1.234 697 


United Kingdom... .. 
BRITISH POSSESSIONS . 





ToTaL British EMPIRE 18,236 239 
2,747,134 
1,054,226 

300,778 
281,840 
119,388 


United States 
Germany 
Belgium... 
Holland ... 
France ... 


1898, 


£ 
15,155,674 
1,518,059 


16,673,733 
2,766,347 


valuable report by devoting many pages to a diatribe 
against the methods of the British manufacturer. 

When regarded from the light which is thrown upon jt 
by the black type figures it will be seen that our position 
is stronger still, The table shows us that in the courge 
of those six years, while other countries have negy| 
doubled their trade, British dependencies have rajgeq 
their trade from less than a million and a-quarter to over 
five millions and a-half. In other words, they haye 
more than quadrupled it. To put it in another light, the 
trade of the British Empire with South Africa has 
increased by sixteen millions and a-half, that of Uniteg 
States by one million and three-quarters; and that of 
Germany by three-quarters of a million. 

We cannot help thinking that if Mr Birchenough haq 
had more time to devote to his subject he would not have 
lifted up his voice so loudly in crying “ Wolf!” to the 
British manufacturer. When all is said and done, the 
British Empire, according to his own showing, does 75 
per cent. of the trade with South Africa. This is within 
1 per cent. of the estimated figure placed upon it by 
our own Special Commissioner before accurate statistics 
were available. Whereas our proportion of the machinery 
imports to that country, which our Special Commissioner 
put at “ not less than 66 per cent. of the total” turns out, 
according to Mr. Birchenough, to be nearer 70 per cent, 
than 66 per cent., as far as mining machinery is con. 
cerned. Another important point is equally proved, and 
that is that in years gone by our percentage was never 
higher than it is at the present day. 

And yet Mr. Birchenough singles out the Jritish 
engineer as the manufacturer who above all others is the 
most blind to his own interests. We find that in our issue of 
last week we did Mr. Birchenough an injustice in attribut. 
ing to him the words “ gaiter and breeches brigade ” as 
applied to the representatives of British firms in South 
Africa. For this we must apologise, as the phrase was 
coined by another authority. Yet we fear that at times Mr, 
Birchenough shows himself equally unsophisticated in 
his views of our manufacturere and their methods, 
According to his informants, ‘‘the great bulk of” our 
orders are received, ‘‘ thanks to public sentiment and the 
policy of Colonial Governments,” and to no merits 
possessed by the goods supplied. One of his instances of 
the superiority of American machinery over ours can 
only be classed as rich in unconscious humour. It is to 
the effect that American firms “split the bed plates of 
their mill engines into three parts,” while British manu. 
facturers most futilely cast them in one piece. 

Again, speaking of Rand machinery requirements, he 
urges British manufacturers to understand that, where 
price is an object, we should build our engines and head 
gear for hauling as lightly as possible, on account of the 
fact that the life of a Rand gold mine is limited. Advice 
of this sort would be excellent but for the fact that a 
breakdown at one of these mines, even for a few days, 
would occasion more loss to the owners than the differ. 
ence in the price between the strongest and the flimsiest 
of engines ever made. Apart from these occasional and 
very natural slips, however, there is much sound sense in 
what he has to say on these subjects—such, for instance, 
as in urging the necessity of standardising in our manu- 
facturing, and working to gauge. It is true that we have 
had it all over before, again and again; but, for the 
sake of the rest of the report, it should be read once 
more, for plagiarism, if it expresses sound views, has its 
uses. 

We do not attribute the success of our American com- 
petitors in securing orders for engineering plant, so 
much to their superior “ pushfulness,” so persistently 
alluded to by Mr. Birchenough, as to a much more 
natural cause. This is that the particular machines in 
which they find a trade are more adapted for the purpose 
than anything else which just now happens to be in the 
market. They surpass us in agricultural implements 
—-not in agricultural machinery—for the simple reason 
that our manufacturers of this class of tool do not find it 
worth their while to compete with American ploughs of 
the “No. 75” type. This is the standard type at the 
present moment for Kaffir use in South Africa, and 
being constructed as far as possible of wood, is more 
cheaply made in America than England. If we deduct 
this one item from the imports of agricultural imple- 
ments we shall rob the statistician of any value there 
might otherwise be in the theory of American superiority 
in this line. In steel work fo: construction purposes 
Americans have a great start of us, owing to the fact 
that they were the firat to introduce buildings of the 
“sky-scraper”’ type into South Africa. There is no 


Imports of Merchandise into South Africa (exclusive of Imports by Delagoa Bay). 


1900. 


1899. 


£ 
29,247,743 


£ 
20,325,822 
5,517,858 


4 737,825 


£ 
14,777,720 


£ 
13,405,539 | 
3,626, 798 


2 143 810 





25,063,647 34 765,601 
2,640,193 
1,117,992 
374,736 
237,892 
215,198 


18,404 518 


2,311,079 
714,979 
307,271 
197,640 
134,169 


15,549,349 


1,129,839 
1,789,302 
633,375 
301,219 
259,690 


2,645,586 
938 921 
346,331 
201,778 

83,103 





Now, what deductions are to be drawn from these 
figures? Let us first take the table without the 
figures inserted by us. We see that since 1897 the imports 
from the United Kingdom have risen from seventeen 
millions to twenty-nine millions and a-quarter. 


and three-quarters to four millions and a-half. 
Germany imports have risen from one million to one 
million and three-quarters. Is there anything in these 


trade with South Africa? We maintain that there 





is not, and yet Mr. Birchenough spoils his otherwise 


From | 
the United States imports have risen from two millions | 
From | 


figures to show the least sign ina falling off of British | 


reason whatever why we should not take over our 
share of this work when it becomes an established 
feature. In mining and electrical plant there are 
certain machines of American make which on their 
merits are popular on the Rand. Why not? It 
is only natural that such should be the case. 
And, after all, what does it all amount to? What 
are these splendid results arrived at by the American 


| firms who are so well up in South African requirements, 


and who are profiting so largely by the alleged obsolete 
methods of the British manufacturing engineer: 
According to Mr. Birchenough’s own figures, during 
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the whole of the year 1902 the imports of American 
machinery—agricultural, mining, electrical, and so on— 
amounted to only £387,650, and for metals and manu- 
factured metals £612,869, say for everything which 
touches the engineering question a million pounds. And 
jn spite of the fact that freights from America during 
nine months of that time ranged from 10s, to 12s. 6d. per 
ton, while ours were three or four times as high. In 
spite, too, of their superior pushfulness and their intelli- 
gence, and their better packing, and their prompt delivery, 
and their “dumping,” and their bed-plates in three pieces, 
and all the rest of it. ‘ : 

«Carry stocks in South Africa” is the burden of_one 
of the most persistent of the author’s arguments. We 
wonder if he is aware that at the present moment, and 
for some time past, British engineering firms have been 
carrying stocks in that country to an amount which 
exceeds the total value of American orders for machinery 
for South Africa in a year. 

Last week we touched upon Mr. Birchenough’s con- 
tempt for the British representative, and we have no wish 
to emphasise his misconception on this point. We cannot, 
however, refrain from giving his views as to the ordinary 
means adopted by British engineering firms in establishing 
branchesin South Africa. The secretary of the manufac- 
turing company, it appears, comes out with a few clerks. 
There are no technical men, and those chosen for the work 
have no knowledge of estimating, and sometimes have not 
even a priced catalogue. This, however, makes no differ- 
ence, because, if they had all these things, we aro 
given to understand that their firm in England, with 
its ‘rule-of-thumb’? and ‘conservative’ methods, 
would not allow them to negotiate anything on their 
own initiative. We are inclined to agree with the 
policy of that firm in this respect, if their representatives 
are as hopelessly incompetent as Mr. Birchenough 
would have us believe to be the case with the average 
British representative. 

We are in accord with the author as to the futility of 
sending out a clerk as technical manager of an engineer- 
ing concern, just as we should have been in accord with 
him had he said that it would be futile to send outa 
bonnetmaker to sell balloons. We think it due to Mr. 
Birchenough, however, to explain that he bases this, as 
some other of his misconceptions, on hearsay only. Purely 
on his own account, however, he lays down the assertion 
that sons of principals and managers are also among the 
incompetents who visit South Africa as business repre- 
sentatives. One would have thought that the “young 
blood” in a firm would be precisely the sort of repre- 
sentative who could make suggestions that were worth 
following. Again, if an engineering firm could spare its 
works manager for a visit to the country one cannot 
imagine a more competent authority, or one whose 
advice on his return would be more likely to be followed 
by his firm. 

According to Mr. Birchenough it is the principal, 
and the principal only, who would make a suitable 
representative, and while we admit that in theory the 
idea is sound enough, his advice on this point is on a par 
with that which he gives us about carrying stocks. 

Scores of principals and directors of British businesses 
have visited South Africa during the past twelve months, 
and hundreds of thousands of pounds worth of British 
machinery is stocked in that country. In theory, no 
doubt, the more these policies are extended, the better 
for British trade. In practice, unfortunately, there is an 
economical limit to them. 

[: Yet in spite of his misconceptions of certain im- 
portant points, we can forgive the author for the 
sake of the facts and figures he gives us. These, 
until the appearance of his report, had never been put 
before the public in anything like so complete a form. 
He deserves the utmost credit for his work, even if he 
has failed, in some instances, to give credit to others 
where it was due. If only the inferences he has drawn 
so hastily from the statistics he has collected with so 
much care and intelligence were always as convincing as 
the facts and figures he has put before us, his report 
bs be classed as a masterpiece in the way of “Blue- 
cooks.” 

To the reader we would say, “ Study there facts and 
figures with the utmost care, and draw your own conclu- 
sions from them.” We maintain that they show con- 
clusively that the position of the British manufacturer in 
South Africa is at least as strong as it ever was, and that 
his prospects are better than ever. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


At the beginning of the meeting of the Institution of 
Mechanical Engineers on Friday evening, Mr. Hartley 
Wicksteed, President, made the important announce- 
ent that the Council had that afternoon decided that 
in place of the usual summer gathering in July an 
excursion would be made to Chicago. The month of 
May had been selected because the summer time was 
an unsuitable season for Europeans to visit the United 
States. Full particulars will be sent to all the members 
in a a few weeks’ time. 

Two papers were then taken. The first was a 
description of the method adopted at John Fowler and 
Co.’s works to rebuild the roofs over some of the shops 
without interfering with work. It is reprinted, prac- 
tically in extenso, on page 535. The paper did not lend 
itself to discussion. It was written originally for the 
Leeds meeting, and was intended to be useful to the 
members who visited the steam plough works. After a 
vote of thanks to the author the second paper was read in 
abstract by the secretary. 

In this contribution Dr. Stanton, of Teddington, de- 
scribed a series of experiments made with a small centri- 
fagal pump. The pump was designed to test the 
efliciency of guide blades in the chamber, and the result 


of the tests was such that Dr. Stanton arrived at the 
opinion that guide blades were of material assistance. 
His views were severely criticised—first, by Mr. I’. H. 
Livens, of Ruston, Proctor and Co., who exhibited a num- 
ber of diagrams taken from pumps of that firm’s make to 
show that in a properly-constructed pump guide blades 
were wholly unnecessary; and, secondly, by Professor 
Unwin, who apparently based his opinions solely on the 
result of the investigation that he and Professor James 
Thompson conducted in 1860. The basis of his argument 
was that Dr. Stanton had started with a pump of such 
unutterably bad design that practically nothing he could 
do but would improve it in some way, and hence the 
value of the guide blades. He then proceeded to discuss 
in detail the defects in the design of the pump, dwelling 
particularly on the shape of the chamber, which was 
such that interference of streams of water flowing from 
various points of the fan were likely to occur near the 
discharge, and with the design of the fan, which had 
parallel instead of conical vanes. He spoke at some 
length, and although at times the meeting seemed to 
think that 1860 was rather ancient history, he was 
followed with attention. 

Mr. Michael Longridge brought also a dagger for the 
author. 

The substance of Dr. Stanton’s reply was that the 
pump used was purely an experimental pump, and that 
it had been designed so that it might be readily modified 
to present different conditions. Undersuch circumstances, 
neither perfection of design nor excellence of result 
could be expected. He had anticipated that he would be 
severely handled, but he was, after all he had heard, 
still of the opinion that guide blades were beneficial. 








BAND BRAKES. 
By J. 8S. V. Bickrorb. 


THERE seems to be a considerable amount of misunder- 
standing as to what is and what is not a double-acting band 
brakes, sc that possibly a few words on the subject may not 
be without interest. 
At first thought it would appear enough to define a double- 
acting band brake as one which shall be equaily efficient in 
either direction. But a moment’s consideration will show 
that this also covers ‘‘ equally inefficient ’’ or in the extreme 
case, the brake which acts in neither direction. Perhaps the 
best way of throwing light on the matter will be to examine 
the various types of band brake arithmetically, and by this 
means to ascertain the stopping power of each type in both 
directions with a given pull on the brake bandle. 

The brake illustrated in Fig. 1 is commonly spoken of by 
the makers who fit it as ‘‘ double acting ; ’’ it is really of little 








Fig. 4. = 


use at all as a brake, as the following will show. Suppose we 
assume that 1 1b. is applied to the brake handle at A in the 
direction of the arrow; if the distance A C be 40in. and the 
distances B Cand C D 2in. each, the pull of 1 1b. at A will give 
us a pull of 101b.atBandD. Let usalso assume that 1 lb. isthe 
Jimit of the power applicable at the prakelever A. Theactual 
limit applicable will probably be about 100 1b., or nearly so, 
if the operator is of average strength, but the exact figures are 
not important. 

Now, taking the figures given by Mr. Worby Beaumont 
in his book, and assuming that seven-eighths of the circum- 
ference of the brake dium is encircled by the band, we find 
that we sball have nine times the pull at the leading end of 
the brake band that we have at the following end. There- 
fore, in the case under consideration, with 101b. at B, we 
shall have 901b. at D. This 901b. at D would give a pull on 
the hand end A of the brake lever of 44 1b.-- But it has been 
assumed that only 1 1b. can be applied at the hand end, and 
therefore these conditions are not obtainable, and we must 
proceed another way. It has been shown above that the pull 
at the leading end of the brake is nine times that at the other 
end, and further, we know that both together must not 
exceed 201b., as otherwise a greater pull than 11b. would be 
imposed on the hand. It will, therefore, be found that a 
pull of 21b. on the following end, involving a pull of 18 Ib. at 
the leading end of the band, is the limit possible under these 
conditions. The stopping power of the brake being the 
difference of the pulls on its two ends, this brake will have a 
net stopping power on the brake drum of. 16 Ib. in either 
direction for each 1 lb. applied to the brake handle. 

Now take the case of the ordinary single-acting band brake. 
This is arranged as in Fig. 2, the end B of the brake illustrated 








in Fig. 1 being brought in to the fulcrum of the brake lever 
at C as shown. This brake, however, will not do if the 
distance C D is kept as before, because every band brake must 
have a certain amount of play to allow for wear taking place 
between periods of adjustment, and to keep the conditions 
constant we must allow the distance in the present case 
double what it was in the first instance, because only one end 
of the brake is moved now instead of both before. We shall 


One pound at A will now give 10 Ib. at D, and this will 
give a pull on the other end of the brake of 90 lb., and a net 
stopping power of 90 Ib. less 10 lb., or 80 lb. in the ahead 
direction. In the reverse direction 10 lb. at D will necessitate 
a pull on the other end of 1°11b. for its production, or putting 
it in another way, of the 10 1b. applied at D, one-ninth is 
thrown away by a pull on the fixed pin C, necessary to keep 
the brake band tight, so that this brake will have a stopping 
power in the reverse direction of 8-9 lb. 

This single-acting brake therefore has five times the 
stopping power in the ahead direction, and more than half 
the stopping power in the reverse, possessed by the so-called 
double-acting brake described above. 

We now come to the consideration of the better type of 
double-acting brake illustrated in Fig. 3. In this brake 
the point E is fixed and the power applied at the other ends, 








Fig.3. 


B and D. The pull at E will now be three times the 
pull at B or D, the portion of the circumference embraced 
being less ; so that if we have 101b. at B and D, as in the first 
instance, we shall have a pull of 30lb. at E. This will 
give a net stopping power for this side of the brake g of 
20lb. To this must be added the stopping power of the 
other part of the brake F. Ten pounds at D will necessitate 
a negative pull of 6-61b. at E, and the net stopping power 
will therefore be 13-4 1b., and adding this to the retardation 
of the first part, we have 33-41b. in both directions. 

It is possible to increase the power of the double-acting 
band brake by its method of attachment. If, for instance, 
we make it fast to a fixed point of support by loose toggles, 
as in Fig. 4, we provide for the automatic change of the 
point of attachment with the direction of rotation. Thus, a 
moment’s thought will show that if the brake drum is 
rotating in the direction of the arrow K the brake band will 
be carried round with it until the toggle L takes tight by the 
pin M striking the end N of its slot, and the point of attach- 
ment will then be this pin M. If the brake band tends to 





rotate in the reverse direction the pin O will become the 
point of attachment, the pin M being loose in its slot. 

By this means it is possible to make a double-acting band 
brake embrace more than half of the circumference of the 
drum in whichever direction it rotates. Assuming that two- 
thirds of the circumference are embraced, the stopping power 
for 10lb. at each end B and D would be:—Auead part, 
53°4 1b. less 101b., or 43°41b,; astern part would probably 
give a stopping power of about 101b., giving a net total for 
this type of attachment of a double-acting brake of 53 Ib. in 
both directions. The stopping powers of the brakes described 
will be as follows :— 


Ahead. Astern. 
Ib. Ib. 
False double-acting .. .. .. 16 aaah sally ahi 
Single-acting.. .. .. .. «. %O «ew col ee 
True double-acting .. .. .. 28-4 .. .. .. 88-4 
Special attached double-act'ng.. £3-4 - 53-4 


The material to be used to line a band brake is of great 
importance. Many makers are now using metal to metal 
brakes, and under practical conditions there is little to 
choose between the stopping power of this type and the wood 
or leather-lined brakes. This is because so much more play 
must be allowed with the fibre brake. Thus the coefficient 
of friction of metal to metal is probably not more than -1, 
and that of leather or wood about ‘4; yet the metal brake 
may readily be the more powerful, for it is not possible, as 
pointed out above, to do with less than a certain definite 
amount of possible movement of the end of the brake band. 
With fibre lining this will probably be about 4in. Now, with 
metal lining the wear is so small that probably less than 
one-sixteenth of an inch will do, which would actually make 
the metal brake double as powerful as the leather-lined for 
the same muscular effort on the brake handle. 

A paper recently published on this subject points out that 
some woods lose scarcely any of their holding powers when 
saturated with cil. As most motor drivers know to their 
cost, leather loses all its grip when greasy, so it would seem 
a common-sense proceeding to use hard wood, such as poplar 
or oak, which are neither of them sensitive to oil, for band 
brake lining. The writer has fitted a car with a brake of this 
description, in which small wood blocks are fastened by two 
screws each to a stecl band, and he finds that this brake 
loses very little, if any, of its power wher soaked in oil. This 
is a most valuable feature in an automobile brake, for in the 
nature of things they are usually near a bearing, and it is not 
always possible to keep oil off them. It is also doubtful 
if wood loses its grip on being charred, as leather does. It 
was this loss of power on charring which appeared responsible 
for the loss of two lives in a recent accident. 








Or the 850 miles of the French Soudan State Railway 
from the Senegal River to the proposed terminus at Koulikoro, on 
the Niger River, the first section, from Kayes to Faugala, 
108 miles, is finished, and werk had progressed to the 258th mile 
in 1902 ; it is hoped that a length of 311 miles will be finished by 
the end of this year. and the terminus reached in 1904, in which 
event the road will be opened for traffic in 1905. The company 
building this line has encount« red many physical disadvanta es in 
its railroad schemes in the French West African possessious, the 
region to be opened up being destitute of navigable rivers, and so 
far from the sea that the work seems almost impracticable. All 








therefore have the distance A C as before, 4Qin., and the dis- 
tance C D din, 


material has to be carried over the sand bar at the estuary of the 
Senegal River, 





THE ENGINEER 


Nov. 27, 1903 





——— 
Ce 





LATHE FOR HIGH-SPEED STEEL—SECTION THROUGH APRON 


DARLING AND SELLERS, LIMITED, KEIGHLEY, ENGINEERS 





One C.l.Revolving Nut Bearing 
for Surfacing Friction 






























































Bevil Gear Inside Saddle Wing 19&24T %/eP. 


Feed Shaft Makes Six Revolutions Per Inch of Feed 





“Tne Exarsamr” 
HEAVY SERVICE LATHE. 


A GOOD many months ago we illustrated and described a | err on the light side with the back centre. 


fine lathe made by Darling and Sellers, Limited, of Keighley, 
for high-speed cutting. There were two fundamental ideas 
about that lathe, one the great size of the cone pulley, and 
the other the double tier bed which gives a very useful 
additional support tothe saddle. Since then the makers have 
carried the same principles into larger machines, and to-day 
we illustrate an 18in. lathe 
made by them, which, whilst 
having a family resemblance 
to the earlier machine, is far 
largerin every way. The first 
thing that strikes one on looking 
at the picture—see page 523—is 
the enormous size of the fast 
headstock, and the camera is 
credited with exaggeration. It 
is true that the position in 
which the lathe is taken is 
likely to make the cones 
appear to advantage, but, at 
the same time, we can assure 
our readers that the exag- 
geration is not pronounced, 
Figures do not convey quite 
a correct idea, but when we 
say that the biggest step is 
33in. diameter by 6}in. wide 
it will be understood that the 
head is built on a striking 
scale. If the engraving be 
examined it will be observed 
that in front of the cone is a 
gear box, the spindle being 
carried by three bearings. By 
placing the gearing thus in 
an independent headstock the 
design can be so modified that 
there is practically no restric- 
tion at all as to belt angle, 
as no webs to support the front 
bearing are required. 

The driving gear is of two 
ratios, so devised that the geo- 
metrical progression from belt to low ratio and thence to high 
ratio is not disturbed. By this provision of low ratio gearing 
with ample belt width heavy cuts may be taken on work of 
moderate diameter without the high belt speed that is 
demanded when only high ratio gearing is provided. It is 
unnecessary to insist on the importance of this feature where 
@ machine is required to work at full capacity under all con- 
ditions. The change of gear is positive by clutches operated 
by the lever in front of the headstock. 
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The loose headstock is made conformably with the power 
of the lathe. There was a time when tool makers were apt to 
That this is 

not the fault now-a-days is obvious. Wegive a little drawing 
of the loose head of this particular lathe, from which a good 
| notion of its substantiality may be derived. Note that no 
| less than four bolts are used for holding it down. Could any- 
| thing speak more eloquently of the work the lathe is expected 
to undertake ? 
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LOOSE HEADSTOCK 


We give above some drawings of the gearing in the apron, 
| but they do not show the saddle proper. Our readers will, 
-however, remember that a lower slide is fashioned on the bed 

of the lathe—see the engraving—that supports the saddle 
| further out than the front shear can, and thus holds it well 
| up against the thrust of the tool. The present lathe is not 


| fitted for screw cutting, and the only means of moving the | 


saddle is by means of the rack, which, is of,cut steel. That 
there is no lack of power for effecting the feed may be seen 


Swaiw 


from the large diameter of the friction couplings in the apron 
—see the drawing. The little lever seen on the apron 
just to the left of the surfacing friction is for reversing the 
feed. 

We give drawings also of the feed gear box—page 525. It is of 
the usual type, with a spring key, but it can be moved instantly 
without jar or knock whilst the machine is in motion. For 
the details of the arrangement we may refer our readers back 
to our previous article. Four feeds are obtainable in this way, 
jyin., jjzin., Jin., and in. per revolution. The feed shaft 
extends right along the lathe, of course, and as the beds are 
made long, about 18ft. in this case, supports are deemed 
necessary. They are very neatly contrived. One of them 
can be seen on the lower slide close to the end of the saddle. 
They slide freely on the lower tier, and are pushed in advance 
of the rest, but when the rest returns a catch engages and 
draws the supports back to a certain predetermined position 
and there leavesthem. Ifsomething of the sort were not pro- 
vided these brackets would be simply pushed to the two ends 
of the lathe and left there. It will be noticed that in the 
lathe illustrated the feed is positive. Sometimes a broad belt 
drive is fitted instead, and this we think the wiser plan, as it 
provides a useful safety valve. 

Of the many other points about the lathe we need not 
speak. It is obvious that the slide rest is provided with the 
usual handles, that there is gearing for moving the loose 
headstock, that a lubricating pump is fixed at the back, and 
that there is an ample trough under the bed. All these 
anyone may see for himself by inspecting the engraving. A 
few dimensions may be found useful. The maximum length 
that can be turned with a bed 18ft. long is 8ft. 2in., and the 
greatest diameter over tbe saddle about 24in. The full width 
of the bed, including the lower tier, is 2ft. 5in. The bearings 
of the main spindle are very solid, and are made of hard 
bronze. They are 7in. diameter by 104in. long. The ratio of 
gearing is Gand 14:7 to]. With a four steps cone there are 
twelve changes of speed with one speed countershaft. 

Two of these machines we have examined carefull Jy, one in 
progress in the makers’ shops, the other at a works in W ake- 
field, and we can speak in the highest terms of both the design 
and the workmanship. The lathe is a fine example of what 
a machine for hard and continuous work should be. 








Tur Board of Trade returns as to the operation of 
continuous brakes, during the half year ended December 3lst 
last show that trains with vacuum automatic brakes fitted ran 


| 81,228,052 miles and returned 315 faults, and those fitted with 


Westinghouse automatic brakes 33,717,027 miles for 274 faults ; 
the average miles run per fault being 257,850 and 123,054 
respectively. Among the “ vacuum” companies the London and 
North-Western Railway returned 63 faults for 13,134,718 miles ; 
the Great Northern Railway 46 for 6,825,741 miles, The Great 
Western Railway ran 13,058,263 miles with only 45 faults. 
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LITERATURE. 


The Steam Turbine. By Rosert M. Neitsox. Second 
edition, revised and enlarged. Longmans, Green and Co. : 
London, New York, and Bombay. 1903. 

Tue first edition of this work is fairly well known to 
engineers. The book before us is an amplification of its 
predecessor; the same blocks have been used, how- 
ever, and the result is not always satisfactory. The 
author states in his preface that his intention has been to 
describe not only the principal parts of the steam turbine, 
but also the small details on which it so largely depends 
for success. We fancy that very few of our readers have 
an accurate notion how small these details are. They 
will find an engraving on page 5 which will enlighten them 
on this point. 

The book begins with general remarks on turbines, 
which are followed by the history of the steam turbine. 
It is one of the oldest forms of steam engine, and even 
as far back as 1843 Pilbrow had invented and patented a 
steam turbine which embodies some of the principles of 
the most modern wheels, A drawing of what ought to 
have been a fairly eflicient engine will be found on 
page 21. 

he fourth chapter is mathematical, and is devoted to 
the consideration of differences between the steam turbine 
and other motors. The point dwelt on is that while the 
volume of the liquid used in driving a water wheel 
remains constant during its passage through the wheel, 
the volume of the steam fluid is constantly augmenting. 
He compares the kinetic energy of a cubic foot of water 
moving at 96ft. per second, with that of a cubic foot of 
steam moving at 2200ft. per second, and he assigns then 
the same values—9000 foot-pounds. It is by no means 
clear, however, that this is a proper comparison to draw. 
The time element is left out, and we have the old 
difficulty as to whether energy is to be calculated directly 
as the velocity, or as the square of the velocity. Again, 
the flow of steam is modified by practical conditions 
which are scarcely yet understood. We cannot digress, 
however, now to consider these points at length ; nor can 
we see at all what Carnot’s formula has to do with the 
steam turbine, which is an absolutely irreversible engine, 
depending for its work not on the pressure of the steam, 
but on its momentum. Our author makes quite clear 
the reasons why a high vacuum is essential to economy 
with the steam turbine. Ouae is that the friction set up 
between the surface of the turbine and the steam at 
extreme velocities is very great, and, therefore, the pressure 
outside the wheel and inside the case should be made as 
small as possible. 

Mr. Neilson has written about every steam turbine 
which has any pretensions to success. The Parsons and 
the De Laval, the Rateau and the Seger, the Stumpf and 
the Curtis, all are described, and the descriptions are on 
the whole very good and accurate. He is a warm 
advocate of the steam turbine, but on the whole he is 
fair. We fancy that he thinks that the turbine, even as 
it is, is bound to supersede the reciprocating engine. 
This is not our opinion; but we believe, on the other hand, 
that it will be possible to introduce improvements which 
will get over the existing difficulty. 1t may yet be found 
practicable to fit a couple of turbines, say 20ft. in 
diameter, in a ship, each of which will drive a propeller 
shaft at 200 revolutions per minute. It is indisputable 
that the enormous speed at which the existing turbine is 
run is a defect, and to getting over this inventors should 
devote their energies. 

Finally, we may say that we do not know any book on 
steam turbines which is so likely to meet the wants of a 
large number of our readers. Mr. Neilson’s style is lucid. 
He is not diffuse, and he has evidently spared no trouble 
to bring his work up to date. 


The Engineer in South Africa. By Srarrorp Ransome, 
M. Inst. C.E., Special Commissioner of THE ENGINEER in 
South Africa. Archibald Constable and Co., Limited. 
1903. 

Tue causes to which this book owes its origin must be 

fresh in the minds of many of our readers. Not long 

after the termination of the Boer war, and when England 
and the-world were full of the sudden and wonderful 
development which was to take place in our new 
colonies, we decided in the general interests of engineers 
to send out a special representative, an engineer, to see 
for himself the condition of those countries, and to send 
us reports which should be of assistance to his pro- 
fessional brethren at home. For that work we appointed 
Mr. Stafford Ransome our Special Commissioner. He 
spent many months in the country, and acquired 
at first hand a large mass of valuable information 
which he threw into a series of letters published 
at short intervals in our columns. Upon those 
letters this book is very largely founded, and under 
the circumstances it would be scarcely seemly for us to 
enter upon a regular review of Mr. Ransome’s work. 

But since many of our contemporaries have already dealt, 

most of them very kindly, with our Commissioner’s 

work, we may perhaps be forgiven if we say a few words 

about the volume before us. -And this we find, to a 

certain extent, to be almost a necessity, for we still 

receive from our readers frequent inquiries for the issues 
containing Mr. Ransome’s article, and as these can no 
longer be supplied, many may be glad to know that the 
articles—or rather the substance of the articles—may 
now be obtained in book form. In a sense, too, Mr. 

Ransome’s book is better than his.letters.- Writing as he 

travelled from place to place, he had to acquire new 

ideas wherever he pitched his tent, and broad views and 
generalisation were out of the question. But when his 
journey was complete, when he had the whole bird’s-eye 

view of the trade of South Africa before him, he was in a 

position to draw together those threads which the 

exigencies of the Press left more or less divergent. His 
book shows the result. Substantially it is composed of 
his letters to us, but so fortified by further experience 





and so connected and collated that, as might be antici- 
pated, it is in many respects an improvement upon 
them. 

The chapter on which Mr. Ransome sets the most 
value is that in which he discusses the trade centres in 
the new colonies. The result of the war was to wipe out 
all the old landmarks and all the old trade routes. A 
new geography was wanted. The capital towns were no 
longer in the right places; the course of trade was 
neither the most economical nor the most natural ; and 
the seaports needed redistribution. To attempt to 
divide the map of the colonies in such a way that com- 
merce could be carried on under the best conditions was 
no light task, and Mr. Ransome deserves congratulation 
in that many eminent South Africans have expressed 
approval of his hypothetical divisions. All of South 
Africa south of the Zambesi and east of German terri- 
tory, he has divided into five great business areas, each 
served by its own seaport and great trunk railway. The 
first section has Capetown for its port, the second Port 
Elizabeth, the third East London, the fourth Durban 
and Delagoa Bay, and the last Beira. The lines which 
divide these areas are geometrical, they are apart alto- 
gether from local characteristics or existing ‘‘ county bound- 
aries.” These areas are purely trade districts. Irom 
this map Mr. Ransome developes a business policy for 
manufacturers which is well worth careful study, 
and should be of material assistance to the engineer at 
home in appointing his agents and settling the situation 
of his depots. In other chapters the author discusses 
the harbours, the railways, the roads, the mines of South 
Africa: he discourses on the cost of living, the need of 
irrigation, and labour difficulties ; here he chastises the 
British manufacturer himself, and there he defends him 
against the lash of the violent and uninformed critic. 
He is sometimes historical, sometimes descriptive, some- 
times admonitory, but, we think, always readable. That 
much we may be allowed to say for our own Commis- 
sioner. What else might be said for his book we leave 
to his readers to judge for themselves. 








MR. SAMUEL WAITE JOHNSON. 


Many of our readers are already aware that Mr. Samuel 
Johnson is retiring from his position of locomotive superin- 
tendent of the Midland Railway, and under the circumstances 
a short account of his career as an engineer will be found 
interesting. Mr. Samuel Waite Johnson was born at 
Bramley, near Leeds, and was educated at the Leeds 
Grammar School. He commenced his career as a pupil under 
the late Mr. James Fenton, at the large engineering works of 
Messrs. E. B. Wilson and Co., Railway Foundry, Leeds, 
where the manufacture of locomotive and stationary engines 
and general engineering work was carried on. He was after- 
wards engaged as manager of workshops for repairing loco- 
motive engines at Peterborough, on the Great Northern 
Railway, and from there became works manager of the loco- 
motive and carriage and wagon works of the Manchester, 
Sheffield, and Lincolnshire Railway Company, at Gorton, 
Manchester, for five years. From thence he obtained his 
first appointment as chief locomotive engineer of the Edin- 
burgh and Glasgow Railway, and remained in that position 
at the absorption of that line by the North British Railway 
Company as locomotive superintendent of the Western divi- 
sion for twoyears. In 1866 he received the appointment of 
chief locomotive and carriage and wagon superintendent of 
the Great Eastern Railway, which he held for seven years, 
and during this time he first introduced express four-wheel 
coupled bogie passenger tender engines. In 1873 he was 
appointed to the position he is just vacating on the Midland 
Railway, being at the same time locomotive engineer to the 
Somerset and Dorset Joint and Midland and Great Northern 
Joint Railways. Mr. Johnson has successfully introduced the 
various types of engines now in use on the Midland Railway 
His four-wheeled coupled express bogie engine Peatrice took 
the gold medal at the Saltaire Exhibition in 1887, and his 
single driving-wheeled engine, No. 1853, with bogie in front, 
was accorded the Grand Prixat the Paris Exhibition in 1889; 
and also a similar type of engine, but larg-r, named 
Princess of Wales, was awarded the Grand Prix at the Paris 
Exhibition of 1900. 

Since the year 1900, to meet the ever-increasing require- 
ments of the traffic, Mr. Johnson has introduced two new 
classes of four-wheeled coupled express passenger engines, 
and one enlarged type of six-wheeled coupled goods engine. 

The new passenger engines were required to work the 
heavy and fast express trains, and in the first series a boiler 
with a Belpaire fire-box has been introduced, and its size 
made considerably larger than any of the boilers previously 
built on the Midland Railway. The working pressure was 
increased to 1801b., and the tractive power is about 23 per 
cent. greater than the Princess of Wales type. For these 
engines larger tenders were also constructed, with a carrying 
capacity of 4500 gallons of water, and from 5 to 6 tons of 
coal, and instead of being supported on the usual six wheels, 
the tank and framing are carried on two four-wheeled 
bogies. 

With a view to effecting economy, and taking even greater 
loads than those hauled by the engines just briefly noticed, 
the second series of passenger engines was introduced. In 
this case the size of the boiler was further increased; and the 
working pressure raised to 195lb., and the usual arrange- 
ment of two high-pressure cylinders was replaced by three 
cylinders, which are arranged on the compound principle. 
The engines so cag amongst the most powerful in 
the country, and proBabfy-the most efficient. They are 15 
per cent more powerful than the first series of engines 
described above, and in practice it has been proved that they 
are capable of dealing with light loads as economically as 
heavy ones. So far, it would appear that the wear and tear 
of the working parts of these engines as compared with that 
experienced in the case of two-cylinder “ simple” engines is 
considerably lessened. 

New goods engines of a more powerful type have been built ; 
the boilers and fire-boxes have been made considerably larger 
than those of the old standard goods engines, and thereby 
these engines are capable of hauling loads 20 per cent. heavier 
than those taken by the older pattern. 

But few people have any idea of the duties and respon- 
sibilities attached to such an. office as that of chief locomo- 
tive superintendent of a Jeading railway. For instance, it 
may be mentioned that there are no less than 2948 engines 





belonging to the Midland Railway, whose annual mileage jg 
64 millions of miles, and for this work they consume about 
1,323,400 tons of coal. The staff of the locomotive dopart. 
ment aloné numbers 18,131, and their salaries and Wages 
amount to £1,299,800 a year. 

Mr. Johnson is a member of the Institution of Civil ip. 
gineers, and was president of the Institution of Mechanica) 
Engineers in 1898. He is a Justice of the Peace for the city 
of Nottingham, and several years ago his Highness tho 
Khedive of Egypt was pleased to make him a Commander of 
the Imperial Order of the Medjidieh, and also an officer of 
the Order of Osmanieh, for services rendered in training 
engineering pupils for the Kgyptian Government railways, 

t may be pointed out as a remarkable fact in railway 
history that the Midland Railway has had only two loco. 
motive superin*endents since its establishment. In 1844, 
when the Bismingham and Derby, North Midland, anq 
Midland Counties railways were amalgamated under the title 
of the Midland Railway, Mr. Matthew Kirtley, who was 
locomotive superintendent of the Birmingham and Derby 
Railway, became the superintendent of the amalgamated 
companies, and remained in that position for nearly thirty 
years, and, as will be seen by the previous remarks, Mr, 
Johnson has had a tenure of office of a similar length. The 
position that Mr. Johnson is leaving is being taken by \fr, 
R. M. Deeley, with: Mr. Cecil W. Paget as works manager, 
Their appointments will date from January Ist next. 








DOCKYARD NOTES. 


Some strange rumours are about concerning the Drake, 
which is said to be leaking badly. We may say at once that 
things are not so bad as rumour in the daily Press represe1its, 
but at the same time there is some fire tothe smoke. Soin2- 
thing has been made of the fact that, realising as she does 
a great deal more horse-power than her hull was ever desiyned 
for, the Drake hasgivenin totheextrastrain, but wearesceptical 
about this. Her sister, the Good Hope, has longer mileage and 
has done a great deal of fast steaming, but she is right as a 
trivet. Naval officers, who may of all men be regarded as 
impartial judges on such a point, are prone to assert that 
contract work is better than that of the Royal Dockyards, 
and the Drake, being a dockyard vessel, certainly standsto be 
used as an argument. As to the facts, there are no leaks 
whatever in her hull, and the trouble is over aleaky bulkhead. 
It is not at all probable that the ship will be replaced by a 
sister, as reported. The repairs will occupy about three 
weeks, = el 

THe Berwick, with Niclausse boilers, has been selected to 
represent that type against the Belleville in the Kent and 
sisters already sent to join the cruiser squadron. The noxt 
cruise is likely to furnish some extremely interesting data, 
and should be of more value perhaps than the competitions 
carried out under the supervision of the Boiler Committee, 
as in these last there are of necessity special conditions which 
cannot obtain at sea. For theoretical data hand-picked coal 
and so on are excellent, but the engineer who runs his ship in 
service does not get that kind of thing. He has to take what 
he can get and make the best of it, and woe betide him if his 
coal bill is excessive or his smoke conspicuous. 


In connection with smoke—a subject all naval engineers feel 
strongly about—Lord Charles Beresford has, according to 
report, invented a variant on the time-honoured ‘“‘ Attention 
is directed to the smoke issuing from your funnels,’ The 
seresford version made to the Mars is said to have run :— 
‘« For some hours the beauty of the horizon has been dis 
figured by the Stygian pall from the Mars.’’ The Mars is 
burning oil fuel, and the smoke nuisance is still some way 
from being abated. 


Tue Japanese cruisers Matsushima, Itsukushima, and 
Hashidate have had their military tops removed, and signal 
masts substituted. 








EXPRESS PASSENGER ENGINE, GREAT 
NORTHERN RAILWAY. 


In our issue of August 7th last we gave a description of the 
ten-wheeled passenger express engine which took the special 
train containing a party of the members of the Institution of 
Mechanical Engineers attending the summer meeting at 
Leeds from that city to Doncaster. We stated at that 
time that on a future occasion we should give detailed 
drawings of this engine—a promise which we fulfil to-day. 
The description alluded to was so full that there is nothing 
to add to it, but we may recall a few of its leading particulars. 
The cylinders are 18}in. diameter by 24in, stroke. The 
driving wheels, which are four-coupled, are 6ft. Sin. in 
diameter. The boiler is 16ft. long between tube plates, and 
5ft. Gin. in diameter. The total heating surface is 2500 
square feet and the grate area 30°9 square feet. The total 
weight of the engine is 654 tons, of which 36 tons comes 
directly on the driving wheels. The tender weighs 41 tons, 
engine and tender together weighing, therefore, 1064 tons. 
The water-carrying capacity of the tender is 3670 gallons, and 
there is space for five tons of coal. The remaining features 
of this fine engine will be readily obtained from the two-page 
supplement which accompanies this issue and from our issue 
of the 7th of last August. 








ARTHUR LLEWELYN TANGYE. 


We regret to have to record the death of Mr. Arthur 
Tangye at the early age of thirty-five years. He was the 
s2cond son of Sir Richard Tangye, and whil-t being a director 
of the works at Soho, practised as a solicitor in London. His 
death was not unexpected, as he had been ill for man) 
months. He was a director also of the ‘‘ Midland Hxpress 
Limited, and a few years ago he visited the | nited States on 
its behalf to study American publishing methods. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admira:ty :—Engineer commanders: J. T. 
Purkis, to the Hotspur, and for duties in Reserve at Bermuda ; 
J. W. Pleming, to the Monmouth. Engineer lieutsnants: W. 
Edwards, to the Fire Queen, for the Invincible ; W. H. Pratt and 
H. R. S, Hughes, to the Monmouth ; W. G. Ludgate, G. Northey, 
and I’, L, Crook, to the Berwick. Engineer sub-lieutenants : 
J. Wisdom, to the Berwick ; A. W. J. Turner, to the Monmouth. 
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THE BERLIN-ZOSSEN RAILWAY RUNS. 


Some interesting details are to hand regarding the high- 
speed runs made with the electric train on the military line 
between Berlin and Zossen. The trials, it will be remembered, 
are being made on a line which is 14'3 miles long, and 
practically level. With the exception of one curve of 600Uft. 
radius the line is straight for the entire distance. Three-phase 
current at 13,500 volts is employed, this pressure being con- 
verted down by transformers in the train to 1500 volts before 
being delivered to the motors. Three copper trolley wires 
are used, these being supported on poles, sei 100ft. apart, 
from perpendicular steel bow hangers, the poles being at one 
side only of the line. The current is coi] -cted by two sets of 


three-loop collectors, these being held against the wires by | 


springs. The first experiments were made with 63 |b. rails 
ballasted with gravel. When the speed reached 93} miles an 
hour signs of failure of the permanent way were apparent, 
and at 994 miles the rails were so bent and sprung as to pro- 
hibit further experiments tili the line was relaid. The 63 Ib. 
rails were then replaced by 82 lb. rails, 50ft. long, laid on 
pine sleepers placed 26in. apart. The gravel ballasting was 
also taken away and broken rock used in its place. Large 
hooked tie plates were employed, and the holes for the screws 
in the ties were bushed with hard wood Guard rails were 
also laid aside the carrying rails, the guard rails being secured 


on their sides in special chairs, with the bottom flange towards | 
The upper edge of the | 


the carrying rail, and 2in. from it. 
bottom flange of the guard rail was fixed so as to be 1j.n. 
about the running rail. It is said that, as far as the experi- 
ments have progressed, these guard rails have not been 
necessary. 
Learing plates, tie plates, bolts, &c., weighed about 189 !b. 
per yad run. In the first series of tests the cars had four 
Motors, twoon each truck, the four having an aggregate of 
1000 horse-power. In the second series of tests, though the 
car bodies remained the same, the trucks were re-desigaed. 
They are six-wheeled, and each truck carries two motors of a 
higher power. One of the motors is on the front and one ou | 
the trailing axle, the middle axle ruuning free. The wheel | 
base has been increased from 15ft. 5?in. to 16ft. 5in., and | 
the centre pins give some little side play. The frames, which | 
in the first design partially covered the springs, have been | 
reconstructed, so that the springs are now outside, Equalisers 
—_ also been added. These changes have been so success- 
pe that the cars are now said to run as smoothly at the 
lighest speeds as those of the old form did at 80 to 85 miles | 
per hour. The cars themselves are 72ft. 2in. long, and 
—— about 200,0001b. The body and running gear weigh | 
: out, 106,000 Ib., and the motors, transformers, and other | 
rs equipment weigh 94,0001lb. The transformers, | 
. ich are hung under the car, weigh about 26,000lb. A 
coe battery weighing 6311b. is carried on the car to 
wee ? current for lighting purposes. In one of the runs, in | 
cal *. speed of 124-8 miles an hour was reached, the | 
wae ah in each motor was gradually increased until each | 
this a ere some 350 ampétres. Allowing for losses, | 
pire led somewhere about 2600 horse-power as a_ 
- Within one and a-quarter miles the speed had reached | 


the windows. 
had been overtaken in its flight. 
front end of the car was found to be plastered over with flies, 
bees, and other small insects, looking as if they had been 
| crushed under the thumb nail agaiust the glass and iron. 
The speed of 124°8 miles an hour was reached at 8-7 miles | 
Only a kilometre was run at this 
speed, the rest of the way being covered by the momentum. 
The whole distance between Berlin and Zossen was done in 
about eight minutes, the average speed, therefore, being some 
107} miles. No damage was done to the rolling stock by this 
| high speed. 


Ths actual double line of rails, with fish and | 


the same speed on the level. 
remarked had been prepared for the occasion, were passed 
without shock, at specds from 112 to 115 miles per hour. At 
road crossings fragments of ballast as large as walnuts were 
blown into the air behind the train. 
the effect of these high speeds on persons travelling in the 
cars, and on objects overtaken, we may mention that looking 
forward it seemed as if the line were for mile after mile being | 
literally swallowed up by the car. 
as loud as the blow of a fist on a table was heard on one of 
This was found to be caused by a bird which | 
At the end of the run, the | 


from the starting point. 


74 miles per hour, and § of a mile further on this had risen 
to 93 miles an hour. An incline of 26ft. in a mile required 
300 horse-power more for a given speed than was taken for 


Switches, which it must be 








abous 28,000 tons. 


modation amidships. 
come immediately abaft the first-class. 


vided with one propeller only. 
know that twenty-one boats out of the twenty-seven are of 
over 10,000 tons each, this number including three of over 
| 20,000, one of 17,000, and two of over 15,000 tons. 

The Baltic is to be fitted, as regards accommodation, upon 
the same lines as the Cedric and the Celtic. 
shade deck runs fore and aft, with three tiers of deck- houses 
and two promenade decks over them. The first-class dining 
saloon will be on the upper deck, and all the first-class accom- 


THE NEW WHITE STAR LINER BALTIC, 


On Saturday last Messrs. Harland and Wolff launched av | 
Belfast the latest addition to the White Star fleet. This vessel, 
the Baltic, of which we give on page 527 a view as she will appear 
when ready for sea, is the largest vessel afloat. 
725ft. 9in., her breadth 75ft., aud h-r depth 49ft 
tonnag4 will be nearly 24,000, and her capacity for cargo | 
The displacement of her load draught 
ill be about 40,000 tons, and as she wen down the ways on | 
Saturday she represented a deadweight of 15,000 tons. 
engines will be of the quadruple-expansion type, and of about 
13,000 indicated horse-power. 
her at the rate of about 16} to 17 knots. 
fore, has been made to attain high speeds, and in this respect 
the Baltic resembles other vessels of this line, such as the 
Oceanic, the Cedric, and the Celtic. 
provided with twin screws, and it may be of interest to state 
that of the White Star fleet, which is made up of twenty- 
seven vessels, totalling nearly 350,000 tons, but two are pro- | 


They are intended to propel 
No attempt, there- 


The Baltic is, of course, 


It is interesting likewise to 


A continuous 


The second-class acconimodation will 


The third-class 


As giving some idea of 


At one place a blow quite 


Her length is 
Her gross 


Her | 


passengers will be provided for aft of the second-class, and to 

a limited extent in the fore part of the vessel. A feature in 

this accommodation will be the large number of state-rooms 
| containing two, three, and four berths, and the comfortable 
dining-rooms, fitted with tables and revolving chairs. There 
will be accommodation for nearly 3000 passengers, besides 
quarters for a crew of about 350. The grand first-class dining 
| saloon wi!l extend the full 75ft. breadth of the ship. 
| Messrs. Harland and Wolff have no less than four times 
| had the honour of launching the vessel which was the largest 
afloat at the date ofitslaunching. The first of these was the 
Oceanic in 1899. Then came the Celtic in 1901, and then the 
| Cedric in 1902. The gross tonnage of the Oveanic is 17,274, 
her length 705ft., her depth 49ft., and her breadth 68ft. The 
Celtic and the Ced:ic have gross tonnages of 20,904 and 20,950 
| respec ively; the length, depth, and breadth of each being 
700ft., 49ft., and 75ft. The Deutschland, it may be added, 
has a displacement of 23,200 tons, and her dim-nsions are 
684ft. long, 67ft beam, and 40ft. deep. Her gross tonnage 
is 16,200. The Kai-er Wilhelm II. is larger than the Deutsch- 
| land, but only excels the Baltic in speed. 








| A MINERAL SURVEY oF CEYLON, restricted to minerals of 

| probable economic value, is at present being co ducted at the 

| request of the Government of Ceylon, with the co-operation of the 
Scientific and Technical D-par'mens of the Imperial Institute. 
Mr. A K. Coomaraswamy and M-. James Parsons have been dis- 
patched to the Colony fur this purpose. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND — 
The second general mesting of tne forty-seventh session of the 
Institution of Ewinveers and Shipbuilders fn Scotland was held in 
the hall of th» [nstitutiua, Bato-street, Giaszow, on 24th inst. 
Protessor J. H. Biles, vice-pre-ide.t, occupied the chair, and there 
was a large atten.ance At the out-et nluety new members were 
declared elected. After dis-ussiuns on Mr. F. J Rowan’s pyper 
en ‘“*Superheated Steam.” and Mr John Rkw’s es-ay on 
‘* Improvements iu Valve Gears.” a paper by Mr. Ra kin Kenuedy 
on * Marive Prope iers with Noa-Rover-inle tn iucs and wth 
Internal Combustion Engines,” was submitted. Toere were five 
s\stems, acvording to the author, whereby « vesse! mi.ht be pro- 
| pelled and controiled when driven by a non-reversible engine, 
| One was by means of a screw-propeller with movable blades 

operated by a sliding rod through-a hollow shaft. This wasa 
| favourite method for small craft. Auother method was by a scraw 
| propeller and mechanical reversing gear, usually in the form of 
friction clutches and spur-wheels. A third was by two screws— 
a right and a left-handed screw—c nnected by a ‘sliding rod 
through a hollow shaft, whereby either :crew might bé loose and 
the other locked and driven. A fourth was by means of electrical 
control, the engine driving a dynamo and a motor driving the 
screw, while a fifth was by means of wa er jet propellers. In 
summing np he said he found it was generally conceded that the 
movable screw blades were only acceptable on the smaller launches 
and dingbys, probably up to 5 horse-power. The mechanical clutch 
gear was more efficient and less liable to accident, and was relisble 
up to about 10 horse-power, and might be tolerable in even larger 
powers up to 25 horse-power. For larger powers there was little 
experience to go upon, but there was a choice between an oil 
engine, the water-jet propeller pump, and the electru-motor, with 
a dynamo on the engine. 
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THE MOTOR CAR REGULATIONS. 
(From a Legal Contributor.) 

Two documents of the greatest importance to owners 
of motor cars were issued last week by the Local Govern- 
ment Board. We refer to the “ Regulations as to Registra- 
tion and Licensing, made in pursuance of the Motor Car 
Acts, 1896 and 1903,” anda circular letter addressed to 
the councils of counties and county boroughs explaining 
the regulations. 

In order to understand the regulations it is necessary 
to recall the general effect of the Motor Car Act of 1903. 
It sets up a system of registration for motor cars, in 
order to render the identification of cars and their owners 
more easy; it provides that every driver ofa motor car shall 
have a licence, and inflicts penalties in cases where persons 
drive cars when they do noi hold licences. The Act also 
repeals the existing maximum speed limit for motors, 
and substitutes a limit of 20 miles an hour; but at 
the same time it makes provision for cases in which 
persons, although they may be travelling at speeds 
within the legal limit, are doing so in circumstances 
which render their cars dangerous tothe public. The 
Act also empowers the Board of Trade to make regula 
tions in special cases, having for their object a reduction 
in particular localities of the maximum liunit of speed to 
10 miles an hour, or the prohibition or restriction of the 
driving of motor cars on specified highways. 

It may be convenient if we draw attention to the 
salient features of the regulations which have now been 
issued with a view to carrying the Act of 1903 into 
effect. They are divided into three parts:—Part L, 
Registration of Motor Cars; Part II., Licences; Part IIL., 
Supplemental. 

Part I.: Registration of Motor Cars. — By these 
regulations it is provided that the council of every 
county and county borough must establish and keep a 
register of motor cars, index marks for each county and 
borough council in England and Wales being provided 
in a schedule. For instance, every motor car registered 
by the London County Council must have the letter 
“A” prefixed to its distinctive number. Combinations 
of two letters provide a sufficient number of distinctive 
groups to provide for every council. Thus, the Borough 
Council of [pswich is represented by the letters ‘* D X;” 
the East Riding County Council by “BT.” To avoid 
confusion the letters G, S, and V are confined to Szot- 
land, and the letters I and ZtolIreland. The schedule 
of names of councils does not apply to those two countries, 
but the Scottish and Irish Local Government Boards are 
issuing simular regulations with schedules of their own 
county and borough councils. 

The owner of a motor car who wishes to register must 
give the following particulars on a form :—(1) His full 
name; (2) his postal address ; (3) the description or type 
of car, i.e., whether a steam lorry, or electric brougham, 
or motor bicycle, with the addition in each case of the 
name of the maker, or name by which the type is 
ordinarily known; (4) (except in the case of a motor 
bicycle) type and colour of body of car; (5) weight 
unladen; (6) whether intended for (a) private use, or (0) 
trade purposes, or (c) for use as a public conveyance ; (7) 
particulars as to the position on the car on which it is 
proposed to place the plates forming the identification 
mark. The fee for the registration of a motor car is 203.; 
in the case ef a moior bicycle it is 5s. 

Pausing here, it is clear that the difficulty of ascertain- 
ing the ——_ necessary for registration can best be 
obviated by having them drawn up by the company or 
person who manufactures and supplies the vehicle. It 
is to be observed that if the necessary particulars are 
supplied the council must forthwith assign a separate 
number to the car and register it by making the necessary 
entry. In case the ownership of a car is changed notice 
of the change must be given to the council, and an 
application must be made either to cancel the existing 
registration or continue it under the new ownership. A 
fee of 53. in the case of a motor car, and of 1s. in the 
case of a motor bicycle may be charged for effecting this 
change. If any change is made in a car which affects 
the accuracy of the particulars given when registration 
is applied for due notice must be given, but no charge 
is here made for the necessary amendment of the 
register. 

So far the regulations do not impose any very onerous 
duty upon the owner of a motor car or motor bicycle. 
It is the provisions with regard to the identification 
mark which are likely to give rise to trouble and annoy- 
ance. The marks to be carried are to consist of two 
plates of one or other of the following shapes :— 


Alcrrotion Diagrams No. 1 


AB 
242 
AB-24 


All letters and figures must be 3}in. high; every part 
of every letter and figure must be jin. broad. These 


motor bicycle. The letters must be white on a black 
ground. One mark is to be in front of and the other on 
the back of the car, both in such positions as to be easily 
distinguishable. In the case of a motor bicycle the 
marks may be placed on either side of the vehicle. 
The councils may, if they think fit, supply the necessary 
plates to applicants for registration, and make a charge 
for them. Plates, however, are not absolutely necessary. 
It will be sufticient if the distinguishing letters are 
painted on the car, but they must be white on a black 
ground, and of the same dimensions as those which are 
to be put on a plate. 

The owner of a motor car has further duties imposed 
upon him. Article XI. provides that, ‘‘ Whenever during 
the period between one hour after sunset and one hour 
before sunrise a motor car is used on a public highway, 
a lamp shall be kept burning on the car, so contrived as 
to illuminate by means of reflection, transparency, or 
otherwise, and render easily distinguishable every letter 
or figure on the identification plate fixed on the back of 
the motor car or of any vehicle attached to the back of 
the motor car, as the case may be. In the application 
of this article to a motor tricycle or motor bicycle of a 
weight unladen of not more than three hundredweight. 
the plate fixed on the front of the motor car may, if 
desired, be substituted for the plate fixed on the back of 
the motor car.” 

Admitting that there is necessity for an identifying 
number to be affixed toa motor car, it is obvious that 
identification at night is just as essential as in the day 
tume. It is worthy of remark, however, that the duty of 
the owner of a motor car is even more stringent than 
that of a cab proprietor, who need not illumine his number 
plate. No doubt the requirements of the regulations will 
be met by a transparent plate at the rear of the car, 
upon which the letters will appear in the daytime, and 
behind which a lamp may be placed at night. Under 
existing regulations it is necessary to carry a lamp at the 
rear of a car ; it may be possible to re-arrange the position 
of this lamp so as to make it illuminate the distinctive 
mark. 

Provision is also made—in Article XII.—for the grant 
of a general identification mark toa manufacturer or dealer. 
This mark may only be used while the motor is in the 
hands of a dealer or with a customer on trial. It is sug 
gested that all “ general marks” shall be in white letters 
onaredground. By means of such a mark the owner 
for the time being of the motor can be traced. A 
“general” plate must be fixed and illuminated in the 
same manner as a special mark. 

The public are not apparently to have access to the 
register of motor cars—indeed, it would be wrong to have 
itso. This part of the regulations, however, concludes 
with the following significant paragraph :—‘ An officer 
of the Inland Revenue Department may, without charge, 
at all reasonable times, inspect the Register of Motor 
Cars and take copies of any entries init.” For the pur- 
pose of ascertaining whether an income-tax return has 
been correctly made a reference to the register might 
prove exceedingly useful. 

In order to facilitate legal proceedings, a copy of any 
entry is to be forwarded on demand to the police 
authorities. 

It will be noticed that there is nothing in the regula- 
tions to prevent a motor car being registered in more 
than one county, nor do the regulations state in which 
county the registration is to be effected. Thus there is 
nothing to prevent the owner of a motor car in London 
registering his vehicle in Northumberland. 

Part II.: Licences.—As our readers are aware, the 
Act of 1903 provides that a motor car, even when regis- 
tered, cannot after January Ist, 1904, be driven on a 
public highway, whether by its owner or any other 
person, unless the driver is licensed to drive a motor 
car. 

The licence which is granted under the Act is a general 
licence, and is not limited to particular motor cars or 
particular areas. 

The regulations provide—by Article \1V.—that every 
person who desires to obtain the grant or renewal of a 
licence to drive a car, or of alicence limited to motor 
cycles, must apply to the council of the county or 
borough in which he resides, and furnish them with the 
following particulars :—(1) His full name; (2) his postal 
address; (3) whether the application is for licence to 
drive a motor car, or for licence limited to motor cycles ; 
(4) whether he is less than seventeen years of age, or in 
the case of an application limited to driving motor cycles, 
whether he is less than fourteen years of age; (5) whether 
applicant is the holder of a licence, or has at any time 
previously been the holder of a licence; (6) particulars 
of any licence which the applicant holds, or which he 
has previously held; (7) particulars of any endorse- 
ment on any licence which the applicant holds, or 
which he has previously held; (8) whether applicant 
has at any time been disqualified for obtaining 
alicence. If so, particulars as to the Court by whom, 
the date on which, and the period for which the disquali- 
fication was imposed. A fee of 5s. is to be charged for a 
licence. Applications may be received within one month 
before the date on which the licence is to take effect. 
Although itis stated above that an applicant must apply 
to the council of the county or borough in which he 
resides, yet if the council are satisfied that he has no 
residence in the United Kingdom they may grant him a 
licence. The licence, if lost, may be renewed on payment 
of a fee of 1s., and as it only remains in force for one year 
it must be renewed each year. The fact that the par- 
ticulars above set out must be given each year will ensure 
that the latest information with regard to the licensee 
shall be within reach of the licensing authority. 

Sec. 4 of the Act of 1903 provides that any Court 
before whom a person is convicted of any offence under 
the Act, or of any offence in connection with the driving 
of a motor car other than a first or second offence, con- 
sisting solely of exceeding any limit of speed fixed under 





dimensions are approximately halved in the case of a 


the Act, may (a) suspend the licence; (b) declare the 





person disqualitied from holding a licence ; (c) must cause 
particulars of the conviction and of any order of the Court 
to be endorsed upon any licence so held, and a copy of 
the particulars to be sent to the council by whom any 
licence so endorsed has been granted. It will be noticeg 
that by reason of his having to make a declaration when. 
ever he applies for a licence or a renewal, the holder wil 
be prevented from evading the law by applying for 
registration in a new district. 

Endorsements on a licence relate only to offences 
against the Act. The fact that the holder has been 
mulcted in damages in civil proceedings need not 
apparently be disclosed by him when applying {oy 
renewal. 7 

It must be admitted that the regulations, of which the 
above is only a bare outline, hedge the unfortunate—o, 
fortunate —owner of a motor car, &c., round with a per. 
fect phalanx of restrictions. It is true that so long as 
the driver of a car observes the law his liberty, owing to 
the modification of the speed limit, will be somewhat 
greater than before. But when he studies the appalling 
list of new offences created by the Act he may well wish 
that the old order of things had been maintained. 

The following is a list of the offences of which the 
motor car owner or driver—as the case may be—1may be 
charged :— 

(1) Reckless, negligent, or dangerous driving. 

(2) Refusal on the part of a driver to give his name 
and address, or the giving of a false name and address, 

(3) Failure on the part of an owner to give information 
within his power leading to the identification and appre. 
hension of the driver. 

(4) Subject to certain exceptions, driving a car ona 
highway without it being registered, or without having 
the identification mark properly fixed, or with the mark 
in any way obscured, or rendered or allowed to become 
not easily distinguishable. 

(5) Driving a motor without being licensed, or employ. 
ing an unlicensed person to drive. 4 

(6) Failure of a licence holder on conviction for 
offences, as specified in the section, to produce the 
licence within a reasonable time for the purposes of 
endorsement. 

(7) Applying for or obtaining a licence while dis. 
qualified, or applying for or cbiaining a licence without 
giving particulars of endorsements on a previous licence, 

(8) Forging or fraudulently altering or using, or 
fraudulently lending or allowing to be used by any other 
person, any identifying mark or any licence under the Act, 

In each of the above cases the person is liable on 
summary conviction to a fine not exceeding £20, or in 
case of a second or subsequent conviction to a fine not 
exceeding £50, or, in the discretion of the Court, to 
imprisonment for a period not exceeding three months. 

But this is not all. Special penalties are imposed for 
(1) failure to produce a licence ; (2) failure to stop when 
required by the driver of a horse or horse carriage ; (3) 
infringement of speed limits; (4) breach of regulations 
made under s.s. 7, 8, and 12 of the Act. 

As if to add insult to injury, Sec. 15 of the Act of 1903 
provides that nothing therein shall affect any liability of 
the driver or owner of a motor car by virtue of any 
statute or at common law. 

Numerous other unpleasant consequences of the Act 
and regulations made thereunder might be mentioned. 
Not the least of these is the fact that a driver may be 
stopped at any time by a police-constable and be com- 
pelled to produce his licence. Again, when the Act 
comes into effect and the local authorities begin to exer- 
cise their full powers, the driver of a motor car may find 
that roads hitherto used by him are blocked up, and that, 
so far from being allowed to travel at 20 miles an hour, 
instead of 12 as heretofore, he may even be compelled to 
go at a much slower speed in certain districts. 








JOHN PENN, 


Mr, Joux Penn, whoso death at the comparatively 
early age of fifty-five we regret to have to record, was the 
son of the late Mr. John Penn, of the Cedars, Lee, Kent, 
and grandson of the founder of the noted firm of John Penn 
and Son, marine engineers, of Greenwich and Deptford. In 
our issue of this journal of January 29th, 1899, when giving 
some brief biographical notices of the originators of some of 
the shipbuilding and marine engineering establishments in 
the Thames district in the Victorian era, men who have 
helped to make that era the most noteworthy in the history 
of the world, we necessarily included among those worthies 
the father and grandfather of the late Mr. Penn, the subject 
of our present notice. 

The late Mr. Penn came of a family of enginecrs. 
He was born at Lewisham in 1818, and was educated 
at Harrow and Cambridge: but the claims of business 
at the Greenwich and Deptford works being imperative, 
on leaving the university he proceeded at once to take charge 
of them, following in this case, by a strange coincidence, the 
example of his father, who had been similarly called upon in 
his early days to take the management of the same works. 

Great improvements in the design of engines for the pro- 
pulsion of warships having taken place since the late Mr. 
Penn succeeded to the management of the works at Green- 
wich and Deptford, his attention was principally directed to 
the design and manufacture of warship machinery, which 
should embody the very latest of such improvements, as 
instanced in the case of his Majesty’s ships, Crescent, of 
10,377 indicated horse-power, the Magnificent of 12,17% 
indicated horse-power, and the Goliath of 13,500 indicated 
horse-power, all of which have, we believe, sustained the old 
reputation of Mr. Penn’s firm for excellence of design and 
first-class workmanship. In 1888 the old firm was converted 
into a limited liability company, but has since been absorbed in 
the Thames Ironworks Shipbuilding and Engineering Com 
pany. Mr. Penn was, we are sorry to hear, ill for more than 
a year, and as his sufferings were due to cancer, no hope for 
some considerable time had been entertained of his recovery. 
At the time of his death Mr. Penn wasa director of the Great 
Eastern Railway Company, and also of the Kent Waterworks 
Company. He had for many years been a member of the 
Institution of Civil Engineers, and of the Institution of 
Mechanical Engineers. 


























wry qn 


oun 








THE ENGINEER 















































(¢zq ebud ses uordrwsop 10,7) 
SUBC1ING “LSVATAM ‘CALINIT “AATOM GNV GNVIUVH “SUSSaW 


OILIVA UANIT UVLS ALIHM GAH 








en 2 <p be —— eye ey ee ad na 


ro. ' en 2 a nee af 


in ae ee r. a 


THE ENGINEER 


Nov. 27, 1908 





—————__ 
=— 





RAILWAY MATTERS. 


Tue Liverpool Corporation is applying to Parliament 
for powers for an extension of its tramways, 


Ture Portuguese Government intend to spend some 
£325,000 during the year 1903-4 upon the extension and improve- 
ment of railway communications in the country, 

Tue Mexican Government have made a contract with 
the Oaxaca to Hjutla Railway Company for the building of a 
branch line from a convenient point on the first section of the line 
to the town of Zimatlin. 


Tue time allowed the American railroads for com- 
plying with the amendment to the Safety Appliances Acts 
requiring the application of grab-irons to locomotive front ends 
has been thereto to March Ist, 1904. 


An American writer says that at the present rate of 
consumption and destruction of timber, it is estimated that the 
supply of ties and tie-plates for the U.S. railroads will be 
practically exhausted in thirty or forty years. 


Tur directors of the Midland Railway Company have 
appointed Mr. Richard Mountford Deeley, locomotive works 
manager at Derby, to be chief locomotive superintendent, in 
succession to Mr. S. W. Johnson, who retires after thirty years’ 
service, 


Tue Board of Trade have recently confirmed the 
orders made by the Light Railway Commissioners, amending the 
Bere Alston and Calstock Light Railway Order, 1900, and 
authorising the construction of a light railway in the county of 
Southampton, from Totton to Fawley. 


THE general meeting of shareholders of the Jura- 
Simplon Railway have approved, by a very large majority, the 
contract for the purchase of the company’s system by the 
Confederation. The contract will be submitted to the Federal 
Assembly for its approval in the December session. 


At the Lancashire and Yorkshire Railway Company's 
works at Horwich, which are already on short time, the Christmas 
holidays will extend from Christmas Eve to Tuesday, January 5th, 
a stoppage of eleven days. Additional men have been put on 
short time at the Crewe works of the London and North-Western 
Railway. 

Tue Light Railway Commissioners are being asked to 
sanction a line to Bradwell and Castleton. The line will commence 
by a junction with the Midland Railway near Hope Station, and 
will be just under three miles in length. About four acres of land 
are to be acquired at Bradwell fora generating station and electric 
car sheds. 

Tests made a year ago by Mr. R. Quayle, Superinten- 
dent of Motive Power of the Chicago and North-Western, showed 
that in a dense fog an oil headlight could be seen 70ft., a 2000 
candle-power electric headlight could be seen 440ft., while an 
—_ headlight of exceeding 100 candle-power could be 
seen 720ft. 


Tue driver of a locomotive in France earns on an 
average £7 5s. per month, and his ‘‘rewards” for saving coal, 
&c., usually amount to £2 18s. for the same time, Stokers receive 
about £5 per month, with £1 23. 6d. as extras, A foreman in the 
workshops earns as much as £10 per month, an ordinary workman 
£4, and an apprentice £2 18s. 

THE construction by the Rohilkhand and Kumaon 
Railway Company, as a part of its system, of the following further 
lines of railway: (1) From Murada station on the Oudh and 


sanctioned, 


Ir is proposed to construct an electric tramway line | 


—ten miles east of Manchester Town Hall—connecting the Man- 


hester, Ashton-under-Lyne, Oldham, Stalybridge, Mossley, Dukin- | s 
field, D Sn ae : cae tan . | to require only one-eighth of the time consumed by the old sawing 


field, Denton, Hyde, and Stockport electric tramways with the 


Glossop and Hadfield electric tramways and with the Great Central | 


Railway Company’s main line to Sheffield, Leicester, and London, 
at Broadbottom Station, Mottram. 


Tue chief mechanical engineer of the North-Eastern 
Railway Company, Mr. Wilson Worsdell, speaking a few days 
ago in Gateshead, said railways in this country were making more 
rapid progress in electrification than in America. The North- 
Eastern Company was electrifying 47 miles of branch roads, and 
the experiment was being watched with keen interest by other 
companies, They would have to exercise economy, but he did not 
think they should do this by working short time. 


TE chief physical changes in the system of the 
Canadian Pacific Railway during 1902-03 since the last report were 
the acquisition of the Kingston and Pembroke Railroad extending 
from Renfrew on the main line to Kingston on Lake Ontario, 
104 miles, and the leasing of the Calgary and Edmonton line, which 
had previously been worked under an agreement with the owners, 
and of the Lindsay, Bobcaygeon and Pontypool Company’s line 
from Burketon to Lindsay and Bobcaygeon. ‘The former extends 
from Macleod to Edmonton in Alberta, 296 miles ; the latter is 
about 40 miles long and is not yet completed. New extensions 
aggregating about 150 miles have also been authorised. 


THE Corporation of Glasgow have arranged with the 
Lorain Steel Company to carry out the electric welding of their 
new lines to Paisley and Cambuslang, and also a few short exten- 
sions within the city. The distance from Crookston to Paisley is 
about two miles, and the Cambuslang extension is about the same 
length. Both of these extensions will be opened for traffic in about 
ten days. The Lorain Company has also arranged to weld the 
rails on a portion of the old track. This work is being carried out 
when the cars are off between 1 and 5 a.m. The total number of 
joints to be welded under this contract is about 2000, the Corpora- 
tion reserving the power to have up toanother 1000 joints welded. 


THE gross earnings of Canadian Pacific Railway in the 
year ending June 30th last amounted to £8,791,475, and the ex- 
penses to £5,624,105, or a net profit of £3,167,370, as inst 
£2,817,182 the year before. The goodstraffic realised £5,700,416, 
as against £4,839,886. The largest increase was in grain, of which 
nearly 64,000,000 bushels were carried—10,000,000 more than in 
1902, The average train load haulage amounted to252 tons, The 
ton-miles per mile of road were 487,284—an increase of 18} per 
cent, since 1902, The earnings from goods and minerals per mile 
of road were £726, as against £6019 in 1902, The passenger earn- 
ings were £2,574,898, excluding steamer earnings. The average 
passenger journey was over 114 miles, 


THE strike of enginemen and permanent way men on 
the Londonderry and Lough Swilly Railway shows no sign of 
ending. The working of the trains does not appear to be so dis- 
organised as might be reasonably supposed, as the non-strikers or 
«Free labour” men have been augmented by the temporary 
employment of outside enginemen, mostly from Scotland ; and, as 
these men do not know the line or the engines they have to work, 
£0 ne of the trains have been several hours behind schedule time. 
Toe whole of the line is patrolled by armed police, stationed at 
each half mile. It is reported that ‘he chairman of the compan 
bas been driving one of the locomotives, and has taken his meals 
at the ‘’ barracks” which have been erected for the accommodation 
of the ‘‘free labour” men, ; 








NOTES AND MEMORANDA, 


A PROJECT is on foot in Sweden for connecting the town 
of Christianstadt with the port of Ahus by means of a canal large 
enough for medium-sized ocean vessels, The two places are about 
11 miles apart. 


Tue Belgian export trade in steel rails has this year 
undergone considerable expansion, For the nine months ending 
with September the shipments reached a total of 198,353 tons, 
— contrasts with only 123,601 tons in the first nine months of 


A NEw law restrictive of child labour comes into 
effect in Germany January Ist, 1904. It forbids the employment 
of children in such work as electro-plating, painting lead or tin 
toys, lead, zinc, tin, brass, &c., founding or working, bronzing, 
metal grinding or polishing, file cutting, &c. . 


MeraLtic calcium, says the Hngineering and Mining 
Journal, is likely to become an important industrial product, if the 
methods of manufacture can be improved so as to reduce the cost. 
It is of value as a reducing agent and asa purifier of iron. The 
present cost of manufacture by electrolysis is about 1s, 10\d. 
per pound, 


StaGc sand is being produced at Pittsburg, Pa., by a 
process patented by Joseph A. Shinn, of Pittsburg. The stream 
of molten slag is strack by two successive jets of water, and the 
product is said to be more compact and much stronger than slag 
sand produced by dropping molten slag into a pit filled with water, 
which is the ordinary process, 


Tue total output of the mines of the Transvaal for the 
month of October, 1903, amounted to 275,664 ounces for the Wit- 
watersrand district, value £1,170,946 ; 8880 ounces for outside 
districts. value £37,723 ; total, 284,544 ounces of fine gold ; total 
value, £1,208,669 ; being an increase of 8347 ounces in weight and 
£35,458 in value, as compared with the month of September. 


THERE is a large deposit of iron ore in the Philippine 
Islands which may yet prove of huge commercial value. Thus, 
the Hison ore-body is from 35ft. to 50ft. thick, in fact, the natives 
say with some reason that the mountain is iron ; and although the 
upper layers are mixed with pyrite and steatite, the lower part, 
from 12ft. to 15ft. thick, is formed of compact micaceous hematite 
with apparently no foreign mineral. 


THE manganese mines of the Caucasus contributed in 
1902, as heretofore, a large share of the world’s supply of this 
mineral, although the output was less than in the previous year. 
According to data taken from semi-official sources, the production 
was 408,571 metric tons, which compares with 418,821 tons in 1901 
and 661,154 tons in 1900, the latter total being the largest 
recorded for any one year in the history of the industry. 


THERE are now five coal producing districts in Siberia, 
not including the Kouzentsky basin, the development of which, 
despite its extraordinary rich deposits, is prevented by lack of 
transport facilities. In 1900, about 10,000,000 Ib. of coal were 
supplied by the Tcheremkhovo district, near Irkutsk, as fuel for 
the Siberian Railway. The other coal districts are Soudzenkovo, 
Ekibaztouz, Saghalien, and the coast of the Maritime Territory. 


THE production of aluminium in the United States 
during 1 was approximately 7,300,0001b., as compared with 
7,150,0001b. in 1901, an increase of 150,0001b., according to a 
report on the production of that metal by the United States 
Geological Survey. One company is said to have in operation 
11,000 horse-power at Niagara Falls, N.Y., and 5000 horse-power 
at Shawinigan Falls, Quebec, a total of 16,000 horse-power, which 


| is equivalent to a capacity of 4500 tons of metal yearly. 
Rohilkhand Railway to Ramnagar, a distance of about 47 miles, | 
and (2) from Lalkua Station on the Rohilkhand and Kumaon Rail- | 
way to Kashipur, a distance of about 45 miles, has been | 


SuccgEssFUL experiments are reported as having been 
made in various forests of France in cutting trees by means of 
electricity. A platinum wire is heated to a white heat by an 
electric current and used like a saw. In this manner the tree is 
felled much easier and more quickly than in the old way ; no saw- 
dust is produced, and the slight carbonisation caused by the hot 
wire acts as a preservative of the wood. The new method is said 


process, 

Tue returns of the United States Department of 
Agriculture show that the total corn production for 1903—the 
second largest crop on record—is 2,313,000,000 bushels. This is 
an average yield of 25-8 bushels to the acre. The average yield 
per acre taken over ten years is 23-9 bushels. The average as to 
quality is 8-31 per cent. against 80-7 per cent. last year. The 
returns also estimate the flax seed yield—also the second largest on 
record—is 27,300,000 bushels compared with 29,285,000 bushels last 
year. 

A GERMAN experimenter, Herr Bernhard, noting the 
structure of aluminium, decided to try it for putting an edge on 
fine cutting instruments, such as surgical knives, razors, &c. He 
found that it acted exactly like a razor hone of the finest quality. 
Further investigation showed that, when steel is rubbed on it, 
the aluminium disintegrates, forming a minute powder of a greasy, 
unctuous nature that clings to steel with great tenacity, and thus 
assists in cutting away the surface of the harder metal. So fine is 
the edge produced that it cannot be made finer by the strop, 
which, oat in the ordinary way, merely tends to round the edge. 


Tue fees of the Prussian schools are higher than those 
of other German building schools, They amount to £4 per winter 
or summer term, or for the preparatory classes. A further fee of 
£1 per term is levied for the use of drawing boards and materials, 
of writing materials, of technical instruction books, and for 
medical treatment during illness. Foreigners are required to pay 
five times more than Germans. In Nuremberg the fees are very 
moderate, amounting to only £1 16s. per term, and 3s, entrance 
money; the necessary expenditure for writing and drawing 
materials does not exceed £1 103. to £2 per term. Papils in 
extremely indigent circumstances are excused the payment of fees, 


Sprer Farts, on the Hudson River, 60 miles from 
the source and 40 miles above Albany, in the State of New York, 
will, says the Jron Age, yield 32, horse-power for electrical 
transmission to Albany, Troy, Schenectady. and many smaller 
places, Ir length of transmission this line is not surpassed east of 
the Rocky Mountains; while the total power developed is greater 
than that developed elsewhere in America by water, with the 
exception of the plants at Niagara and Sault Ste. Marie. Ten 
pairs of turbines are used, with a head of 80ft. Eight of these 
pairs represent 5000 horse-power, and drive each a 2500-kilowatt 
generator. The other two units are rated at 3400 horse-power 
each, and drive 2000-kilowatt generators. All of the generators 
are of the three-phase revolving field type, and work at forty 
cycles per second. 


Tue long-continued dry spell in California ended on 
November 4th, when heavy rain began to fall in San Francisco, 
This has been one of the heaviest droughts known in that State for 
many years, no rain having fallen from April 16th to November 
4th—a period of 202 days—with the exception of a very slight 
shower on October 8th, which, however, was only felt in San 
Francisco and at some points along the coast. In consequence of 
this drought, there has been a scarcity of water, even in the moun- 
tain districts, and many mines and mills have been forced to shut 
down. The effect will doubtless be shown in a lessening of the 
yearly gold production of the State. The facts go to confirm the 
view that the quantity of water evaporated by the sun is always 
the same, only its distribution differs. We have had it, and Cali- 
fornia has gone without, 





MISCELLANEA. 


Work in connection with the Madras Harbour 
sions and improvements began on October 23rd, 


Tue city of Valladolid is about to lay down a system 
< ee collectors and surfaca drainage, at a cost of over 
£3500, 


Tue telegraph line has been now completed from 
Chitral to Mastujpara, and all the material for extending th 
Seistan telegraph line from Dalbandin to Robatkilla have ben 
forwarded from Quetta. ° 


AN occurrence of a somewhat serious character took 
eau at Sacriston Colliery, near Durham, on Monday afternoon 
y a sudden inrush of water into the Busty seam at the pit in 
question. A number of men were in the pit at the time, but all 
with the exception of three were able to escape at once, 


Ir is reported that the north tube of the H udson 
River tunnel from New York to Jersey City is now very nearly 
completed, considerably less than 800ft. remaining to be traverse] 
by the shield working from the Jersey City end. The south tube 
is not so far forward, but work is being pushed from both ends, 


exten. 


A TELEGRAM received by the Secretary of State on 
Monday last contained a report from the Government of Madras 
that rane to serious floods of the Palar River on November 12th 
due to a breached tank at Mysore, half of Vanizambadi, a town 
in the Salem district, has been ruined. The estimated loss of lifg 
is 200. The floods, it was added, had subsided, and further 
damage was not apprehended, 


GERMANY has, during the past few years, become a 
competitor in the submarine cable business. Nearly 7500 miles of 
cable have been laid by German firms during seven years, at an 
average cost of about £250 per mile, t is said that the growth of 
German interests, both military and commercial, will in the 
fature require the building of more cables by Germany, quite 
independently of foreign nations, 


A LAUNCHING failure occurred on October 31st at the 
yard of the New York Shipbuilding Company, Camden, N.J, 
The steamship Manchuria, which has been built for the Pacitic Mail 
Steamship errpary U stuck on the ways when released for launch. 
ing, and could not be moved by all available jacks, so that the 
ceremony had to be postponed. The vessel is 625ft. long, 65ft, 
in extreme breadth, and 51ft. deepin the hold. The total displace. 
ment is nearly 27,000 tons. 


A moveMENT is being made, so we understand, to bring 
about a reform in the present mode of coal trimming at the 
Sunderland South Docks, Under the existing arrangements sets 
of trimmers deal exclusively with the coal shipped from certain 
collieries ; that is to say, there is one set for trimming one brand of 
coals, another for another brand of coals, and soon, It is claimed 
that by this system the best interests of the port are not served, 
and the movement on foot seeks to make the men trimmers of the 
port generally, 


A moror launch, 30ft. long on the water-line and 35ft, 
long over all, which has just recently been built in New York, has 
succeeded in travelling a mile in 2 min. 26 sec. in the Hudson 
River with the wind, and a mile in 3 min. against the wind. The 
boat weighs 10001b., everything included. The engine has four 
cylinders, and works on the four-cycle system. It occupies a space 
24ft. long by 2ft. wide by 24ft. in height. It weighs 410 b., and 
develops 21 horse-power. It has a hull of mahogany, and is decked 
— from the prow to the engine, which is just forward of amid- 
ships, 

Ir is estimated that the Penrhyn Quarry strike, which 
ended recently, after lasting three years, although all the men 
were not out during that period, cost the district the sum of 
£364,000 in wages alone. Prior to the strike, which commenced in 
October, 1900, scarcely any slates were imported into this 
country. For the quarter ended March, 1901, the quantity 
imported amounted to 15,702 tons, and for the quarter ended 
September 30th the figures reached a total of 31,581, showing a 
steady increase. It is feared that the slate trade of North Wales 
has been permanently injured by the dispute. 


Port Elizabeth is debating the question of an increased 
water supply. Estimates in connection with what is known as 
the Sand Palmiet and Bulk water scheme foreshadow a total 
expenditure of nearly a quarter of a million of money. Nearly 
halt. of this would be absorbed by the upwards of 38 miles 
of piping required, while some £80,000 represents work on dams, 
reservoirs, filter beds, and machinery. A tunnel costing about 
£6000 enters into the estimates, which also include £2000 for 
bridges, £8400 for buildings, and £2650 for a telephone line from 
Sand River and Van Staadens to Port Elizabeth. 


At present there is one blast furnace in the Chinese 
Government iron and steel works at Hanyang, which is in full 
operation night and day, and which produces 75 tons of pig iron 
daily, using in a year some 50,000 tons of iron ore and limestone 
from the mines at Ta-yeh, and about 100,000 tons of coke and coal, 
the greater part of which comes from the P’ing-hsiang mines in 
Hunan, It is intended to add one more blast furnace, when the 
output will be doubled; 500 tons of steel ingots are produced 
per month from the Siemens-Martin furnace, and the Bessenier 
furnace produces 2500 tons of steel ingots a month, which are turned 
into rails, 


A sPEOIAL meeting of the Scarborough Harbour Com. 
missioners was held in connection with the proposals to ask the 
North-Eastern Railway Company, which enjoyed a monopoly at 
Scarborough, to acquire the existing harbour and enlarge the same 
by the construction of deep sea extension outside the east pier, 
and connecting the harbour with the railway system. It was 
explained that the proposals, which originated with the fishing 
interest of the port, embraced a deep sea harbour, covering an 
area of seven and a-half acres, and having a depth at low tide of 
14ft. The approximate outlay would be £253,000, and the works 
would occupy from seven to ten years. 


Tuat things are not always what they seem is very 
certain in the matter of price. The Hngineering and Mining 
Journal, New York, publishes a useful warning. The term 
‘‘ official prices” is entirely a misleading one. Who is the officer 
who fixes such prices? And whence does he derive his authority ‘ 
Presumably the reference is to the quotations made by the United 
States Steel Corporation ; these have weight, certainly, since the 
corporation is a very large producer, but they are not in any sense 
official or binding on other makers. As recent experience has 
shown, these can, and do, sell at prices varying considerably from 
those of the Steel Corporation. The iron market is an open one, 
and to talk of official prices is absurd. 


Tue London County Council again give notice of their 
intention to apply to Parliament in the session of 1904 for leave 
to bring ina Bill for the ——— of dealing with the Thames River 
Steamboat Service. The Council propose to acquire from the 
Conservators of the Thames and other owners of piers and landing 

laces the piers, landing places, &c., between Hammersmith and 
Woolwich, and to acquire, compulsorily or otherwise, the under- 
taking of the Greenwich Pier Company. The Bill will provide for 
the provision of vessels for nger and parcel conveyance, in 
order to run a service at such fares as may from time to time be 
fixed by the Council or prescribed in the intended Act. The Bill 
will contain many other provisions as to the construction of new 
piers and the alteration or removal of existing ones, 
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REIGN AGENTS FOR SALE OF THE ENGINEER, 


yTRIA.—F. A. BRocKHAUS, 7, Kumpfgasse, Vienna I, 
JNA.—KELLY AND Wasa, Limitep, Shanghai and Hong Kong, 
ANCE.—Bovvgau AnD Camvitiet, Rue de la Bangue, Paris 
RMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 
F, A. BrockHAvs, Leipzic; A, Twarrueyar, Leipsic, 
DIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
LY.—LozscuER AND Co., 307, Corso, Rome ; Bocca FRunss, Turin. 
IPAN.—KELLY AND WALSH, Luourrep, Yokohama, 
zg. P. Manuva AND Oo., 14, Nihonbashi Tori Sanchomée, Tokyo. 
GSTA.—C. RIcKER, 14, Nevsky Prospect, 8t. Petersburg. 
AFRICA.—Ws. Dawson & Sons, Lrurrep, 7 Sea-st. (Box 489), Capetown. 
a Gorpon AND GotoH, Long-street, Capetown, 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
J. ©. Jura ap Oo., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, 8tellenbosch. 
Hawpet House, Limirep, Kimberley. 
Apams AnD Co., Durban and Mariteburg. 
STRALIA.—GoRrDon AND Gotcu, Melbourne, Bydney, and Brisbane, 
R, A. Tompson AND Co., 180, Pitt-street, Bydney ; Melbowrne 
Adelaide, and Brisbane. 
TuRwER AND Henperson, Hunt-street, Sydney. 
W ZEALAND.—Urron anv Co., Auckland ; Orala, J. W., Napier. 
ADA.—MonTREAL News Oo., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 48%, Yonge-street, Toronto, 
ITED STATES OF AMERIOA.—InrnnationaL News Oo., 88 and 85, 
q Duane-street, New York ; Susscrrption News Oo., Chicago, 
@eRalTS SETTLEMENTS.—Kaiy ap Watsu, Limrrap, Singapore. 
YLON.—Wisayartwa AND Oo,, Colombo. 



































SUBSCRIPTIONS. 


2 Exornemr can be had, by order, from any roe in town or 
untry, at the various railway stations; or it can, preferred, be 
upplied direct from the office on the following terms (paid in 
dvance) :‘— 
lf-yearly (including double number).. .. £0 14s. 6d, 

Yearly Toasting two double numbers)... .. £1 9. Od. 
org Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
credit occur, an extra charge of two shillings and sixpence per annum 
vill be made. 
ign Subscriptions will, until further notice, be received at the rates 
ven below. Foreign Subscribers paying in advance at these rates 
vill receive Taz EnGrnger weekly and post froe, Subscriptions sent 
by Post-office Order must be made payable to Tus Enoiverr, and 
companied by letter of advice to the blisher. 
Tain Paper Copies. 


Tick Papgr Copims. 


Tipaut-yearly .. .. £0188. Od.|Half-yearly .. .. £1 0s. 8d. 

Pivearly .. ~ a &1 16s. Od.' Yearly .. .. .. £2 Os, 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
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n advertisement measures an inch or more, the charge is 10s. per inch. 
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rive not later than Ten o'clock on Tuesday morning in 
bh week, 


4 relating to Advertisements and the Publishing of the 
Tipaper are to be addressed to the Publisher, Mr. Bydiucy White all other 
tiers to be addressed to the Bditor of Tas Exorvrenn. 

graphic Address, ‘‘ ENGINBER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


** During the rebuilding of the house, No. 33, 
7 Norfolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
) munications for the Editor or Publisher should 
"be addressed. 


pM" With this week’s number is issued, as a Supplement, a Tivo-page 
Drawing of a Four Wheels Coupled Express Passenger Engine, 
‘ireat Northern Railway. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers ave requested 
to notify the fuct should they not receive it. 























4" Ly any subscriber abroad should receive THE ENGINEER in an 
Pyimperfect or mutilated condition, he will oblige by giving we x 
information of the fact to the Publisher, with the name of t 

Agent through whom the is obtained, Such inconvenience, 
if suffered, can be venalel by obtaining the paper direct from 
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TO CORRESPONDENTS. 

4M In order to avoid trouble and confusion we find it necessary to inform 

correspondents that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

t answers received by us may be forwarded to their destination, No 

notice can be taken of communications which do not comply with these 
instructions. 

a All letters intended for insertion in Tax Enouvemme, or containing 

questions, should be accompanied by the name and address of the writer, 

not necessarily jor publication, but as a proof of good faith. No notice 


whatever can be taken of y 
drawings or manuscripts ; we must, 
copies, 





sar =(We cannot undertake to return 
therefore, request correspondents to keep 


REPLIES. 


A.*A, B.—The week before. 

J. C. T. ©. (Tonbridge).—The publisher of Prof. Jamieson’s books on 
Mechanics is Charles Griffin, strand, WC. 

J. K. (Bristol).—(1) Turbine steamers have small screw propellers of fine 
pitch, suitable for running at very high speed. (2) Yes. 

A. J. A. (Finsbury Circus).—The arrangement you sketch has been 
invented and re-invented and patented many times over. 

A. C. (Colchester).—You should apply for particulara to the Secretary of 
the Institution of Electrical Engineers, 92, Victoria-street, West- 
minster. 

E. B. (Devonport) —The Grand Trunk Pacific Railway does not yet exist. 
The route has been surveyed and the line will be soon commenced. 
An engincer has not been, we believe, so far appointed, 

Beta.—There is no reason why the waste gases should not be so used, 
provided the heater doex not interfere in any way with the freedom of 
exhaust. As tarry deposits may ultimately form on the cold surface 
it would be well to arrange them in such a way that they could be 
readily cleaned. 

E. F. (Sutton).—You should apply to the Colonial-cffice (Transvaal 
Department) in London, or to the Commissioner of Ka‘lways, C.S.4.R., 
Johannesburg. For the further infurmation you require you should 
consult our columns of the last two years and ** The Engineer in South 
Africa,” by 8. Ransome, published by Constable. 

J.T. W.—Model propellers are usually tested by fittiog them to a well- 
proportioned model ship and driving them by clockwork. As the 
power of the spring, when fully wound up, is always the same, that 
propeller will be the best that drives the ship farthest while the 
clockwork is running down. The model is floated in a pond of sutti- 
cient dimensions, aud guided by a light ring running on a wire. 
Experiments in a model tank are far more elaborate and carried out 
with very costly apparatus, 

F. F, W.—The premium may be anything from £20 to £509. Geuerally 
the less paia the better the result. The remuneration is smaller as 
the premium is higher, possibly 2s. 6d. a week to beginon. With no 
premium or a very small one a commencement is made at from 5s to 
10s. a week, depending on the ability of the youth. Look at the 
advertisement shects of this copy for the names and addresses of firms 
in London. Yarrows, of Poplar, gives great attention to their appren- 
tices, so do the locomotive works of the London and South-Western 
Railway at Nine Elms and of the Great Eastern Railway at Stratford. 








MEETINGS NEXT WEEK. 

InsTiTuTE oF Sanitary Encrinegrs.—Wednesday, December 2nd, at 
7p.m. Paper, “Sanitary Law,” by Mr. H. Harcourt Verden. 

Livgerpoo. Exorsgerinc Socrety.—Wednesday, December 2nd, at 
Sp m. Paper, ‘* Recent Telephone Developments in Liverpool,” by Mr. 
J en. 

Society or Encingzers.—Monday, November 30th, at 7.80 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘* Mechanical 
Stokers for Klectricity Generating Stations,” by Mr. Albert Gay. 

Tue Sanitary InstitvTe.—Saturday, December 5th, at 11 a.m., at the 
Town Hall, Letcester. Discussion on ‘‘The Collection, Disposal, and 
Utilisation of Town Refuse in Leicester,” t>» be opened by Mr. Frank W. 
Allen, 

Tas Junior InstTITuTION oF EncingERs.—Friday, December 4th, at 


8 p.m., at the Westminster Palace Hotel. Paper, ‘‘ Recent Developments 
in the Construction and Working of Gas Engines,” by Professor D. 8. 
Capper. 


RéxtaEN Socrety.—Thursday, December 3rd, at 8.30 p.m., at 20, 
Hanovei-square. Paper, ‘The Production of Photographic Reversal 
poem the Combined Action of various Radiations,” by Mr. C. E. 8. 
*hillips. 

BIRMINGHAM LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL Enat- 
NEERS.— Thursday, December 3rd, at 8 p.m., in the Physics Theatre of 
the University, Kdmund-street. Address by the Chairman, Mr. J. C. 
Vaudrey. 

GroLocists’ AssociaTIon, Lonpon.—Friday, December 4th, at 8 p.m., 
at University College, Gower-street, W.C. Lecture, ‘On Land, Fresh- 
water, and Kstuarine Deposits,” with special reference to recent excur- 
sions, by the President 

Society oF Arts.—Monday, November 80th, at 8 p.m. Cantor Lec- 
ture No. IL on *‘ The Mining of Non-metallic Minerals,” by Mr. Bennett 
H. Brough.—Wednesday, December 2nd, at 8 pm. Ordinary meeting. 
Paper, ‘* The Fiscal Problem,” by Sir Charles Malcolm Kennedy. 

Civi, AND MEcHANICAL Enotneers’ Society.—Thursday, December 
8rd, at 8 p.m., at the Caxton Hall, near St. James’s Park Station, West- 
minster, 8.W. Paper, ‘‘The Photographic Camera as an Instrument for 
Exploration, Record, and Measurement,” by Mr. J. Bridges-Lee. 

Tue Institution oF Civit Enoivgers.—Tuesday, December Ist, at 
8p.m. Ordinary meeting. Paper to be discussed, ‘On the Distribution 
of Mean and Extreme Annual Rainfall over the British Isles,” by Mr. 
Hugh Robert Mill.—Friday, December 4th, at 8pm. Students’ meet- 
ing. Paper, ‘‘ Artificial Draught, as Applied by Fans to Steam Boilers,” 
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THE WEIGHT OF WARSHIP ENGINES. 


ARE the engines of our warships too light ? This 
question has been asked afloat for many a day; it 
is now beginning to be asked on shore also, as the 
direct result of several rumours of breakdowns in 
machinery. Few questions could be more serious, 
because on engine-room efficiency everything will 
depend in the next naval war. The strategical 
value of a fleet will not consist in mere ability to 
make a certain speed, but to keep thatspeed. This, 
other things being equal, is, it goes without saying, 
more likely to be done with engines as heavy as 
the designer desires, than with machinery the 
weight of which has been cut down to the absolute 
minimum for safety, and sometimes below that 
minimum. Nor is the importance of the matter 
confined only to the next naval war. If a ship 
breaks down in peace time, a great many people, 
perhaps all people interested in such matters, look 
up the name of the firm supplying the engines, and 
in the vast majority of cases every defect goes as a 
black mark to the firm concerned. We doubt 
whether any one gives a thought to the conditions 





exacted when the contract was made, to the rage 
for saving weight at almost all costs in our war- 
ships. We draw attention to this issue be- 
cause, under the system that now obtains, build- 
ing machinery for British warships may presently 
be a luxury that no firm can afford. This may 
seem a strong way of putting things; but there is a 
very perceptible drift in that direction. And there 
is at the same time a good deal of crying from the 
engine-room of “ too light.’’ 

Within the last year or so an able Admiralty 
official dealt in a paper with the art of saving weight 
—a pound here and a pound there, till a very con- 
siderable total was to be attained. This was and is 
in many ways desirable; there are superfluous 
weights to be cut down, but there is a limit to that 
cutting. Danger exists notin careful economies, so 
much asin generations of officials, each thirsting 
for such glory as cutting down weights may give. 
It is here that trouble may be looked for, and it is 
to be expected in the engine-room more than any- 
where else, because the engine-room is less able to 
protest than any other portion of the ship. It is an 
old story now how the firm of Laird Brothers were 
fined for supplying ‘‘too heavy” engines to the 
Rattlesnake—the fines were subsequently refunded, 
but that was an after-repentance on the part of the 
Admiralty—a torpedo gunboat which was sub- 
merged an extra 3in. on account of excess weight ; 
also she always made her designed speed, and made 
it well, whereas her sisters that conformed to 
standard never did anything like the 18 knots 
expected of them. With the advent of water-tube 
boilers came the recrudescence of the belief in 
weight-saving. This particular lightness, however, 
proved somewhat of a delusion, for when all acces- 
sories were included the water-tube boilers were 
found to give nothing like the expected economy in 
weights. But—weight-saving in the engineers’ 
department being under consideration—eyes were 
turned on the engines, and demands made for 
curtailment of weights. Broadly speaking, this has 
gone on ever since, and if builders or users have 
complained, their warnings do not seem to have 
gone far beyond the pigeon-holes kept for things of 
this sort. The manufacturers, of course, exist to 
supply the demand, and if light engines are 
demanded, they have to be furnished. In the old 
days the best advertisement for a firm on the 
Admiralty list was trustworthiness; of late the 
shining virtue has been rather who can save most 
ounces per indicated horse-power. 

It is not, perhaps, desirable to mention names, 
but there are several ships in service to day which 
passed their trials satisfactorily, but have been asource 
of worry ever since. That worry is entirely due to 
the uncertainty as to what will go when the engines 
are working for any length of time at full power. 
Too often something does go. Usually it is a minor 
mishap, and not much is heard about it; but the 
minor mishap may be the most deadly of any in 
war time. As a scientific problem the construction 
of machinery just able to stand what will be required 
of it is very pretty; but as a practical entity the 
charm of it soon wears thin. Even supposing that 
things stand that uncertain extra strain which the 
sea may produce, a burden of unnecessary worry is 
placed on the chief engineer. He is given sleep- 
less nights over a saving of weight not perhaps 
greatly in excess of his own, and this strain, though 
it may be borne with in peace, will be a serious 
factor in war. In a word, the price paid for the 
economy is greater than the advantage secured. To 
the ship the advantage of saving a few tons is 
trifling.- She is of, say, 14,000 tons, and cheese- 
paring in the machinery allows so much more 
weight for armour. But.this will not work out to 
more than an extra inch or so in the height of the 
belt, or perhaps a foot or so added to its total length. 
No doubt the gain is something, but both objects 
could have been secured on, say, 14,100 tons dis- 
placement. It would not have mattered had the 
displacement risen to 14,500. It would not have 
mattered, that is, save in so far as concerns the 
critical gentlemen who write of comparisons between 
what British ships give per ton and foreign vessels 
give. 

These critical ones are actuated by the best 
motives, but, unhappily, they are probably the prime 
cause of allthe trouble. The more guns and armour 
a ship shows for her displacement the better they 
are pleased. High speed and a good coal capacity 
also pleases them. Beyond that they rarely, if ever, 
go. The less the displacement of the ship for a 
given armament, armour, speed, and coal supply, 
the better the design with the popular critic; and 
we all know of the sin of Sir William White because 
some of his productions have not equalled foreign 
ships per ton of displacement in these respects. 
The steady expression of popular opinion under 
these heads, as any steady expression of public opinion 
must, has made itself felt at headquarters, and 
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the policy of saving weights grown accordingly. 
Extravagance in weights we should be the first to 
condemn; but extravagant economy we condemn 
still more. Allowance, of course, can be made for 
progress ; but when machinery weights decrease in 
inverse ratio to increased power, we may well 
pause to inquire how much is due to progress 
and how much to a desire to tickle popular fancy. 
Certainly, naval engineers are one in thinking that 
the last ounce in the engine-room was saved long 
ago; and we fancy that there are few firms who 
construct warship machinery who would not wel- 
come very gladly the opportunity to do a little less 
cheeseparing in the future. In the day of battle, 
warship machinery will have to stand the as yet 
unknown extra strain of projectiles hitting the belt. 
It would appear that a great deal more than a bare 
margin of strength of parts will be demanded here ; 
indeed, there are many who believe that this par- 
ticular eventuality should necessitate every effort to 
make the machinery as strong as possible. The 
policy followed is the exact reverse of this. Yet 
the ship whose engines give out is doomed to 
almost certain destruction in the next naval war, 
for she will be a target that no torpedoes will miss 
at two thousand or even three thousand yards. 


HIGE-3PEED ELECTRIC RAILWAY TESTS, 


THE concluding trials for the present year of the 
high-sp2ed electric locomotives on the military rail- 
way near Berlin took place on November 21st in 
the presence of a large number of spectators, and 
it may be interesting briefly to refer to the results 
which have been experimentally attained on the 
14-mile track which separates Marienfeld and 
Zossen. On another page we give some particulars 
of a single run. A year ago the tests were sus- 
pended at the stage when a speed corresponding to 
100 miles an hour had been accomplished by the 
two locomotives, which will be remembered as 
having been built by the Siemens and Halske Com- 
pany and the Allgemeine Elektricitats Gesellschaft 
respectively. Since then the railway track has 
been reconstructed by the Prussian State Railway 
authorities in a more substantial manner with 
heavier rails, and it was possible for the trials to 
be resumed in September, the two locomotives 
having also undergone considerable improvement as 
a consequence of the experience which was gained 
in the earlier experiments. The original aim of the 
promoters was to attain a speed of 125 miles an 
hour, and then to ascertain the rate which could be 
introduced in railway working, having due regard 
to the requirements of public safety. This object, 
as is tolerably well known, has been successfully 
achieved from an experimental standpoint, and, in 


»“sfact, a higher speed than that which was contem- 


: plated has been accomplished ; but it is believed 
- that the practical working limit is approximately 
100 miles an hour, as compared with 53 miles in the 
case of the express trains on the German steam 
railways. 

The highest speed recorded with the Siemens 
locomotive was 129 miles an hour on October 23rd, 
while the greatest with the Allgemeine Company’s 
locomotive was 131 miles, which was attained five 
days later. Although these high velocities have 
been approximately reached on several subsequent 
occasions, the remainder of the trials prior to their 
conclusion has been mainly devoted to measure- 
ments, brake tests, and hauling capacity, in order 
to obtain data likely to be of value in the elabora- 
tion of a scheme for the construction of a high-speed 
railway. One of the tests made was the coupling 
of a sleeping car to the locomotives, which were 
successful in attaining a rate of 111 miles an hour 
on November 19th, the total weight being reported 
to represent 130 tons. This compares with the 
haulage of passenger coaches weighing 98 tons at a 
speed of 75 miles an hour a year ago. Another 
test, which was made on November 19th, showed 
that when travelling at 111 miles an hour it was 
possible to bring the locomotives to rest by the 
application of the brakes within a distance of 
1366 yards. The track is said to have admirably 
answered the purpose of the trials, while the heating 
of the motors and resistances is stated to have only 
been insignificant, and not to have reached the 
maximum permissible limit on any one occasion. 
It is intended to resume the hauling trials next year, 
when three or four carriages will be coupled to the 
locomotives. 

The promoters of the experiments descrve special 
commendation for having brought them to a 
successful issue, and having shown that extra- 
ordinarily high speeds are possible with three-phase 
alternating currents supplied direct to the motors at 
a pressure of from 12,000 volts to 14,000 volts, 
more especially as this result hae been attained with 
exceedingly few mishaps, of which the pulling 
down of a short length of the overhead conductors 





cn one occasion, and the development of defects in 
a transformer at the generating station, form the 
principal untimely events associated with the trials. 
But what is the practical value of the tests from a 
railway point of view? It is said—and probably 
with a large element of truth—that a speed of 
one hundred miles an hour represents the practical 
working limit for long-distance main line railways. 
But when is this rate to be brought into operation 
in Germany? It is true that a scheme has been 
suggested by the promoters of the experiments for 
the construction of a high-speed line between 
Berlin and Hamburg, at an estimated cost of 
£7,000,000; but it is calculated, even on the 
basis of the largely reduced passenger fares upon 
which the project is founded, that the traffic 
between the two cities would have to be six times 
greater than it is at the present time in order to 
pay interest on the capital expenditure. It is 
scarcely necessary to say that this unfavourable 
calculation has not been made by the promoters of 
the scheme. Nevertheless, the question which 
must necessarily decide any proposal for a high- 
speed electric railway is that of commercial success 
or failure, and in Germany, with the nationalised 
railways, the matter rests entirely with the Govern- 
ments of the States forming the empire. The 
German Government and the Prussian railway 
authorities have manifested a benevolent interest in 
the Marienfeld-Zossen trials, but unless it is possible 
to adduce convincing proofs of the commercial 
possibilities of long-distance lines to be operated at 
high speeds, it is improbable that any attempt will 
be made to expend public money in the direction 
indicated. Indeed, hopes are entertained in 
Prussian railway quarters that the Berlin city and 
circle railway will be the first important scheme to 
be taken in hand by the Government ; but the high 
speeds attained on the military railway would 
naturally be out of the question for this metropolitan 
railway, and attention is therefore being directed to 
other systems with which experiments are being 
made in the hope of solving the problem. 


THE CONSERVATION OF ENERGY. 


Every student is taught that energy is conserved. 
It is not certain that either the student or the 
teacher attaches any definite meaning to the words. 
The implication is that something is neither made 
nor lost; that it has always existed, and always 
will exist. As to what that something is opinions 
vary. According to some authorities, energy is 
capacity for doing work. According to others, it is 
motion. The most modern school hold that it is 
electricity. After all, mere words signify very little. 
Let us suppose that we can form no concept of 
energy apart from motion. Then we may write at 
once, and logically, that the conservation of energy 
really means the conservation of motion. This view 
covers a tremendous area in physics. Let us, 
however, consider the subject on different lines. 
When we come to the root of the whole matter, it 
is seen that the doctrine runs what is apparently 
lost energy to earth, as heat, or mixes it up with 
what is popularly known as attraction. When, 
for example, an engine is tested on the brake, we 
are told that the energy is converted into heat, and 
that this heat is the precise equivalent of the work 
done. That is one phase of the conservation of 
energy. It is, of course, quite consistent with the 
theory that energy simply means motion and mass. 
When a stone is lifted, or a keeper is pulled 
away from a permanent magnet, we are told that 
the energy expended becomes potential; it is not 
lost. This is, it will be seen, directly opposed to 
the motion definition. If energy be motion, and 
a mass has no motion then it has no energy. 
The attempt is made to reconcile the two by 
supposing that gravity is due to some form of 
matter in motion; and that the work expended 
in raising the stone has in some way quite un- 
known modified the motion of the stuff which 
causes gravitation. 

Itis very easy to say,and therefore it is commonly 
said, that the precise definition of the words “‘conser- 
vation of energy’ is not wanted because it possesses 
no practical value. We venture to hold that this is 
a mistake. It is of vital importance that we should 
know whether energy really is conserved or not. 
Is it true that motion can never be either lost or 
created, and, if it is not true, how can either the one 
or the other phenomenon take place? When power 
is wasted we are often told that the waste is 
unavoidable ; that it is the result of the operation of 
the law of the conservation of energy. But in a 
hundred cases it will pay us in practice to hunt 
down the reason why the law, if it be a law, works 
to our prejudice. Thus, for example, there are 
many operations carried out involving the expendi- 
ture of power, but no one quite knows on what. 
Take, for example, the cutting of a metal in a lathe ; 





ee 
energy is expended on what?—on separating , 
shaving of metal_from the remainder of the shaft 
But, according to the doctrine of the conservation of 
energy, this cutting of metal will not suffice. he 
power expended must still be somewhere in the 
universe. There is no escape from this conclusion, 
There is no ‘such thing, we are told, as finality. A 
moment's reflection will show that if the ener 
was all annihilated by overcoming the opposition of 
the metal to severance, then the conservation of 
energy must be a myth, for the whole of the work 
done has disappeared. To get over the difficulty 
recourse is had to the ultimate end, to that beast of 
many burthens which it shared until the other da 
with the ether-heat. The power expended in turn. 
ing ashaft all reappears as heat. It goes to warm 
up the shops in which the lathes stand. To the 
casual observer it ought to happen that the work of 
rending or cutting the metal should bear a definite 
relation to the heat developed in the operation, but 
it does not. A heavy, fast cut can be made with a 
far less expenditure of work in proportion to the 
quantity of metal removed than a slow cut, 
One of the puzzles about the conservation of energy 
is that the relation which the expenditure of work 
bears to the heat produced is wholly vague and 
indefinite. Joule’s apparatus gives results quite 
true for that apparatus. But, according to human 
experience, they are never obtained with any other 
apparatus or mechanism. That they are not is 
explained, we are told, by the fact that various 
sources of error too numerous to mention are intro- 
duced by conditions other than those supplied by 
Joule. We have still before us, however, the fact 
that it is impossible to see how the doctrine of the 
conservation of energy can be made to apply to facts 
in dynamics which turn up every day. There is, of 
course, the old crux—what becomes of the energy 
in a coiled spring if we dissolve the steel in an acid? 
Until quite recently it was utter heresy to doubt 
the conservation of energy. The discovery of 
radium has, however, at last rendered it possible to 
disenss the dogma without fear of scientific excom- 
munication. 

Accoruing to the doctrine of the conservation of 
en2rgy, matter at rest cannot put itself in motion. 
This is fundamental. Axiomatic, apparently. Con- 
sistent with reason. But the proposition is flatly 
contradicted every day. When a gun is fired the 
matter composing the charge puts itself in motion. 
The infinitesimal communication of external motion 
represented by the spark in a barrel of gunpowder 
bears no relation whatever to the results in the 
shape of motion which follow. It is assumed that 
when an explosive, such as nitrate of potash, is 
made, the energy spent in the making is stored or 
conserved in the explosive. How? No one pre- 
tends to say. But, furthermore, no one is able to 
prove, as the result of direct observation and inquiry, 
that the work stored up in a pound of gun-cotton is 
the precise equivalent of the work expended in 
making it—the cotton and the nitric acid. In 
certain cases the operation would appear to be just 
the opposite. Thus, for example, the manufacture 
of nitroglycerine is always attended by a loss of 
heat, which represents a great deal of energy; and 
no one can say that any molecular motion existed 
in the nitric acid and the cotton which is equivalent 
to the motion produced when explosion takes place. 
In one word, there is no theory of explosives in 
existence which is consistent with that of the con- 
servation of energy. We may say, if we please, 
that the process of conservation must have taken 
place, although we do not know how. But it is 
equally open to us to argue that all the circum- 
stances and phenomena are flatly opposed to the 
truth of such a supposition. 

There are two ways out of the difficulty. One is 
to say that the explosive is endowed with potential 
energy. We shall have advanced just so far if we 
state that gunpowder explodes because it is gunpow- 
der. The phrase “potential energy” means nothing 
dynamic ; it explains nothing. The other way lies 
in saying that the development of dynamic effect is 
due to the operation of chemical affinities, but as to 
what these are, or why they are, no one has even the 
rudest sketch of a theory to advance. A review of 
all the circumstances leads up to the conclusion that 
whether the doctrine of the conservation of energy 
is true or not does not admit in the present state of 
our knowledge of being settled. So faras is knowr, 
the mind of man invariably associates matter and 
motion as inseparably connected with every display 
of energy. It insists on regarding a portion of 
matter at rest as without energy. There is no 
difficulty whatever in believing that motion can 
arise without any external assistance whatever. 
There is an almost insuperable difficulty in per- 
suading anyone that the energy manifested when a 
rifle is fired was all present, as energy, in the cart- 
ridge. After all, it may yet be found that no 
theory of the conservation of energy that does not 
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taxe into consideration the inter-relations of the 
forces of the universe can be regarded as complete ; 
and, even when we have admitted this, contradic- 
tions will arise which even the universe cannot 
reconcile. Two and two cannot make five. Energy 
cannot be motion and rest at the same time. Who 
can form a concept of energy apart from motion, 
or will talk of life without something to live, or 
weight without something to be heavy ” 








NOTES FROM CANADA. 
(From our own Correspondent.) 


THERE are two important topics of conversation in 
Westeru Canada at this time, one the proposed building 
of the new trans-continental railway, the Grand Trunk 
Pacific, and the other the decision of the Arbitration 
lribunal re the Alaskan boundary. 

The former is by far the most important as far as 
the development of the Canadian West is concerned, and 
though the Bill met with the usual, and perhaps neces- 
sary, amount of opposition in its various stages passing 
through the Commons at Ottawa, the feeling is shared 
by all that another railway from ocean to ocean on 
Canadian territory has become an immediate necessity. 
With regard to the manner of carrying out the 
enterprise, the inhabitants of the country are not so 
much concerned, so long as their interests are sufficiently 
safeguarded, and control of rates and running powers in 
the hands of the Government. In the speedy comple: 
tion of the work, however, the settler is interested, and 
is delighted to welcome any feasible and reasonably 
safeguarded scheme which has for its object the provid- 
ing of increased facilities for the transporting of produce 
eastwards towards the markets of the world. 

The engineering difficulties which, of course, exist are 
not insuperable by any means, and will readily be over- 
come .by skill and. scientific application of the most 
modern thought. There will be another all-the-year- 
round port on the Atlantic seaboard.. Nuneton served 
by this new road, a great field will be opened up in 
Northern Ontario, and in Western Canada between Lake 
Winnipeg and the Rocky Mountains, it is exceedingly 
ditticult to forecast the results, as the general opinion is 
that, with the advent of a new line opening up vast 
regions as yet unexplored, there will be such an impetus 


given to Canadian immigration and Canadian develop- | 
ment, products will increase in a ratio hitherto un- | 


dreamt of. This is the general opinion ; but be that as 
it may, there can be little doubt that should such a 
project be successfully carried out, development will 
take place very energetically. 


The decision of the Alaskan Boundary Tribunal has | 


caused some serious discussion in Canadian circles, but 
after mature thought the country as a whole will 








perhaps see that a dangerous question has been safely | ing traflic between that Province and China, Japan, and 
settled, and the last dispute between the two English | Australia, mining development, and the immediate 


| speaking peoples placed outside the arena of interna- | prospect of another trans-continental railway terminat- 


tional controversy. The Canadian Pacific Railway and | ing at Port Simpson, I should say that British Columbia 
the Canadian Northern Railway, as usual, have their | offers every inducement to mining and mechanical 
hands full at present hauling out the season’s crop, and | engineers and shipbuilders. 
although the former company has been importing from | 
Glasgow several huge high-class locomotives, they have 
much to do to keep up with the ever increasing volume | 
of traffic. | UNION-CASTILE LINER ARMADALE CASTLE. 
Recent sensational disclosures by men in the ring as 
to the methods adopted by the Shipping Trust, «c., have | Tux Fairficld-built Union-Castle liner Armadale Castle 
caused a sharp decline in stocks all round, and Canadian | recently completed a series of speed and other trials on the 
industries to some extent are feeling the result. Our | Firth of Clyde with uniformly satisfactory results, and this 
great steel plant at Sault Ste. Marie is in difficulties, but | new Cape mail steamer leaves Southampton on her maiden 
possibly an arrangement may be made whereby the | voyage on December 5th. Herewith we give an illustration, 
company can be put on a paying basis. What Canada | reproduced from a photograph by Maclure Macdonald and 
wants to-day is not so much a British preference but | Co., Glasgow, taken of the vessel while on her trials. She 
British capital—some of the superfluous capital locked | WS launched from the Fairfield stocks on August 11th, and 
up in safe securities yielding 2} per cent. This capital | 9” illustration of her just after the launch appeared, together 
—readily subscribed for a Transvaal loan—if judiciously big tem ae pages ng ae na : “2 4 ; —e 
invested to develop industries in Canada, will yield a i. gs reg wicca, Paes Semaimbamens yam Bim ye ager 


; tonnage has since been officially measured, and it is of 
good rate of interest and be absolutely safe. There are | interest to state that it exceeds that of the Cunard liners 


immense sources of natural wealth, and it only requires Campania and Lucania—hitherto the largest mail steamers 
the magic touch of capital with capable management to | built on the Clyde—by about 23 tons, thus securing the dis- 
convert the natural wealth into commercial necessities, | tinction of being the largest mail steamer in point of tonnage 
or, in other words, into dollars and cents. | yet produced on the Clyde. Her construction, and her rapid 
British capital has for many years readily helped to | completion since August 11th, are matters which again 
make the immense industries of the United States what | 'eflect credit on the staff of the renowned Fairfield Works. 
they are to-day, and now the time has come when that 
stream of gold ought to be diverted to Canada and to 
Canadian undertakings provided the security is good. 

















I am in receipt of a letter from one of your readers, ‘ eee beng IN THE UNITED States Navy.—The Unit-d 
a ee * sana + tates battleship Maine has been under trial between Hampton 
in which he propounds - following questions : ‘ Roads and Culebra. The interest of the trials centred upon the 
1. Can a man of forty-one years of age find anything | Niclausse boilers, of which the ship has twenty-four, in three 
to do, or is there only room for young men? groups, with a total grate surface of 1353} square feet, and 53,343 
2. Are there any safe outlets for a capital of £2000to square feet of heating surface, providing for 17,348 indicated 
£3000 ? horse-power. - gas coe down the time was 78-37 hours, and the 
a 5 : = ° ° ° +19: average spee +1 knots, increased on the return, during a run 
_ 8. Are prospects in engineering and shipbuilding good | 5¢ 76.3 om 6 15:9 knot No attempt was made to fees the 
in British Columbia ? fires, and the committee reports that forced draught is unnecessary 
To these questions I give the following replies :— and undesirable, and should never be used for boilers of the class. 
1. Yes; a man of forty-oue years of age or even more 


The boilers gave no trouble, no difficulty was found in reaching 
3 Ra “ | 115 revolutions with the main engines, and there was a quick 
can find plenty of work providing he is a practical man. | response to varying demands for speed. The coal used was 
Of course, he will have to find the groove himself, but | 1474 tons, and the average rate of combustion per square foot for 
once his ability is known he will not want for employ- | the run north was 16-451b., and the average coal per indicated 
ment long. f “| horse-power 2-451b. This was not satisfactory, but too many 
a = P ., , | boilers had been lighted for the number of revolutions. The com- 
2. There are plenty of openings for the capital | mittee insists very forcibly upon the importance of providing fresh 
mentioned, £2000 to £3000. Good safe investments | water for all types of water-tube boilers, and is of opinion that the 
yielding 6 per cent. to 7 per cent., or if one desired to | entire arrangements of the distilling plant and of the feed pumps 
start on one’s own account, that amount, while not | eee eS ee oe oe Mog te ae 
2s : * | . 10 aces SO NO 
| sufficient for a very large undertaking, would certainly | men cannot pm them the attention they demand. The boilers of 
| be sufficient. to make a start in a modest way. In 4 | the Maine are fine examples of mechanical work, and will require 
question of this kind it is impossible to advise a | the services co of intelligence and mechanical skill. The com- 
| querist who is not actually on the ground. mittee insist that the quality of the personne is of greater import- 
14 8. With regardt ae y wend A building prospects | ance than the quantity, and that water-tube patel call for more 
hey gard to engineering and shipbuilding prospects | brain work and less physical effort. Automatic feed devices were 
| in British Columbia, I am unable to give any definite | jn use, but the board says they cannot be trusted.—Army and 
information, but, with the harbour facilities, the increas- | Vavy Gazette. 
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AUTOMATIC SIGNALLING ON THE 


DISTRICT RAILWAY. 


THE first instance in Great Britain, and the second in the 
whole world, of an electric railway automatically signalled 
by means of track circuits, is the electrically worked exten- 
sion of the District Railway to Harrow. 

In anticipation of the more strenuous conditions caused 

















Fig. 1—SIGNAL MOTORS ON POST 


by the shorter headway planned, the Underground Electric 
Railways Company of London has had installed on this line 
a system of signalling for which are claimed great improve- 
ments over all earlier systems. This plant we illustrate by 
means of diagrams and photographs taken on the spot, and 
as it presents features of more than ordinary interest, and is, 
moreover, the first installation of its kind in this country, it 
is thought that a detailed description will prove of value both 
to railway and electrical engineers. 

The section of line to which the system has been applied 
extends from Hanger-lane Junction to South Harrow, and 
has now been worked electrically by the District Railway for 
some months past. The length of the line is about five 
miles of double track, and it is divided into block sections, 
varying in length from 1400ft. to about 3500ft. There are 
both positive and negative insulated traction rails; the 
running rails not being used for the traction current. The 
space between stations is generally divided into two blocks, 
that is, a ‘‘starting’’ and a ‘‘berth’’ block, and the 
signalling is on the ‘‘ normal clear’’ principle. 

The signals themselves were originally of the ordinary 
mechanical type, and in no way especially adapted for power 
or automatic working. The Westinghouse electro-pneumatic 
signal motors were simply fitted to the operating rods of the 
mechanical arms. These motors are enclosed in cast iron 
casings, and are essentially strong and simple, and should be 
quite unaffected by climatic conditions. Taey are controlled 
by small pin valves worked by means of electro-magnets in 
the local signal circuit. Signa] cabins are required only at 
each end of the branch or where there is a cro3s-over road: 


automatic installation, as the initial expenditure would 
probably be quite as great as that incurred in laying down the 
mechanical system. The working expenses, on the other 
hand, should be very much reduced, the saving in labour being 
a most important item, and the cost of renewals and repairs 
trifling. But, undoubtedly, the greatest advantage of an 
automatic system is its suitability to the requirements of a 
very frequent and quick service. The blocks may with 
facility be made as short as is compatible with the running 
speed and brake power of the trains, The strain on the 
sigaalmen, inseparable from such a service, is abolished, and 
the safety of passengers is thus independent of the personal 
equation. 

The principles of the system may be best understood by 
reference to the diagram, Fig. 3. One of the track rails is 
electrically continuous through the whole length of the plant, 
and constitutes the positive conductor from the generator to 
the individual track sections. The other rail is cut up into 
block sections by means of special rail joints insulated with 
fibre. All uninsulated rail joints are bonded to ensure elec- 
trical continuity. Power for the operation of the system is 
generated at 110 volts pressure by motor generators placed 
centrally, the negative terminals of which are connected to an 
insulated negative main running the entire length of the 
system, This main is connected to each section of the 





neglected on account of its large section. Another circum. 
stance directly affecting this track potential is the variation 
of the resistance of road bed according to weather conditions 
Broken stone forms much the best ballast from an electrica| 
point of view, and cinders the worst. It may here be mep. 
tioned, however, that though on several occasions recently the 
track rails on this system have been flooded, the operation of 
the signals has, we are informed, been in no wise interrupted, 

Next we come-to the consideration of the circuits of the 
track relays which control the signal circuits, Fig. 3 ig g 
diagram of the relay and signal magnet circuits for a single 
block. The track coils—see Fig. 3—of the relays are perma. 
nently counected across the rails at that end of the block at 
which the relay is placed. Between the pole pieces g 
polarised armature is suspended from a pivot. This 
armature bears a winding of considerable resistance, and js 
connected between the positive rail and the negative main 
through a contact—operated by the track coil armature— 
which is closed when the track coils are energised. 1 the 
polarised armature is rigidly connected an arm which 
actuates a contact, the function of which is to open or close 
the local circuit controlling the signal motors. The opera 
tion of the relays is then as follows :—When a difference of 
potential exists in the normal direction between the rails, 
i.e., When there is no train on the block, the relay track coils 
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sectionalised track rail at a point near the latter end of the 
block, i.e., the end at which the train leaves, as distinct from 
the end at which it enters. It will be seen, then, that there 
is a potential difference of approximately 100 volts between 
the continuous—positive—rail and the insulated negative 
main. 

Resistances are interposed in the connections between the 
negative main and the sectioned rail which reduce the 
potential difference between the rails to, in the present 
instance, from 3 to 6 volts, according to the length of the 
block and various local conditions. 

Let us now consider the circuit for a single block un- 
occupied by a train. The current from the positive brush of 
the dynamo tiows along the continuous rail, and thence 
through the two relays, one at each end of the block, and 
through the ballast between the rails, all in parallel, to the 
sectioned rail. From this it flows through a relatively 
large resistance to the negative main and back to the 
machine. 

Now, suppos? a train enters the block. Obviously the 
current now flows through the practically negligible resist- 
ance of the car wheels and axles from one rail to the other, 
and the relays are shunted, with the result that the signal is 
allowed to go to danger. 

The ‘track battery’’ resistances connected between’ the 
negative main and the sections of the sectionalised rail pre- 
vent the generator being short-circuited when the track 
circuit is shunted by the axles of the train. In fact, these 
resistances bear such a relation to the combined resistance 


Fig. 3—AUTOMATIC TRAIN STOP 


in the latter case they are normally closed, being opened only 
when required. 

An automatic stop prevents trains from over-running 
home signals. This consists of an iron arm between the 
track rails actuated by a compressed air motor acting in 
unison with the adjoining signal motor. When the signal 
goes to “ danger’’ this arm is elevated to a position in which 
it engages with a cock on the air brake system of the train; 
thus the brakes are instantly and automatically applied if, 
for any reason, the driver should run past the signal. 

No great saving in first cost need be expected from an 


of the road bed from rail to rail and the two relays, all in 
parallel, that the shunting of the track cuts out only a small 
percentage of the total resistance of the circuit. Thus the 
current increase in a circuit, when shunted, is not great ; 
this is important, as it is advisable to keep the track 
potential as nearly as possible constant. An increase of the 
total current, resulting from the blocks being occupied by 
trains, affects the potential between the rails of unoccupied 
sections, increasing the transmission loss in the negative 
main. 

The loss in the continuous track rail may generally te 


OF CONNECTIONS 


are excited and draw up the armature which closes the circuit 
through the polarised armature. The polarised armature is 
then attracted to one of the poles of the relay, and, swinging 
over, closes the contact in the local signal circuit. 

As epee 4 mentioned, there are two relays in each block, 
one at each end; these are duplicates, and operate nor- 
mally in a precisely similar manner, each working a contact 
in the local signal circuit. These contacts are in series, as 
shown clearly in Fig. 3—relays A and B—and unless the, are 
both closed no current can flow through the signal magnet, 
and the signal will therefore remain at ‘'danger”’ | 
gravity. 

The position of the apparatus when the block is empty has 
been indicated above: both relays energised, the local signal 
circuit closed, and the electro-magnetic valve operating the 
pneumatic signal motor consequently open, admitting com 
pressed air to the motor, which holds the signal arm “off.” 
As soon as a train enters the block, the relays are short- 
circuited by the car axles and thereby de-energised, permitting 
their armatures to drop, and thus breaking the circuit through 
the polarised armature coils. The polarised armatures then 
swing back from their position in contact with one of the 
track-coil pole-pieces, and in doing so break the signal circuit 
at two points in series. The electro-magnet operating the 
admission and exhaust valves of the pneumatic signal motor 
is de-energised, and the exhaust is opened, permitting the 
signal to return to “ danger’’ by gravity. It is, of course, 
a canon of successful automatic signalling that any inter- 
fering influence must, if it has any effect at all, cause the 
signal arms to go to ‘‘ danger,’’ and not bring them “ off.” 

So far, so good ; but experience has shown that the greatest 
obstacle to the success of automatic signalling, on electric 
railways in particular, is the liability of the relays being 
operated by extraneous currents so as to cause a false ‘‘clear’’ 
indication when danger should be shown. The particular 
claim of the system under consideration is that it is impossible 
for an extraneous current, from whatever source, to bring the 
signal arm to the “ off’’ position when it should stand at 
‘* danger.”’ 

The main source of extraneous currents affecting tke 
signals is the 500-volt traction power circuit, and when, as is 
the case at Ealing, the track is not used as a return, the 
presence on the block sections of current from this source is 
abnormal. Faulty insulation of the train equipment, positive 
and negative rails, positive cables, &c., is the most frequent 
cause of leakage to the track rails. Whether currents other 
than the signalling current on the track rails are normal, as 
would be the case were one of the track rails used as a power 
return, or abnormal, as in the present case, is immaterial ; 
such currents would be equally disastrous to a susceptible 
system, and are, it is said, impotent to affect the system con- 
sidered. Faults in the main power circuit occur with suffi- 
cient frequency to demand the closest attention on account of 
the disorganisation of the traffic which they may cause, but 
even if they were very rare, the least liability to give false 
signal indications of safety would forfeit all claims for 
consideration. 

In the present system, as patented by Mr. H. G. Brown, 
itis possible for the extraneous currents to energise either 
one or both relays while the train is inthe block. The 
relays are, however, so interconnected that it is not possible 
for them both to be energised in the normal direction at the 
same time by extraneous currents.. The various conditions 
which may occur with a trainin the section may be cata- 
logued as follows :— 

Both relays shunted, no extraneous current. (Normal.) 

One relay shunted, the other energised normally, (Signal 
circuit broken at one point.) 

One relay shunted, the other energised reversely. 
(Signal circuit broken at two points.) 

Both relays energised, one normally and one reversely. 
(Signal circuit broken at one point.) 

As will be plainly seen, the circuit through the signal 
magnet is designed to be always open at one point when a 
train is in the section, and often at two. 

A few words may be added with regard to reliability.. The 
only parts of the mechanism which can be described as in any 
way delicate are the relays, and these are enclosed in weather- 
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roof boxes, Where they can readily be examined at intervals. 
ithe air pressure used is about 70 1b. per square ireh, which 
enables compact motors to be used for signals, points, stops, 
The air motors employed work, we are told, year in year 
out without giving the least trouble. The piping is compact, 
the electrical wires few and small, and the alterations to the 
track of a trifling nature. | The system is applicable where 
track return is used with either third rail or overhead trolley 


ke 


wire. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves no li aa of our 





STEAM TURBINES AND RECIPROCATING ENGINES, 


gin,—Permit us to assure Mr. Wilkinson that we have not in- 
tended to insinuate anything beyond what we have said in our 
letter. We called the statements extracted from his paper mis- 
leading, because these incorrect statements were largely used in 
his argument. As he does not, in his reply, dispute the inaccu- 
racies, the remarks in our previous letter still apply to the facts. 
Mr, Wilkinson is evidently not aware of the extent to which super- 
heated steam is being used with reciprocating engines in central 
stations. Hundreds of our engines, working under superheat, 
some for four or —_ years, show ~— = pie Mr. Wilkinson 

icipates are purely imaginary. Our triple-expansion engines, 
pe built son soneaiens without risk, have shown benefits 
so great that nearly all up-to-date central station engineers have 
insisted on superheat for some time past in their specifications, 

The difficulty with the turbine under superheat is due to the 
expansion, which necessitates aconsiderable increase of the usual 
clearance to avoid risk of stripping the blades when the maximum 
possible superheat comes on, This might be arranged for if the 
superheat could be kept constant ; but as this is impossible, there 
must, on account of the excessive clearance, be a large increase 
of leakage under the normal working conditions. 

As Mr. Wilkinson prefers to compare results ‘' under actual 
daily working conditions,” and to have ‘‘ the outcome of every-day 
practice,” we submit the following table, giving the results of a 
vear's working of all the provincial central stations we know of 





Kilowatt Total units ". 
capacity. sold. ‘foul. 
Station. 
s Blackp vl ee eae ad 8,050 2,169,468 91 
I Nowe ustte District i xe 2,500 1,619,671 69 
¢ Cambridge .. .. o« 1,500 419,005 66 
E yew borough eaceecans3 1 035 431,777 85 
s West Bromwikh .. 4. .. 650 285,848 55 
< M -recunl« oe Sar ate 700 202,967 1-28 
z Meltun Mowb ay ame 150 43.742 93 
ee A a 8.740 4,443,650 28 
OER? de. Ge. we x oe 3.00) 2,557,543 “48 
Boot ¢ os ee (ee sa 850 4t 
Te OR ke ok ew 10.9 7 
DOEWO...na: 0s, ve Pf 900 65 
i LS 520 5 
Salisbury .. .. .. 200 416 


where steam turbines are used to any extent for electric 


lighting : 

The figures are taken from the latest official returns published 
in the electrical papers, and for comparison we give from the same 
oficial returns an equal number of stations with reciprocating 
engines under approximately similar circumstances as to cost of 
labour, fuel, outpat, &c. The results are interesting, and show 
that the steam turbine stations on the average are quite 50 per 
cent. worse than the reciprocating engine stations, not only in the 
fuel used, but in the total cost per unit of electricity producod. 

These official returns, if brought up to date, might possibly 
modify the results in favour of the reciprocating engine or other- 
wise by a decimal point or so, but the superiority shown by the 
reciprocating engine is too large to enable steam turbine advocates 
to quibble it away at present. We may say that the reciprocating 
ongine stations have been chosen by us with as much absence of 
bias as possible, and we might have selected, for example, thirty- 
eight stations, showing an average of -41 for fuel cost instead of 
the -51 we have accepted for comparison sake, These figures are 
the on!y official ones at present published, and they should, in our 
opinion at least, give pause to the enthusiasts who want to rush 
the steam turbine for central station work. 

Turbine enthusiasts appear to Jose sight of the fact that the 
st2am engine has not been standing still during the last few years, 
but has been largely improved by the judicious use of superheated 
steam in specially designed engines. The reciprocating steam 
engine, in fact, is still far ahead of either gas engines or turbines 
for economy of fuel on the average station loads, and for comfort 
and relability of running, on which the reputation of the station 
more immediately depends, there is no question as to the 
superiority of the steam engine. ALFRED MokcoM, 

Ladsam-street Works, Birmingham, 

November 2 ith. 





SUBURBAN RAILWAY TRAFFIC, 


; Sir,—I note with pleasure that Mr. d’Alton and Ds. Mannheim, 
in their letter last Friday d» not dispate the general accuracy of 
my contentions, It will ba remembered that they said that a 
given traffic could only be worked by 120-ton locomotives. I 
have shown that this is wrong, and that engines of half the weight 
can do the work. We may turn our diagrams end for end as much 
as we will, still the amount of work which they represent is un- 
altered, The only difference is that I get the required result by 
the use of the brakes, and they do it by the use of engines, 

The priacipal point of difference between us seems to be that 
they do not reckon on any periods of uniform motion, and I have 
done so. In reality, however, this does not affect the issue. My 
argument would be quite as good if we cut the straight lines of 
uniform motion out of my diagram and put on the brakes the 
moment the steam is shut off. My diagram was based on actual 
practice, particularly on the Great Eastern, and London, Brighton, 
and South Coast Railways. On both lines the stations are so far 
«part that there must be a period of uniform motion, Mr. d’Alton 
and Dr, Mannheim seem to have in view some suburban line which 
— at this moment no existence—a thing, that is to say, of the 

ure, 

I have nothing to urge against the use of electricity as an agent 
for working trains from a technical point of view. The commer- 
cial side of the question is, however, very important. Half a 


million sterling may very easily be spent on the electrification of a | 


| also cap be small. 


| cylinders, and fewer of them. 


few miles of suburban line, An outlay of £50,000 on special loco- | 


motives and trains would probably satisfy all the conditions quite 
as well ; and it must be kept in mind that the demand is pressing, 
and that at the best a couple of years must elapse before electrifi- 
vation can be carried out, while the engines could be had in four 
montlis, The whole matter demands ventilation, and I am sure 
that numbers of your readers would, like myself, be pleased if Mr. 


d’Alton, Dr. Mannheim, and others who are acquainted with the 
subject would say more about it. 

At the end of the letter which you were good enough to publish 
a fortnight ago, I said that I proposed to add something about 
the design of locomotives intended to conduct suburban traffic. 
In fulfilling this intention I think it is advisable to adopt certain 
definite figures and deal with them. 

I assume, then, a train load of 600 passengers, which appears to 
be about the largest number that can be got off a platform in 
reasonable time. I may digress for a moment to say that the time 
necessary to clear a platform before the arrival of another train 
is a matter of very great importance. It comes under the head of 
terminal facilities, with which, for the moment, I have nothing to 
do. Now, 600 persons will weigh about 45 tons, They can be 
carried, as on the Great Eastern, twelve in each compartment. 
Therefore, the train must have fifty compartments, and at five 
compartments to each coach, we have twelve coaches. A coach at 
each end will have an extra compartment for the guard and a 
small quantity of luggage. Coaches of this kind can be built to 
weigh not more than 10 tons. They can be made to weigh very 
much less, if the example set by the late Mr. Stroudley some 
years ago on the Brighton line is followed. He built, if I am not 
mistaken, excellent coaches to be worked by his ‘‘ Terriers” which 
only weighed 6 tons each. However, at 10 tons we have 120 tons 
as the weight of the train and 45 tons for passengers, or, in all, 165 
tons. Let us add 60 tons for the locomotive, and we have a gro3s 
load of 225 tons. 

Lot the rate of acceleration be 1-5ft. per second, or 30 miles an 
hour in half a minute. The effort of the engine, neglecting train 
resistance, must be 10-5 tons. Adding 14 tons for road resistance, 
we have 12 tons as the tractive effort under the driving wheels. 
As all the wheels will be drivers, this means a coefficient of 
adhesion of one-fifth, which can be had easily with the aid of sand 
blast now and then. 

It is of great importance that the hauling effort shall be as 
uniform as possible; when it is, the tendency to slip is much 
diminished. To this end the locomotive must ine four 
cylinders, and the driving wheels must revolve very quickly, 
in order to eyualisa the tractive effort. The cylinders can 
be arranged two inside and two out. At a speed of 
35 miles an hour, a wheel 3ft 6in. diameter makes the same 
number of revolutions per minute as a 7ft. wheel at 70 miles an 
hour. The piston speed will be the same. My metropolitan 
engine would have eight wheels, two with blind tires, 3ft. 6in. 


diameter. By keeping down diameter I shorten wheel base, and I 
Average Oil waste Average Works Average Total Averag 
ditto, = ditt». costs. ditt. costs. _— ditto. 
stores, 
Pence per unit sold. 
19 1-52 1-76 
12 1-22 1-63 
4 1-57 2-40 
84 cs il 1-61 1-7 2-65 2-37 
iI 1-10 1-79 
2-61 8-31 
12 2-19 
03 -62 “89 
“19 1-00 1-47 
| 03 -70 | “88 | 
| 06 07 1.05 1-0 1-54 1-38 
10 1-19 1-34 
09 1-26 1-75 
07 1-21 1-80 


can put my grate over a pair of wheels, and in that way get any 
dimensions of grate I please, while keeping the centre cf the 
boiler barrel down. The barrel will be 5ft. 6in. diameter, the 
tubes 1jin. diameter inside at the smallest part, and 9ft. long. 
The smoke-box end of the boiler must be prolonged, and fitted 
with a superheater. 

The engin? ought to be always run chimney first: avd the steam 
should be taken from the leading end of the boiler, close to the 
smoke-box. Much trouble is always to be anticipated from 
priming. There is a very rapid and sudden demand made on the 
boiler for steam which will tend strongly to make the water in the 
boiler lift; but this is a small matter compared to the way in 
which, owing to its inertia, the water is heaped up at the trailing 
end of the engine because of the rapid start. The water is shot 
up, as it were, right to the crown of the outer fire-box. Steam 
must, therefore, be taken at the further end, and as the demand 
will be excessive, though short-lived, it is imperative that a super- 
heater should be fitted, if only to clear the steam of the priming 
water. 

As the wheels are so small, and there are four cylinders, these 
Let them be 15in. in diameter and 24in. stroke ; 
then an average pressure of 105 lb. per square inch in them will 
give a tractive effort of 12 tons. With a boiler pressure of 200Ib., 
there will be uo difficulty in maintaining this, because the cylinders 
are so small and there is plenty of room left for port area. 

I have not given a sketch of the engine. Its general features 
will be readily seen by any competent locomotive draughtsman. I 
have not ventured to take up your space by any detailed exposi- 
tion of the advantages which such a design as I have indicated 
possesses over the normal type with larger wheels and bigger 
It will be quite time enough to do 
that when IT have heard adverse criticisms. 

I will only add that the brakes should be of the quick-acting kind, 
and pull up the train at the rate of 3ft. per seccnd per second. 

November 23rd, U. R. B. 





SCREW PROPELLERS. 


Sir,—In your current issue, in a leading article headed as above, 
you draw particular attention to a letter from Mr. Walters describ- 
ing his propeller and his reasons for it, his whole argument de- 
pending upon the assumption—which I may put concisely in your 
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own words—that, ‘‘do what we will with the middle third of a 
screw propeller, its torque or resistance to rotation must be out of 
all proportion too great for the resulting thrust due to that third.” 

Unfortunately for Mr. Walters’ argument, this assumption can 


| only be true when the pitch at the root of a blade is out of all 
proportion greater than the pitch at the point, a condition which 





I imagine is seldom met with in practice. In a propeller with 


uniform pitch the fraction tone has the same value for all parts 


of the blade. 

The proof of this statement is absurdly simple, but I give it in 
case it should be required :— 

Let A B be in the plane of the axis of a Le arp and let A C be 
in the plane of any portion of the surface of that propeller at any 
radius. A BC is a right angie, B C is proportional to the circum- 
ference at the radius of the portion of surface under consideration, 
and A Bis proportional to the pitch. Let any pressure P R at 
right — to A C be developed on the surface A C by the revolu- 
tion of the propeller. 

P R can be resolved into the components T R (the thrust) 
parallel to the axis, and R S—which is an element of torque—in a 
plane at right angles to the axis, Then 


Thrust _ TR is AC (sin @) tan 6 
‘Torque RS x rad, A C (cos @) x rad, _— rad, 
but tan 9 = BC _ 2* rad. 
BA pitch 
therefore Thrust _ 2 = 
‘Torque piteh 


Since Mr. Walters removes efficient propelling surface, the 
logical conclusion is that the best possible Walters propeller titted 
to a given ship will give a performance inferior to that of the best 
possible propeller having a boss which is not artificially increased 
in diameter beyond the circle masked by the sternpost, the dia- 
meter and revolutions of the propeller being.the same in both 
cases. The difference will be small, but it will be against Mr. 
Walters. J. L. NAPIER, 

55, West Regent-street, 

Glasgow, November 24th. 





THE BIGGEST CASTING. 


Sir,—I see a paragraph claiming for our American cousins the 
honour of making the biggest casting in the world. From the 
dimensions given, however, it does not seem to be anything very 
wonderful. In Moscow I believe that there is a casting about 
24ft. wide, long, and high, weighing some 200 tons, which was 
ee over a hundred years ago. This is, of course, the 
big bell. 

I have often thought that it would be interesting to know the 
details of the moulding of these bells, as there are several very 
much exceeding the size of the casting mentioned in your note, 
and also how the moulders of those days provided for the upward 
thrust on the top box, which is enormous, I have never seen any 
details given, but perhaps some of your readers might be able to 
give some information on the subject. F, STRICKLAND, 

Teddington, London, November 21st. 

{A mariae engine cast whole—cylinders, standards, bed plate, 
and condenser—was exhibited at Paris in 1889.—Ep. Tue E | 





STUDENTS’ FOREIGN EXCURSION. 

S1r,—I notice in your issue of the 13th instant (page 484) a state- 
ment that the Glasgow University Engineering Society propose to 
visit Germany in July next, and that *‘this is the first students’ 
organisation which has determined to take a foreign trip.” This 
statement is scarcely accurate, as the Birmingham Association of 
Students of the Institution of Civil Eogineers paid a visit to Paris 
in July, 1902, when they had the honour of being received by the 
French Society of Engineers ; and this year, rp they paid a 
visit to Belgiam for a similar purpose, namely, to inspect 
important engineering works. You will therefore sce that the 
Glasgow students are following the example set by the students 
here, and will gain a most useful experience, 

Perhaps you will be good enough to make a correctiun in your 
next issue. JOHN PRICE, 

President Birmingham Association of Students, 
Institution of Civil Engineers, 
The Council House, Birmiagham, 
November 24th. 





PROFESSOR REYNOLDS’ STRUCTURE OF THE UNIVERSE, 
Smr—As one who has taken a great interest in Professor Rey- 
nelds’ propositions from the first, I beg your permission for 
expressing my admiration of the excellent review of the learned 
professor's work with which you present your readers in the 
current issue of THE ENGINEER. The splendid handling of the 
subject by your reviewer has enabled me to see clearer on several 
points, and in this connection I must say that I subscribe to every 
word contained in the concluding paragraph of the review. What 
a pity that some of the most gifted men utterly lack the capability 
of communicating their knowledge to ordinary mortals in under- 
standable language. Even the more ‘‘ Dag pod ” worded vésum¢ 
of the theory which constitutes the Rede Lecture, and which is 
entirely free of mathematics, is very difficult to understand for the 
sheer composition of it. That can, however, in no way detract 
from the merits of the theory as such; but to attract for it the 
attention which it deserves, a guide is necessary on the lines of 
your review. I wrote to you in connection with this matter in 
April last — Tue ENcrneer, April 17th — and as to a possible 
explanation of the behaviour of radium ia the light of Professor 
Reynolds’ theory. It would be extremely interesting to know 
what Professor Reynolds thinks on this absorbing topic. 
Ashton-on-Mersey, November 22nd. ALBERT ALFRED Buss. 





AERIAL ROPEWAY AT ABERFELDY. 


Sir,—Might we ask you to mention in your next issus that the 
atrial ropeway at Aberfeldy was constructed by us—Jobn M. 
Henderson and Co. Taere is a firm in Aberdeen of the name of 
J. and W. Henderson, hence our request for correction to be 
noted. JOHN M. HENDERSON AND Co. 

King-street Enginsering Works, Aberdeen, Scotland. 








LAUNCHES AND TRIAL TRIPS. 


ReEmakR, single-deck turret steamer; built by, Wm. ) oxford 
and Sons, Limited ; to the order of, Messrs. Weil and Amundsen, 
Frederikshald, Norway; to carry, 6150 tons on 2I1ft. draught ; 
engines, 1350 horse-power ; constructed by, the builders ; launch, 
this week. 

CotumBa, steel screw st2amer; buiit by, Messrs. Robert 
Stephenson and Co., Limited; to the order of, Mr. Manasseh 
Angel, Cardiff ; dimensions, 350ft., 47ft.. by 29ft. 10in. ; to carry, 
6200 tons deadweight ; engines, triple-expansion, pressure 160 Ib. ; 
constructed by, Richardson, Westgarth and Co,, Limited ; launch, 
November 14th. 

TORDENSKJOLD, screw steamer; built by, the Tyne Iron Ship 
building Company, Limited ; to the order of, Mr. W. Wilhelmsen, 
Tonsberg, Norway; dimensions, 335ft., 48ft. by 28ft.; to carry, 
cargo ; engines, triple-expansion, 24in., 39in., and 66in. by 45in., 
pressure 1801b.; constructed by, North-Eastern Marine Engineering 
Company, Limited ; the trial was very successful; trial trip, 
November 13th, 

KNowsLEY HALL, steamship ;. built by, Swan, Hunter, and 
Wigham, Richardson, Limited ; to the order of, the Hall, Line ; 
dimensions, 383ft. 10in., 46ft. 8in , by 30ft. 5in ; engines, triple- 
expansion, — 39in., and 68in. by 46in., pressure, 2121b.; con- 
structed by, Wallsend Slipway and Engineering Company, Limited ; 
highly satisfactory trials ; trial trip, last week, 
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HIGH SPEED STEEL AND MACHINE TOOLS. 


THE results obtained by the recent series of independent 
tests carried out with various high-speed cutting steels at the 
Manchester Schoolof Technology are of so much importance to 


the engineering trade generally, whilst they also indicate the | 


absolute necessity of re-designing the present type of machine 
tools to bring them up to the capacity of the new high-speed 


steels, that a few particulars of what has been done in this | 


direction by Messrs. Armstrong, Whitworth and Co.—whose 
works we have recently visited—will just now be of special 
interest to our readers, 

Shortly after the introduction of the ‘‘ A. W.’’ steel, Messrs. 


productions of high-speed steel was its partial success when 
cutting castiron. A planing machine running at 36ft. per 
minute on general castings and cutting both ways afforded 
distinct evidenc2 of improvement upon the former speeds of 
15ft. to 20ft. when using the ordinary self-hardening steels. 
Perhaps, however, our illustration, Fig. 2, showing some 
really heavy cutting on cast iron, may more readily show 
what has been accomplished in this direction. The cutting 
speed on this machine was 40ft. per minute with lin. depth 
| of cut and ,;in. feed, the tool of ‘‘ A.W.”’ steel, 2in. square, 
| working 54 hours before requiring grinding, and actually 
| removing about 254 lb. per minute, or a total of 7722 lb.— 
| nearly 34 tons. Another remarkable piece of work, but of a 
slightly different nature, and which will perhaps be of more 
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Fig 1—ARMSTRONG-WHITWCRTH LATHE FOR ARMOUR PLATE BOLTS 


Armstrong-Whitworths speeded up one of their lathes for 
turning armour-plate boltsto 45ft. per minute, but as they im- 
proved the quality of the steel, they gradually increased the 
speed to 85ft. per minute, which was thought to be very good 
work. Following a further improvement of the steel, they, 
however, altered a lathe to obtain a cutting speed of 152ft. 
r minute, with a cut jin. deep, reducing the diameter of 
the bolt by 1}in., the feed being thirty cuts per inch of traverse, 
and removing about 123 lb. of metal per minute, or nearly 
750 lb. per hour, the tool working about seven hours before 
requiring grinding. The tensile strength of the material cut 
is about 32 tons per square inch, and from the ease with which 
both the lathe and tool performed the work, it became evident 
that a further increase of speed would not be long delayed. 
We may here mention that the lathe above referred to was 
the one shown in the drawing of the Armstrong-Whitworth 
lathe we gave in our issue of the 20th inst., but which was 
inaccurately stated to be the lathe which had been supplied 
by the above firm for the tool steel tests at the Manchester 
School of Technology. The lathe illustrated was, in fact, the 
machine upon which the tests were made that were referred 
to by Mr. Gledhill at the meeting when the report of the tool 
steel tests was discussed, and of which particulars were given 
in our report of the discussion. We may here remark that 
the lathe used at the trials was not supplied by Armstrong, 
Whitworth and Co. as a high-speed cutting lathe, but was one 
which the firm was able to lend for the tests, and which would 
serve for that purpose. We are now able to furnish mote 
complete details, together with an engraving of the lathe at 
work, turning armour-plate bolts, as stated by Mr. Gledhill. 
To obtain the increase of power required for this greatly 
increased speed of cutting—this particular lathe, which was 
one of their 12in. centre lathes made some years ago for turn- 
ing armour piercing projectiles, was altered. The alteration, 
which will be readily seen from our illustration, Fig. 1— 


’ 


general service tc those making for progress, was the 
machining of a large drum, 12ft. diameter by 5ft. wide, 
giving a surface area of 1884 square feet, with cne tool 
without grinding, and the tool being in almost as good a 
condition as at the commencement. The cutting speed was 
47ft. per minute, depth of cut 4:n., with a feed of twelve 
cuts per inch of traverse, the total time of cutting being 
104 hours. Previous to using special steel this job used to 
take close on 40 hours, and even then was not as good, owing 
to the wear ofthe tool. Another excellent result accomplished, 
we were informed, in the works of one of the foremost builders 
of high-speed engines, was the turning of a fly-wheel 5ft. 2in. 
diameter by 14in. wide in 45 minutes, the cutting specd 
being 65ft. per minute, ,5,in. depth of cut, with a feed of 12 
= inch, the tool being in excellent condition at the 
fin?sh. 
The work performed by twist drills of the new steel is 
remarkable. We saw a jin. diameter drill, running at 
525 revolutions per minute—103ft.—penetrate a cast iron 
| block 4in. deep in 18 seconds = 13}in. per minute, and the 
drill, after drilling about a dozen holes, appeared good 
enough to drill many more. Another drill, gin. diameter, 
‘ making 525 revolutions per minute—120ft.—penetrated a steel 
plate 2in. thick in 10 seconds = 12in. per minute. Another 
operator was just finishing the 150th hole through similar 
material, the drill being lin. diameter, each hole being drilled 
in 24 seconds. 








INTERNATIONAL VIEW OF THE SIMPLON 
TUNNEL. 

Ir has been officially stated that, at the end of last June, 

10 miles 1 furlong of the total length of the Simplon Tunnel, 
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Fig. 2- BORING MILL CUTT'NG 


which shows the lathe turning armour-plate bolts at a cutting 
speed of 135ft. per minute, with a #in. cut, and thirty-two 
cuts per inch traverse—consisted of replacing a four-speed 
cone by a two-speed cone to admit a belt Tin. wide, together 
with the introduction of helical gear. This, with a slight 


CAST IRON AT HIGH SPEED 


amounting to 12} miles, had been completed. Since the 
piercing of the tunnel was commenced, in August, 1898, it 
may be fairly concluded, assuming the same rate of progress 
to be maintained, that it will be ready for traffic about the 
middle of the year 1905. It will, therefore, not be premature 


modification of the top rest to suit the special requirements | to draw the attention of our readers to the very important 


of the work, were all. the alterations made. 
the drawing in our last issue will show that a former bar is 
fitted to the bed. This is for recessing the central unscrewed 
part of the bolts. The supplementary slide on the rest 
carries a tool for rounding the ends of the bolts. 


Reference to | 


Only | 


results that are likely to attend the opening of the newroute. 
It might not unreasonably be supposed that the part it will 
play in linking up and developing existing continental main 
railways, and in causing the construction of smaller branches 
and feeders, would be restricted to certainly a large, but still 


recently this lathe has turned out as many as forty bolts in | to a readily ascertained and definable sphere of action and 


a day of ten hours. 
A disadvantage attending the use o some of the early 


It will be subsequently seen that no such limited 


influence. 
The range and 


conditions obtain in the present instance, 


scope of the passage beneath the Lepontine Alps will produce 
effects which will be felt by the trade and commerce in 
many countries of the world. Thirty years ago, before the 
Saint Gothard Tunnel was made, the construction of one yj; 
the Simplon was mooted. It was at that time considered 
the only site along the whole Alpine chain, from Mount 
Cenis to the Tyrol, where a tunnel could be bored at the 
bottom of a mountain without exceeding the practicable 
limit of length. Another advantage of the Simplon road is that 
transport between Bile and Italy will be more cheaply carrieq 
by it than by the Saint Gothard. The former, moreover, jg fa, 
better adapted to the wants of the north-western nations of 
Europe. It will afford excellent means of communication 
between France and Italy, and at the same time wil! greatly 
facilitate the commercial relations of Germany with tho 
other continental countries. 

Of all the neighbouring nations, France is the one Most 
concerned with the future of the new tunnel, and it isa little 
singular why she at first held back and took little or no 
interest—though she must have feit some—in the great 
undertaking The success of the Saint Gothard enterprise no 
doubt opened her eyes to the competition that was likely to 
arise between some of her own ports and some of those 
belonging to Italy, and it was estimated that the probable 
return of the Saint Gothard Tunnel would be at the rate of 
£3000 per mile, which in 1894 amounted to £3840 per mile 
Without entering further into financial details, it may be 
stated tbat in 1883, a year after the line was opened, 469,71] 
tons of merchandise passed over it, which increased in 1993 
to 805,000 tons, and to 1,005,000 tons six years afterwards 
Between the same dates the passenger traffic rose f cm one 
million to one and a-balf millions. These statistics, which 
were valuable and instructive, admitted of no doubt of their 
accuracy, and created a very serious impression in France, 
The proxress of the Saint Gothard route was at once con. 
nected with that which had taken place at Genoa, and at 
other ports in Belgium and Holland. 

It must be admitted that the Simplon will be a powerful 
competitor with the other great sub-alpine highways. It 
affords the shortest road from Paris ty Milan, and in several 
other respects possesses a marked superiority over other 
routes. Consequently, the French Government is gravely con. 
cerned about a project for uniting its own system of railways 
with the main line of the new tunnel, by the shortest and 
least expensive plan. Three courses are open for selection, of 
which that vid La Faucille presents many advantages over 
its rivals which will be subsequently alluded to. There isno 
question that France regards with a certain degree of anxiety 
the subject of the Alpine tunnels, and the attacks both 
threatened and made upon her by their construction. It is 
for the commerce and trade of her great maritime city, 
Marseilles—her age pigeon she is so apprehensive, Fora 
long time Marseilles had a monopoly of nearly the whole of 
the traffic of Western Europe, which now passes to some 
extent through Italy and a part of Central Europe. In 
Switzerland, Marseiiles has to reckon with the competition of 
Antwerp, of Rotterdam, of Hambu:g, and not only with that 
of Genoa. At present Antwerp absiracts from Marseilles a 
considerable amount of goods traffic, which, coming from the 
Rhine valley, is consigned tothe Far East. A large quantity 
of freight has left the ports of the Mediterranean, because 
it is cheaper to send it through the Straits of Gibraltar than 
across the Alps by railway. If we regard only the future 
competition of Genoa, and the French ports of the 
Mediterranean, it is evident that the opening of the Simplon 
route will damage the interests of our continental neighbour, 
by extending the sphere of activity of the Italian port at the 
expense of both Marseilles and Cette. There is not the 
slightest doubt, observes our contemporary Le Genie Civil, 
that the traffic of the Saint Gothard and the Mont Cenis 
lines will be shared with that of the Simplon in the same 
manner as that of the Brenner and Cenis was with the 
Saint Gothard. 

The opening of the Simplon route will place Geneva, 
within five miles, at the same distance from both the Italian 
and French ports. This is unfortunate for the latter, since 
nearly all the traffic from Marseilles to all parts of Switzer- 
land passes through Geneva, and will thus feel more than 
ever the competition of its rival. Both France and Italy 
have open water transit with India, America, and Australia. 
The question may well be asked, How does it happen that 
the former country, with its Atlantic ports, and in spite of 
all its efforts to outvie the Saint Gothard—to which will be 
shortly added the Simplon—sees its commerce pass largely 
into the German, Dutch, and Belgian ports? The answer, 
admitted by the people themselves, is that their whole mer- 
cantile maritime service, fleet, naval installations, mechanical 
appliances and plant, are altogether insufficient, and below 
the standard of modern requirements. In addition, the 
internal navigation of the country is exceedingly inadequate 
and tedious. Traffic by boat from Poitiers to Marseilles 
frequently occupies twenty days, or at the rate of a mile per 
hour. At the present time large works are in course of con- 
struction for improving the water communication in the 
interior of the country. In the investigation of the relative 
advantages of water and land traffic, an important point to 
be considered is the kind of goods to be carried. Some 
description of goods, such as those which form part of the 
Italian exports to England, must be sent as far as practicable 
per rail—the quickest, the safest, but the dearest mode of 
transport, The last objection is not_always so forcible as 
might appear, because there are certain high classes of goods 
which can afford to pay comparatively dearly for safe and 
speedy transit. 

The scope of the future international route will not be 
restricted to the countries of Switzerland, Italy, and France. 
Nor must its relations with the last be regarded as wholly 
inimical to her interests. If, on the one hand, Italy avails 
herself of French railways to export her merchandise to 
Great Britain, and also to America, on the other, France 
will, although to an admittedly smaller extent, despatch her 
goods over the Italian line to Austria and Hungary. It is 





more than possible that ultimately the new line will connect 
up with the Balkan States, although the present is not a very 
hopeful occasion to indulge in optimistic forecasts. It should 
be stated that the Italian Government have allotted £2,800,000 
to the construction of approach and subsidiary lines to the 
Simplon, over which will be conveyed merchandise from the 
shores of the Adriatic to the French seaports of the Atlantic. 
It may be mentioned that various projects are proposed for 
improving the internal navigation, both in Italy and France, 
as aids to the fuller development of the new system, which 
may be subsequently referred to when they are in a more 
advanced stage. The Faucilles, beneath which the new 
French railway is to pass, is a range of hills in France, in 
the shape of a sickle (faucille), separating the basins of th 





Meuse and the Moselle from that of the Sadne. 
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ROOFING EXISTING SHOPS WHILE, WORK IS 
PROCEEDING.” “s 
By Mr. R, H. FowLer, Member; of Leeds, 


‘To many members of the Institution who are connected with old 
established works, a description of a method of re-roofing their 
shops without interfering with the work may baiof interest. 

At the Steam Plough Works, Leeds, it became necessary to put 
roofs on the boiler shop and black store and fettling shop. Fig. 1 
isa ground plan of the two shops, from which it will be seen that 
the boiler shop was divided into two bays, each 50ft. wide by about 
270ft. long. The fettling shop was also 50ft, wide and about 280ft, 
long. Fig. 2 isa section through the shops showing the old roofs, 
and Fig. 3 is also a section through the shops, but showing the 
new roof. Fig. 4 isa combined plan showing the two roofs. In 








pay A of the boiler shop the usual bending rolls, punching and 
shearing machines, drills, &c., were fixed, driven from shafting 
attached to the beams of the roof. In bay B of the boiler shop a 
steam crane travelled from end to end, and in the fettling shop an | 
electric crane also travelled from end to end of the shop, | 

As practically the whole output of the Steam Plough Works 
dependad on the supply of boilers, it was an absolute necessity | 
that work in the boiler shop should be carried on without any | 
stoppage. It was therefore impossible to adopt any plan of | 
raising the parts of the new roof from the floor inside the*shop. 
Another important consideration was that the men working in the 
shops should be in absolute security, and feel that they were so | 
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| was covered with 3in. planks all cut to dead lengths ; the crane 


erected by means of a single pole, the power for lifting being 
obtained from a winding forward drum on a traction engine, and 
by this means all the stanchions were put up during meal times. 
When all the stanchions for one bay were in position, the next 
operation was to fix the crane and roof girders. To accomplish 
this a travelling crane—shown on Fig. 5—was constructed with an 
overhanging jib of sufficient length to carry the girders, 25ft. long, 
when suspended from the centre, from stanchion to stanchion. 
This travelling crane was mounted ona railway 8ft. 6in. gauge, 
and of sufficient height above the platform to allow a narrow-gauge 
railway to run under it, on which the roof yirders and crane girders 
were moved along on specially constructed lorries, and as the 
platform could not be constructed of sufficient width to allow this 
crane to be over the centres of the girders, it had to be made with 
a movable jib, as shown on the plan. As soon as a pair of girders, 
one on each side of the shop, were fixed, the trussed beams for 
carrying the platform were a le in position by means of a some- 
what rough but very useful movable jib crane, consisting simply of 
two baulks of timber mounted on some old traction wheels, with a 
small crab at the rear end, and a fixed block at the end of the jib. 
The trussed beams were placed at a distance apart of 8ft. 4in. 
centres, but this crane was made with such an overhang that the 
weight of the crane and theload it was lifting should be distributed 
over not less than two trussed beams. This crane ran on a wooden 
track in the centre of the platform. As soon asa trussed beam 
was fixed in position the space between it and the one behind it 





and track was then advanced and another trussed beam put in 
position and covered over as before, Three trussed beams were 





between the existing longitudinal girders of the travelling crane and 
the wall of the shop, so as not to interfere with the old travelling 
crane. It became necessary, therefore, to make these stancbions in 
such a way that the back leg K could be fixed after the old roof and 
wall were taken down. Details of the roofs are given on Fig. 3. 
They are of the ridge and valley type, each roof divided into four 
ridges. They are glazed on each side with Heywood’s patent 
glazing, with a slate ridge and ventilation for the whole length of 
each ridge. This type of roof is well adapted for shops where only 
top light can be obtained. ‘ 

At the commencement of the paper two points were mentioned 
that had to be considered, namely, the security of the workpeop!e 
and no interference with the output of the shop, and it is pleasing 
to be able to state that no accident occurred during the whole 
time the work was being carried out, and that the work of the 
shops went on without the slightest interruption. 

After the erection of the swivelling crane, the work on bay A 
was completed between the end of August and the end of Octo- 
ber, and the two other bays were commenced the following spring 
and finished about the end of October. 

The work was designed and carried out, and all the appliances 
designed and made, by the staff at the Steam Plough Works, as it 
was quite impossible to employ any contractor on work of this nature. 








SUSPENSION BRIDGES. 





THE investigations mate by M. F. Arnodin as to the 
strength of parts entering into the composition of susp2nsion 




















Fig. 4. Section of Old and New Roofs of Boiler Shop. 
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Fig. 5. Travelling Crane for lifting roof girders 
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during the operations above. It was therefore decided to deal 
with one bay at a time, and to construct a platform over the old 
roof for the full length of the shop, and to make this platform of 
sufficient strength to carry the tackle required in fixing the roof, 
and also the girders for carrying the roof, and to transfer this 
platform to the other two bays in succession, 

The two shops are practically closed in on three sides, leaving 
only one end from which .the work could be conducted. This 
available end is shown on Fig. 1, where is also shown the railway 
which brings material into the boiler shop, and is also connected 
with Messrs. Kitson’s Works, and consequently had to be kept 
free while the operations connected with the roofs were carried 
on, and along this railway also the whole of the material for the 
roofs had to be brought. At the point C on Fig. 1a steam derrick 
to lift four tons was fixed, this derrick being of sufficient height to 
p'ace all the material for the roofs on to the platform, and with a 
Jib of sufficient length to place the first girder D for carrying the 
platform in position, At the opposite end to this girder the first 
piece of platform was carried on an old brick wall of the shop 
marked E. When this girder was fixed, the first piece of the 
platform was erected, on which the cranes—to be described farther 
on—could be worked. Bay A of the boiler shop was the first one 
to be dealt with, and this necessitated a row of stanchions on each 
side, and as these stanchions had to be fixed in such positionsas would 
not interfere with the existing walls and columns, the width of the 
shops had to be slightly altered. All the stanchions were made in 
two pieces for convenience of erection. To erect the stanchions, 
holes were made through the old roofs, and each stanchion was 
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fixed on each girder, consequently when the platform from end to 
end was completed it was composed of about thirty trussed beams 
8ft. din. centres, carrying a platform or deck 3in. thick. By this 
method two roof girders and two crane girders and two trussed | 


beams and the platform were fixed ina working day. 

In order to facilitate the making of the platform two 20in. 
gauge railways were laid, one on each side of the centrecrane. On 
these railways were carried all the planks and other material 
required. The roof principals were lifted on to the platform by the 
steam derrick, in two halves, each half was put on a trolley on the 
20in. gauge railway and conveyed to the far end, where the halves 
were riveted together. When the platform was completed, the 
wooden crane was taken away, and the crane used for lifting the 
girders was brought into the centre of the platform, and employed 
for lifting the roof principals and putting them in their proper | 
positions. This crane was also used for lifting out the trussed 
beams as the work proceeded. The roof principals are placed at 
a distance of 12ft. Gin. apart; conseyuently, either one or two 
trussed beams had to be removed before each pair of principals 
could be fixed. The whole of the platform and all the principals 
for the roof of bay B were fixedin three weeks’ ordinary working | 
time. As the principals of the new roof were erected, the planks | 
that had formed the platform on the top of the trussed beams were | 
then used for making a scaffold, or platform, inside each of the | 
four divisions of each roof. On this platform was then deposited, 
as required, all the glass, slates, and timber necessary for the new 
roof. Theglazing, timbering, and slating were then done with 
great rapidity, and by this means the whole of the last roof was | 
glazed and slated in a fortnight. : 

The stanchions for bay B of the boiler shop had to be erected 
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bridges have led him to measure the resistance of the ropes 
which form the principal parts of such works by an appliance 
that he calls ‘cable témoin,” the simple arrangement and read- 
ing of which is within the competence of the workman as well 


| as the engineer, while its direct indications are absolutely correct. 


The principle is that every bar or wire rope stretched out of the 
vertical describes a catenary curve, which is a function of its 
weight and tension per unit of sectional area. Whence it follows 
that if two ropes of different size are stretched so as to lie freely 
side by side, and if their curve remains in the same plane, suppos- 
ing that they have the same direction with the same weight per 
unit of section—which is the case when they are composed of the 
same substance made up in the same manner—their tension per 
unit of section will be the same. It was this consideration which 
gave the idea of measuring the wire ropes of suspension bridges by 


| the ‘* cable témoin,” made of the same metal as the rope to be 


observed, and the wires being laid in the same manner. The two 
ropes are so placed that a mere glance is sufficient to show whether 
they describe the same curve ; and the ends are moored at the 
same points, so that any movement of the latter cannot vitiate the 
observations, while at one end of the test rope is a screw for regu- 
lating the deflection and alsoa dynamometer for indicating the 
tension. From this moment, observed M. Arnodin to the Société 
des Ingénieurs Civils de France, the dynamometer reveals every- 
thing that happens in the rope to be observed, since all the 
impressions received by it are the same for both ropes, This 
method, which was employed by M. Séjourné for the centering of 
his large stone bridge at Luxemburg, will permit of taking in hand 


| with the greatest economy far more important works than any 


hitherto attempted. 
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THE PATENT-OFFICE LIBRARY. 


DvurinG the last four years the Patent-office has issued 
thirteen sections of a new subject catalogue of the vast 
collection of technical books and periodicals under the charge 
of the librarian, Mr. Hulme. A new and very complete 
revised edition of the author catalogue was published in 
1898, but the printed subject catalogue has long been out of 
date, seeing that it did not go beyond the year 1883. Toa 
very large extent this was no great loss, in view of the 
excellent class arrangement adopted on the shelves, whereby 
all books on any subject are collected together and available 
for ready reference. The new issue, therefore, has had to 
constitute something more than a simple class list of books ; 
it is, in fact, aseries of guides to the Patent-office library, and 
should be of considerable use to the inventor, to say nothing 
of the historian or the dibliophile. In view of the new 
departure in Patent Law made by the Act of 1902, whereby 
a limited search for novelty will be made before the patent is 
granted, these little guides should be especially valuable, 
particularly No. 4, which is the guide to the search depart- 
ment. Of this volume a second edition has recently been 
published, showing that there is considerable demand for the 
information contained therein. The last volume to be issued 
deals with mining and metallurgy, and these two may be 
taken as typical of the remainder. All of them are on sale at 
a uniform price of sixpence each, but they are of very 
varying size, ranging from about 30 to 300 pages. The 
following list brietly indicates their contents :—(1) French 
patent classification ; (2) photography; (3) laws of indus- 
trial property and copyright; (4) guide to search depart- 
ment; (5) German patent classification; (6) chemistry ; 
(7) chemical industries ; (8) periodical publications in library ; 
(9) domestic economy, foods, and beverages; (10) textile 
industries; (11) general science ; (12) architecture ; (13) min- 
ing and metallurgy ; (14) electricity—in the press. The first 
of these hand-books gives a key to the classification of the 
French specification, while the fourth deals in a similar 
fashion with the German method which has been adopted in 
Austria, Denmark, and Norway. Both these form useful 
additions to the ‘‘ Index Key ’’ of the English office, which 
shows the allotment of all inventions into some 146 classes, 
with numerous subdivisions. This index key is the founda- 
tion on which all classification in our Patent-oftice is based, 
and is the first work to which the inventor turns if he is 
desirous of knowing—though sometimes that is not the case 
—whether his ideas have been forestalled. With this key as 
a guide, he has the range of British specifications displayed 
before him in orderly sequence in index and abridgment, with 
the original description as a last resource. If he desires to 
go further afield the No. 4 guide to the search department of 
the Patent-office library will give him a very complete idea of 
the resources available for searching in foreign specifications. 
For instance, he will find that only manuscript returns of 
patents granted in the Malay States since 1896 can be investi- 
gated, but the three-quarters of a million of United States 
patents are available in full, and in half a dozen different 
sources and presentments. Their enumeration consumes 
some ten pages of the booklet, and forms a succinct but com- 
pendious history of the American patent system, where fire 
and civil war have left theirtraces. A very valuable appendix 
gives unofficial class lists and digests of English and foreign 
patent specifications, which are often more valuable, because 
they are more limited in scope than the official digests. For 
the legal aspect of patent questions, the inventor cannot do 
better than turn to the third guide, which shows that the 
library is, as it should be, rich in this direction. Still more 
noteworthy is the exceptionally fine collection of periodical 
publications, including transactions of technical and iearned 
societies, and the weekly and monthly papers and journals. 
Every trade and profession that lends itself to invention, and 
that is large enough to have an organ, is represented by one 
or more periodicals in this library, and they are all classified 
in ten divisions for convenient reference. 

The other class of guides, of which that most recently 
published and dealing with the mineral industries is typical, 
is to be continued, so as to embrace all the subjects repre- 
sented in the library. No information has been given as to 
the order in which they are to appear, nor can any indication 
be gathered as to the time limit for their production, but it 
is obvious that the handling and digestion of some 200,000 
volumes, weighing over 200 tons, is not aspeedy process. The 
system adopted in these guides or subject matter catalogues 
is an alphabetical arrangement of entries based on sub- 
divisions which select special treatises or works first of all 
and then throw together the books of a more general scope. 
For instance, under the heading of ‘‘ Lead’’ there are general 
books on mining and metallurgy with a special sub-division 
for those solely and entirely devoted to desilverising pro- 
cesses. At first sight this method would appear to be 
provocative of some confusion, but it is the only method 
that will avoid repetition. The desilverising section, for 
instance, only contains four entries, which is obviously 
incomplete as regards the bibliography. But a moment’s 
reflection will show anyone that desilverisation is also 
ordinarily described not only in books devoted to the metal- 
lurgy of lead, but also in treatises on metallurgy generally, 
and the search must therefore be continued from the par- 
ticular to the general. 

The investigator is not entirely left to his own common 
sense in this matter, for all the volumes contain an appendix 
or key of the classification arranged in natural sequence, and 
the mining volume contains an improvement on its prede- 
cessors in that the body contains a reference to the page of 
the key dealing with the matter under consideration. This 
is the next best thing to the free use of cross notes or refer- 
ences in the main section of the volume. Under several 
sections the entries are in geographical] order where that is of 
any interest, and in all cases they are in chronological order. 
This mode of arrangement will be found of material assist- 
ance to searchers for novelty, and in the investigation of 
matters of historical interest. It also enables the reader to 
select at once the latest work on a particular subject, or to 
confine his search within limits of date. 








THE JUNIOR INSTITUTION OF ENGINEERS. 


At the meeting of this Institution, held at the Westminster 
Palace Hotel, on November 20th, the chairman, Mr. Samuel 
Cutler, jun., M.I. Mech. E., presiding, a paper on “Fires on 
Shipboard, their Causes and the Methods for Prevention and 
Extinction,” was read by Mr. George Canning. 

The author first dealt with the losses sustained through fire 
casualties ‘amongst shipping, and with the aid of statistics showed 
the importance of the subject as applied more particularly to 





British shipowners. Referring to the chief causes of combustion, 
he cited some of the disadvantages met with in the application of 
water and steam for extinguishing purpose, showing them to be 
quite unreliable. Passing to the consideration of methods for 
dealing with fires in enclosed spaces by means of gases antagonistic 
to combustion, a brief review was given of the various appliances 
which have been patented for this purpose, and these were illus- 
trated by diagrams and lantern slides. In conclusion, the author 
urged the adoption of gas systems, which he maintained were the 
only feasible methods extant, not only for the prevention, but also 
for the extinction of fires on shipboard. Messrs, C. Loughborough, 
C. D. Bell, J. D. Evans, Douglas Owen, P.S. Avis, G. C. Allingham, 
T. P. Hosegood, and B. W. Knott took part in the discussion, and 
a vote of thanks to the author concluded the proceedings, 

On the following day, by invitation of the Clayton Company, the 
Institution witnessed a demonstration of fire extinguishing at 
Orchard-place, Blackwall. The apparatus shown in operation 
consisted of a sulphur chamber or generator, in combination with 
a blower and engine, and a cooler. Ordinary rolled sulphur is 
placed in the generator and set alight by means of a piece of 
waste. Two pipes are fitted to the generator, one for delivering 
the gas to where the conflagration is taking place, and the other as 
a return or suction pipe. Air taken from the compartment to be 
treated enters the generator, and the oxygen combining with the 
sulphur vapours produces sulphurous acid gas. This is then 
drawn throvgh the cooler and forced by the blower through the 
discharge pipe into the holds or other compartment. The gas 
permeates thoroughly any substance, however closely it may be 
packed; but even after the fire has been extinguished, the 
object in view is only partly accomplished, for it has been found 
that, if oxygen is admitted to a chamber above a certain tempera- 
ture, combustion will ensue again. To avoid a renewal of the fire, 
therefore, the generator is cut out of circuit, the hot, gas-laden 
atmosphere is passed direct through the cooler and kept circulating 
until the hold or compartment is reduced to about normal tempera- 
ture. Fresh air is then gradually admitted, thus obviating any 
danger of the fire breaking out again. 

The demonstration at Blackwall was conducted under the 
direction of Mr. J. D, Evans, the engineer, in connection with a 
brick building erected for experimental purposes. The structure 
was filled with an atmosphere, of which between 5 and 10 per 
cent, was sulphur ‘‘ polyoxide” gas. Burning torches were thrust 
into the compartment through vent holes provided for the purpose, 
and were immediately extinguished. A piece of metal heated to 
incandescence in'a furnace was dropped into a bucket of 
petroleum placed inside the building, and although the oll was 
heard bubbling, there was no evidence of flame or fire. The 
structure was subsequently opened up and the gas within it 
allowed to escape, when a pile of wood and shavings saturated 
with paraffin was set alight within the building. The fire having 
been allowed to burn freely, and the gas from the generator again 
turned into the compartment, in a very short time the flames were 
completely extinguished and the cooling process was illustrated. 
Before dispersing Mr. Cutler, jun., expressed the members’ 
acknowledgments for all the arrangements which had been made 
for their reception. 








CATALOGUES. 


C. W. BurtoN, GRIFFITHS AND Co,, Ludgate-square, London.— 
Catalogue ‘‘ B” of Cincinnati shaping machines. 

HERBERT MORRIS AND BasteRT, Limited, Loughboreugh.— 
Illustrated list of overhead hand cranes in stock. 

GENERAL ELEcTRIC COMPANY, Limited, Queen Victoria-street, 
London.—Three pamphlets dealing with radiators, Nernst lamps, 
and Omega flexible cords. 

ALEXANDER WRIGHT AND Co,, Westminster. — Pamphlet 
describing the Simmance-Abady patent ‘‘ Flicker” photometer for 
testing the illuminating power of lamps, 

CoorpER AND Hewitt ELEctRIc Company, West 29th-street, 
New York.—Booklet describing the Hewitt mercury vapour lamps, 
with which our readers are conversant. 

CHARLES WINN AND Co., Birmingham. Section D catalogues 
third edition, dealing with boiler and engine fittings.—The book 
is nicely produced and contains lists of prices. 

JOHN I, THORNYCROFT AND Co., Limited.—This firm has issued 
a summary and list of vessels fitted with Thornycroft or Thorny- 
croft-Schulz boilers, revised down to August last. 

BurraLo ForcE Company, Buffalo, N.Y.—This book forms 
a treatise on ‘‘ Mechanical Draught,” and incidentally introduces 
this company’s apparatus to the notice of the reader. 

Bui’s METAL AND MELLO Company, Limited, Yoker, Glas- 
gow.—This firm has published a neat wall card, printed in colours, 
and showing a group of propellers 18ft. diameter, made in Bull’s 
metal and a forged ram weighing 24 tons of the same material, 

AUTOMOBILE COMPONENTS LIMITED, 18-24, Church - street, 
Islington. 1904 motor car components catalogue.—The contents 
of this book include the detail parts of petrol motor carriages in 
almost every essential, There are also views of the company’s 
works in France. 

WESTRUMITE LIMITED, Dacre House, Victoria-street, West- 
minster.—This is a pamphlet giving all particulars of Westrumite, 
which has been extensively adopted for dust-laying purposes. It 
may also be used with success as a binding medium for making 
new macadamised roads, 

VANDAM, MarRsH AND Co., Limited, 11, Upper Priory, Birming- 
ham. Automatic time switches for arc, incandescent, motor and 
other circuits, and constructed on Offord’s, Jevon’s, and Marsh’s 
patents.—The operations of these labour-saving devices are 


‘| obtained by mechanical means set in motion by clockwork ; the 


working parts, outside the actual clock, are practically run by 
friction, so that they cannot be thrown out of gear in the opera- 
tion of setting. Only one dial is employed to set and effect al! 
actuations ; the setting pointers are worked direct, without gear- 
ing ; the instrument works automatically for a full week without 
attention. ": 

FIELD, MALLETT AND Co., Limited, 38, Mincing-lane, London. 
Circular describing the Mallett steam separator.—In this device 
the steam is projected in the direction of a number of rods or bars, 
each having a hollow or concave side facing every direction in 
which the steam can flow. The steam meeting these bars is 
diverted past the outer edges of the concave sides, leaving a 
cushion of practically stationary steam in the cavity between the 
two edges. The water, oil, and other impurities, being heavier 
than the steam, are thrown forward into the cavities and are 
allowed to trickle down quietly into the receptacle below, whence 
it can be drawn off. 

New ExpaNnDED MetaL Company, Limited, York Mansion, 
York-street, Westminster.— With the title of ‘‘ Expanded Steel in 
Armoured Concrete and Plaster Construction” this company has 
issued a book of over 100 pages. It contains many admirable 
large-sized illustrations, showing structures in which this method 
of construction has been adopted. The works included are too 
numerous for mention here, but the uses to which the expanded steel, 
either separately or in combination with concrete, are applied, are 
clearly shown and described, and it is not too much to say that the 
constructional work which cannot be carried out on this plan is 
difficult to imagine. The book opens with a historical réswmé on 
** Concrete Construction,” then follow articles on ‘‘ Monier Con- 
struction,” ‘‘Expanded Metal,” and ‘“‘The A B C of the Sub- 
ject.” Reports of tests of the expanded steel and slabs by 
recognised authorities are also given. In short, the book may be 
taken as a standard work on the ‘subject, and is well worth a 
corner in any engineer’s bookshelf, : : 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering and iron trades continue fairly well engaged 

though in some departments of iron and steel—notably plain sheets 

and unmarked bars—the market tends more in favour of consumers 
than producers at all careabout, The fact is that the continuance 
of foreign competition is being severely felt, and on ’Change, on 

Thursday, in Birmingham, the market for engineering materia) 

and for other descriptions of iron and steel productions, was, from 

the point of view of makers and sellers, a quiet one. The blast 
furnaces, nevertheless, continue fairly well engaged. 

Hydraulic engineers are for the most part well engaged, alike 
on foreign account for irrigation, and also in connection with home 
water supply. The progress of the Elan Valley water scheme ig 
referred to in an interesting report which has been prepared by 
the Water Committee of the Birmingham City Council. The 
Committee state that the hope expressed in the last report that 
the Caban Coch dam would be nearly complete before the winter 
has not been quite fulfilled, owing to loss of time due to bad 
weather ; but there only remains about 10ft. of the dam itself to 
build, and the two abutments. At Caregddu, preparations are jn 
pregress for stopping the culvert, The dam and viaduct are jn 
the same condition as at the last report—that is to say, the road 
and parapets have still to be constructed. The Pen-y-gareg dam 
is complete, with the exception of the valve tower. The steel top 
bas been fixed in the culvert, and the concrete backing is in 
progress, A little clearing of the site has still to be done, but it is 
anticipated that the reservoir will be ready for use in a few weeks, 

The works at Craig Goch are finished with the exception of a 
small portion of the parapet of the viaduct, the forming of the 
roadway, and the upper part of the valve tower. The reservoir of 
Craig Goch was filled in August, and has been overflowing ever 
since. At Dolymynach dam the masonry on the right bank has 
been completed up to 830 0.D., which is all that is being under. 
taken at present, and that on the left bank to 823 0.D,.—that is, 
within 7ft. of the top. The valve tower has been commenced, 
and the tunnel from cel to Caregddu is almost finished, 
The valve tower at the Foel is being pushed on as rapidly as 
possible. The building has now reached between 15ft. to 20ft, 
above the crest of the submerged dam. Building at the filter 
beds has proceeded as fast as circumstances would allow, but at 
this point, and in the Elan Valley generally, progress has been 
much interfered with by the extremely wet and tempestuous 
weather of the last summer, 

The Water Committee have undertaken certain improvements in 
Sparkbrook and the neighbourhood at a cost of £15,976, comprising 
chiefly the laying of large mains for the conveyance of Welsh 
water, 

Satisfaction is expressed locally at the news cabled recently, to 
the effect that the Amalgamated Copper Company has ordered 
the re-opening of the Montana mines, in order to reinstate the 
20,000 workmen whom the shutting down has caused to be thrown 
out of work. It is hoped that the news will prove to be correct. 

The possibilities of developing Canadian trade are receiving atten- 
tion, and in this connection interest is being taken in an address 
given this week before the Dudley Chamber of Commerce, by Mr. 
F. W. Cook, who has recently made a tour through Canada, and 
who rightly considers that we ought to be doing more with that 
country, seeing that British goods have a preference of 33) per 
cent. A large and increasing demand will necessarily be made for 
galvanised sheets, girders, structural steel, boiler plates, and 
machinery in connection with the immense quantity of wheat 
which is grown in Manitoba and the North-West. When it is 
realised that it is absolutely necessary that large elevators, with— 
in some cases—a capacity of from seven to ten million bushels, 
must be erected at different points, so that the grain can be pro- 
perly handled, and that the Canadians anticipate that within ten 
years they will have trebled their present production of grain, it 
will be seen that there will be a great demand for elevators. A 
large quantity of steel rails and bridges are being used in the con- 
struction of railways. The Grand Trunk Pacific, the new railway 
proposed from Fort Simpson to Winnipeg, and from Winnipeg to 
Quebec, on to the coast, will be at least 3000 miles long. The Bill 
for the projection of this railway will pass the Dominion Parlia- 
ment this session, and the rails will ina few years, in all probability, 
actually be laid. It behoves British merchants, therefore, to be 
up and looking after orders, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The general outlook, either as regards the iron and 
stee] trades or the engineering industries, shows no improvement. 
In most branches of engineering there is a continued tapering off 
as regards new work coming forward, outside electrical engineering, 
and even this branch is not quite so brisk as it has been—it is 
exceptional where any real activity is being maintained. Machine 
tool makers, where they are dependent upon the ordinary run of 
work, are mostly but very indifferently engaged. Locomotive 
builders, who although for the present are still well employed, 
have for some time past booked very little new work, and prospects 
are not at all satisfactory. The boiler making trade, of which 
Lancashire is a very important centre, is, taking it all through, 
in a depressed condition ; very few of the large firms have any 
weight of work in hand, and in many cases they are extremely 
aa Hydraulic engineers also report that new work has dropped 
off considerably recently, and most of them are short of orders. 
The textile machinery trades remain in much the same depressed 
condition as noted for some time past. In structural engineering 
work the principal firms are moderately well engaged, but they 
have to meet very keen competition, especially from the Continent, 
one considerable contract, the English tenders for which did not 
vary more than about 5 per cent., having been secured by a 
German firm at 80 per cent. below the English prices. ‘The 
employment returns which I continue to receive from various 
trades union organisations connected with the engineering indus- 
tries still show a steady increase in the number of unemployed. 
The latest of these returns is from the United Machine Workers 
Association, which affords a fair basis for estimating the condition 
of trade, and this society now shows over 6 per cent. of the total 
membership in receipt of out-of-work donation, or an increase of 
nearly 2 per cent. upon the returns of a month back, ; 

No appreciable improvement can be reported in the actual weight 
of business passing through on the iron markethere. A somewhat 
steadier tone would seem to have come over the trade, and there 
are fewer forward sellers at the very low cut prices of a week or so 
back. The downward move in prices would 4 em to have for the 
present received a check, but it can scarcely be said there is any 
greatly increased feeling of confidence with regard to the future. 
Consumers for the most part still buy scarcely more than they 
require to cover immediate requirements, and business, taking it 
all through, remains much of the same hand-to-mouth character 
reported of late. Here and there pig iron inquiries were reported 
on Tuesday’s Change meeting for delivery over next year, but not 
for any very large quantities, and it did not transpire that any 
considerable volume of forward business was actually put through. 
Transactions mainly were restricted to comparatively small 
parcels, with prices generally steady at recent quoted rates, 

rhaps a shade firmer in some instances. Lancashire makers 

ave had to give way in odd cases a trifle upon their recent 
quotations for No. 3 foundry, and actual selling prices represent 
about 52s, 9d. to 53s,, delivered Manchester. Lincolnshire 1s 
without quotable change, the list basis for No. 3 foundry remaining 
48s., with occasional sales of special brands put through at 48s. 6d, 
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ivered Manchester. Derbyshire foundry shows if any- 
a py to stiffen slightly on the ‘ainkinum rates that 
makers have recently been taking, and it is exceptional where 
quantities are now cut as low as 533., 53s. 6d. to 54s, 6d. being 
more nearly the average prices for No. 3 foundry delivered here, 
Forge qualities, which still meet with only an indifferent demand, 
are without quotable change, ordinary Lincolnshire and Lancashire 
brands remaining about 48s, 2d., with Derbyshire nominally quoted 
from about 483. 6d. up to 493. 6d. net delivered Warrington. 
‘American forge pig iron continues to be offered at about 48s, net 
delivered Warrington, and some business is stated to have been put 
through, but the principal consumers are not at all tempted to buy 
at this figure. Sellers, on the other hand, are apparently not 
disposed to give way further, and it is reported that offers from 
buyers at 47s. 6d. have been refused. Middlesbrough iron, if'any- 
thing, shows slightly more firmness—at any rate, so far as forward 
quotations are concerned, with current rates steady at about 
jis. 4d. to 51s. 10d. net, delivered by rail Manchester. Scotch ironis 
practically without quotable change, and delivered Manchester docks 
averages about 543s, Eglinton, 54s. 6d. Glengarnock, up to 58s. 
Gartsherrie. American iron continues to be quoted about 50s., 
with sellers perhaps a trifle less if orders of any moment could be 
secured, but not much business is being actually put through, and 
deliveries of American iron are not expected until some time next 


year. 

a hematites the inquiry coming on the market continues 
extremely small in quantity, and prices still tend steadily down- 
wards. Makers do not give way to any material extent, but at 

their quoted rates they are practically out of the market, as mer- 
chants are sellers considerably under makers’ rates. Delivered 

Manchester makers are quoting about 64s. to 64s. 6d. for No. 3 

foundry, but there would be no difficulty in placing orders 
through second hands at about 62s. 6d. net. 

The finished iron trade remains much the same as | have 
reported for some time past ; in fact, this branch of the trade has 
perhaps never before shown so little change over an extended 
tem Certainly for the last twelve months the basis rates of the 

ancashire manufacturers have undergone no change whatever, 
and there has been almost as little variation in the condition of 
trade, forges during the above period having been kept going not 
more than from hand to mouth, and only in exceptional cases 
running full time. The position would seem to be that, notwith- 
standing recent substantial reductions in raw material, and also in 
coke, manufacturers are unable tc realise a remunerative return on 
present prices, and as they do not considerreductions would appreci- 
ably increase business they are evidently determined to hold on to 
current rates. Delivered Manchester district, Lancashire bars 
remain £6 83, to £6 10s.; North Staffordshire, £6 7s. 6d. to £6 10s. 
and £6 15s.; sheets about £7 17s. 6d. to £8 2s, 6d.; and hoops 
£7 2s, 6d. random to £7 7s. 6d. special cut lengths and 2s, 6d. less 
for shipment. 

In the steel trade the situation also remains without appreciable 
alteration from last week. Comparatively little business is passing 
through, and prices remain without really quotable change. 
Billets meet with only a small inquiry, and even the low figures 
which are being quoted for American and German makes apparently 
donottemptbuyers. Variousquotations are mentioned for American 
billets, ranging from £4 to £4 23. 6d., according to delivery, with 
German billets about £4 43. for small up tc £45s. for largersizes; and 
English billets quoted from £4 10s, to £4 12s. 64. up to £4 13s. 6d. 
in some cases, but this simply a nominal figure. For various 
descriptions of manufactured steel prices are practically as last 
quoted, but business only put through in small quantities at the 
minimum figures. Delivered Manchester steel bars range from 
£6 3s, 6d. to £6 7s. 6d., with odd quotations at £6 10s.; angles, 
about £5 2s. 6d.; common plates, Py 17s. 6d. to £6 2s. 6d. Boiler 

lates are still quoted £6 12s. 6d., but there is an absence of 
inquiry to afford any real test of prices. 

Visiting the Openshaw steel works of Messrs. Sir W. Armstrong, 
Whitworth and recently, I was shown in process of manufac- 
ture a propeller shaft for one of the latest type of first-class 
cruixers that are just now being built for the Eaglish Government. 
This shaft, which was of fluid pressed hollow steel with an 18in. 
hole from end to end, was 91ft. long and 2ft. outside diameter, 
weighing altogether 48 tons. This is the largest shaft of its kind 
that has so far been manufactured, and formed one of a pair for 
twin screws, Messrs. Armstrong, Whitworth and Co. have six of 
these shafts in hand for British war vessels. 

_ Little or no move in the way of real improvement is noticeable 
in the coal trade. Requirements for house-fire consumption still 
show no appreciable briskening up ; the lower qualities of round 
coal move off but moderately for ironmaking, steam, and general 
manufacturing purposes, and slack is the only class of fael that is 
really in good demand. Collieries are, pertaps, putting in rather 
better time, but it is exceptional where they average more than 
four days per week, and the supplies of all descriptions of round 
coal continue plentiful on the market 

The lower pan pe of round coal move away fairly for iron- 
making, steam, and general manufacturing purposes, the short time 
still worked at collieries and the extra requirements for common 
house-fire consumption tending to restrict the quantities of steam 
and forge coals coming upon the market. The actual demand for 
ironmaking, steam, and general manufacturing purposes is, how- 
ever, but indifferent, and increasing depression in some of the 
large coa) using industries does not present a satisfactory outlook 
for this class of fuel. There is an absence of contracting 
for anything like quantities, consumers generally considering it 
more to their advantage to buy simply from hand to mouth, 
especially as cheap special clearance lots are occasionally to be 
picked up at under current rates, The general pit prices remain 
without quotable change, and are about steady at late rates, 
averaging 7s, 94. to 83. 3d. for common sorts of steam and forge 
coals, up to 9s, 6d. and 93, 9d. for the better qualities, 

The improvement reported of late with regard to engine classes 
of fuel is being well maintained, and inquiries are coming forward 
more freely than of late from large consumers for contracts into 
next year, The better qualities of slack especially are in active 
demand, and firm at late rates, with the probability that prices 
may harden, which is evidently causing increasing anxiety on 
the part of consumers to cover forward requirements. Of the 
commoner sorts of slack there are still ample supplies, but these 
are offering mainly from outside districts, very few Lancashire 
collieries having any large surplus, even in the lower descriptions 
of engine fuel. The competition from outside districts, Derby- 
shire particularly—no very large quantities now coming in from 
Yorkshire—tends to keep prices for the medium and lower 
qualities of slack down at a lowlevel ; but Lancashire coalowners 
are holding with firmness to late rates. At the pit mouth the 
better qualities of slack range from 5s. 9d. to 6s. 3d., with 6s. 6d. 
to 6s. 9d. for some of the special sorts; medium qualities, 5s. to 
os, Od.; and common sorts about 4s, to 4s, 6d. per ton. 

Only a quiet sort of trade is still the general report with regard 
to the shipping trade ; but there ara not quite such low cut prices 
as were ruling a few weeks back, although to effect clearances of 
round coal many collieries quote special prices to secure cargoes 
rather than offer on the hcme marke’ at reduced rates. Delivered 
at the ports on the Mersey about 9s. to 9s. 3d. would now repre- 
sent about minimum quotations, with the better «jualities of steam 

coal quoted from about 9s. 9d. to 10s. per ton. 

_Furnace cokes, particularly those coming into this district from 
Yorkshire, show continued weakness, and could now be bought at 
from 10s. 6d. to 123, per ton at the ovens ; foundry cokes remain 
steady at late rates. 

Barrow.—The hematite market shows further depression. The 
demand for pig iron has fallen off to so great an extent as to render 
it necessary to put additional furnaces out of blast. The Millom 
and Askam Company have given notice to the men employed at 
their Millom works, with a view, not of closing down the furnaces 
orthwith, but of being ready for the emergency at any time should 
1ade further dec'ine, At present it is a fact that sales represent 





much smaller amount of iron than the furnaces are producing. 
Makers have in hand, roughly speaking, about 150,000 tons of iron, 
while in warrant stores 784 tons have been cleared during the week, 
leaving 12,817 tons only in stock, the lowest point at which stocks 
have stood for several years past. Mixed Bessemer numbers are 
quoted at 55s. 6d. net at West Coast —_ and warrant iron is at 
53s. 44d. net cash sellers, buyers 2d. less, There are 25 furnaces 
in blast, one of which is on spiegeleisen and one on charcoal iron, 
compared with 35 furnaces in blast in the corresponding week of 
last year. The business doing is mostly on local steel-making 
account, and smelters who have no steel plant find the greatest 
difficulty in disposing of their iron, 

Iron ore is in very quiet demand, Raisers in the district are 
not so busy as they have been, and prices are easier at 10s. 6d. per 
ton net at mines. Spanish ores are in very small request, and 
there is a marked decrease in imports. 

Steel makers have resumed work after a week’s stoppage, and 
itis reported they have orders in hand which will keep the works 
going until Christmas ; but the trade outlook is in no sense satis- 
factory, and it is improbable that any large volume of business 
will be done this side of nextspring. Rails are in quieter demand 
all round, and continental makers are competing keenly for the 
business offering. Heavy sections are still quoted at £5 5s. per ton. 
Light rails are quiet. Occasional orders are obtained for tram sec- 
tions. Ship plates are quiet, and the demand does not seem 
likely toimprove. Quotationsare at £510s. per ton ; boiler plates, 
£6 5s. ; angles, £5. Other steel sorts are quiet, and prices generally 
are depressed. 

Shipbuilders are quiet, but will be busier in the new year. In 
the meantime men in some of the departments are being dis- 
charged, but others will be taken on shortly in those branches of 
the trade where the work unbales itself in the building yards. 

The Corporation of Barrow has given official notice of the pro- 
motion of a Bill in Parliament to secure powers to construct a 
bridge across Walney Channel at a cost of #124,000, and on plans 
prepared by Sir Benjamin Baker. The scheme is to build a low- 
level tower bridge, on similar lines to that on the Thames, but of 
less ambitious character. 

Shipping is very quiet at West Coast ports. The exports last 
week embraced 5311 tons of iron and 5854 tons of steel, a total of 
11,165 tons, compared with 20,133 tons in the corresponding week 
of last year, a decrease of 8968 tons. For the year to date the 
aggregate shipments have reached 783,080 tons, as against 
882,522 tons for the corresponding pariod of last year, a decrease of 
99,472 tons. 

Coal and coke are very depressed, and prices are weaker. 








THE SHEFFIELD DISTRICT. 


(From our own Oorrespondent.) 

THE steam coal trade in the South Yorkshire district has now 
fairly settled down to winter proportions, although there is still a 
fair business doing in the better qualities. In house coal the 
demand is better, the uncomfortable weather stimulating house- 
holders to lay in supplies. The principal call is for Barnsley house, 
which is freely sold at from 11s, to 12s. per ton, seconds fetching 
from 10s, to 10s. 6d. perton. Best Silkstones, for which the 
request is restricted, makes as high as 13s. to 13s. 6d. per ton ; 
secondary grades, 11s. to 11s. 6d. per ton. Complaints are heard 
from the thin seam pits, some of which are being worked at no 
profit and others at a loss. 

Gas coal keeps active, and a brisk business is being done in that 
line with the tern Counties and the southern markets. Slack 
and small coal, owing to the animation in the Lancashire textile 
trades, are much more freely called for. The coke trade is not 
quite so good as last reported, and at some places stocks are on the 
increase, 

The decision come to at the Coal Conciliation Board last week 
is to be submitted to the men in the various districts, and the 
meeting stands adjourned to December 11th to receive the reports 
of the resolutions come to. No difficulty is expected in the 
Yorkshire coalfield, where the miners are certain to act on the 
advice of their leaders. 

In the iron and steel trades there is no improvement whatever 
to report. With several of the continental markets business is 
stated to show better signs. Several of the engineering establish- 
ments in Germany are ordering the higher qualities of steel more 
freely. The United States demand for high-grade steels is fairly 
well maintained, but the American manufacturers do not press for 
deliveries as they did at the beginning and middle of the year— 
a sure sign that business is not now ‘‘ booming” as it was a short 
time ago across the Atlantic. 

In the annual report of the Midland Iron Company, Limited, 
just issued, the directors state that the unsatisfactory condition 
of the iron trade, referred to in the last report, has continued 
throughout the year, but that there has been aslight improvement 
in the demand. The result of the year’s operations is, con- 
sequently, rather better, but the outlook is regarded as by no 
means satisfactory. Deep regret is expressed by the directors at 
the loss sustained through the death of their colleague, Mr. David 
Davy, the chairman, and Mr. Ernest Hague. 

There are still no signs of armour plate orders, although tenders 
under the new Admiralty requirements were sent in several weeks 
ago. This work is waited for with much anxiety, as the men in all 
departments except the planing shops are for the most part practi- 
cally unemployed, Neither is there any change for the better in 
the marine and railway material industries, such business as is 
doing on railway account being chiefly for India and the Colonies. 

The lighter staple industries are very unlike what they ought to 
be in the last week of November. In the cheaper lines of goods, 
the Sheffield silversmiths and electro-platers find German competi- 
tion increasingly keen. From present indications, the Christmas 
and New Year’s trade this season will rank with the slackest on 
record. Very few firms are working full time, and that when, as 
a rule, extra pressure should mien 

Tramway work is an increasing branch of Sheffield trade. 

Mr. T, W. Ward, Albion Works, Sheffield, recently purchased 
H.M.S. Inflexible from the Admiralty for £20,100. The battle- 
ship, which played a prominent part in the bombardment of 
Alexandria, was commissioned for service in 1881, and cost 
£795,268. Mr, Ward, of course, has bought the man-of-war for 
breaking-up purposes, it being the biggest ‘‘ buy ” of the kind he 
has ever made, though he has been a purchaser of craft of all 
kinds, including four large steamers from the Cunard Company, 
five Isle of Man boats, the Prince Albert battleship, the torpedo 
gunboat Spider, and the cruiser Sybille, which was wrecked in 
Lambert’s Bay, South Africa, during the Boer War. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE general condition of the iron and. allied industries of this 
district cannot fairly be described as otherwise than unsatisfactory, 
demand being very quiet, and the tendency of prices downward ; 
indeed, in several branches there have been further actual reductions 
in quotations this week ; thus steel and iron plates, steel angles, iron 
rivets, and iron bars are all 2s, 6d. per ton less than they were last 
week, while hematite pig iron has dropped 3d., and coke furnace 
coke is cheaper to the same extent. The only thing that is dearer 
is Rubio ore, and that is not due to any iacrease in the demand for 
it, it is rather brought about by a curtailment of the supply. This 
has been caused by the continued difficulty with the miners in 
Spain, who are raising much less than the normal-quantity, because 
they are discontented with the settlement that ended the late 
extensive strike, in which there is no doubt the men came off 


second best. There is a good deal less Rubio ore consumed in this 
district than has been the case for years, because so few of the 
furnaces in the North-east of England are now making hematite 
iron ; and manufacturers who use it for steel-making purposes are 
badly off, and moreover have apparently but poor prospects. If 
there were now anything like the demand for hematite iron that 
was reported in the early part of the year, prices both of the iron 
and the ore would be considerably above what they are at present. 
A few weeks ago Rubio ore was obtainable at 14s. 6d. per ton c.i.f. 
Tees, but to-day at least 15s. 14d. has to be paid for it, and con- 
sumers are somewhat keen buyers, because they desire to repienish 
their stocks, which are much below what they should be. 

The prices of Cleveland pig iron are steadier, and the fluctuations 
in the quotations for warrants have been within narrow limits 
during the last fortnight. Owing to shortness of supplies there are 
very small differences between the prices of the various qualities 
of Cleveland pig iron. In a normal condition of trade No. 1 is 
2s. 6d. per ton dearer than No.3, while No. 4 foundry is6d. below it ; 
grey forge, 1s.; mottled, 1s. 6d.; and white 2s., but now No. 1 is 
only ls. above ; No. 4 foundry is the same price ; grey forge, 3d. 
less ; and mottled and white, 6d. less. Forgequalities are relatively 
dearer than No. 3, not because they are in strong request, but 
because the furnaces are turning out so little, and the short supply 
is not adequate to the small requirements. There are no stocks on 
which to fall back, seeing that none of the lower qualities ever goes 
into the public warrant stores, and makers have none in their yards, 
On the other hand, there is too much No.1 in makers’ hands, 
though it is satisfactory that the quantity is being reduced. Still, 
only 44s. per ton will be given for it, whereas 43s. can be realised 
for No. 3; in fact, a fair number of sales at that figure have been 
made this week, and certainly nothing less has been taken either 
by makers or merchants. In some cases No. 1 is being supplied to 
consumers in lieu of No. 3, there being too much of the one pro- 
duced and too little of the other. The difference between the 
prices of the two qualities is so small that producers are not very 
particular about making the selection. 

No. 3 Cleveland G.M.B. pig iron has stood at 43s. per ton for 
more than a fortnight, and that price has also to be paid for 
No. 4foundry. The pressure for delivery of the latter has some- 
what abated, because Scotland is not taking nearly as much as was 
reported last month, the daily average of the exports of pig iron 
from the Cleveland district to Scotland being now about 1700 tons, 
against 2400 tons last month. Grey forge has been kept at 42s. 9d., 
but is not quite so scarce as it was. Mottled and white are at 
42s, 6d. So small is the consumption of these at the present time, 
that if the production of such qualities were normal a good deal 
would have had to go into stock. 

The hematite pig iron trade is in a very unsatisfactory condition, 
due primarily to the depressed state of the shipbuilding industry. 
Probably the hematite business in this district was never so bad as 
it is at present. It is to be noted that selling prices are declining, 
while the cost of production is increasing, for Rubio ore is rising in 
value. Mixed numbers of East Coast hematite pig iron have been 
reduced to 51s, 9d. per ton, and some sales have been made at 
51s. 6d., with 49s. 6d. for No. 4. Producers, however, have this 
in their favour, that coke is cheaper, as there has been a decrease 
in the consumption, owing to the blowing out of some of the 
furnaces on the West Coast, and shipments of coke have also 
slackened. Thus it has been possible this week to buy medium 
coke at 14s. 3d., and even at 14s., delivered at the furnaces on 
Teesside. 

The exports of pig iron from the Cleveland district are fair this 
month, but fall short of those of October, as was, however, to be 
expected. Poor shipments must now be looked for until the spring, 
as it will not be easy to supply it to the Continent during the 
winter season, seeing that the inland waterways are then mostly 
closed. The total shipments of pig iron from the Cleveland 
district reached 85,640 tons to 25th inst., as compared with 91,332 
tons last month, and 81,823 tons in November last year to like 
date. The production of No. 3 Cleveland pig iron is so much 
below requirements that there are still heavy withdrawals from 
Connal’s public warrant stores. On the 25th, 96,664 tons were 
held, a decrease this month of 13,005 tons, and of 50,000 tons from 
the maximum quantity reported this year. The stock of hematite 
pig iron held in the public stores in this district continues at 300 
tons. 

A fair business is being done in steel rails, and there is increased 
inquiry, not only on export, but also on home account. The Great 
Northern Railway Company are in the market for 10,000 tons of 
steel rails and 260 tons of fish-plates, to be delivered in the early 
part of next year. The present quotation for heavy steel rails is 
£5 per ton net at works, and it is believed that this is as low as 
they are likely to be reported. There is an improved demand for 
cast iron railway chairs, and sellers are able to realise for them 
£3 10s, net at works, 

Steel ship plates have been reduced to £5 10s., iron ship plates 
to £6 5s., steel boiler plates to £6 17s. 6d., iron ship rivets to 
£7 10s., steel ship angles to £5 23. 6d., common iron bars to 
£6 2s. 6d., best bars to £6 12s. 6d., and double best bars to £7 2s. 6d., 
all less 24 per cent. and f.o.t. It cannot be said that the lower 
prices have induced more buying. Shipowners will not order new 
vessels when freights are so unsatisfactory and with such poor 
prospects of improvement. 

Rumours have been in circulation in this district during the 
present week relative to the amalgamation of two of the leading 
plate-making concerns on Teesside—the South Durham Steel and 
Iron Company and the Weardale Steel, Coal, and Coke Company 
—which has long been thought to be probable, the two 
having the some chairman of directors. The South Durham 
officials are not prepared either to confirm or deny the rumour. 
The South Durham Steel and Iron Company itself is an amalgama- 
tion of three large plate-making concerns carried out a little over 
three years ago. The Weardale Company is not at present 
producing plates, as it is removing its mills from Tudhoe—an 
inland situation—to the neighbourhood of Middlesbrough, where 
it will have much better facilities for supplying the shipbuilders 
and cultivating the export trade. 

The question of the proposed reduction of wages at the ship- 
yards occupied the attention of the representatives of the 
Employers’ Federation and the Boilermakers’ Society at a con- 
ference at Newcastle on Tuesday. The vote taken among the men 
during the past fortnight showed a large majority against 
accepting the reduction—5 per cent. off piece rates and Is. 6d. per 
week off time wages. Theconference terminated withoutany definite 
arrangement being arrived at, but it was stated that the expecta- 
tion was that a satisfactory settlement will shortly be effected. 

The demand for coal is fairly brisk, and some gocd orders for 
execution next year are being booked at prices which lead to the 
inference that the value of fuel is not likely to be less next year 
than it is at present. Consumers abroad are giving as much for 
1904 delivery as they will pay for prompt. Some considerable 
orders have been secured from Italy, among them two of over 
20,000 tons each for delivery at Venice over next year, one at 
15s. 9d. c.i.f., and the other at 16s. c.i.f. Another contract for a 
somewhat smaller quantity has been placed at 16s. 4d, c.i.f. 
A sale of 18,000 tons of Northumberland steam coal for delivery 
at Copenhagen next year has been arranged at 14s. 9d. c.i.f., and 
another for 7200 tons at 14s. 104d. c.i.f. For early delivery, 
93. 74d. f.0.b. will be given for best steam, 8s. 3d. for seconds, 
and 4s, 3d. for small ; while for best gas the figure is 8s, 104d. 
and seconds 8s, 6d. Coking coal is obtainable at 8s. 6d. per ton, but 
coke itself is cheaper, 15s. 6d. per ton f.o.b. being taken for 
foundry coke, and 14s. 3d. for medium coke delivered at Middles- 
brough furnaces ; in fact, some contracts have béen arranged at 
14s, Mr. Arthur M. Hedley, who has been for the past seven 

ears manager to the Consett Iron Company, Derwent, and 
Hunter's Collieries, Medomsley, has been appointed chief of the 





Priestman Collieries, near Blaydon Burn. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE outlook in the iron trade is not so encouraging as could be 
desired. Fresh inquiries are comparatively tew, and home 
consumers are purchasing small quantities of raw material. There 
is also considerable hesitation on the part of merchants owing to 
the uncertainty that prevails respecting the immediate future of 
the American trace. An impression prevails that more active 
competition with the United States in some of our foreign markets 
may be expected, aud yet it is thought by many that this result is 
by no means certain, the American financial troubles being against 
much speculative business. 

The pig iron market has been dull, with an easier tendency in 
prices. Business has been done in Cleveland warrants from 
42s, 10d. to 42s. 9d. cash, 42s, 94d. to 42s. 94. for delivery from 
six to sixteen days, and 423. 9d. one month. Scotch warrants are 
quoted nominally 48s. 6d., and Cumberland hematite 523. 44d. 
per ton. 

Since last report an additional furnace has been placed on hema- 
tite iron at Gartsherrie Ironworks. There are now forty-one 
furnaces making hematite, forty ordinary, and six basic iron, the 
total of eighty-seven in operation in Scotland comparing with 
eighty-six at this time last year, 

There is a moderate business in Scotch hematite, which is 
again 61. lower this week, merchants quoting 57s. per ton for 
delivery at the West of Scotland steel works, 

The prices of Scotch makers’ brands of pigs are in some cases 
6d. lower. G.M.B., No. 1, is quoted, f.o.s at Glasgow, 50s. 6d.; 
No. 3, 49s.; Monkland and Wisnaw, Nos. 1, 51s. 6d.; Nos. 3, 50s.; 
Carnbroe, No. 1, 54s.; No. 3, 52s.; Clyde, No. 1, 60s.; No. 3, 
53s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 52s. 6d.; Calder, No. 1, 
60s.; No. 3, not quoted ; Summerlee, No. 1, 62s. 6d.; No, 3, 55s, 6d.; 
Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 723. 6d.; 
No. 3, 56s. 6d.; Glengarnock at Ardrossan, No. 1, 603.; No. 3, 
53s.; Eglinton at Ardrossan or Troon, and Dalmellington at Ayr, 
No. 1, 53s. 6d.; No. 3, 50s. 6d.; Shotts at Leith, No. 1, 64s.; 
No. 3, 56s.; Carron at Graugemouth, No, 1, 63s. 6d.; No. 3, 56s. 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past 
week have been 5541 tons, compared with 6470 in the corre- 
sponding week of last year. There was despatched to Italy 
1625 tons; Germany, 231; Holland, 130; United States, 55; 
Canada, 100; South America, 120; India, 80; Australia, 50; 
France, 100 ; Russia, 40; Belgium, 20; Spain and Portugal, 115 ; 
China and Japan, 235 ; other countries, 184; the coastwise ship- 
ments being 2385 tons, against 2460 tons in the corresponding 
week of 1902. 

The arrivals of Cleveland pigs at Grangemouth in the past week 
amounted to 10,500 tons, compared with 6042 in the corresponding 
week, showing an increase of 4453 tons. These imports now show 
a total increase for the year to date of 90,452 tons, the aggregate 
arrivals for that period being no less than 532,156 tons. 

The finished iron trades are moderately employed. At some of 
the works there are fair orders in course of execution, while others 
are quiet. Asa whole the business is not what it might be, and 
the prices are depressed in consequence of the keen competition 
that prevails for the orders that are available, 

In the steel trade there is a marked scarcity of orders, and it 
is probable that a further period of quietness may have to be 
faced owing to the lack of work iu the shipbuilding and marine 
engineering works, In the course of the week a few new sbip- 
building contracts have been announced, but a great many more 
would be required to fill up the blanks that are now painfully 
apparent in the various yards, 

The coal trade has been fairly active, and there is on the whole 
a steadier feeling in the trade generally. The past week’s ship- 
ments from the Scottish ports reached 247,783 tons, compared 
with 243,695 in the preceding week, and 243,349 in the correspond- 
ing week of last year. The prices of coal for home use are steady, 
and the consumption is steadily increasing. There have been 
fair inquiries for shipping coal in the last few days, and the out- 
look in this department of the trade is encouraging. The miners 
are working well as a rule. In some districts there have been 
disputes of a sectional nature, but altogether the men are giving 
a large output, and causing comparatively little trouble, notwith- 
standing that their wages have been shrinking. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


AN effective appearance as coalowners is being made by Elder, 
Dempster, and Co., in Wales, and a few days ago indicated this by 
adding to their already important taking a fine new seam of 9ft., 
which was struck in their Garth pit, Navigation Colliery. Experts 
say that this will add a very large quantity of coal. 

The Powell Duffryn celebrated their new Bargoed Colliery enter- 
prise last week with a function, and the winding up of the first 
train of coal. 

I regret to have to record the death of Mr. John Gall, manager 
of the Brecon Railway. I have had occasion several times to 
comment in this column upon his efforts in aiding the development 
of the Monmouthshire coalfield by railway enterprise, and he was 
especially interested in the movement for linking his line with 
Barry. He was in his 68th year. 

On Saturday the Conciliation Board met at Cardiff under the 
presidency of Lord Peel as independent chairman, to consider the 
application of the coalowners for a reduction of wages to the 
extent of 5 per cent., and at the close of the investigation, both 
sides being heard at length, his lordship gave a casting vote in 
favour of the reduction, which will be carried out on and from 
December Ist. It was understood on ’Change, Cardiff, Monday, 
that this will not result in a reduction of price, as the market is 
governed by demand and supply, and the tone is becoming firmer 
and the prospect stronger up to the end of the year. 

Since my last report purchases on Russian account have con- 
tinued at Cardiff, and this week it is credibly stated that three 
more large cargoes have been secured for Port Arthur. One feature 
of the purchase on presumably possible war account is that 
delivery is not rushed. Some cargoes are timed for January and 
Febrvary. 

Admiralty orders are being placed, and, though generally secrecy 
is maintained amongst the favoured, asregards prices, itis tolerably 
well known that they vary from 13s. to 13s, 9d. netf.o.b. Quantity 
between 500,000 and 700,000 tons. This, with the large purchases 
for the Far East, may be expected to strengthen figures, and also 
improve seconds, drys, and smalls, which are all firmer this week. 
Considerable quantities of coal are going out to Port Said, and if 
India is supplying some of the Welsh coalowners’ customers, as 
reported, consignments hence to India are necessary. 

Closing prices this week, Cardiff, are :—Best steam, 14s. 6d. to 
14s, 9d.; seconds, 14s. to 14s. 3d.; drys, 13s. 9d. to 14s.; best 
smalls, 7s. 6d.; seconds, 63. 9d. to 7s.; other kinds from 5s. 9d. 
Monmouthshire best varies from 12s, 9d, to 13s.; other kinds, from 

& od, 

No very pronounced movement in house coal, prices 16s. 6d. to 
17s.; others from 10s. 6d. Ehondda, No. 3, is at’l4s. 9d.; No. 2, 
at lls. Patent fuel, 14s. 9d. to 15s. Pitwood not so strong, prices 
18s, to 18s. 3d. Coke, 17s. to 23s. Freight active. 

Steel rails to Calcutta and Bombay have been despatched lately 
from Cardiff, 500 tons to Panama from Newport, and a rather 
larger output than usual has been made of tin bar. There 
have been several cargoes received at Newport from Rotterdam, 
and one cargo at Swansea of tram rai's from Gothenburg. 

There has been an unusually large receipt at various ports of 
iron ore from Bilbao, Santander, and Duddon. Swansea total 

exceeded 3000 tons last week ; and Newport, Cardiff, Briton Ferry, 
and Neath total nearly 9000 tons, a fair proof of prospective busi- 
ness, though workmen say in the Swansea Valley that a good deal 





more work at the various mills would be done but for the imports 
from Antwerp, Some degree of slackness has prevailed at the 
Mannesmann tube works. The new mills of Messrs. Player, 
Clydach, are to be ready by the new year, and the foundations of 
the engine for the new mills, four in number, at the Duffryn, are 
advanced. Generally there has been marked activity in tin-plate, 
as shown by the receipt at works of 86,000 boxes, What can be 
done was well indicated by workmen turning out singly over 75 
boxes in a shift of eight hours. Stocks are now considerably 
increased, totalling 137,306 boxes, supply having been in excess of 
shipment. 

Patent fuel is in steady demand at all ports. Swansea exported 
10,000 tons last week, and in the Cardiff district 12,000 tons of 
Crown fuel have been bought for the Russian Government, delivery 
at Port Arthur or Vladivostock. 

On ’Change, Swansea this week, the tone of business in iron and 
steel was unsatisfactory. Pig iron showed a decline, and a weak- 
ness was noted in the market caused by reports of large sales made 
by America for import into Wales. Iron and steel not brisk and, 
as it may be inferred, the large production of tin-plate at works 
and uncertainty of future condition caused some uneasiness as to 
outlook, Still, as a member on ’Change remarked this week, 
‘**Good orders are held, tounage is coming in freely to reduce 
stock, and the situation might ne worse.” Prices are in buyers’ 
favour. Bessemer steel coke, lls. to lls. 3d.; Siemens, 11s. 3d. to 
lls. 6d. ; tin bar, £4 7s. 6d. to £410s.; black plate is quoted at 
£8 lds. to £8 17s. 6d., and big sheets for galvanising at same. 
Then, in finished iron and steel, heavy sections of steel rails from 
£5 5s., and light from £6 5s.; Wesh merchant bars from £6; 
sheet iron from £7 17s. 6d., and steel sheets from £7 15s. 

The Swansea coal trade was not so brisk last week. Exports to 
France showed a falling off. Spain is buying largely of patent 
fuel, and French purchases show activity. There is no improve- 
ment in the collieries at the lower part of Swansea district. At 
Glais work has been resumed; men are still out at Guerets. 
Speculation is rife as to the result at Foxhole collieries, where the 
notices mature at the end of the month. 

Steam coal is quoted on the Swansea market at 14s, 6d., 
seconds at 123. 3d., bu.kers 9s., and small from 6s. ; house from 
lis. In face of the increased interest that is attached to anthra- 
cite coal, prices may call for closer attention. Best malting firmer, 
19s., and seconds 17s. 6d.; new vein, 103. 3d. ; big vein, 11s. to 
lls. 6d. ; machine-made cobbles, 18s.; Paris nuts, 21s. ; French 
nuts, 22s.; German nuts, 19s.; machine-made peas, lls. 6d. ; 
rubbly culm stiff at 5s, 6d., a figure which escapes the tax ; duff, 
3s. 6d. Patent fuel 13s, 3d. to 13s, 6d. 

Lord Tredegar’s Agricultural Snow was held at Newport this 
week, and was a great success. The trade exhibits were, as usual, 
quite worthy of the other part of the show. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AcTIViTy, generally, is moderate and somewhat irregular in the 
iron industry over here ; in several departments a further improve- 
ment as regards demand and inquiry could be felt, while in other 
branches theslackness and depression that has so long characterised 
the iron trade continues. 

From Silesia fairly good reports are given concerning business in 
iron and steel. Pig iron remains in regular request; the con- 
sumption in malleable iron increases, botn locally and on foreign 
accouut, and quotations have moved upwards, Girders are in 
very moderate request, while rails and sheets sell briskly ; heavy 
plates remain dull as before. 

In Rneinland-Westphalia less is done than formeriy on the pig 
iron market, export having decreased. The same holds for 
malleable iron. Scrap iron, on the other hand, is firm, and has 
been in improving demand. From the manufactured iron industry 
satisfactory accounts have, on the whole, been given, concerning 
last week’s trade, bars being lively, and hoops show considerable 
firmness, whereas the business in plates is slack, consumption being 
confined to the most urgent requirements only, There are decidedly 
more offers than inquiries, and quotations accordingly have met 
with a reduction, sheets now fetching M. 115 to M. 118 p.t. At 
a meeting which took place in Berlin on the 6th inst., the dissolving 
of the Union of German Zinc Works was resolved upon for the 

inning of 1904, 

he touch of cold weather last week has already influenced the 
Silesian coal market, at least that for house coal, which has shown 
a fair briskness as regards demand, and quotations were a shade 
firmer in several instances. A fairly good export is being done to 
Austria-Hungary, while deliveries to Russia are rather smaller 
than coal owners wish them to be; coke, on the other hand, is 
being consumed in rather large quantities by the Russian and 
Hungarian iron industry. 

House coal is in good request on the Rhenish-Westphalian 
market ; the demand for coal for coke making, on the other hand, 
has been slackening off a little. Shipments to Belgium have 
decreased. In coke the trade doing is so strong that a 3 to 4 per 
cent. reduction in output is deemed sufficient, while a short time 
ago a 13 per cent. reduction had been resolved upon; former 
quotations are well maintained by the Syndicate. 

The trade in pig iron on the Austro-Hungarian market is very 
slow ; extremely little is bought, and prospects all round are any- 
thing but hopeful. A languid business is done in malleable iron ; 
girders are very dull, and plates and sheets have been exceedingly 
depressed. 

The tone in the Austro-Hungarian coal trade was tolerably firm 
upon the week, the damp and cold weather that prevailed of late 
having caused an increase in the consumption of house fuel. For 
industrial purposes little is bought, generally ; shipments in gas 
coal increase. The coke trade in Austria is pretty lively, the 
Hungarian blast furnace works being good customers. Very 
favourable accounts are given of the Bohemian brown coal business, 
which has been uncommonly brisk during this week and the last. 
One day in the last week of October, no less than 4300 wagons of 
Bohemian brown coal have been delivered on the State Railways, 
which is a figure that had not been attained for many years. 
Thovgh this sounds very promising and speaks well for the brisk- 
ness in the brown coal trade, yet the opinion prevails that in the 
beginniog of next year quotations will most likely be reduced. 
Shipments in brown coal on the Elbe have been from 800 to 900 
wagons per day, and they are likely to remain like that for some 
time to come. During the first ten months of the present year 
the Elbe shipments in brown coal were 205,700 wagons, or 30,200 
wagons more than during the corresponding period of last year. 
Deliveries per rail to Saxony, on the other hand, show a falling off, 
being 306,720 wagons of brown coal during the first ten months of 
the present year, against 314,900 wagons in the corresponding 
period of last year. 

Quietness prevails on the French Iron market ; only in the Haute- 
Marne and in the Meurthe-et-Moselle departments a lively business 
continues to be done. The French fo grees has been showing 
little life during the week, and the tendency was slightly decreasing, 
the business in house coal being very limited for this time of the 

ear, 
" Prices are decreasing from week to week in the Belgian iron 
industry. For merchant bars and for steel bars reductions of 
2-50f. p.t. can be noticed. A falling off in demand is being felt in 
girders and rails, and little is done on foreign account generally, 
in consequence of the increasing and pretty successful German 
competition. 

There was but a moderate demand coming in for coal in 
Belgium last week, engine as well as house fuel remaining slack ; 
prices, nevertheless, have been hitherto maintain with 
firmness, 

Receipts of passenger traffic on German railways in October of 
the present year were M, 45,844,201, or M. 2,873,745 more than in 
the same month last year; receipts of goods traffic were 





a 


M. 118,783,372, or M. 6,644,925 more than in October the year 
before. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 18th, 

THE United States Steel Corporation has within a few days 
booked a few large orders for steel products. That Corporation 
and other large sveel-making interests announce it as their deter. 
mination to maintain prices about where they are. That compan 
now has on its books less business than three months ago, but the 
developments of the past week show that steel consumers are once 
more turning their attention to the market. 

On account of the unsettled conditions of the past ten months a 
good many projected enterprises have been permanently dropped, 
it is estimated that 25 per cent, less steel will be used next year 
than this. This, however, is only a matter of guesswork, and the 
estimate may be changed before the close of the year. ‘Lhere are 
a host of enterprises buiit on paper, and if even haif of there are 
launched the steel makers will have uo cause to find fault with 
the volume of demand fornext year. Among the heavy require. 
ments in sight are the construction of several long lines ot pro. 
jected railway. It has been given out within a few days from 
financial sources that these lines, or most of them, will be built, 

A high authority in steel matters, in speaking of the affairs of 
the Steel Corporation, says that in the year 1902 its net earnings 
were 133,308,700 dols., atter payment of ail ordinary maintenance 
expenses and intereston the First Mortgage Bonds. From this 
25,000,000 dols. was appropriated to various reserve and deprecia- 
tion funds, leaving a balance of 108,300,000 dols, The require. 
ments on the Five per Cent, Sinking Fund Bonds on an issue of 
150,000,000 dols. amount to 7,500,000 dols. Seven per cent. on 
the Preferred stock outstanding would amount to 24,500,000 dols, 
Those who have been looking forward to the possibilities of fore. 
closure find that such facts as these make such a possibility 
unthinkable. At the same time, there are influences at work 
which will place that great corporation in a less favourable light 
than it now occupies. It has control of 750,000,000 tens of ore, but 
this ore can be used only so much every year, and while it is vaiu- 
able as an asset as measured by the future, it is an asset that 
cannot be realised upon, 

Wages cuts are being reported in a number of industries, The 
wage workers of thecountry have justgot through striking for higher 
wages, and employers are now beginning the process of reduction, 
In many cases this is attended with more or less disemployment, 
Ihe rate of wages in many industries must come down, as prices 
of raw and finished material have permanently dec:ined. The 
steel rail market shows a httle sign of vitality, and a few domestic 
orders have been placed for delivery next April, notwithstanding 
some rumours that it is still the intention of the railmakers to 
reduce quotations, They are not obliged to do so, and it is not 
probable that any considerations of what buyers term fair dealings 
will have any weight with them. Marked reductions have been 
made in a number of industries, in order to conform with reduc- 
tions in selling prices and to the general decreased demand. The 
argument is made—and not without good reason—that the 
present cessation of demand is only temporary, and that it will be 
followed by a reviving market for all kinds ot crude and finished 
material, There are reasons for thinking that the present luw 
range of prices will stimulate a muititude of new enter- 
prises next year. Much depends upon the willingness of those 
who cuntrol the floating capital uf the country. Tne serious losses 
in stocks have had a damping effect upon enterprise, but 1t is 
recognised that these stock losses were the very best things that 
could happen, The business of the country has been conducted 
on a speculative basis, and had it not been for this sweeping 
decline that has taken place during the past year conditions 
would have been ripe for a panic. As it is, the foundation has 
been laid for much railroad buuding, the building of a good many 
engineering p'ants, and a multitude of smaller industrial shops 
and mills, the aggregate requirements of which will be an enormous 
assistance in maintaining last year’s activity. Pig iron has de- 
clined in price ; finished material is also weaker than a month ago ; 
plates and shapes are down, but steel rails stay where they 
were, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


StzaM coal market firmer; prices unchanged. House coal in 
fair demand ; prices unchanged. The quantity of coal shipped 
for week ending November 2lst was 78,965 tons; foreign, 63,066 
tons ; coastwise, 15,899 tons. Imports for week ending Novem- 
ber 24th :—Iron, 10,543 tons; pig iron, 40 tons ; steel Xe, 
10,830 tons; scrap, 40 tons; deals, 2192 loads; pitwood, 4315 
loads. 

Coal:—Best steam, 12s, 9d. to 13s.; seconds, lls, 6d. to 
lls, 9d.; house coal, best, 15s.; dock screenings, 7s. 6d.; colliery 
small, 6s, 3d. to 6s. 6d. Pig iron:—Scotch warrants, 49s.; 
hematite warrants, 52s, 9d. f.o.b, Cumberland prompt ; Middles- 
brough, No. 3, 42s, 9d. Iron ore :—Rubio, 14s, 6d.; Tafna, 15s. 
Steel :—Rails, heavy sections, £5 5s, to £5 10s.; light do., £6 5s, to 
£6 10s, f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens 
steel tin-plate bars, £410s,, all delivered in the district, cash, Tin- 
plates -—Bessemer steel, coke, lis. to lls, 3d.; Siemens, coke 
finish, 11s. 3d.to 11s, 6d. Pitwood, 18s, to 18s, 3d. ex ship. London 
Exchange telegrams :—Copper, £54 12s. 6d. to £54 15s. ; Straits 
tin, £115 12s, 6d. to £115 17s. 6d. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THe name of the B. and S., Folding Gate Company has been 
changed to Arthur L, Gibson and Co, 

Mr. C,L. FAULKNER, of Suffolk House, Laurence Pountney- 
hill, Cannon-street, E.U., informs us that he has been appointed 
agent for the Société Anonyme du Nord de Litge, 








Tue BrITisH AssoclaTION OF WaTERWORKS ENGINEERS.—The 
eighth winter meeting will be held at the Geological Society’s Rooms, 
Burlington House, W., on Saturday, December 12th, when the 
chair will be taken at 1la.m. Business: (1) The minutes of the 
eighth annual general meeting, held at Bolton, July, 1903, will be 
read and put for confirmation. (2) Ballots will be taken for the 
Council and officers for 1904-5, and for new members and asso- 
ciates. (3) Reading of paper, entitled ‘‘The Storage of Flood 
Water,” by Professor Henry Robinson, M. Inst. C.E., and discus- 
sion onsame. (4) Reading of paper, entitled ‘‘The New Reservoir 
for the Hoylake and West Kirby Waterworks,” by Alfred J. 
Jenkins, Assoc, M. Inst. C.E., and discussion on same. (5) Reading 
of paper, entitled ‘‘ The Cogan Extensions of the Cardiff Corpora- 
tion Waterworks,” by Neil J. Peters, and discussion on same, 

Tue Encineers’ CLUB.— Under the foregoing title a new assocvia- 
tion has been formed for the promotion of social intercourse 
between members of the engineering and allied professions. The 
programme at present arranged includes a smoking concert at the 
Westminster Palace Hotel on Frid»y, November 27th, and a 
children’s party followed by a Cinderella dance at the Caxton Hall, 
Westminster, on Saturday, December 12th. An attractive list of 
other social gatherings to follow is being prepared. The club has 
been founded under the auspices of the Junior Institution of 
Engineers, but membership is open to the profession generally 
upon proper introduction. It is hoped, in the future, to be able 
to engage permanent rooms, so that members may me 4 the usual 
advantages of a club house. Mr. Fred S. Pilling, 20, Victoria- 
street, Westminster, 8.W., one of the joint hon, secretaries, will 
be pleased to answer any inquiries. 
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THE PATENT JOURNAL. 


“The Illustrated Oficial Journal 
Condensed from “Ot Patents.” 


Application for Letters Patent. 


inventions have been “ communicated” the 
OF evand address of the communicating party are 
printed in italics. 
12:h November, 1998. 
4,563. PHOTOGRAPHIC Apparatus, J, and A, Wilkinson, 


Manchester. 


VEHICL! 
34,568 Nec kre ATTACHMENT, J. R. Green, Worcester. 


se. Houpinc Music in Position, B. C. Meek, 

eee mu Torsiwes, W. R. Smith, London. 

$4,508. Spexp GEAR-CHANGING MxcHaNi-M, E. W, 
Lewis and The Daimler Motor Company, Limited, 

9th. TeTERWAL Comeustion Motors, A. Bush and 
The Daimler Motor Company, Limited, Coventry. 

94,570. Knee Paps, B. G. Hudgson, Birmingham 

24071, INTRRNAL ComBustion Motoxs, E. W. Lewis 


x Baaxes, G F. Sturgess, Leicester. 


and The Daimler Motor Company, Limited. 
ventry 
94512, Eaktt-BORING Avuosrs, A M Bevier London. 
91573. Rati way Crosstvos, W. F. Mills, London. 


94,574. SUN and WEATHER BLInDs, 4. Browu, Winch- 


ald, Hants. 
nn’ einen Brown, Winchfield, 


ts. 
ware Curria Wire Ropgs, G. M. and C. H. Selby, 


ort Nos-REPILLABLE Borries, T. 8. Heptinstall, 


a Sram Enornss, J. and T, Stoddart, 


m. 
MED TescuIno the Prixcipies of Desien, A. J. 
Jackson, London. 
94.550 OPERATION of Doryise by MecuanicaL Mgays. 
P, Clough, London. 
91,581 PortaBLe ELxcrric Fan, 
London. 
94,582 AUTOMATICALLY APPLYING the Braxss of Ralt- 
way Trains, W, F, Smit. London. 
94.583 Fiee-LionTgeRs, H, Musgrove and J. E Falkus, 
md on. 
axe Hearts Stanp. J. A Mac Yeikan. London 
94,585 Borrexs for Ranw-y VeHicig. Willford and 
Co,. Limited. and @. W. Willford Sheffield 
24.586 Winpow Lock, C. Davy. London. 
94 687. Explosion Enainr, G. Rhodes. London. 
94,588 Coat Gas, T. Settle and W. A. Padfield 
London 
94,589. Ratrways for AMUSEMENT, P R. J. Willis.— 
(C. H. 8, Kirten and F.8 Terry, United States ) 
91,590. Cuxanine Sortep Liven, A. McLood, Kingston- 
on-Thames 
24.591. Ong Siz7R and Crassivigr, W. B. Gilmore, 
Kingston-on-Thames. 
94,599 CLocks, P. R. J. Willis.—(4. Anderson, United 


Burns, H. 


M. Margowski, 


States 

94,593. Stoves, P. Hamer, Kingston-on-Thamas. 

94,594. Rarcway Scwepers, P. A, Quinn, Kingston- 
on-Thames. 

94,595. Suockinoe Wueat, H. W. Johnson, Kingston- 
on-Thames 

$4,596 talLway Rat Jormnta, 8. Conkle, Kingston- 
on- Thames. 

94,507. ImpLements for Drawina Crrcias, H. A. 
Swenson. Kingston-on-Thames. 

94,508. Enxvetopms, C. C. Peterson, Kingston-on- 
Thames, 

94,599 Force Prmps for Deep Weis, N. A. Heyman, 
Ringston-on-Thames. 

24.600. Fine Extinavisuers, E Cooke, Lordon. 

24.601. Drain, E Cooke, ‘ondon. 

24,602 Cyc_e Brakes. J. Sadler and F. W. E. Gruggen, 


London 

24.608 Opsratinc CrcLte Braxxs, BE. W. Weight, 
London. 

24604 Worxtso Rattway Ports, C. Hodgson.—-(F. 
H. Dutton, Transvaal.) 

24105 kxeMovine Kweotsa from Woop, O. 
(Zellstoffabrik Waldhof, Germany.) 

24,606. Compounp for Branpino Catt 1s, J. E. Palmer, 


Imray.— 


ndon. 
—, ConTRoLLING Rattway Points, W. R. Sykes, 
ndon., 
24,608. Riptine Stirrvra, C. Morris. London. 
24.609. Trunk Pistons, D. Roberts and C. James, 


London. 

24,610. Lueatcatiya Trunk Pistons, C. James, 
London. 

246lL Inrerwat Comnustion Enarygs, E. C. Black- 
stone. and F. and E Carter, London. 

24.612. DoveTarLine Macutne, M. Robinson, London. 

24613 Tor«cco Pipgs. E Ropp, London 

24,614. Venicte Wuegts, H. 8S. W. Pennington and J. 
King. London. 

24.615. Yarn», O. Homberger, London. 

24.616. GasLicHTING Apparatus, P. Milbert and W. 
Lucas, London. 

24,617. Heatino Fasrics, W. MatherandG. G. Hepburn, 


ndon, 

24618 Bor~ptwe and Dgcoratine Materiats, A. Sil- 
higer. London, 

24,619. Maktne of Vitriot. M. Schwab and A. Greene 
and Sons, Limited. London. 

24,620 Automatic Sargety Garp for Cottigny Caos, 
J. E. Hopthrow and H. Wri,ht, London. 

24,62L. Guipe for EnGaGinc TROLLEY Heaps of ELectrRic 
Cars, J. E. Hopthrow, sen., and J. E. Hopthrow, 
jun., London. 

2 622 Comss, A. B. Calder, London. 

24.623. ConTRoLLING ELectric Dynanos, A. G. Bird, 
London 

24,624 Lrquip Fur. Forwace Burners, L. E. Smith. 
London. 

24 625. Makinc of ARTIFICIAL Fort, W. B. Hartridge, 
London. 

24,626. PLaTes for Seconnary Batrerigs, W. P. Thomp- 
son — (Pfluger Accumulatoren- Werke Actiengesell - 
schojt Germany.) 

24 627, IMpRovep HYPopERMIC Syainog, A. W. Ball, 
London, 

21.623, Manuracturg of Soap, P. C. D. Castle, Liver- 


poo! 
24,629. MANUFACTURE of ARTIFICIAL MOTHER of PEARL, 
P.C D Castle, Liverpool. 
24,630. Device for ELECTRIC Raitways, J. Shaw, 
Liverpool, 
24,031. PagpaRaTion of AMINO-ALCoHOLS, E. F. A. 
: Fourneau, Liverpool. 
24,632. Pocket Innagrs, J. A. Moore, London. 
~~ Construction of Boors, G. A. Goodwin, 
ndon, 
24,634. Brakes for RoapD VauHIciEs, La Socité 
pon egg des Moteurs et Automobiles ‘ Herald,” 
on. 
—_ Warer-TvBe Borers, W. C. Kendall, London. 
geo Cvugs for Usgin PLayina Bivuiarps, J. Donkin, 
on. 
£4,637. Degssino, F. W. Howorth.—(Socité Francaise 
P de la Viscose, France. : 
— BiankeTs for CuiupRrEN's Buns, M. Hannss, 
ndon. 


24,639. Propuction of GLAUBER Sats, 0. L. Parker, 
London, ’ 


13th November, 1908. 


24,640. SHackLEs for M 
‘ Aberdare, Glamorgan, perenne oS Se 
re Destroyine Corton in Rags, 8. Robertsand J. 
os - Crossley, Liversedge, Yorks. 
Gas Sgats for Tramcars, D. A. D. Brown, 
24.643 Gas Governors, G. K. Grieveand W. ©. Peebles 
Glasgow, : 





24,644. HozizontaL Bortna Macutngs, J. Barrow, 

ow. 

24,645 re for Portigee Curtains, T. A. Yenimore 
and G. J. Rathbone, sheffield. 

24,646. Screw and Wepce Botts, J. Hastwell, New 
Brighton, Cheshire. 

24.647 Speino Rotter for TaamcaR Seats, W. T. 
Robertshaw, Mat chester. 

24,648 Avri-viBRATION MANTLE Saver, J. J. Pinfold, 
Birmi: gham. 

24,649. BorLer Five Scraper, C. Bull, Bournemouth 

24,650. Cyc_e Sranp, W.C. Lloyd andC. R. Towasend, 
Birmingha. 

24,651. REVENTING IncRUSTATION in BoILers, T. 
Byrne and G. L. Scott, Hull. 

24,652. Licutinc Mariners’ Compass Carp, F. W. 
Clark and Kelvin and J. White, Limited, Glasgow. 

24.6538. SauTTLe Swe.is, E. Hollingworth and W. 
Paton, Huddersfield. 

24 654. Saint Inontinc Boarps, T. T. Mercer and T 
Woolfalland Cherry Tree Machine Company, Limited, 
Mauchester. 

24,655. Siens, J. E. Brindley. Manchester. 

24,656. CoLLaps) 4LB Boxes, L. C Jeffery, Plymouth. 

24,657 Powser TransmitTinG Davicr, G. L. Baker, 
Glasgow. 

24.658 Separating Dust from Coat, 
Glasgow. 

24659. Protgcrors for Sots of Boots, W. Lort. 
Walsall. 

24.660 CiuTcn for CycLe Brakus, C. A. Hyde, Bir- 
mingham. 

2466. I.p.catinc Mgasurtna Gauosz, E W. Bache, 
Birmingham 

24662 Satin Faprics, J. Grime, Manchester. 

24663. Brakes for Bicycixs,J Wakefiel 1, Stapleford. 

24,664 Suexp Sugars. W. A Birks, Sheffield. 

24,665 Fixcer Guarps for Sagars, A. Burchard, 
Manchester. 

24,666 Tearatine TextiLe Fasrics, J. D. Tomlinson. 
—(H Hass, sen , and F. Hass Germany ) 

24667 Ga» Saapas, J. W. Lea and J. H. Perrins, Bir- 
minghain. 

24,668 Hersesaors. W Trueman, Manchester. 

24.659. ReceoveRtno Byk-propucts fr.m Coke OvEns, 
J J.C. Allison. London. 

24.670 Maxtno Cke, J. J C Allison, London. 

24.671 “tarryina NoumeeR Piates on Motors, A 
Pellant, London. 

24672 CounTER SaLes Cueck AppLtance, G. O. and 
4 E Woolley, and E Payer. Bristol. 

24,673 Drryine Gear for Motors, H. B. Stocks, Bir- 
minghani, 

24674. Man. Carts, J. Harrop, Limited, aud L. 
Grocock, Manchester. 

24,675 JacqraRp M«cHaxt \ for Looms, F, Watalawik 
and 8. Hahn Manchester. 

24 676. Detacnanty CoupLixe Cycigs, W. G. Eades, 
Birmingham. 

24 677, TatLors' Mgagurino Apptiance, A. P. Radford, 
Birmingham. 

24,678. Bust Paps, K. L. Stenhouse, Lozdon. 

24,679. Ruwnino Gear for Veaicies, L. T. Gibbs, 


J. Hogg, 


London. 

24,680 Repropuction of Sounp, E. G. Craven, 
London. 

24,681. ArracHMeNT for BorLers or Pipms, H. Ruggles, 
Lendon. 

24.682 Car Seats. G. B. Laird, Dundee. 

24683 Corn Driris, J. Saunderson, London. 

24684 TRAVELLING CrsHion, E. Auskinson, london. 

24.685 Comprtnation Toor, T. M. Jones, London 

24.686. Maxwse Evastic Tire Covers, J. G. Grose, 
Coventry 

24 687. Measures, E. Cooke, London. 

24,688. Propvction of Botts, W. A. Hildyard 
London 

Nox-suippinc Tires, A. B. Drummond, 


nm 
24,690 Ove, R. Holliday and Sons, Limited, and J. 
Turner, London 
24691 Sre-mM SrpgrweaTING Apparatres, J. Simpson 
and Co Limite? andC. L Simpson. London 
24692 Optarwinc AsSIMIL4BIE PHOSPHO-ORGANIC 
MatreR in VeceTaBLE Foopstrrr-, 8, Posternak, 
London. 
24.698. TeL¥pHONE Apparatus, J. Cerpaux. London, 
24.694 Rovtine MiLis. C. Betsholtz London. 
24,695 EvxectricaLty IoniTinc Miners’ Lamps, J. C. 


Best. London. 

24,696 Coat Exsevatine Device, F. P. Dunbar, 
T.ondon. 

24.697. Roap Veutcies, The Romanhoff (London) 


Syndicate. Limited —-(H. Romanhoj}, France ) 

24,498 Paonocraprs, W C. Runge. London. 

24 699. Apparatus for CoALING Suips, F. P. Dunbar, 
T ondon 

24,700. Inpicatine Contact Maker, C. L. Nordon, 
London. 

24 701. E.ecrric Morioy, T. J. Howell, London. 

24,702. Inpoor Game, A.C. Hemphill, Lonaon. 

24.708 SioutTine ApparRatvs, A. T. Dawson and G. T. 
Buckham, London 

24.704. Fincer Nari Trimmers. J. Petrelli, London 

24.705. DeveLorinc Apparatus, G A Hale. London 

24,706 Execrric Taam Rats, T. L. Patchett and W. 
tuck, London 

24.707. Rovenue Spikes for Horsgs, C. E. Pedersen, 
London. 

24,708. Macuine for Lavine Oot Fasrics, G. R, R. H., 
and C.J Glanficld, and W. J. Thomas, London 

24,709 Spring WHests for Morors, J. Jackson, 
London. 

24,710. Packina Case3 for Carpoys, E. M. Knight, 
London. 

24,711. TreaTiInc Waste Marteriat, R. M. Scott, 


mdon. 
24,712. Torstng Motor, H. E. Ovenell and F. Walker, 


on 

24.718. Porst Opgratina Davicrs, D. Wheatley, 
London. 

24,714. WreatH Casrs, E. Cocquerel, London. 

24,715. AIRsHIP Paoputsion, J. de Vargyas and L, 
Lakner, London. 

24,716. Rotary Motors, J. L. E. Laurue, Liverpool. 

24,717. Sewinc Macurngs, G. J. Stevers, London. 


24718. ConstRucTION of INHALER, E. J. Deck, 
London. 
24,719. MEDICALLY TREATING INJoRIEs, O. Y. Rhodes, 


London. 

24,720. ApprEss LaBgL, E. dela Rueand G. A. Webster, 
London 

24,721. Typzgwriters, A. E. Maltass, London. 

24722. WatTsex-ToBE Borter, H Thorbrogger, London, 

24,723. MANUFACTURING CompPpounDs, O Imray.— 
(Farbwerke vorm. Meister, Lucius, and Briining, Ger- 
many.) 

24,724. Rock Drititmsa Macatnes, C. D. Abel — 
(Siemens and Halske Actiengesellschojt, Germany.) 

24,725. Davicg for Hotpine Necktigs, H. W. Lake, 
London. 

24,726 ATMosPHERIC Gas Borners, J. J. S. Heslop, 
London. 

24.727. Vatves, E. R. Hough, London. 

24,728. Hexxs for Boots, M. Kilmister, London. 

24.729. MuxtipLe Errect Apparatus, E. G. Scott, 
London. 

24,780. Dynamo-RLEcTRIC Macuings, J. H. St. Bill 
Mawdsley. London. 

24731. INcANDESCENT MANTLE Houpers, G. T. Temple 
and H. T Dixon, London. 

24.732. Fastenine Boots, J Ziegner, London. 

24,783. Crank Mecuaniom, T. J. Wall, G. T. Temple, 
and J. McRae, London. 

24,784. CRanK Mxcuanism, T. J. Wall, G. T. Temple, 
and J, McRae, London. 

24,785. Governors, N. Lombard, London. 

24,736. CENTRIFUGAL GoveRNoRS, N, 
London. 

24 787. Cieansina Kip Guiovegs, C. and L. Hamann, 


Lombard, 


naon, 
24,738. Movups for Mingrat Textu, E. Pierrepont, 
mdon. 





24,7389. Mawcracturg of Tram Ralizs, R. A. Hadfield, 


London. 

24,740. Manurac:uRE of Crossinoes, R. A. Hadfield, 
T ondon. 

24.741. Temporary Tracks, R. A. Hadfield and P. B. 
Brown, London. 

24.742 Daivine Tornines, W. B. Sayers, London. 

24,748 Hesi-paickino Macuinzgs, A. J. Boult.—(United 
Shoe Machinery Company, United States ) 

24,744. TagxMostatic Devices, C. F. Hilkier, London. 

24,745. IncanDEsceNT Gas LicurTine, G. Tresenreuter, 
London. 

24,746. Raits for Tramways, G. Winterburn, London. 

24 747. Sg.r-PROPELLED Cars, A. E. Seaton, Hull. 

—_, Poririers f.r Frour Macuixgs, J. Peter, 

mdon. 

24749. Roap CLEANING Macutngs, R, Allen, London. 

24 750. Fotpine Macuiygs, E. L. Ezbelent, London. 

24,751. ManvracTorRinc Pianos, L. F. Goulvin, 
London. 

24 752. Srergoscopr, G Lézy, London. 

24.753. Tine Liver, 8S. A. Horstmann and R.. L. 
Fuller, Bath. 


14th November, 1903, 


24,754. Carnuretters, J. Gitson. Edinburgh. 

24.755. EcecrgicaL Fusk HeLtpexs, F. G. Paily, 
Kdinburgh 

24.756 DeL:vertne C xe, A. and F. Waddell, Dun- 
fermline. Fifeshire. N B. 

24757 Pe«rroxaTsD CLay GRinDING Pans, J. Womack, 
Doncaster. 

24.758 Compressep Arr VEHICLE Sprixas, A. Sharp 
London. 

24.759. Comn-raerp Venptnc Apparatus, W. L. 
Holloway, K'ngsto -on-Thames. 

24.760 Teapots, W. Hibbert, Manchester. 


24761. Trawt Fisainc Roiier, B. W. Smith, 
Grimsby. 

24762 Sprnnrinc Macuinery, J. and H. Lambert, 
Keighley. 


24763 Voppy Mecuaniam for Looms, G. Hattersley 
and Sons, Limited, and G P. Holmes. Keightey. 

24764 Berackiet. A. J. Smith, Birmingham. 

4765 Onrpoor Seats, W. H. French. Manchester. 

24,766 Mopeits for TaacnInoc Drawina. W. Chester 
ani J. Parr Manchester. 

24 767 Straps f ‘tarerace Wixpows, T. Lovett and 
W R. Monkhouse, Manchester. 

24,768. Garr Hoog, J. Henderson and A. G Gilmour, 
Gla gow. 

24 769. Foa-st¢NaLLING AppaRAtos, G. Wood and W. 
Mills, Manchester. 

24.770. ExecrricaL AppLiances, H. M. Bremner, 
Glasgow. 

4771 Skip Prevewrers for Wares of Venicirs 
Sairsbury’s Anti-Skidders, Limited, and W. D 
Sainsbury. London. 

24.772. Comprmation SovEREIGN Pours, T. Wilcox, 
Birmingham. 

24.773. Sprinxiers for ExtTincuisuine Firg, J. Fiddes, 
London. 

24,774. Recrpractes for Harr Brusn, T. Wilcox, 
Birmingham. 

24.775 ScuTcuine Macuing for Hemp, W. McCausland, 
Belfast. 

24.776. Fieutnc Reers. R. L. Kenton, Birmirgham. 

24,777. Onrstpg Sats for Tramcars, J. Marsden, 
Manchester. 

24778 Wanrracturge of Briquerres, A. E. d'l 
Standale-Haslolme. Mar chester. 

24779. Manuracturg of AcktyLEexg, M. de Kunwald, 
London 

24.780. Artomatic Sarety Appiiancr for CotLiery 
Eievators E. and L. A. Howells Pontynool. Mon. 

24.781. Fireproor Buiipinas, R. N. Haig and W 
Toombs, Manchester. 

24,787, Deve_opine PaotrocRaPHic Piartss, J. and A. 
Wilkinaon, Manchester. 

24783 Tarraps for Spinninc Jennies, A. Kunze. 
Tres ‘en. Germany, 

24,784. C: amptno and Carryine Device, O. Schmidt. 
Dresden, Germany. 

24785 Passewerr ELevaTors and Conveyors, M. 
Graham London. 

24786. Wuegis for Roap Veuicizs, H. W. Rushton, 
London. 

24.787 Sewine Macuings, H. Willioms London. 

24.788. Brakes for Hoists, A. Reichwald.—(Fried 
Krupp Actiengesellschajt, Germany. ) 

24789. Transporr+BLE Orpwaxcr with Paorectinc 
Saretps, A Reichwald.—(Fried Krupp Actiengesell- 
schaft, Germany.) 

24.790 Cor - Frrerp Apparatus, The Forgrove 
Machinery Company, Limited, and F. Grover, 
London. 

24.791. Dvywamo-xrLectric Macninges, The British 
Thomson- Houston C.mpany, Limited.—(7The General 
Electric Company. United States ) 

24.792. Exe: teaic Cot-orts, The British Thomson- 
Honston Company. Limited.—(The General Electiie 
Company. United States ) 

24 793 FLUID- pressure ReoutaTor. The British Thom- 
son-Houston Company. Limitei.—(The General 
Electric Company. United States ) 

24.794. ARc-*xtINGUIsHING Dkvicg, The British 
Th mson-Aouston Company, Limited.—(The General 
Electric Company, United Stats ) 

24 745. E: gctric Fusgs, The British Thomson-Housten 
Company. Limited.—(The General Electric Company, 
United States.) 

24.796. Rartway Brakgs The British Thomson-Houston 
Company, Limited.—(7he General Electric Company, 
United States.) 

24,797. DynaMmo-xiectrric Macuings, The British 
Thomson-Houston Company. Limited.—(The General 
Electric Company, United States.) 

24,798 ELE TRICALLY-DRIVEN VFHICLEs, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States ) 

24,799 Ex.xcrric Moror Systrms, The British Thom- 
son - Houston Company. Limited.—(The General 
Electric Company, United States.) 

24,300. Brakxinc Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

24,801. Soir Losricants, P. J. Tabourin, J. Girard, 
and L, Portevin, London. 

24.802. Unicorn Moth Destroyer, M. Lobenthal, 


ndon 

24,803. Dovnig Action Rotary Stanp, H. Gohl, Great 
Grimsby. 

24.804. MakING ARTIFICIAL CorK, J. 
London. 

24,805. SgLF-supporTING Carps, E. Nister and T. 
Loefftz, London. 

24,8 6. ELgcTROLYTIC MANUFACTURE Of PgROXIDES of 
Zinc, F. Hinz, London. 

24,807. ALimmnTaRY Extract, C. A. Jensen.—(2. 
Deissler, Germany.) 

24,808. CommonicaTING Apparatus, A. T. M. Thomson, 
London. 

24,809. Hosg-prpz Connections, D. B. and D. McCallum, 


Lowman, 


ndon. 

24,810. InpicatiIna Devics for TRapEsMEN, 8. Oliver, 
London. 

24 811. Boots and Saogs, J. Stevenson jun , London. 

24812. Propevurrs for Arrsuips, 8. Dalziel. London. 

24.8.3. ReouLaTiInc MegcHaNnism for Morons, A 
Clement, London. 

24 814 SprnpiEs for Sprnnine Macuings, V. Belanger, 
Loudon. 

24,815. Manvuracture of INCANDESCENT ManTLEs, G. 
fi. Maisch, London. 

24.816. Carts and Wacons, L. B. B. Peile, London. 

24,817 Macutngs for Siittinc Suegt Meta. The New 
Expanded Metal Company, Limited.—(/. F. Golding, 
ODnited States.) 

24,818. ImMpRovED GARMENT HOLpDERs, 


London. 
24,819. Ramway Sicnatuinc, T. E. R. Phillips, 
London, 


G. Espey, 





24,820. Borrizs, P. B. Jagger, London. 

24 821. ToBacco Pipss, E. Dalatour, London. 

24,822. Construction of Watts, &c, The New 
Expanded Metal Company, Limited.—(J. F. Golding, 
United States.) 

24,823. Rive Spinsinc Mecuanism, V. Bélanger, 


London. 

24.824 Gear for InrernaL ComBustion Enoines, A. E. 
L. Chorlton, London. 

24,825 Exrractine Zinc from Sopaipgs, A. H. Imbert, 


London. 

24.826. Sentra Wagets for Roap Venicigs, H. 8. Hal- 
ford, London. 

24,827. Gor CioB3, A. Moritz, London. 

24,828. Forwaces, J. Armstrong. Liverpool. 

24,829. CameRa Apparatus for Prossctine PicTuREs, 
J. Szczepanik. London. 

24,880. Cuarns, &c., Gamlins, Limited, and C. H. Biss, 
Liverpool. 

24,881. Cotrinc and Bsypinc Saget Meta, The New 
Expanded Metal Company, Limited.—(J/. F. Golding, 
Onited States.) 

24.882 Grinpine Knives, A. Sacco and L. Charritre, 
Lndon, 

24,833 Exectric Ienrrers for ExpLosion Motors, A. 
Wydts and J. Klopfenstein, Len on. 

24.834 Gor CuirBs, ¥. W Brewster, London. 

24,x85 Teap Nests, H. J. Glennie and 8. H. Her- 
komer London. 

24 836. stop Vaives, T. J. Noakes and J, F. Jones, 
London 

24 837 Paystca, D«vetopwent Apparatus, A J. 
Boult.—(The Cartilage Company, United Statea.) 

24 838. Distx:BUT:NG S-w-Gu, J. B. Alliott and W. D, 
Scott-Moncrieff, London. 

24 439. Winpews, & K. Webber, London. 

24 840. AppsRatus for Movine Incots, 4. Aitchison 
and D. Upton. London. 

24.841. Deivine Gear for Boats, J, J. Lefinski and F, 
W. Alt, London, 
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24.842. Dry Seat, F A. Waters, Southampton. 

24.848. Macnunges for Makino Bottigs, A. HE. Clegg, 
Leeds. 

. Haxp Irons, D. R. Blair and C. Kirby, 

Ls eas. 


24845 Gand Irons, D. R. Blair and C. Kirby, 
I 


y 8. 

24 846. Wagers, M H. Smith London. 

24 847 Es ecTRO-MECHANIvAL SW:itcHks, M. G. Waggott, 
Birmingham. 

24,848 ELsectrro - peposirion of Zinc, 8. Cowper- 
Coles and Co., Limited, and 8. Cowper - Coles, 
London. 

24,849 Sattnc Boxes, W. and G. Vickery and T. 
Harding, London 

24.850. Fasteners for Hats and Daesszs, T. Joyner, 


Poole 

24 851. Wrre Brusugs, A. C. Lister and E. Jones, 
Huddersfield. 

24 852. Exeucisers and Devetorers, A. E. Terry, Bir- 
mingham. 

24 8538. Top Pressures for Woop-PLaNING MACHINES, 
J. Malkin, J, J. Binns, and J. Foster, Halifax. 

24 854. Mirtmsc Macuiygs, D. Morrison and E. Sykes, 
Buddersfield. 

24855 ArracHING a Camera to a Tripop Top, H. B. 
Williams, Lla» idloes. North Wales. 

24.856 Hats. E OC. F. Otto. London. 

24.857. Taps or VaLvxes for Water, G. M. Marchant, 
Huddersfield. 

24.858. CuTLERY Cass, H. W. Kirkby, Sheffield 

24,859. Secure Stups and Soiitarrss F. W. Kright, 
Birmingham. 

24 860. Umpeetta Frame Construction, A. Bodding, 
London. 

24.861. SHUTTLES of Looms, E. Hollingworth, D_bcross, 
Yorks. 

24.862. Cycie Brakes, F. H. Still. London. 

24.863 Seats for Teamcaks, J. Paliister and J. Butter- 
worth. Burnley 

24 864 RiecTricat CLocks, F. A. Chandler and B. 
Bonniksen, Coventry. 

24,865. Hesp AHrnce for Motor Cars, J. E. H. Col- 
clough, Dublin. 

24 866. Jersny CotiaR, A. S. Druiff, Dublin. 

24 867. Packinc Eocs, E. R. Roy:ton.—({k. Kaw/, 
Turkey.) 

24.88. ConstrucTion of Fiy-wHereEts, J. Gillespie, 

‘ow 


24.869 "re Jornts, J. Shanks. Glasgow. 

24.870. Biscuit-crTTInc MacHing. J. Vicars, sen., T. 
Vicars, and J. Vicars. jun., Liverpool. 

24 871. Correr Bars. D. Forrest. Glasgow. 

24,872. ATTracuMENT for Motor Cyrctes, P. 8. Shear- 
down, Dublin. 

24.873. Means for TRANSMITTING Power, C. H. Archer, 
Manchester. 

24.874. Deivine Bexts for Macutingry, 8. Anyzewski, 
London. 

24,875. Wager: Axte O1L Cup, M. Wacsworth, Rippon- 
den, near Halifax. 

24.876. Rxevo.rvinec Rosser Heer Paps, T. Brown, 
Sheffield. 

24,877. Lire-crarp. J. Chapman, Preston. 

24,878, Srmam Pressure Inp:cator, T. and T. 8. Tom- 
li.son, B-ay, Ireland. 

24,879. Biorrine Appliances, H. A. Neumann, Liver- 


pool. 
24 880. Wuisttinc Waert, J. H. Arrowsw'th, £t. 
Beliers, Jersey. 
24,881 UsEP Sea Sounpinc Macurygs, J. C. Dotbie, 


ndon. 
24,882. Tus Keystong Bett Grip, G. E. Forster, 
Durham. 
24,883 Uritisinc Exuavust from Enornss, J. White, 
Bristol. 
24 884. Cameras, C. G. Warnecke and W. H. Heath, 


London. 
24,885. WaSTE- WATER PREVENTER, R. Chantry, 


on. 
24,886. Apparatus for Roratine Fans, D. A. Dennis, 


mdon. 

24,887. Piston Pacxine, A., F., and J. Greaves, 
London. 

24.888. Grip Putiey, C. Parker, London. 

24,889. FREE-wWHEEL CLUTCHEs for Cyciss, J. J. Lee, 
Coventry. 

24 890. PyevmatTic Tires for Motor Cars, J. Cockburn, 


London. 
24,891. Prano-pitayinc Macuingy, A. Maxfiel?, 


ndon. 
24 892. Apparatus for Raistnc SunNKEN Suips, E. Veron 


ondon. 

24,898. PtatrorM for THEATRICAL Porposss, A. Letta 
naon. 

24 894. Bap Rest, H Brown, Winchfield, Hants. 

24,895. Hat VentitatTion, H. Brown, Winchfield, 


ants. 

24 896. Mgans for Catcuine Butters, A.C. M. Finlay, 
ndon. 

24,897. Stgam Sregrine Apparator, L. E. Moulton, 


mdon. 
24 898. NON-REFILLABLE Borties, G. W. Tippins, 
London. 
24 899. Door-cLosine ConTrivance, H. M. Stewart, 
London. 
24,900. InpicaTING Lava of Liquips, A. Blarchard, 
London. 
24,901. Burners, A. Blanchard, London. 
. CYCLE-DRIVING MscHanisM, A. Oleszkiewicz, 
London. 
24,908. Sawrne Macutnes, J. C. Lawhon, London. 
24 904. Vapour Power, J. Frick, Staines. 
24,905. ELecrro.ytic Ceuis, A. G. Haddock, London. 
24 906. Seats of WaTxR-cLossts, C. I. Donald, London. 
24.907. MacHings for CenTERING Work, E. Lange, 
London. 
24,908 StuFFING-B°XEs, E Lange, London. 
24,909 Maxine Exxectxic Lamps, C. P. Steirmetz, 
London, 
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24,910. Dost - PREVENTING SoLutions, H. G. Dicker, 


ndon. 

24,911. Warre Cement, H. Earle.—(H. Trachsler, 
Switzerland. 

24,912. Urieiine Ececrricat Engray, J. I. Ayer, 


mdon. 

24,918. Grags for Transportina Biocks, W. Reuter, 
ndon. 

24,914. Lirrmnc Contrivances for Crangs, W. Reuter, 
ndon. 

24,915. TimtTisnec Founpry Lapies, W. Reuter, 


mdon. 

24,916. Biock-rsgctinc Devicrs for Crangs, W. 
Reuter, London. 

,917. EpucationaL and AMUSEMENT AppaARaTus, F. 
Boberg, London. 

24,918. Moror Cycrgs, A. Rivett, London. 

24,919. Ripine SappiEs, A. Lappan. London. 

24,920. Bett Fasteners, B. R. Mills and H. Laine, 
London. 

24,921. Avsustine Devic for Printine Pressss, P. W. 
Wiley, London. 

24,922, FotpIne Macuing, J. J. Taylor and R. Shiley, 
London. 

24,923. BurronHOLE Sgwine Macurnes, C. Elias and 
H. Mill, London. 

24,924. Meratuic ALLoy, La Socicté Anonyme la Néo- 
Meétallurgie, London. 

24,925. Ienrtion Davick for Exptoston Morors, A. 
Clement, London. 

— Cotn-raBED Messacp, H. H. Lake.—(Z. Levati, 

¥. 

24,927. INCANDESCENT Spirit Lamps, H. H. Lake — 
(Aktiengesellschast ‘fur Spiritus - Beleuchtung und 
Heizung, Germany.) 

24.928. TextiLe Marseiat, L. W. Sambon, London. 

24,929. Recgpraciss for Hotpine L« 71, M.S. Bur- 
gess, London. 

24.930. CoLourtye Marrsrs, J. Y. Johnson.—({The 
Badische Anilin and Soda Fabrik, Germany.) 

24,931. Dryinc Pasty Scpsrances, A. Huillard, 

ndon. 

24.932, BkakE Mecuantsm for Vetocipepss, J. Dring, 
J. R. Trigwell, and E. M. Bowden's Patent Syndi- 
eate, Limited. London. 

24,933. Device for Doors, E. E. Harles and E. A. 
Gueteney, Londen. 

24,934 Makino Osvects of Parrgr Macue, O. Imray.— 
(C. Gaertner, Germany ) 

24,935. Propvucrion of Water Gas, P. Schmidt, 
London. 

24,936 Manoracture of Naw NITROALPHYLACIDYLAMI- 
DO-NAPHTHOLDISULPHONIC AcIDs and of Naw Az)- 
DygsTuFF3 therefrom, O. Imray.—({7The Society of 
Chemical Industry in Basle, Switzerland.) 

24,937. Apparatus for BuspLInG Fisre, F. H. Bacon, 
Liverpool. 

24,938. Lamps for INCANDESCENT ManTLgs, A. W. Lucas, 

verpool. 

24,939. AppaRatos for the Cure of Consumption, M. 
D. C. Vincent, London. 

24,940. HyprocaBon Four-aces, G. L. 
London. 

24.941. Nor Locks, J. E. Hendrick, London. 

24,942. Book Hanpigs, G. Koch, London. 

21,943 Bucxis, H. Peuler, London. 

24,944. Daivine Bgvts, E. B. Scherf and C. O. Saupe, 
London. 

24,945. ConrroLuine Garas for Levet Caossincs, The 
Westinghouse Brake Company, Limited, and E. de 
M. Malan, London. 

24,946. RiFLE-caRRymnc Devices, E. H. B. Laing, 
London. 

24,947. PHotoGRaPHic Parstinc Ovtrit Box, L. Meir, 

ndon. 

24,948. Sovkuve Smarts by the Farszoxe Process, K. 
Schmidt, London. 

24,949. SegEperR Cons, J. Hearttagen, London. 

24,950. Manuracturg of Casks, The Associated Port- 
land Cement Manufacturers (1900), Limited, and O. 
L. Ellis, London. 

24,951. APpLIaANcE to Curg Smoxine Cuaimszys, D. 
McLean, London. 

24,952. Makinc Parintinc P ates, W. F. Wood, 
London. 

24,953. PHoTogRaPHic Frames or Hotpers, F.J. Urban, 
London. 

24,954, CONTROLLING MacHINEs ACTING upon SHEETS, 
F. L. Cross, London. 

24,955. CENTRIFUGAL Macuings, M. H. Barker, 

M. H. Barker, 


Bourne, 


London. 
24,956. CENTRIFOGAL MACHINES, 
London. 
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oo Gas Propucsrs, T. J. Denny and H. Allen, 
ndon. 

24,958 InKstTanp, E. T. Darke, London. 

24,959. Book Marker, G. H. W. Cashmore, Broms- 


grove. 
24,960. Sprina SasH Srop, C. Moon, Bitterne, near 
uthampton. 

24,961. Borers, J. Stabler, London. 

24,962. Carmmnzgy for INCANDESCENT BurRNeRs, W. M. 
Spreadbury, Worthing. 

24,963. AppaRaTus for RaiLway Veuicies, A. Wren, 
Southampton. 

24,964. Guarps for Tramears, E. P. Appleyard and G, 
Roberts, Keighley. ‘ 

24,965. ADDREssING Macutng, A. B. Hunkins, Glasgow. 

24,966. Maturina Spirits, J. Bradin and R. Baines, 
Glasgow. 

24.967. Stop Morton for Looms, A. Tcherniack, Man- 
chester. 

24,968 SsutTrie-poxes for Looms, A. Tcherniack, 
Manchester. 

24,969. Cottark Stops, Soxrrarres, &c., 8. Mendel, 
Manchester. 

24,970. VeHtere Brakes, A. A. Brooks and G. A. 
Watson, Liverrool. 

24,971. Botrte Stoppers, W. Robertson, Glasgow. 

24,972. Rounpagovt, J. H. Pexton, Aull. 

24.973. Hegts of Boots, I. Watts, Hull. 

24,974 Miners’ Lamps, W. H. Johnson and J. Roby, 
Manchester. 

24,975. APPLIANCE for RreouLatTixc Trarric, R. R. 
Speirs, Glasgow. 

24,976. Removine Mop from Cycig Tirgs, J. F. Smith, 
Birmingham. 

24,977. Bicycte Hanpiss, J. H. McLean and D. E. 
Campbell, Wolverhampton. 

24,978. Hurggicang Lanterns, J. W. B. Wright and 
A. Taylor, London. 

24,979. Segep Gear for AvTomositgs, C. Brown and 
F. Olai, Aston. 

24,980. Toracco Pipgs, H. Gaunt, Liverpool. 

24,981. Reapinae Macuings, H. C. Girling, Newcastle- 
on-Tyne. 

24,982, GzaRED CHUcK ATTACHMENT, O. H. Steed, Bir- 
miogham. 

24,983. CottivaTors, J. B. Edlington, Gainsborough. 

24,984. Damprine Grain, 8. E and F. Robson and J. 
W. Collins, ——. 

24,985 Name Piates, C. H. Worsnop, Halifax. 

24,986. ADJosTaBL® Pocket CompgrrTition Recorp, H. 
T. Bolt, Newcastle-on-Tyne. 

24,987. Liquip Tappine Devicss, T. Tietz, London. 

24,988. PraEssURE-REDUCING VaLvas, W. M. and E. H. 
Still, London. 

24,989, Seirtoons, A. and H. Robinson, Glasgow. 

24,990. Jacket for a BURNING-oFF Lamp, G. H. Dounes, 
Kidderminster. ‘ 

24,991. Partour Game, J. Massey, Warrington. 

24,992. Motor Kap Veuicces, E. 8., L. A., and H. D. 
Hindley, and W. Stanford, Dorset. 

24,993, TaamcaR Seats, J. Willcock, Liverpool. 

24,994. ExLastic Tires, R. and S. Basch, London. 

24,995. IncLINED Gas Retort Bzps, A. J. 8. B. Little, 
Birmiogham. 

24,996 Hottow Baicks for Buiiprnes, J. A. Philips, 
Edinburgh. 

24,997. Raistnc and Lowgrinc Mgcaanism for WiInpow 
Sasues, A. Robertson, Carron, Stirlingshire, 





24,998. Moror Cycuzs, E. B. Hazleton, Sheffield. 

24,999. Wuerts for Moron Lurrisgs, E. Perkins and J. 
B. Rowcliffe, Manchester. 

25,000. Compounps for WATERPROOFING TEXTILE 
Faprics, V. B. Wright, W. K. Poulsom, and W. M. 
Mackintosh, Liverpool. 

25 001. Comp Arm Exctupgr for Ranogs, W. and T. 
Omit, and W. Omit, jun., Ediaburgh. 

25,002. Comwsrvep Fire Door and VsntiLator for 
a W. and T. Omit, and W. Omit, jun., Edin- 

urgh. 

25.003. Brick Drisrs, J. W. Aregood, Glasgow. 

25,004. MoToR-DRIVEN VEHICLEs, B C. Hicks, Glasgow. 

25,005. Matcusox, G. J. Clarke, Fakenham, Norfolk. 

25,006. IenrTION ApPARaTus for INTERNAL COMBUSTION 
Morors, E. W. Lewis and The Daimler Motor Com- 
pany, Limited, Coventry. 

25,007. MaTRIX - CENTERING MECHANISM for TyPE 
Macurnes, A. J. Boult.—(Lanston Monotype Machine 
Company, United States.) 

25,008. SHORTHAND TyPawRitinc Macuings, C. I. 

iner, London. 

—. Sreerinc Waerrs for Motor Cars, F. Pearson, 

ndon. 

25,010. Manuracturge of Dry Soap Powpsgrs, C. 
Harvey, ndon. 

25,011. Automatic Psa, F, A. Campion and A F. May, 

ndon. 

25,012. Systems of Execrricat Reouuation, A. 8. 
Adler, London. 

25,013. Tusrne, C. D. Frees, London. 

25,014. Mustc Rotts for Pranoxas, 8. E. Page.—(Zhe 
.Eolian Company, United States ) 

25,015. Propuction of Foust from Prat, T. Parker, 
Roydon, Essex. 

25,016. Exectricat Srorace Batrerigs, T. E. Corn- 
well, London. 

25,017. Non-FittaBte Borriss, G. Goody and J. 
Hampson, London. 

25018. Ss.ir-pRivinec Motor, E. L. C. Molla:d, 
London. 

— SLAUGHTERING CRADLE, F. Cartwright, Tipton, 

ita 


3. 
25,020. Govgrnino Ecectric Motors, F. M. Staunton, 


ndon. 

25,021. Furers for Sprnntnc Macuinery, A. G. 
Brookes.—(F Spence, United States.) 

25.022. Evecrricat Conpuit Coupiinas, A. McMurtrie, 


mdon. 

25,023. Lepogr, J. B. Winn, London. 

25,024. Revotvine Winpow Sasa, W. E, W. H., and 
D. O. Ogden, London. 

25,025 Loosz Linine for Stop Pans, W. W. Colley, 
London. 

25,026. Macnetic TacuomeTers, A. P. and C. H. 
Warner, London. 

25,027 Stream Borter Fornaces, E. H. Wade, J. L. 
Nicholson, and 8. C. Smith, London. 

25,028. Erecrric Lieut Firrines, M. H. Galsworthy 
and The London Electrical Fittings Company, 
Limited, London. 

25,029. Tame Recorper, 8S. A. Dean, London. 

25,030. Hop SameLte Traimmina Macuing, J. Jones, 
London. 

25,031. Mgans of ADVERTISING, R. Smallpiece, London. 

25,032. Repuction of Iron Oxipgs, D. K. S. Galbraith 
and W. Steuart, London. 

25,033. Repuction of Iron-sanp, D. R. S. Ga braith 
and W. Steuart, London. 

25.0384. VentTiILaTINeG MackintosHzs, R. Gough, 
London. 

25,035. ApJusTaBLE Dig Stocks, B. Borden and W. A. 
Neracher, London. 

25,086. PapgR-coTTInc Macuines, N. Gray, jun., 
London. 

25,087. Sprinc Hooks, A. F. Spooner.—(@. Leighton, 
France.) 

25.0388 Tops Cieaners, Bromell Patents Company, 
Limited, and W. Crockatt, Liverpool. 

25,039. ADJcsTaBLE Spanners, W. Tipper, Liverpool. 

25,040. StreTcHERS for CoNVEYING Sick ms, E. 
R Pape, Liverpool. 

25,041. RocK-DRILLING Macnings, J. Roberts, Liver- 


poo 

25,042. Pweumatic Sprino, J. R. Hayne, Liverpool. 

25,048. Caartn or BELT-DRIVING Davicss, E. G. Bush, 
Liverpool. 

25.044. Corsets, A. E. Green, London. 

25,045. Jomnt Sockets, A. Clement, London. 

25,046. MecaanicaL Musicat Instrument, ©. Imray. 
—(The Eolian Company, United States.) 

25,047. Brackets for TELEGRAPH Posts, A. G. Bloxam. 
—(J. Gojlin, Belgium.) 

25,048. PaorocRaPHic Apparatus, N. H. Brown, 
London. 

25,049. Grams Strorace Vessers, T. R. Muriay, 
London. 

— Deve.opine PaotocRariic Piates, J.D. Lyon, 

ndon. 
25,051. InpooR or TaBLE Games, C. E. Nicholas, 


don. 

25,052. Ramovinc Water from Cyiinpgrs, W. Junge, 
London. 

25,053 Excectric Licutinc Svatems, G. G. Milne, 
London. 

25,054. CLganING and Removine Paint, A. Darrieux, 
London. 

25,055. Stovine EsamgLttep Goops, W. L. Cole, 
London. 

25,056. Spinwinc and Drawine MecnanicM, A. A. Sack, 
London. 

25,057. Macning for Grinpina Corrgr Eposgs, E. 
Schroeder, London. 

25,058. Boat-Lowgri1no Devices, W. Langrehe, London. 

25,059. Driers, H. J. Haddan —(7The Edison Reduction 
Machinery Company, United States.) 

25,060. Darers, H. J. Haddan.—(The Edison Reduction 
Machinery Company, United States ) 

25,061. oom Mortons, H. J. Haddan.—(E£. Ohlischlaeger 
and Co., Germany.) 

25,062. REVERSIBLE Ocrpoor Sgats, R. B. Chilling- 
worth, London. 
5,068. ANTI- VIBRATORY SprnDLE3, P. B. Norris, 
London. 

25,064 Speep Inpicators, E. J. Piper, London. 

25,065. CerTiFicaTEs for Taapine Purposes, W. Lorigan, 


on. 
Supports for SHetves, J. W. Mackenzie.— 

Wilton Showcase Company, United States.) 

25,067. SauTTLe Daivine Mecaantsy, C. E. Brouillette, 


25,066. 
(The 


mdon. 

25,068. Supports for Gas Lamps, C. B. West, London. 

25.069. Deck Hovusg Coamtnes, T. Robertson, London. 

25,070. Supportine Gas Burners, A. W. Kyle and J. 
Dunstone, London. 

25 071.. Carp Fgepine Apparatus, H. Harrild and J. F. 
Buckland, London. 

25,072. Locks for Satcuets, F. Lehmann, London. 

25,073. MarHematTicaL Instruments, P. J. Paynter, 
London. 

25,074. ExecrricaL Inpicators, G. W. L.Case and The 
Reason Manufacturing Company, Limited, London. 

25,075. Apparatus for STRAINING PapgR PULP, F. G. 
Busbridge, London. 

25,076. CaRAMEL-CUTTING Macuing, J. P. O'Donnell. 
~-(F. M. Peters, United States.) 

25,077. Carnamet-Cutrine Macurng, J. P. O'Donnell- 
—(F. M. Peters, United States.) 

25,078. Wixpows, O. M. Edwards, London. 

25,079. Piston-rops, C. Regenbogen and R. Wintzer, 
London. 

25,080. Device for ExaBiinc Youne AnimALs to Fexp 
from Pats, J. Ball, London. 


18th November, 1908, 
nee. Rost Prevention Compounns, R. Pratt, Cupar, 


e 

25.082. Macutne for Mixtne Tar, J. L. Rodger and 
R. F. and H. 8. Pochin, Leic- ster. 

25,083. Piano Stoo: with Ristnc Sgat, 8. E. Nar- 
borough, Banbury. 

25,084. LuBRicaTING AppaRATys, R, J, Fowler and G. 
Briddon, Manchester, : 





25.085. Prorgctine VeHicie Trees, R. and OC. H. Wall- 
work, Manchester. 

25.086. Ick-wargr Lirrers, H. Luke and F. Boocock, 
Manchester. 

25,087. PREVENTING INTERFERENCE in WIRELESS TeLe- 
orapnry, J. Gardner, Manchester. 

25,088. Macuing for Printine on Scarves, The Calico 
Printers’ Association, Limited, and J. Whittaker, 
Manchester. 

25,089. BILLIARD Cuz Rest, E. Blackburn, Liverpool. 

25,090. Botrixs, C. S. Laverty, Manchester. 

25,091. Scraw-pown Hor Water Taps, W. Bradley, 
Sheffield. 

25,092. Suprortine INCANDESCENT Liauts, J. Dickson, 
Huddersfield. 

25,093. BorrLe-cLkanina Apparatus, H. E. Wright, 
Glasgow. 

25,094. Macuinery for WgLpina Merats, J. and V. 
Binns, Bradford, 

25,095. Necktizs, W. Rothwell, jun., F. Walsh, and 
The Rothwell Machine Company, Limited, Leicester. 

25,096. ManGcuine Macuing, W. Dore, Manchester. 

25,097. SpinpLes for CenTRIroGAL Macuings, J. W. 
Macfarlane, @ Ww. 

25,098. Ecxcrric Terminat Firtinas, J. 8. Foley, 
Birmingham. 

25,000. Makinac Lame Suave Carriers, M. Lawton, 
Birmingham. 

25,100. Monzy Porsgs, A. E. and W. H. Holloway, 
Birmingham. 

25,101. Brakes, A. W. Burt, London. 

25,102. Ristinc Seats for Taamcars, J. Wright, New- 
castle-on-Tyne. 

25,103 Sepx-stip Stop for Cycias, L. Hopcraft, 

au o. 
25,104. Gas-cootixc Apparatus, W. Jamieson, Seven 
sseX. 
PsorocrapHic SquegecEe Paps, A. W. 8. 
Sanderson, Altrincham. 

25,106. Tanort, T. D. Dales, Medomsley R.S.O., Co. 
Durham. 

25,107. Tong Reparr Banps, A. T. Sadler and A. 
Franklin, Birmingham 

25,108. Cioru-cuTtinec Macuinss, J. D. Tomlinson, 
Manchester. 

25,109. Ruts, H. M. Baines, York. 

25,110. Taottgy Potg Artzacnments, J. H. Airey, 
Sunderland. 

25,111 Worxktna Carco on Boarp Sarps, G. Sidders, 
London. 

25,112. Keys, E. Rumsey, London. 

25,113. Wuerts, J. G. Daw, Llanelly. 

25,114. Coin-FRgED ELectric Marrs, 
London. 

25,115. Betts and Satine for Gas Propucer For- 
nacss, O. Davies and D Thomas, London. 

25,116. Time Fuses for Pacsecrices, The Ki 1g's 
Norton Metal Company, Limited, T. A. Bayliss wud 
H. M. Smith, London. 


J. Allan, 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent-office Oficial Gasette. 


736,888. Sream Enaine, W. M. Smith, Newcastle-upon- 
Tyne, England.—Filed April 10th, 1901. 

Claim.—In a fvur-cylinder compound locomotive 
engine, the combination of two high-pressure cyliadera 
arranged without the engine frami .g, two low-pressure 
cyliaders arranged within the engine framing and at 
e inner side of said high-pre-sure cylinders, pistons 
in said cylinders, the pistons of a high and low- 
pressure cylinder moving in opposite directions, a 
se te valve and valve chest for each cylinder, said 
ve chambers being arranged above their respective 























cylinders, st:am supply pipes to the high-pressure 
valve chests, a steam receiver, said receiver being 
common to and arranged above the low-pressure valve 
chests and in communication with the exhaust ports 
of the high-pressure cylinders and the inlet ports of 
the low-pressure cylinders, passages connecting the 
euds of the high-pressure cy:inders with the receivers, 
@ non-return valve in each of said passages, and a 
single set of valve gear adapted to operate the valves 
of a pair of high and low-pressure cylinders so that 
they move together in the same direction, substantially 
as described. 


736,924. MerHop or Recovgerina Tin rrom Scraps 
or [usnep Ieon, B. A. Bergman, Nufors, Siweden.— 
Filed January 15th, 1902. 

Claim.—An improved method of recovering tin from 

scrap of, tinned iron which consists in providing a 








solution of caustic alkali containing a depolariser, in 
placing said scrap as a negative pole and a metal 
electro-positive to the same as a positive pole in con- 
tact with said solution, permitting the tin to dissolve 
into stannate of the alkali, and to generate a current, 
and finally recovering the tin, substantially as 
described, 





es 


736,944. InTeRwaL ComBustion ENGINE, R. Diese] 
Munich, and H. Giildner, Augsburg, Germany, 
Filed November 1st, 1899. 

Claim —In a two-stroke internal combustion engine 
the combination with the working cylinder and its 
piston, ports, and valves, of a low-pressure air supply 
and scavenging cylinder and pi-ton, the stroke volume 
of which is equal to or larger than the stroke volume 
of the working cylinder; an air s between the 
head of the low-pressure cylinder and the piston of the 
working cylinder, having communication with the 
atmosphere ; a low-pressure air receiver ; an air 











discharge port near the end of the low-pressure 
cyiiader, through which the compressed air passes to 
the discharge valve and thence to the receiver, and 
which port is closed by the piston during the comple- 
tion of the stroke to permit further compression of the 
remaining air ; a high-pressure air receiver connected 
to the end of the low-pressure cylinder ; and a fuel 
feed valve on the working cylinder connected with the 
high-pressure air receiver, substantially as described. 


73/ 198. Brast Prez ron Locomorivars, H. 8. IWain- 
wright, Ashford, Bngland.—Filed May 12th, 1902. 

cluim.—{1) In a locomotive blast pipe the combina- 
tion of one or more spirally-arranged projections with- 
i. the blast pipe adapted to regulate the flow of 

shaust steam therethrough, and a spark arresting 
device formed with holes or openings separated by a 
partition or partitions of like spiral direction to said 
projection or projections. (2) In a locomotive engine, 
the combination of a chimney base, a chimney cone, 
and a blast pipe oe a lower rtion of 
upwardly decreasing diameter, and provided with a 


|737.798] 
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projection or projections arranged ina spiral or spirals 
and adapted to regulate the passage of exhaust steam 
therethrough, and an upper portion which is of upward- 
ly increasing diameter, surrounds said chimney cone, 
extends to said chimney base. and is formed with 
holes or passages which are arranged in a spiral or 
spirals having the same direction as the aforesaid 
spiral or s , and are adapted to allow sm: ke and 
hot gases to pass freely into the blast pipe but not 
sparks or glowing particles, 
738,155. APPARATUS FOR MmgasuRING DISTANCES OF 
Distant Orsects, T. D. Brown and @. W. and J. 
H. Havse, Philadelphia, Pa.—Filed November 12th, 


Claim.—(1) In an apparatus for measuring the 
distance of a distant object, the combiuation of two 
reflectors located at adistance apart and each adapted 
to reflect an independent image, an object glass 
arranged receive said independently reflected 
images. and a partition arranged in a plane irtersect- 
ing said object glass, and adapted to prevent confusion 
of the images refracted thereby, whereby two indepen- 
dent and differently located images may be refracted 
by said object glass, the difference in location of said 
images depending on the distance of the object viewed 
and the distance between the reflectors. (2) In an 





apparatus for measuring the distance of a distant 
i) —_ the combination with the two independent 
reflectors located at-a distance apart, the object glass 
and partition arranged in a plane intercepting said 
object glass. all substantially and for the purposes 
described, of a scale arranged in front of said object 
glass laid off in distances formed by a line parallel 
to the line bet flectors intercepting the 
lines of the rays from said object to said reflectors at 
different distances. 


738,206. Semi-susmMERncipte Visser, &. Lake, Bridge- 
port, Conn.—Filed June 12th, 1901. 
Claim.—A vessel having one end constiucted and 


peony 








‘ 


adapted to float permanently at the surface of the 
water and the opposite end normally buoyant but 
provided with means whereby it may be caused to 
sink beneath the surface. , 
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rn { 
= d | Heating surface— | Paris, the speed was 67°5 miles an hour. In ascending 
HE FRENCH LOCOMOTIVE FOR THE ° Taber ts = sq. ma that bank—which, it should be remembered, is the same 
GREAT WESTERN RAILWAY. a." 2325 si > as from Wood Green to Potter's Bar, on our Great 
By CHARLES Rovus-MaRTEN. Cylinders— t Northern Railway, or between Bedford and Leagrave on 
a ‘ iz ; Diameter, high- 7 132in. the Midland, and of course very much harder than the 
To THE a vg ong glo ” oe Diameter, eat iy 22 iin. banks to Tring on the London and North-Western, or to 
article we Phere of the ‘socisté Alsacienne de Con. when of piston eases 25,cin. Micheldever on the London and South-Western—with a 
Silent Mécaniques, upon his system of compounding | Driving, four-coupled .... Btt. Shin, a a _— po Sg: Rags te 7 arm 
: ] tives. It had fallen to me durin Bogie (4) ... ... ... 2ft. 11Zin. ehind e te a 
ye oak yaaa both to describe these iaachahie Trailing (2) {ft. 7 tia. dropped to 59°2 miles an hour by the end of the first 3} 
ves d to record the splendid work performed Weights— miles of ascent. It then rose gradually, still climbing 
locomotives, an “ly all the thain in nage Pramee It falls Engine in working order _ .., . 65 tons the same grade, to 60°3, 62-1, and then slowly fell to 
by aga to say something about the newest engine of Total wheel bass of engine er ph ll 61:5, 60°3, 59°7, and 59°2, the last-named rate being 
} Parl e, which has been specially built to the order of Total length of engine alone | 38ft. On. then steadily sustained until the summit was reached. 
= p Lia Western Railway of England by the Société | Totul width of engine ... ... ... ... ... Qft. hin. The mean rate of the entire bank of 13 miles at 1 in 100 
In comparing the Great Western French compound continuously was 62°1 miles an hour. I direct attention 


Alsacienne de Constructions Mécaniques at their Belfort 
Works, under the direction of M. de Glehn himself, and 
which is illustrated on this page. 

In back numbers of Tae ENGineER during the five years 
1898-1902 will be found accounts of the origin and 
gradual development of the de Glehn compound type up 
fo the climax reached in the new departure of the Paris 
Exhibition year 1900, when the standard de Glehn type 
common to the Northern, Southern, Orleans and State 
Railways of France, and virtually also to the Eastern 
and P.L.M. lines, was succeeded by a new and larger 
development in which the so-called ‘“ Atlantic,” or 
4.4.2” type formed the basis of a special design by M. 
du Bousquet, the very able Chief Mechanical [ngineer 
of the French Northern line. It may be remembered that 
the two pioneers of this type, Nos. 2-641 and 2-642, were 
delivered in Paris in time for the Great Exhibition, and 
that while one was shown in the Vincennes Annexe, the 
other was employed in running the best express between 


with the only other four-cylinder express compounds that 
work in this country, those designed by Mr. I’. W. Webb 
for the London and North-Western, a radical difference 
will at once be observed in a point which is one of the 
most vital in compound locomotives—the ratio between 
the high and low-pressure cylinders. In his fizst forty 
North-Western four-cylinder compounds known as the 
“ Jubilee” class, Nos. 1901-1940, Mr. Webb has 1ldin. 
high-pressure cylinders and 20}in. low-pressure, the 
piston stroke in each case being 24in. In the second 
batch, also forty in number, 1941-1980, known as the 
“ Alfred” class, the high-pressure cylinders are 16in. in 
diameter, the low-pressure still 20}in. To the new (Great 
Western compound M. de Glehn has given 132in. 
high-pressure cylinders and 22,),in. low-pressure. That 
is to say, in the French engine the high-pressure cylin- 
ders are, roughly, ljin. to 2}in. less in diameter than the 
English, the low-pressure cylinders ljin. larger. Here 


to this with the view of comparison with a much later 
performance with the same train by an engine of the 
same type, No. 2°659, to which I shall refer further on. 
In descending the corresponding grade at1 in 200, 
which extends for a similar distance, viz., about 13 miles, 
to the Creil Junction, the maximum speed prescribed by 
law, namely, 120 kiloms., or 74°6 miles an hour, was 
rigidly adhered to. A subsequent special experiment 
proved that these engines were able to exceed 90 miles 
an hour at the same spot, consequently it will be 
evident that in the present case the engine was being 
kept well within its means. After diverging at Creil 
from the Paris-Calais line, the Nord express enters upon 
a 50-mile length of almost dead level. To be strictly 
accurate, there is a faintly rising tendency, the section 
somewhat resembling that of the Great Western from 
Paddington to Didcot. Along this distance our rate 
rapidly rose from the reduced point of 51 miles an hour 
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DE CLEHN COMPOUND ENGINE FOR THE GREAT WESTERN RAILWAY 


Paris, on the on2 hand, and Calais or Charleroi on the 
other, giving results which had no previous precedent 
in railway experience, and which were published by me 
from time to time in these columns. Eighteen more 
locomotives of the same type followed, making twenty 
in all, for the French Northern, and several were also 
built for the Southern line, while quite recently a greatly 
enlarged variety has been supplied to the Orleans Rail- 
way, weighing no less than 73 tons without the tender. It 
is no secret that the records of fine work published in 
these columns and elsewhere attracted much attention, 
not only in Britain, but also in America; or that the 
advisableness of trying the system has been carefully 
considered by the authorities of several leading lines, 
with a first and second result that M.de Glehn was 
called upon to supply an engine of his type to the Great 
Western Railway of England, and another to the Penn- 
sylvania Railway of the United States of America. The 
former has been delivered and erected at the Swindon 
Works under the supervision of Mr. G. J. Churchward, 
and is now, 1 understand, running short trial trips to 
“shake off her stiffness.” 

Externally, the new engine, which is numbered 102 
and named J.a F'rance—in compliment to the country of 
its origin—differs but slightly from Nos. 2°641—2:660 of 
the Chemin de Fer du Nord. The principal variations 
noticeable in its exterior aspect consist in the chimney 
being of the usual Great Western type, instead of follow- 
ing the customary outlines of the funnel used on the 
Nord. -A more important difference in detail is the 
addition of 14 ton to the weight placed upon the coupled 
wheels, which is increased from the 33 tons—16} tons 
per axle—in the Nord engine to 17} tons per axle in the 
new Great Western locomotive. The principal dimensions 
of La France are as follow:— 


Internal diameter of boiler . 4ft. 9,5 in. 

Length between tube plates 14ft. 1 yin. 

Height of centre above rail ... 8ft, d}in, 

Tubes, Serve pattern— 

Vo eae 126 

__ Internal diameter ... 2,;in. | 

Firebox— 
External length 9ft. 10in, 
Fire-grate area 294 sq. ft. 


' gathered was noteworthy. 


there is manifestly a diametrically opposite conception 
of the proportions most suitable. But there is another 
very striking difference in the two methods of Mr. Webb 
and M. de Glehn respectively. To fill his two 15in. 
cylinders Mr. Webb provides a boiler with only 1379 
square feet of heating surface; for the 16in. cylinders, 
1557 square feet. But M. de Glehn provides as much as 
2325 square feet of heating surface to fill his 13%in. 
cylinders with live steam. Here again is a most remark- 
able difference, sufficient perhaps in itself to explain the 
curious disparity in the work performed by the respective 
locomotive types. But, thirdly, while the London and 
North-Western compounds are built to carry 200 lb. 
steam pressure and in some cases work at only 175 |b., 
the Great Western de Glehn compound is constructed to 
carry 228 lb. steam pressure, and will use every pound of 
it in her working if she be run on the lines adopted in 
the case of her twenty French precursors. Putting aside 
in the meantime consideration of variations in details, 
such as valve gear, Xc., the salient points just noted 
imply a divergence of conception and treatment which 
will necessarily render comparison between the relative 
results obtained exceedingly interesting. 

Before the new engine begins her regular express duty 
on the Great Western line, it may, perhaps, be interesting 
to recall some of the remarkable performances of the 
same type on the line upon which it first appeared, the 
Northern Railway of France. Absolutely my first experi- 
ence of these locomotives was with their pioneer engine 
No. 2641 on the fast express from Paris to Charleroi, en 
route for Germany and Russia, which leaves Paris every 
afternoon and is known as the “ Nord Express.”’ The load 
behind the tender on this first occasion amounted to 305 
English tons. The arrival at the last moment of some 
tardy passengers, with a vast quantity of luggage, 
delayed our departure until five minutes after booked 
time. To give an idea of the smartness with which the 
engine started, I may mention that at the end of the 
second mile out of Paris we had attained a speed of 60. 
miles an hour. The grade is slightly down hill, but, 
allowing for that, the rapidity with which speed was 
At the foot of the 13-mile 
bank, at 1 in 100, which begins about four miles out of 


to which we slackened over Creil Junction to the per- 
mitted legal maximum of 746. At this point it was 
kept exactly and unwaveringly for 10 English miles at a 
stretch—that is to say, that the engine No. 2°641, haul- 
ing 305 tons, ran steadily at just under 75 miles an hour 
along a stretch of line rising at the rate of 1 in 6000. 
This brought us to a point 53 English miles from Paris, 


the same distance as from Paddington to Didcot, and we 
had covered it in exactly 49 minutes, but 13 miles out of 
that distance had been on an up grade of 1 in 200, 
which has no parallel on the proportionate length of the 


English road. Being now considerably in front of booked 


time, and permission not having been obtained to make an 
early arrival at St. Quentin, it became necessary for the 
driver to ‘‘ ease down.” 
953 miles from Paris to St. Quentin was completed in 
90 min. 52 sec., start to stop. Had the remainder of the 
distance been run at the same pace as the first 53 already 
referred to, the time would have been only 88} minutes. 


Nevertheless, the entire run of 


On the occasion of the more recent run with the same 


train, but with a slightly heavier load—viz., 309 tons 
behind the tender, the engine being No. 2'659—-the per- 
formance was very similar in most respects to the one 
just described, the principal difference being that instead 
of starting the bank of 13 miles up 1 in 200 at 67 5 miles an 
hour, and then fluctuating between 63 and 59:2, although 
averaging 62°1 to the top, as did No. 2-641, No. 2°659 
started the bank at 62°1 miles an hour and exactly main- 
tained that rate kilometre by kilometre during the whole 


13 miles up 1 in 200 until the summit was breasted. 


That was a performance which would take a good deal of 
beating. 
pioneer engine of this type was accomplished also on the 
Nord express. 
up to a weight of no less than 361 English tons. 
train, I need hardly say, was on this, as on every 
other French occasion, taken without pilot assistance. 
A punctual start was made. 
200 was attacked at 62°1 miles an hour, but with so vast 
a load it gradually diminished, as might have been 
expected, until an absolute minimum of 52°2 was 
reached. 
Continuing up the 1 in 200 our speed rose again until 


Another very remarkable achievement by the 


In this instance, however, it was loaded 
The 


The 13-mile bank at 1 in 


But it did not long remain at that minimum. 
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57 miles an hour was reached. - Later there was a 
decrease to 53°4, followed by anothér rise to 55 just 
before the summit was attained, when our rate was still 
increasing. This was on the same grade as the Midland 
and Great Northern grades already noted, or as those 
from Arlesey to Stevenage, and Grantham to Stoke, and 
Bytham to Corby on the Great Northern, or Reston to 
Grant’s House on the North British. The following 
descent was kept to the authorised maximum, and the 
subsequent rate on the level length with slight rising 
tendency varied only between 65 and 70 miles an hour. 
This was with a load of over 360 tons. Tergniers (81 
miles from Paris—the same distance as Amiens) was 
passed in this case in 80 min. 44 sec. from the start, or 
79} min. net, allowing for a signal check. At this 
point we had headed our booked time somewhat 
materially, there remaining 21 min. for the concluding 
15 miles, consequently easing down became imperative ; 
but still the total journey of 95} miles from the start to 
the stop was done in 944 min. net, or in 97 min. 31 sec., 
including all delays, with a load which would be 
reckoned as “36 coaches” on the South of England 
lines. Such work as this has never been equalled in 
my experience. 

I now come to another specimen, or, rather, a group of 
specimens, of work perhaps equally noteworthy, but 
differing in character. In 1898, when I practically began 
on the French Northern Railway the long series of ex- 
periments chronicled from time to time in the columns 
of THE EnaineEr, M. du Bousquet, when showing me 
some speed diagrams accomplished by the compound 
engines, pointing to the line which showed a rate of 75 
miles an hour down 1 in 200, remarked to me that he 
should not be content until he had an engine that could 
attain that speed up the same bank with that load—the 
Calais-Rome express, which then weighed from 150 to 
180 tons. At that time this seemed somewhat im- 
probable, but several trials with No. 2-641 and her 
sisters resulted, in each case, in M.du Bousquet’s ideal 
being attained. Experiments were made with loads 
ranging from 153 to 178 English tons, and in each instance 
a speed of 75 miles an hour was attained before the top of 
the bank was reached. I was present on two of these 
occasions, and made separate observations. Of the others 
I have the official records taken at the time. 1 am not 
aware that this feat has been accomplished by any other 
locomotive type ; it may have been, but if so I have no 
knowledge of the fact. 

Before quitting this phase of the subject I may brietiy 
mention two of my latest experiences with the French 
sister engines of the new Great Western No. 102. One 
was with the afternoon business express from Paris to 
Lille, which is booked to make its first stop at Longueau, 
79 miles out, in 78 min., and the second, 41 miles farther, 
in 42min.more. On this occasion I entered the train 
as a casual passenger, without any notice being given, 
and with every precaution on my part that the run should 
be made on strictly normal lines. Briefly, the 79-mile run 
was done by No. 2°652 in 76} min. from start to stop, with a 
load of 270 tons behind the tender. The distance included, 
notonly the 13-mile bank already often referred to, butalso 
a second ascent of 25 miles, on grades of 1 in 250 to 1 in 
333. The next stage of 41 miles was done in 40} min. 
from start to stop. That also includes a considerable 
proportion of 1 in 200 up. In the other case the train 
was the 9.45 a.m. luncheon-car express from Paris to 
Calais and England. The engine was No. 2°656, and the 
load 240 tons behind the tender. The regular stop for 
water for 5} min. in duration was duly made at Abbe- 
ville, but in addition to this there were no fewer than 
four separate stops for signals, amounting in all to 
5 min. 38 sec. Nevertheless, the run from Paris to 
Calais—a distance of 185} miles, the same as from King’s 
Cross to Leeds, and two miles farther than from Euston 
to Manchester, via Stoke—was madein3h. 13 min. 46sec. 
inclusive, or in 3h. 8min. 8sec. actual running time, 
without deducting anything for the delays involved in 
four extra startings and stoppings. Such a performance 
as this calls for no comment on my part. 

Such, then, have been the remarkable and almost 
marvellous achievements in the country of their origin 
of the sister engines of the new locomotive just acquired 
by the Great Western. 








STEAM AUTOCAR NOTES: SMALL STEAM 
ENGINES. 
By J. 8S. V. Bickrorp. 

WuEN I first started to design steam motor cars my 
idea was something more of the cycle order, and I had 
great ideas of turning out a cheap steam engine. 

Almost everyone who has started steam engine design- 
ing on these lines has tried the single-acting engine, and 
it is not long before the idea strikes him that to make 
the piston act as its own exhaust valve will be a most 
excellent notion. The engine being provided with three 
cylinders will overcome the compression all right. It is 
an interesting fact that, as far as I know, there is not one 
of these engines now on the market. Everyone who has 
built them has abandoned them. At the first trial we 
hear glowing accounts of this type of engine, which is 
due to the fact that they will always run‘very well and 
very smoothly when running light, but the moment a 
load is thrown on them they begin to knock and pound 
in a most distressing way. This knocking of a three- 
cylinder single-acting engine is rather an interesting 
; oint, and I am by no means certain to what it is. due. 
I have had considerable trouble: from it and have .never 
quite cured it. But I will return to this point when I 
come back to three-cylinder engines. 

Like the rest of the experimenters, I started :on. the 
single-acting engine idea, and Fig. 1 gives a sketch of the 
first engine I built. 

It will be noted that it had two single-acting cylinders 
-opposed to one another, having their pistons AB rigidly 
connected by one bar C,so that both pistons operate 





through the same connecting-rod D. The valves E are 
operated by the same cam F on the crank disc; the 
exhaust being operated by the pistons uncovering a 
series of holes in the side of the cylinder. 

It took a lot of doing to get this engine to work at 
tirst, and when it did do so, it took more steam than 
a four horse-power boiler could make. We then cut a 
piece off the cam and put that defect right, but at no 
time, even on light loads, was the engine a success. We 
tried it on the brake, and the best results we could get 
out of it were one brake horse-power for about 50 lb. 
steam consumption. 

There is one rather notable point in these experi- 
ments which is worthy of the attention of any experi- 
menter. In testing autocar or steam launch engines 
it is advisable to test them with their own boilers, and 
measure both the steam from the exhaust from the engine 
and the water feed for the boiler. The discrepancy 
is sometimes very startling. In the case of the engine 
tests described below, the loss was often as great as 
the steam used. In no case did this loss fall below about 
one gallon per hour, and it was often nearer four gallons 
(40 lb.) where the steam used was only about 50 lb. 
In my own experience it does not appear possible to 
stop this loss altogether. Where it takes place I 
cannot say, but I suppose that with a screw-jointed 
water-tube boiler the small leaks in the joints, together 
with leaks in glands and steam pipes, will, taken 
together, make up a good deal of waste. Bearing 
these facts in mind, deductions from condensation are 
apt to be very misleading. For instance, in testing a 
boiler for evaporation it is, of course, usual to measure 
the feed-water. Now, all water or steam leakage will 
appear as effective evaporation in this case, and, in fact, 
a leak of water inside the boiler will cause it to show a 
surprising economy, as this water comes into direct con- 
tact with the heated gases. Needless to say, such leakage 
is no use for useful work. Now, if later on the engine is 
tested and the exhaust condensed and measured, and if 
also the fuel consumption of the boiler at the time it is 
running this test is not noted, some surprising deduc- 
tions can be made as to the probable oil consumption of 
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the combination. Thus, suppose we assume that the 
road resistance of a car weighing 10 cwt. is—as it is 
sometimes erroneously stated to be—30 lb. per ton, or 
15 lb., } horse-power would drive this car 12 miles per 
hour. Experiment with engines shows that they can be 
made to produce 1 horse-power on 30 |b. steam, and 
experiments with the boiler show that it will evaporate 
10 lb. water with 1 lb. oil, so that we deduce that 
this car would work on 15 lb. water and 1°5 lb. oil 
per hour. As a matter of actual practice, the Locomo- 
bile steam car, which is of this weight, uses very 
nearly ten times these amounts, the water consump- 
tion being about 1 gallon per mile and the petrol 
about 1 Ib. to 1°5 |b. 

Inlast year’s reliability trials the White steam car, which 
did the best of all steam cars in the trials, ran about 20 
miles per gallon of petrol, and the Locomobile about 12 
miles. The ideal car, of which the calculations have 
been given, would do considerably over 50 miles per 
gallon. These figures will serve to show the great 
caution which is necessary in approaching a problem of 
this sort if disappointment is to be avoided. 

The next engine I undertook was a compound, as I 
came to the conclusion that it would only be possible 
to keep the water and oil consumption within reason 
by getting the highest economy. I am by no means 
certain now that a very satisfactory job could not be 
made of a triple-expansion engine for automobile work. 
It would be necessary to. provide arrangements whereby 
this engine could be worked either triple, compound, or 
all three cylinders simple at will; but if that problem 
could be satisfactorily solved, I believe that the result 
would be a most economical: job. I have found that 
the water waste froma compound engine is, for some 
reason, considerably less than from a simple. This is, of 
course, not a general statement, but applies to one engine, 
and the reason is probably that the pressure in the larger 
cylinder is considerably less, and that leakage past the high- 
pressure piston does some work in the low-pressure cylin- 
der. It might reasonably. be expected that this rule would 
hold good with.a triple-expansion engine, and the result 


might be considerable economy. It has often been pointed | 





————= 
out that if the steam can be satisfactorily distributed, there 
is no gain ina compound engine as compared with a simple 
when both are worked with superheated steam; but th 
crux of the whole matter is this steam distribution, : 
a small engine it is not possible to arrange for an earlier 
cut-off than about § stroke on account of the difficulty of 
getting the steam owt of the cylinder, the exhaust clog) 
too early. With large engines and Corliss valve ear 
this trouble is not felt to the same extent, which render, 
it possible to have a cut-off as early as } and ||; stroke 
but it will not be found possible to do this in an auto. 
mobile engine ; and if an ordinary compound engine }y 
used another difficulty will crop up. An automobily 
engine is called on to develop such vastly varying powers 
that the cylinders must be so nearly of equal sizes thg 
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no considerable advantage is experienced from com. 
pounding. If, however, both cylinders can be worked 
high-pressure at starting and on bad hills this is not the 
case, and it is not at all improbable that good work could 
be done with a compound. I should suggest that the 
engine be so designed that it will take any hill up to, say, 
1 in 20 compound, and after that require running simple, 
Of course, the acme of economy would be obtained with 
a triple engine, as suggested, but it is doubtful if this 
would pay for the cost of construction, except in very 
hilly districts. 

Acting on the assumption that a compound engine 
would be essential, I designed and built a Wolf type of 
single-acting compound engine. It may be mentioned 
that the Wolf type compound is one in which the high- 
pressure and low-pressure pistons move together either 
in the same or opposite directions, beginning and ending 
their strokes simultaneously, so that no receiver is re- 
quired. At this time I was trying to build a cheap auto- 
car of the three-wheel type, and I did not consider it 
essential that it should always self-starting. This 
engine was arranged as per Fig. 2. The cranks being 
at an angle of 180 deg., it was possible to arrange for one 
excentric to distribute the steam, and this was done ; the 
valve being of the piston type, working inside a casing. 
By this arrangement the steam was admitted to the high- 
pressure cylinder over the top of the valve at the same 
moment that the low-pressure cylinder was being ex- 
hausted over the lower edge, and on the next stroke the 
high-pressure and low-pressure cylinders were put into 
communication through the middle of the valve. The 
ports consisted of about nine ,°, holes arranged all round 
the valve casing—not shown. We had a great deal of 
trouble with this engine to start with. We started it up, 
and it promptly stopped dead. Examination showed that 
a piece of blind pipe had been screwed in for the exhaust, 
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We removed this and started again. The engine took 
200 lb. to run light, and puffed as: if fully loaded. We 
were completely puzzled for a time. Opened the 
pet cock on low-pressure cylinder cover, when 
a small trifle of water escaped, and the engine 
raced away and ran with about 201b. pressure. The 
moment a load was put on the engine refused to 
work at all—seemed to be using enormously higher 
pressure than necessary. At last we traced the trouble 
to the steam ports being too small. We then arranged 
the valve as shown in Fig. 3, across the top of the two 
cylinders, and worked through a bell crank lever. This 
worked very well, and we ran several tests with it, the 
average consumption of steam being about 401b. pet 
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prake horse-power hour. We put this engine on an autocar 
—of asort—with a flash boiler, and ‘it always took two 
men to start that car—one to sit on the seat and pump 
water into the boiler till he was tired, and the other to 
push the car for a start. The steering gear was by wire 
ropes, and these were slack; also the car drove on one 
wheel only, and that the right-hand one, and in conse- 
quence always tried to run into the left-hand hedge, and 
if you put on the brake suddenly, it took a violent rush 
at the right-hand hedge. _All things considered, it could 
hardly be called an up-to-date car, though it had points, 
considered as a perambulating gymnasium. It may be 
worth while to mention that the valve of the engine last 
mentioned seemed to keep tight all right for the first few 
weeks, but, like parallel tumbler cocks made of steel, it 
leaks very badly after a time, on account, presumably, of 
the attrition due to rust. I have a car at prescnt os 
has for a steam regulator a plain parallel tumbler, fitting 
in a hole jayqin. gy than itself---that is, these were the 
original allowances, but after getting rusted up tight twice 
and loosed off with a blow lamp and gas tongs, it will 
be a little uncertain what the slackness is, but it is enough 
to pass sufficient steam to run the car at five miles per 
hour on the level with the steam regulator shut. This 
will give some idea of the uncertainty of solid piston 
valves. 

Perhaps this will be as good a place as any to intro- 
duce a few remarks on piston valves in general for small 
steam engines. At once I may say that I Co not like 
them and will not have them. If solid they either leak 
or stick fast, and if with rings they are subject to the 
same defects if of the Yarrow solid ring type, and if of the 
split ring type, they are apt to cut the ports and start 
leaks of their own. It is a great pity that these valves 
cannot be made, as they would be simply invaluable for 
automobile use, doing away with the reversing gear. 
To reverse a simple high-pressure piston valve engine all 
that is necessary is to interchange steam and exhaust. 
Of course, the lap and lead for the reverse are all wrong, 
the steam being admitted at quarter stroke and cut off a 
little after the end of the stroke, whilst the exhaust does 
not open until the piston has travelled one-eighth of its 
stroke, and does not close till the inner dead point is well 
passed ; but as an automobile may not by law, and never 
does in practice, travel any considerable distance back- 
wards in the course of its life, its steam consumption when 
so doing is of no importance—all that is necessary is that 
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it shall be able to move backwards somehow. This would 
vastly simplify the engine if one could get rid of the 
double excentrics, &c., but as things are it does not make 
a good job. It is, of course, a question whether the 
ordinary D slide valve could not be used in this way 
with some means for keeping it on its seat and steam- 
tight when reversing. This could doubtless be done by 
some such arrangement as shown in Fig. 4, where A is a 
small cylinder communicating with the steam pipe above 
the piston C,-and open to the valve chest below, whilst 
its piston would press on the back of the slide valve. A 
moment's consideration will show that this piston. would 
be in equilibrium when steam was in the valve chest, 
and would not press on the valve back, but with the 
valve chest open to the exhaust in reversing the pressure 
on the piston would drive the valve against its face. In 
all probability, however, this would be nearly as expen- 
sive, if not quite, as link motion. It is a very sound rule 
in engineéring, where a thing has been made for any 
length of time, and where that thing is done in a way which 
is obviously not the cheapest, not to jump to the con- 
clusion that the maker is a natural idiot. If the maker 
of the particular thing is either a large class or an indi- 
vidual whose work is well known for excellence, 
probability becomes certainty, and to persistently 
neglect this rule is to court failure. Thus the almost 
total absence of cams in steam engines is a good example. 
They wear badly and are generally unsatisfactory, and 
i no case, even when superlatively well made, can they 
compare with an excentric for sweetness of running. 

It is a somewhat interesting fact that almost every 
maker of steam cars, myself included, has tried single- 
acting engines at one time or another, and every one of 
them, with the exception of the Gardner-Serpollet and 
the Miesse, have abandoned them—these two companies 
using them presumably because they use steam so highly 
superheated that nothing in the packing line will stand 
it. After building five sets of engines I have myself 
come back to the old-fashioned double-cylinder high- 
pressure link-motion steam-launch engine, and I believe 
a 2 hard to beat for economy or cheapness of manu- 
facture, . 





On the question of packing, my experience of small 
steam cylinders may be interesting. Every one who has 
made smal] engines will know the great difficulty there is 
in keeping the pistons tight. The above-mentioned 
Wolf engine gave us lots of trouble from this cause. 
The first engine we made did not show up badly in this 
particular, not because it did not leak steam, but vecause 
the leakage did not show. This is an important point 
for anyone making engines to exhaust through the side 
of the cylinder to remember. With such an arrange- 
ment, leakage past the piston rings gets between the 
rings and thence into the exhaust, so that the engine may 
show next to no steam in the crank chamber and still be 
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wasting steam badly. We tried everything we could 
think of to keep the piston rings tight. We tried thick | 
rings and thin rings, and then took the rings out, and 
having chucked a steel ring the same diameter as the 
cylinder in the lathe, we ground the ring in this with 
emery till it was bright all over, but still no good. At 
last we gave up piston rings all together, and went in for 
the type of piston used about a hundred years ago, 
illustrated in Fig. 5. 


Test of Three-cylinder, 3hin. by 4in., Single-acting Steam Engine. 


to finish. Cut about jin. out of it; closed it up till the 
ends touched and clamped it, still compressed, on the 
lathe face-plate, and then turned it again to the exact 
size of the cylinder it was to fit. If the cylinder is any- 
thing like a decent job this will keep tight. Rings for 
engines about three to four inch bore should, in my experi- 
ence, be of an average thickness of ;%;in., and a breadth— 
measured parallel to the axis of the cylinder—of about 
;3,in. to jin. The rings should also be bored one thirty- 
second out of centre, so that the split side of the ring is 
about five thirty-seconds thick, and the opposite side 
seven thirty-seconds. Cast iron of good quality should 
be used, as steel is said to cut the cylinder. I find also 
that, strange as it may seem, cast iron is more elastic 
than mild steel for this purpose. 

Returning to the Wolf engine illustrated above, I fird 
that the following tests are recorded in my notes. The 
first is with ordinary roller bearings with nothing done to 
keep them in alignment. This resulted in the develop- 
ment of 1 brake horse-power with about 38]b. steam -- 
superheated. The noise of these bearings is very con- 
siderable. We then removed them and put in solid 
brass bearings. This increased the consumption of 
water—condensed steam, water used by pump not 
measured—to 41]b. per hour per brake horse-power. 
After that we tried arranging the rollers with a slightly 
smaller roller between each bearing roller to prevent 
friction between successive rollers—see Fig. 6. Steam 
consumption 35 1b. per hour. At 1 brake horse- power this 
wasthe best result obtained with this engine. At 1°5 brake 
horse-power in the first case mentioned the consumption 
was about 35lb. per hour. The engine required 20]b. 
steam per hour to run light. Roller bearings do not 
generally seem to be worth the bother. My present ex- 
perience leads me to think that the best bearing for 
small engines of this sort, at least in the main bearings, 
is white metal cast round the shaft in position. It may 
be objected that this is not adjustable, but that is not the 
case. I almost believe that it is more readily adjustable 
than a brass bearing, and the chance of pinching the 
shaft is ever so much less. All that is necessary to 
adjust a white metal bearing of this sort is to jack up 
the shaft into position and wrap each end of the bearing 
tightly round with asbestos yarn rubbed well with clay, 
then turn a tinker’s blow-lamp on to the bearing case till 
the white metal melts. As soon as the bearing cools off, 
strike the casing two or three times with the hammer to 
loosen it, and the job is finished. I omitted to mention 
that a piece of cork or similar substance—clay would do 
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It will be seen that the piston itself is reduced in size for 
the greater part. Over this reduced part fits the loose 
sleeve, held on by the two studs and nuts. The piston is 
first introduced into the cylinder, and then fibrous packing 
—such as Bell's Asbestos Dagger, which we found to last 
well—is introduced between the cylinder wall and the 
reduced part of the piston. The introduction of the 
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| valves gin., or no inside lap. 


sleeve then compresses this packing and makes a steam- 
tight joint. 

This gave satisfaction, and I still have a car running 
with three trunk pistons of this type, but the packing 
requires attention, and it is not to be compared with good 
rings, either in lack of trouble or friction. We eventually 
got piston rings to fit steam-tight as follows:—We cut 
the ring off about three-sixteenths bigger than required | 


+ Heavy lead. 


—should be placed in the oil hole to keep it open. This 
sort of adjustment will only be necessary at long intervals, 
as white metal does not seem to wear as fast as bronze. 
In this connection it is worth mentioning that Pratt and 
Whitney’s lathes are now provided with unadjustable 
white metal bearings to the live headstock, and they say 
that they practically do not require adjustment during 
the life of the lathe. 

Our experience with the Wolf engine very soon con- 
vinced us that a celf-starting engine was essential, so we 
next tried a three-cylinder single-acting engine, 3}in. 
cylinders by 4in. stroke. This was arranged with a 
special two-way valve in the cylinder covers between 
two of the cylinders, so that the engine could be run at 
will as a compound with two low-pressure and the other 
ene high-pressure, all being of equal size. In practice 
this engine, which is still running, was never used 
compound, as it was found to necessitate a heavy fly- 
wheel, and the difference in steam consumption was very 
slight. 

The valves of this engine were all of the lift or mush: 
room type, and were in the cylinder covers. They were 
all operated from an excentric shaft at the back of the 
engine worked bya bicycle chain off the crank shaft. 
This bicycle chain was also used for reversing as follows 
—Fig. 7. The chain was considerably too long to go 
round the two chain sprockets A and }, and the slack 
was carried over an idler pulley C, carried on a movable 
frame D. To reverse the engine the slack of the chain 
was pulled over the other side by the pulley E, thus 
altering the lead of the valves, as shown in dotted lines. 
The valves were arranged as follows :— jin. excentricity 
of excentric, lift of steam valves three-sixteenths, corre- 
sponding to about three-quarter cut off, lift of exhaust 
It would be thought that 
these lifts should have let the steam in and out of the 
cylinders all right, especially if it be remembered that 
the steam valves were lin. diameter, and the exhaust 
valves l}in. Yet to this day this engine will not run up 
hill without knocking and thumping unless the reversing 
gear is so manipulated that the admission does not take 
place till the crank has passed the inner dead point by 
about 30deg. And except when running very fast—over 
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500 revolutions—and on the leve] ground the engine will 
never run with any lead. I have never quite settled 


why this is, but it has been noticeable in a marked. 


degree in the case of three separate three-cylinder single- 
acting engines, and in each case could only be cured by 
greatly diminishing the lead until it became pronouncedly 
negative. We ran several tests of this engine, both 
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off, and has never given any trouble except from the 
cause mentioned and from faulty manufacture, for being 
experimental it was very flimsily, not to say badly, made. 
Some of the accidents due to this cause will not be with- 
out interest. As every one knows, the lower brasses of a 
single-acting engine under steam do no work, and in an 
autonobile engine their only function is to pull the 
engine round when the car is driving the engine down 
hill. Now these brasses as originally fitted were lin. 
wide only—the bearings being 3in. long—so as to allow 
the oil in the crank chamber full play at the journal, and 
through a mistake in the pattern-making they were 
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only lin. thick. One of these broke going down hill. | 
The fork of the connecting-rod big end, A, Fig. 8— 


| see note on these connecting-rods below—caught on the 


compound and simple, the results of which are given in 
the table. . 

The main bearings and the big end connecting-rod | 
bearings of this engine were pivoted to compensate for | 
bending of the crank shaft in use, as there was no sup- | 
port between cylinders; this was done as shown in 
Fig. 8 for the connecting-rods, the arrangement of the | 
main crank shaft bearing being similar, and I have never 
yet had a hot bearing. 

The engine has been in use now for over a year on and 


crank pin next revolution and broke the connecting-rod ; 
next revolution the piston blew out and jammed the 
crank ; this stopped both back wheels dead, and broke 
the axle in two places, whilst the strain on the crank | 
shaft bent it. Altogether a fair smash. We replaced | 
these bear'ngs with aluminium ones nearly }in. thick. 
Within a fortnight one of these carried away on the same 
hill, and within 20 yards of the same spot, but without 
further damage. Keplaced these bearing brasses with 
brass ones, Jin. thick, held on by Zin. studs. A month 





later one of the studs broke off, and except that the back 
axle was not damaged the result was precisely as r the 
first instance. 

From all this I deduce that the strain on the lower 
brasses of a single-acting automobile engine running 
down hill at 20 miles per hour—say 1000 revolutions— 
without steam on is very considerable, for a jin. stud 
should stand a load of about one ton when not screwed 
up tight initially. 

On the whole my advice is to avoid ball bearings and 
such like stuff, and be chary of wasting time on patent 
engines. After a century or so of trying there is not a 
vast amount to be found out about steam engines in the 
way of new valve gears that is any use, and the old 
Stephenson link motion takes a lot of beating as a steam 
distributor. 








WHEEL FOR ROLLING 
MILLS. 


WE illustrate this week a remarkable departure in rolling 
mil] practice, intensely experimental and completely suc- 
cessful. At Cwm Avon, not far from Port Talbot, in 
South Wales, is a large tin mill, the property of the 
Copper Miners’ Tinplate Company, Limited, of which the 
manager is Mr. J. N. Earle. His assistant manager is 
Mr. Stephen Earle. To these gentlemen we are indebted 
for much courtesy. 

At this mill tin bars are made from steel produced in 
Siemens open hearth furnaces to the amount of about 
200 tons per week. The finished product is about 5000 
boxes per week. All modern improvements that have 
been found to pay have been introduced. Steam power 
is used in part, but for some years over 200 indicated 
horse-power was supplied by four large overshot water 
wheels, one above the other, and driven by water from 
a mountain stream, the available head beiag about 100ft. 
Some months ago it was seen that it vould be desirable 
to concentrate the works, and it was proposed to replace 
the four overshot wheels on the side of the hill with two 
turbines at the foot side by side, each driving one tin 


THE PELTON 


| mill. It was quickly seen, however, that the cost of the 


installation with its wheel pits and the necessary excava 
tion would be very heavy. Messrs. Gilbert Gilkes and 
Co., of Kendal, suggested the use of Pelton wheels 
instead of turbines, and acting on this suggestion, the 
company contracted with Messrs. Gilkes, and two wheels 
of, we believe, the unprecedented diameter 20ft., were 
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down, and ‘have rin with a steadiness and an 
nomy that leaves nothing’to be desired. Before pro- 
to describe this particular plant it is, we think, 
desirable to say something about the Velton wheel, a 
machine not very, well understood in this country. 

The principal ‘difference between - the~ Pelton wheel, 
other wheels of the same class, and the true turbine, is 
that in the, former the jet traverses a much longer air 
space than it does in the latter. The normal turbine 
takes in water all round through the guide blades, but it 
is easy to see that a great part of the guide blade circle 
may be suppressed and the wheels will still work. 
Indeed, the system has been largely used in France, a 
big vertical wheel receiving water from not more than a 
doven guide blades. It is argued that in some types of 
turbine the work is done by prescure, not impact. In 


Ae 


ut 








the water in s ace remains unchanged. - If, for example, 
a Pelton wheel does not revolve, the water will leave its 
buckets with an almost undiminished velocity. An 
immense amount of mathematical investigation has been 
carried out in the United States to settle the proper 
form for the buckets. But'the Pelton Wheel Company 
has done better than this, because it has carried out 
elaborate and costly experiments-with special apparatus, 
in order to learn from Nature herself what is the mode of 
working. Various forms of bucket haye been found to 
possess good qualities. The principal‘ inventors are 
Pelton, Cazin, Risdon and Hug, who each claims for 
his own superlative excellence. So far, however, it seems 
that the Pelton wheel is by far the most popular. 

Last June a paper was read before the Pacific Coast 





Electric Transmission Association, at San Rafael, Cali- 
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the Pelton wheel we have a turbine with one, two, three, 
or four jets which operate entirely by impact, in one 
sense no pressure coming into play. At first sight this 
seems to be a very wasteful method of using water, but 
whether it is or is not depends on the form of the buckets 
and the nozzles and certain details which we shall now 
proceed to consider. Under the best conditions an effici- 
ency of over 80 per cent. can be realised. 


wheel pit for drainage 


PELTON WHEEL, CWM AVON 


fornia, on “ Tangential Water-wheel Efficiencies,” by Mr. 









made by the Pelton Water-wheel Company go to show 
that :— 


*(1) If the water moves in a curved path on the 


bucket surface, being taken up on a surface as nearly a 


tangent to the entering jet as possible, and is turned 
through a curve of ‘as nearly 180 deg. as possible, still 
allowing the discharge to clear the back of the next 
bucket, and the discharge is at the same distance from 
the wheel centre. at all times, the first losd will be kept 
down to'a minimum.’ . « ) 

(2) If the water moves in a smooth curved path at all 
times, as shown in the Pelton’ bucket diagram, wherein 
the circle shows the section of the jet at that point, 
and the stream form is retained, spreading out 
gradually and encountering no sharp corners or angles, 
aud the discharge is thin and fan-like on the sides, and 





Seas 


the least number of buckets used, then the air and 


G. J. Henry, which paper contains a good deal of the | surface friction will be a minimum. 


most recent information about these wheels. He gives 


the sources of loss—waste of power—as being :— 


| the bucket surfaces are smooth 


(8) The imprisoned water will cause very little loss if 
and so shaped ~on the 


(1) The discharge velocity with which the water | back and front that the water, after expending its energy, 


leaves the bucket with respect to a point fixed in space. 
Note that this velocity will vary with every position of 
| the discharge as the bucket moves. 


Maximum efficiency would be secured if the water | 


entering the buckets at a high velocity left them without 
any velocity at all, simply falling away into the wheel pit. 
The whole of the kinetic energy of the moving water 
would then be converted into useful work. This condi- 
tion is impossible of complete attainment, because the 
wheel itself must move, and with it the water; but it 


will be seen that the buckets may be so shaped that the | 


PELTON BUCKET 


Pian-SECTION 





water will have a large percentage of its velocity taken 
out of it. 

Very little is said by experts as to the proper velocity 
for the bucket, but it is generally understood that the 
velocity of maximum efficiency is somewhere about one- 
half that of the jet. As the available head at Cwm Avon 
is about 100ft. and the main is of ample dimensions, the 
velocity of the jet is probably about 70ft. per second. 
The circumference of the wheel is within a small fraction 


of 68ft., the normal revolutions 36 per minute, and | 


36 X 63 = 2268ft. per minute, or 37°Sft. per second, thus 
complying with the stated conditions. 


Mostinventors have curved the buckets in such a way | 











SECTION OF GUN-METAL JET PIPE, CWM. AVON 


(2) Air and surface friction inside the bucket. 
(3) Imprisoned water in the bucket. 


(4) Variation in the stream form, producing erratic 


| conditions of impact and flow on the bucket surface. 

(5) That occasioned by the stream being displaced by 
the entering bucket. 

| (6) Eddy currents in the buckets. 

(7) Water which does not give up all its energy to the 


| fan-like discharge on each side. 


will freely leave the wheel. . 

(4) Variations in stream form producing erratic con- 
ditions of impact and flow will be avoided by carefully 
following the angle of the frontand the curvature of the 
cavity surfaces. 

(5) The shape of the cutting edge and the dividing 
knife, and their relative angles to the stream, are the 
principal causes of the loss occasioned by the displaced 
stream. 

It has been asked why a single bucket will not do. 
The original buckets were single, but a glance at the 
diagram shows the advantages gained by splitting the jet. 
Mr. Henry sums up the points to which attention must 
be given in order to secure the best possible results :— 

(1) Given a certain stream of water at a given spout- 
ing velocity, it is advisable that this be taken upon the 
bucket surfaces of just enough buckets to catch every 
particle of water on the dividing edges and turn it all on 
| the curved surfaces, and discharge it at just enough 
| velocity—and entirely in a direction at right angles to 
| the entering stream axis—to clear the next follow- 
|ing bucket. This resulting velocity will be the 


| tangent of the discharge angle multiplied by bucket 
| velocity. 


(2) he air and surface friction must be maintained 
| as small as possible by the use of a nozzle which will 
| give a perfectly circalar and solid stream. The bucket 
| surface and cutting edges must be of a shape which, 
| with a minimum wetted surface, will allow the stream, 
| without crowding at any point, to spread out in a thin 
The surface must be 
such that the water will not adhere, and as smooth as 


| possible. 


The surface may be ground and polished, or, better, 


| ground and well painted with a special compound. If 


all of these points are carefully studied out and the 
front of the bucket properly shaped and not cut away 
too low, the imprisoned water will not cause any appre- 


that the water entering in one direction is diverted back- | bucket—a special case of the first condition mentioned | ciablel oss. 


wards on itself, and so appareritly loses its velocity ; but 


the mere diversion of the water in any direction does not | 
affect the distribution of energy so long as the motion of | ing as far as may be these defects. The experiments 


| above. 
The labours of inventors have been devoted to eliminat- 


The windage will also be a minimum if the number 


| ee 
| and surface of the buckets are a minimum. 


We may now return to the wheels. Their construction 
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| slide-valve is fitted which can be moved across three portg 
| one leading to the opening end of the cylinder, the other to 
the closing end. Inthe centre isthe exhaust. The pressure jg 
always constant on the top of this valve. 
The pressure being turned on from the bridge to open the 
doors acs on the small area of the ram, forcing it back with 
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is shown very clearly in the illustrations, which show 
only one of the wheels. Water is led to them through a 
riveted steel 89in. main, with Kimberley flanged joints. 
The bends have cast iron joints packed with lead. The 
plates are jin. thick, The main was supplied by 
T. Pigott and Co., Limited, Birmingham. The water is 
collected in a small dam with a byewash on the side of 
the hill, 98ft. above the wheel level. The length of the 
main is 629 yards. Close to the first wheel the main 
branches off 27in. diameter to the second wheel at the 
other side of the rolling mill house. In each main, close 
to the discharge nozzle, is fitted a throttle valve, turning 
on a vertical axis, which is actuated by a cataract or 
hydraulic cylinder supplied by a small subsidiary pipe 
with water at the same pressure as that in the main— 
401b. per square inch. The hydraulic cylinder is con- 
trolled by a small Pickering governor, plainly seen in our 
illustration. 

Each of the water wheels weighs 11 tons, of which 
about 5 tons are in the rim and buckets. The water- 
wheel shafts carry each a 50-ton fly-wheel made by 
Price’s Engineering Company, Limited, Neath. As to 
the actual power exerted, when Mr. Wilson, of the firm 
of Gilbert Gilkes and Co., first investigated the scheme 
there was some doubt as to the actual power that would 
be required by the rolling mills. The carrying capacity 
of the headrace was not equal to more than about 
280 brake horse-power, calculated on a basis of 75 per cent. 
efficiency, and since that time, owing to the very wet 
summer, a considerable accumulation of rubbish in the 
headrace at various points still further lessened its carry- 
ing power. There being some uncertainty as to the 
exact power that would be required by the rolls, it was 
decided to make each of the Pelton wheels capable of 
giving 200 horse-power. The quantity of water flowing 
down the river for many months in the year would be 
capable of giving 400 horse-power or 500 horse-power, or 
even more if the headrace were large enough, so the 
pipe line and the Peltons are both designed to make full 
use of 400 horse-power in case it is decided to enlarge 
the headrace. 

When the Pelton whee! was first tried, to be perfectly cer- 
tain that everything would go off well, nozzles equal to about 
175 horse-power were put in until the second wheel was 
started; when it was found, as was expected, owing to the 
blocking of the headrace as stated above, that there 
was not enough water to supply both. Now the nczzles 
have been reduced to such an extent that each wheel 
cannot be developing more than about 140 brake horse- 
power. The theoretical speed of the Peltons is 36 revo- 
Jutions per minute, the diameter at the centre line of the 
buckets being 20ft. Part of the original scheme has not 
yet been carried out, namely, to put in a turbine worked 
from the bottom dam with the ove fiow water which is 
available for many months in the year. This, when 
installed, will give a greater margin of power than is 
available at present. 

There are two jets on each wheel. The illustration 
shows exactly how these are applied. The buckets are 
of cast iron, the segments on to which they are bolted 
are cf cast iron, and the arms are of wrought iron. The 

gross fallis about 106ft., the 
net working fall is calculated 
at 98ft. 

The Pelton wheels are each 
enclosed in a light wooden 
house. They work almost 

n- without noise, and the steady- 


THE STONE-LLOYD BULKHEAD DOOR. 


Ix our impression for November 6th we referred, under the 
heading, ‘‘ Unsinkable Ships,’’ to the system of working 
bulkhead water-tight doors fitted by Messrs. Stone and Co., of 
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Fig. 1-STEAM ACCUMULATORS, "9S. DEUTSCHLAND 


the slide-valve, admitting pressure to the cylinder for opening 


ing effect of the fly-wheels is 
so great that the velocity of 
the rolls shows little varia- 


Deptfcrd, on board the German Atlantic mail steamer 
Deutschland. We now illustrate this extremely ingenious 
mechanism. : 

It consists essentially of a system of pipes filled with a 


the doors. The pressure turned on from the bridge for 
closing the door acts on the full area of the ram at the 
bottom, forcing it the opposite way and closing the doors. 


In Fig. 5 we give a front view of a bulkhead door. The 


mixture of glycerine and water under pressure ; of cylinders, y " 
cylinder at the side bas two pistons, one above, the other 


pistons, and rack and pinion gear fitted to all water-tight 
bulkhead doors; and a system of electric trans- 
missicn by which warning bells are rung from the 
bridge. 

Sain now into detail, we begin with the pressure 
system. Worthington steam pumps in the enginc- 
room force water at a reaconaple pressure into four 
steam accumulators fixed on the forward engine 
room bulkhead, two in each room. Two of there 
are illustrated by Fig. 1, 
which also shows the top 
of the forward high- 
pressure cylinder. Fig.2 
is a fully-dimensioned 
section of one of these 
accumulators. These 
have been specially de- 
signed to prevent tho 
water being heated by 
tbe steam, which always 
ruins the hydraulc 
packing and causes leak- 
age. The accumulators 
in the Deutschland, 
which we have seen, are 
absolutely tight. The 
construction of the ac- 
cumulators is so clearly 
given in the drawing 
that no description is 
necessary. 

Having provided water 
under pressure, it has 
next to be distributed. 
On the bridge is a small 
mahogany box or pede- 
stal, on the upper part 
of which is a winch 
handle, which, being 
turned, establishes elec- 
trical communication, 
and sets a powerful gong 
ringing over cach door, This goes on for twenty seconds. | below, united by a rack which works a pinion, and by i t 
Until that period has elapsed the door cannot be shut. | the pinion and rack on the door. The mode of action is too 
Afterwards, the officer of the deck, by turning another | obvious to need description ; the bevel wheel on the vertical 
small handle, actuates, by hydraulic pressure the mechanism | shaft is intended for closing the door by hand from a deck 
shown in Figs. 3 and 4. | above, in the old-fashioned way. At the side of the door is 


The ram is reduced in diameter in the centre, so that a | seen a handle, 
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ig. 5— H 
Fig 6-BILGE AUTOMATIC GEAR Fig. S-BULKHEAD DOOR 


tion. The rolls are 19in. in diameter, but in tin mills 
the plates are short, and the resistance is not so great as 
in black sheet mills, where the plates run up to as much as 
9ft. by 4ft. The makera and users of the plant are to 
be congratulated on the success of a costly and im- 
portant experiment. 
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The spindle an 
4, is for rel 
float valve, 


seen a 
9g a ‘door to get out, and when the handle is released the 


valve closes, causing the pressure to act again on the 
es of the ram, hain the slide and closing the door. | 
The doors in all cases can be opened or shut on either side of | 
ihe bulkhead, but should pressure be left on from the bridge 
for closing, in no instance will the door remain open. 

Ag it is necessary to provide against all contingencies, the 
Stone- Lloyd system is made automaticin the way illustrated by | 
Fig. 6; a small tank is fitted in the ship’s bilge ; should she 
spring & leak, water will flood into this tank. 

Water can enter from either side of the bulkhead for | 
operating the float, which then cuts off the water from the 

opposite side of the bulkhead, and also disconnects a cam or | 
trigger A, Fig. 8, which holds a weight attached by means of | 
a wire to@ valve with compound lever arrangement con- | 


nected to a valve by means of a spindle pressing the bottom 


the 
oot by means of the spindle, and forced up by the com- | 


ound levers, which are pulled down by the weight allowing | 
the pressure to pass through the valve, acting on the ram in | 
the same way as already described from the bridge. 

Summarising, in the system as fitted to the Hamburg- | 
American Company’s imperial mail steamer Deutschland, 


so that the man at the door can by moving the 





ieving the pressure when on from the deck or bilge | for respectively opening and closing the door to the ex- 


haust main, and also to Stone’s automatic bilge float valve 


t the left-hand side, force the ram back for open- | for closing door of a compartment on the rise of water on | 
The valve may be operated to open or close | 


either side. 
doors from a handle fitted to both sides of the bulkhead, and 
the door will remain in the position corresponding to the last 
movement of the handle, but if either of the pressures to 
open or close all doors is on from the bridge, the door will auto- 


or if the automatic bilge float valve is acting, the door will 
autcmatically clese. The exhaust main, which runs the 
whole length of the ship under the floor plates, exhausts into 
a 200-gallon tank in the engine-room, from which a small 
auxiliary pump discharges it into the 500-gallon supply tank 
above the water-line; the auxiliary pump is also available 
for pumping at high 
main. The joints in the whole of the mains, cylinders, &c., 
are especially prepared to withstand high pressures. The 


pressure fluid consists of three parts of water to one part of | which could be adopted for high vacuum. 
valve, with the pressure on the top, this valve being | glycerine, which prevents freezing and consequent bursting | hand, there were many cases in which the water supply was 


of pipes, and acts as a lubricant to bearing surfaces, and also 
as a preservative to leathers, packings, and joints. The 
temperature of the mains, which in many cases pass across 
the top of boilers, and in close proximity to steam pipes, is 
kept down by constant circulation. 

The system has now been fitted to thirteen of the largest 


pressure into the hydraulic pressure | g 


d valve in the centre of the ram, Figs. 3 and | mains ; connections are also made to each end of the cylinder | the heat bad to be transmitted through metal surfaces, its 


efficiency was limited on the three first conditions enumerated. 
The parallel current jet condenser in its ordinary form 
combined with a wet air pump was radically unscientific in 
design. The condensers and pumps for large reciprocating 
| engines as used in textile mills were at present almost 
| universal fitted with parallel current condensers and 
| vertical single-acting air pumps direct driven from piston cross- 
| heads, a combination defective on every point that ought to be 
| aimed at ina first-class condensing equipment. An alternative 


| matically open or close corresponding to the bridge pressure, | design of condensing plant might be suggested, to consist of a 


| counter current jet condenser, with separate pumps for air and 
| water, and a water cooler ; the condenser to be of the barometric 
types placed outside the engine-room, and at such a height that 
| the discharged water would flow directly on to the cooler. The 
| pumps to consist of a vertical single-acting Edwards air pump, 


| and with air only drawn from the top of the condenser, the 


latter to draw the condensing water from the lodge and 
eliver it to the condenser. Where a continuous supply of con- 
| densing water had to be obtained by means of cooling towers, 


| the counter current jet condenser was the most efficient 


Oa the other 


| limited, and was of hard quality, and a cooling tower with a surface 
condenser had to be employed. The question had to be considered 
for each case, How far would the economy in steam consumption, 
obtained by the higher vacuum, justify the extra initial cost of 
condenser and pumps, and extra cost of circulating a larger quan- 
tity of water! Assuming that surface condensing had to be 
adopted, it was very important that the condenser should be of a 
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Figs. 


pressure is supplied to all the doors’ by a pressure main 
running the whole length of the ship, and which is in 
communication with four capacious vertical steam hydraulic 
accumulators, which are of sufficient capacity, when fully 
charged, to supply pressure at 500 1b. to7001b. per square inch, 
to close twenty-four doors, and to open and close a group of 
eight doors, even should the pumps be stopped. The 
accumulators and pressure-main are charged by a duplex 
long-stroke slow speed hydraulic pressure pump, which is 
capable of supplying pressure to close all doors in ten to 
fifteen seconds without the accumulators. The hydraulic 
pump draws from a 500-gallon tank, which, together with 
the pump and accumulators, is above the water line, thus 
ensuring that the hydraulic installation shall not be stopped 
if the water should rise in the compartment in which pump, | 
Xc., is situated. A branch from the pressure main rises to 
the bridge, and the pressure can there be turned, by means 
of a distribution box, into gither of two smaller pilot mains, 
running the whole length of the ship, one for operating the 
controlling valve at each door to close the door, and the other | 
for opening it. Each door is fitted with a hydraulic differ- | 
ential cylinder of an area sufficient to close the door witha force | 
of from 80 ewt. to 2 tons (or more if desired), and the area | 
of the opening cylinder is such that a greater force is | 
available to open the door. Each door is fitted with Stone’s | 
patent hydraulic controlling valve, to which is connected the | 
main pressure. pipe, and > the opening and closing pilot | 





2, 3, 


German liners, from the Kaiser Wilhelm II., 19,400 tons, to 
the Schleswig, 7500 tons. The Scotia, Holyhead and Dublin 
steamer, has also been fitted. We do not think that higher 
testimony to the merits of the system can be supplied. 








| CONDENSING WITH LIMITED WATER SUPPLY. 


At the meeting of the Manchester Association of Engineers held 
on Saturday, a paper on ‘‘Condensing Plant” to meet present 
requirements, and with special reference to the high vacuums 
necessary for steam turbines, was read by Mr. W. H. Roy. Until 


| recently, he said, the majority of jet condensers were parallel 


current, but the counter current jet was now being adopted. Fcr 
high vacuum and limited water supply the most efficient type of 
condenser was that which most nearly fulfilled four conditions—to 
condense the exhaust steam with the least_relative amount of 
water and least expenditure of power on circulation ; to deliver 
the condensed steam to the hot well at the highest possible tem- 


| perature, and thus conserve for boiler feed as much as possible of 


the heat contained in the exhaust steam ; to deliver the condensing 
water to the cooling tower at the highest temperature possible, and 
thus enhance the efficiency of the cooling apparatus; to enable the 


and 4—-STEAM ACCUMULATOR, AND DISTRIBUTING VALVES 


design which would permit the water surface of the tubes to be 
conveniently cleaned at frequent intervals, otherwise the condenser 
would very seldom work at its maximum efficiency. The tank or 
accumulator type of surface condenser had been used in this 
country for ordinary vacuum or blowing engines working con- 
tinuously all the year round, a service for which it was specially 
adapted, but was not suitable forahigh vacuum. In view of the 
great importance of high vacuum for steam turbin-s, and the 
difficulty of obtaining sufficient natural supply of water, it was a 
matter for regret. Mr. Roy remarked, in conclusion, that the 
theory of condensing had recsived very little attention in this 
country, and reliable experimental data were very scanty. 








On good authority it is reported that the recently- 
formed North British Locomotive Union, embracing the Hyde 
Park, Atlas, and Dabs concerns, has been given an order for 
thirty-six engines for service on the Cape Government railways, 
and for twenty for the Ezyptian Government. Though not, com- 
paratively speaking, large contracts when handled in extens ve 
establishments with appliances for turning out work wth 

, expedition, these orders have created lively feelings of satisfaction 
amongst all those associated with the locomotive building iudustry, 
jally in.view of the anxiety which had begun to be felt as to 





air pump to take the air away at the coolest part of the cond » 
where it occupied least volume, and thus reduce capacity of air 
pumps and power required for driving them toa minimum. The 
counter current jet condenser was the only type which ming orig 
met the above conditions, It was designed on right lines, but, as 


| the future of this important branch of engineering. Discounting 
this cheery news somewhat, however, is the fact that the 
Caledonian Railway Locomotive Works have just given notice of 
discharge, owing to slackness, to-159 of their workmen. 





548 


THE ENGINEER 


Dec. 4, 1903 








THE LIMITS OF WORKING STRESS IN 
BRIDGES. 
No. IIL.* 


Launhardt.—Soon after Wobhler’s results were pub- 
lished, Launhardt prepared a formula which applies to 
cases where the stresses are either tensile or compressive, 
but of one kind. The ultimate strength of a bar under a 
gradually-applied load is termed its “statical strength,” 
or S;. when the bar is subjected to a load which is 
entirely removed before the next application the strength 
is termed its “ primitive strength,” or p, under the load 
that will ultimately break the piece; when the bar is 
subjected to stresses that are alternately tensile and 
compressive, but equal, the ultimate breaking stress is 
termed the “ vibrating strength,” or V. 

Let 6 equal the breaking strength, and d the difference 
or range of stress; we have then 

d = b max. — } min. 
The following law was stated by Wohler:—* The greater 
the range of stress the less is the unit-stress required to 
produce rupture after the repetitions of load.” 

According to this b is some function of the range of 


stress, d 
orb = fd 
and f is not at present known. It is, however, known 
that when the range d is zero, the breaking strength b is 
the same as S, the statical strength, and f = oo, and 
that if d = p then the function of f = 1. 
For intermediate values of 6 the variation of f is given 
by Launhardt as 
PS toad 
5 s-—6 
and we have 
S—6 
s— . 
b = aie x.— 4 
sy (6 max b min.) 
(S — b)b = (S — p) (6 max. — b min.) 
Sb - A=s(b max. — b min.) — p (db max. — b min.) 
6 max.— bmin._. 6 max. — b min. 
6 max. b max. 
6 max. — 5 min. b max. — b min. 
or ee ee 
bmax.'~ 6 min. 
6 max. 
6 min. 
Pimex.* ? 
6 min. /S _ ] 
K=4b i) +4 
p[1+5=2 ; b a) 


6 max. 
and if 6 denotes the load 
max.B _ b} max. 


min. B 


b=fd,orb= 





S — bmax. = 
brax.=S-—S 
— gb min. | 
b max. 
_g bmin. _ 
6 max. 


6 min.’ 
and we have ‘ 
beplhi2—Z2. 
p[a+=s 
which is Launhardt’s formula. 

p, that is the breaking strength for a load applied and 
removed an indefinite number of times, is always less 
than S, the strength for one gradually-applied load. The 
ratio is found to vary in different materials, the differ- 
ence between p and S is greater in hard steel than in 
mild steel, and is still less in wrought iron, but as a 
general rule p may be taken as } S, and this is confirmed 
by Wobhler’s tests of wrought iron, where S was found 
to be 21 tons and p 14 tons. 

Adopting these values in Launhardt’s formula just 
given, we have 
dee SP. oa or ; 

14 T4 


P 
and the formula may be expressed <- 
' min, 
ii (+425) 
Weyrauch.—Weyrauch examined the above formula 
by introducing the values of 6 and p given in the experi- 
ments of Wohler, and found the result to support the 
choice made of the function f. He also worked out the 
formula to be applied in the cases where bars are subject 
to stresses alternating between tension and compression, 
or between shearing stresses in opposite senses. 
We have again, with sign differing 
d = b max. + } min. 
6 max. = d — b min. 
and 6 max. = fd, 
the function f not yet being determined. 
It is known, however, that 
for b min. = o 
p=d 


min. B 
mnax. B 


6 max. 
and for 6 min. = v 
b max. 
and therefore for 6 max. - 
and for b max. = v, f 
The coefficient chosen is 
f= p-—v 
“2p —v — 6b max. 
and there is also 
p=2 


2p—v— b max. 


-___ P—__ () max, + 5 min.) 
2p — v — b max, 


b max. = 


and 
b max. =p[1—P—" _ b min, 


p b max. 
then, if B denote the load 
min. B _ 


max. B 


ps 


* No. II. appeared November 27th, 1908. 





there is found. - : fy. , 
ar (ae adlbear, 
=a[ iF 


which is Weyrauch’s formula. 

‘This may be, however, still further simplified, since 
it is found in Wohler’s experiments that with a stress 
alternating from a positive amount + v to an equal 
negative amount — v, the bar will ultimately break if v 
equals about 4 p. 

Adopting this value in Weyrauch’s formula, we have 

P-9 AGAR 4 
Pp Pp 
and the formula may be expressed as 
min. B 
oe (2 i max. y): 

Other formula,—Unwin has deduced the following 

general equation— 


f=S+ Vf2— csp, 


original breaking stres3 
stress variation in terms of /; 
zx = a constent 
1:6 for wrought iron 
2:0 for hard steel 
Jf, = new breaking stress. 


Then for a steady load 


min. B 
max, B 


where f, 
Ss 


a fi 
for a simple live load, and if x = 1°5 
: = J2 = 0, 
A= 2 + VfPZ-15 Af 
Simpl fying, squaring, and solving the quadratic 
2= 0'6f; 


and 


for reversals of stress 
sis from ~ f, to + fz = 2 fa, 


fra hay vf2—1°5 X Uff, 


2 
to = 4 fis 
or, approximately, for 
steady load f2 = f; 
live load fz =. 0°6/, for wrought iron 
0°8 f, for steel 


and 


Reversals of 

load fy =} f, for wrought iron 

4 fi for steel, 

and the strengths are 3: 2: 1. 
If, therefore, a steady load requires a factor of safety 
of = 3. 
a live load requires a factor of 3 x 2 = 6, 

and a reversible load of 3 x 8 = 9. 

Several methods of representing the results of the 
experiments of Wohler and Bauschinger have been 
devised, among which may be noticed Gerber’s parabola. 
If the ranges of stress are plotted as ordinates, and the 
minimum stresses as abscissx, the points fall on a 
parabolic curve, which may be expressed thus :— 

Let f max. and f min. denote the the limits of stress 
and A the range of stress; then 

A =f max. + f min., 
taking the upper sign when the stresses are of like kind, 
and the lower sign when they are of opposite signs. Let 
f denote the statical breaking strength, then the equation 
of Gerber’s parabola is 


(f min. + Oo) 4% A=ft 


If the statical strength f be known, and the value of 
jf min. and f max. for any range of stress at which the 
bar stands a practically unlimited number of repetitions 
before breaking, then / can be determined, and the limits 
of stress for all conditions of loading can be calculated. 

Merriman—“ Materials of Construction”—gives the 
following equation for a parabola to give the required 
intermediate values :— a a 

S= me+n S +p ( 5 ) 

in which m, n, p are to be determined. 

Let w = ultimate strength of the material, tensile or 

compressive, 

é = unit-stress at the elastic limit, 

Jf = unit-stress which produces rupture after an 
enormous number of repetitions, when the 
range of stress in tension is equal to that in 
tension. 


Let the values of S be taken abscisex, and those of 


S as ordinates. If this ratio is + 1 there is no range of 
stress, and S = uw in the figure, and is the case of steady 
load. When the ratio is 0, the case when the stress 
ranges from 0 to the elastic limit, S=c¢. When the 
ratio is ~ 1, the case when the range of stress in tension 











77 =05 r) +05 


f 


Ff 


is equal to that in compression, S = 





and there 
follows :— 
et «-f #§ u+f—2e (8! 
pitied fa che 25> aE © Grant 37 ee ) 


Launhardt’s formula gives the straight dotted line in 





the figure, and Weyrauch’s formula also assumes that the 
law of variation is the straight line above. 
At — 1, - 0°5, and + 1, the estimates agree. 
The formulw of Launhardt end Weyrauch may, however 
be expressed in a much more simple manner, thus— ’ 
min, 
b (1 + 4 a) constant, 

and this is the form of the equation that is 
used. The manner of obtaining this simplified 
has already been given. 

Claxton Fidler, in his book on bridge construction, 
gives an exposition of what is termed the “ dynamic 
method.” The formula given is 

; K = max. B + w, 
where K represents the momentary internal stress, and 
w the dynamic increment. For cross girders, suspenders, 
diagonals, and girders up to 20ft. span 

w = max. B. — min. B, 
or, in other words, the moving load is doubled to obtain 
its equivalent in terms of static load. [or main booms 
of girders of 100ft. span or upwards 
_ max. B. — min. B 
v= ———— 3 _ ; 
or, in other words, the moving load is multiplied by the 
constant 1:5, to ubtain its equivalent in terms of static 


generally 
formula 


oad. 

The Bell-Robertson rule was proposed as an improve- 
ment on the Government of India rule given further on, 
The proposed rule was that “or any member of a 
railway bridge of wrought iron or steel, the total workin 
load is to be taken as the greatest moving load multiplied 
by a coefficient of 1°5 and-added to the actual static 
load, provided that a minimum static load equal to half 
the moving load shall be taken into calculation wherever 
the actual static load is less.” Under this rule the 
coefficient would be 2:0 for all — load down to 

: moving lo: = 2 
a coefficient of 1:5 when Tg oe ro 

The International Railway Congress, 1895, to some 
extent considered this question. The report stated that 
the loads to be prescribed for bridges of small span, in 
which the moving load is of far greater moment than 
the static load and wind pressure, are of great importance. 
But in the case of long span bridges, say, of over 100 
metres (380ft.), the static load and wind pressure bear 
the far more important part. As an example, the Forth 
Bridge, of 1710ft. span, is mentioned, in which the moving 
load does not exceed 5 per cent. of the static load. 
Opinions were generally agreed as to the quality of steel 
to be used in railway bridges, it should have an ultimate 
tensile strength of at least 25:40 tons per square inch, 
with an elongation of about 25 per cent. For bridges of 
long exceptional span it was recommended that a harder 
metal should be used. For working stress it was con- 
sidered that the limits should be from 3°80 tons per 
square inch to 5°71 tons per square inch for ordinary 
girders, and for girders of exceptional length the limits 
should be from 5:09 tons per square inch to 7°63 tons 
per square inch. It was desirable in all cases that the 
working stress should never exceed half the limit of 
elasticity of the metal, and in the case where reversals of 
stress were to be provided for, the limit should be still 
further reduced. 

The reporter, Mr. Max Edler von Leber, Principal 
Inspector of the Railway Control Department, Ministry 
of Commerce, Vienna, gives an account of the various 
formule of Wohler, Gerber, Launhardt, and Weyrauch, 
but states that, as the formule and theory according to 
which the working stress to be allowed depend solely on 
the interval within which the stresses acting as a certain 
part of the structure oscillate, they have never been 
accepted by the Commerce Department of Vienna, where 
they were found “not to be in accordance with the 
principles admitted in the calculations of resistance.” 
The reporter also states that the erroneous principle 
represented by the formule, according to which the 
admissible limit of working stress should depend solely 
on the interval within which the stresses oscillate, and 
might be chosen as much higher as the interval is 
smaller, contradicts both the practice of construction 
and the laws of elasticity in metals. 

Taking, however, the f min. : f max. not as “the 
ratio of the publishers of the formule, but as the ratio 
of the dead load to the moving load,” the reporter accepts 
the formule, and proposes the following in English tons :— 

For wrought iron 7 = 4°3 (1+ }R) (1— }R) 
For steel 4=5°3(1+4R) (1- }R), 
where ¢ is the working stress, and R the value of a 


for loads in one sense, and R' is the value of f mi for 


stresses of reversal. 

In the discussion that followed the report, the formulx 
of Launhardt and Weyrauch were defended, and the 
assertion of the reporter that the formule were based on 
an erroneous principle was denied. The following 
information referring to the limits of working stress 
adopted in various countries was placed before the Con- 

ress :— 
, Austria, 1887. 
0-3; 180 .., 200... 
Rc ORs 
.. 8-8 tons 


Spans in feet are 
Tons per square inch for 
wrought iron . 4:46... 4-98 
Shearing strength of rivets ... s 
Bearing strength of rivets ... ... ... 8:9 tons 
Shearing strength of wrougkt iron’ ... 3-17 tons 
Wrought iron must have a breaking strength of 23 tons 
per equare inch and 12 per cent. extension lengthwise ; 
in certain conditions 21 tons will be allowed as the 
breaking strength of the wrought iron, but the extension 
in that case must be 20 per cent. For cast iron—which 
should not be used for any part of the superstructure— 
the stress limits are fixed at 4°45 tons per square inch for 
compression, 1°27 tons per square inch for simple exten- 
sion, and 1°9 tons per square inch for tension in case of 
bending. For all parts in compression the necessary 
resistance to buckling is to be provided for. . 
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FREDERICK JOSEPH BRAMWELL. 





We greatly regret to have to announce the death of Sir 
Frederick Joseph Bramwell, which took place on M onday 
jast at his London house. By his death the engineering 
srofess.on loses a figure which has been prominent and 
istinguished beyond the ordinary during the last fifty 
ears. Sir Frederick was born in Finch-lane, Cornhill, 
on March 7th, 1818, and was, therefore, in his eighty- 
sixth year at the time of his death. His father, the late 
George Bramwell, was a banker, but neither Sir Frederick 
nor his brother, the late Lord Bramwell, followed their 
father in his profession . possibly both of them became 
more famous men for this very reason, because in strik- 
ing out new lines for themselves their talents were 
brought more prominently before the world at large. Of 
Sir Frederick's childhood and boyhood we need say but 
little. He received his first education at the Palace 
School at Enfield, and was apprenticed in 1834, at the 
age of sixteen, to John Hague, thereafter obtaining 
employment in the firm. Gradually he rose, till he 
held the post of chief draughtsman. To this portion of 
his early training Sir Frederick owed a great deal, for 
without doubt it assisted him in learning how to make 
engineering details easily understood Yy persons not 
engineers, and in the appreciation of the great value of 
models which—in connection with law cases and in 
other directions—he became in later 
years so skilled in designing. In one 
jaw case which we call to mind he 
had constructed a series of models 
with the object of showing that in a 
certain patent there had only been 
natural progression from the matter 
set out in the provisional specification 
to that in the complete specification. 
The judge in ruling against him said 
there was more invention in the 
actual models than in the whole 
patent under discussion. His ability 
to make hand sketches was remark- 
able. The drawings were clearness 
itself, and no draughtsman had any 
difficulty in comprehending, without 
explanation, exactly what it was they 
were intended to convey, or in com- 
pleting finished drawings from the 
sketches. (Quite recently we published 
two letters which Sir Frederick sent 
us, the one describing a method for 
proving the contents of a pyra- 
mid, the other for performing the 
same process with a cone. Both 
these letters were illustrated with 
admirable sketches, the originals of 
which had been drawn by hand by Sir 
Frederick himself. 

After leaving Mr. Hague Sir Fred- 
erick became manager of an engineer- 
ing factory in the Isle of Dogs, and 
it was while there that in the year 
1847 he married his first cousin, 
Harriette Leonora Frith. It was in 
the Isle of Dogs, too, that he lived, 
when first married, in a house pro- 
vided by his employers. ‘I married 
and went to the dogs,” he was wont 
facetiously to say; facetiously, indeed, 
in the light of his further career. But 
success comes to but few, saving by 
long years of hard work, and Sir 
Frederick had his full share of the 
latter. We have had his personal 
assurance that up till the time he was 
forty he had not earned £400 in any 
one year. The world had not begun 
to value rightly his talents. At the 
age of forty Sir Frederick had been 
in business on his own account for 
five years, for he had commenced in 
1853, and one can imagine the amount 
of hard labour necessitated by those 
years, while practically to the end he 
was daily at his office pursuing a very busy life. Indeed, 
it may well be said that he was more full of work and 
more able to do itin his eighty-fifth year than he had 
been some six or seven years before, when he had a 
slight paralytic seizure. The Institution of Civil 
Engineers at its first meeting this year, when Sir 
Frederick spoke in such laudatory terms of the new 
president, Sir William White, little thought that they 
were so soon to miss the former's kindly presence. 

It was when Sir Frederick was about forty that people 
began to recognise the sterling merits of the young 
engineer, and business steadily commenced to increase. 
It was just about this time, too, namely, in 1854, that 
he became a member of the Institute of Mechanical 
Engineers. Two years later he entered the Institution of 
Civil Engineers, being made full member in 1862. In 
both these Institutions he had a noteworthy record. He 
was elected to the Council of the Institution of Mechanical 
Engineers in 1864. He was Vice-president from 1868 to 
1873, and President in 1874 and 1875. 
President of the Institution of Civil Engineers in 1884 
and 1885. In 1875 he was elected a member of La 


Société des Ingénieurs Civils de France. It would be a | 


long list, indeed, which set out in their entirety the 
various scientific institutions and associations to which 
Sir Frederick belonged. We may, however, say he 
received the coveted distinction of Fellowship of the 
Royal Society in 1878, and was Member of Council in 
1877-1878. Of the British Association he became 
member in 1865, President of the Mechanical Section in 


1872 at Brighton, and in 1884 at Montreal, and President | 


of the Association in 1888 at Bath. He early joined 
the Society of Arts, and was Member of Council in 1875, 


He was also | 


and thereafter served continuously in various capacities, 
being chairman of Council in 1831 and 1882, and 
treasurer in 1890 and 1895. Because we leave the Royal 
Institution to be mentioned last among the many 
societies to which Sir Frederick belonged, it is by no 
means to be assumed that his connection with this 
Institution was the least distinguished. The contrary is 
actually the case, and the Institution had few more 
distinguished, more munificent, more hard working 
members, nor one more regular at its meetings. He was 
elected a member in 1876, and joined the Board of 
Managers in 1879. He: filled the arduous office of 
houorary secretary from 1885 to 1900. On his retire- 
ment from that position after fifteen years of hard work, 
in addition, be it said, to a yearly increasing practice, a 
special resolution was passed at a meeting of Managers 
held on June 11th, 1900. This resolution we reprinted 
at the time, but we may well reproduce a portion of it 
here, as showing the opinion of the Managers as to the 
value of the services rendered by Sir Frederick to the 
Institution, and their appreciation of the way in which he 
had carried out his duties:—‘‘ For fifteen years these 
duties have absorbed no inconsiderable proportion of his 
time, and have been discharged with incomparable 
energy, business ability, and courtesy. Himself a 
generous patron of the Institution, and foremost to 
support every project for its advantage, he has been 


able to suggest improvements in the administration of | 





SIR FREDERICK BRAMWELL 


its property which have added to its material resources. | 

Mainly concerned in the arrangement of the courses of | 
lectures and Friday evening discourses, he has suc- | 
ceeded with no small expenditure of labour in maintain- 
ing these at a high level of educational value, and in 
| making them attractive and popular and representative 
of every modern advancement in the arts and sciences. 
While extending the usefulness of the Institution - in 
every direction, and introducing into it many new 
members, he has by his genial personality done much to | 
promote smoothness and harmony of working in its 
several departments.’ We make this somewhat long 
quotation in this place with all the more courage in that 
it bears such full testimony to the many sides of Sir 
Frederick’s character. He was not only an engineer of 
distinction, but a man of business having considerable 
ability, and, in addition, his personality was such as 
to render him one of the best known and most highly 
respected men of his period. 

As a fitting testimony of their appreciation of his 
| worth, the managers of the Institution and their friends 
presented a bust, executed by the late Mr. Onslow Ford, 
of Sir Frederick to the Institution, which bust was 
unveiled by the President, the Duke of Northumberland, 
on January 17th, 1902. 

There has hardly been a movement bearing in any way 
| either on engineering or on science during the last fifty 
| years with which Sir Frederick was not either directly or 

indirectly associated. By reason of his connection with 
| the Society of Arts, he was largely concerned with most 
of the great exhibitions at home and abroad. He was 


Assessor to the Committee which sat in Malta to inquire 

into the causes of the explosion on Board H.M.S. 

Thunderer in 1879. His knowledge of ordnance was such 

that ie was chosen a member of the Ordnance Committee 

when it was instituted in 1881—a distinction only shared, 
we believe, by two other lay members, and by one of 
these only as a temporary substitute for Sir Frederick. 

His opinion as an arbitrator was much valued, and he 

sat as arbitra‘or in many water disputes—notably in 

connection with the supply of water to Manchester from 

Thirlmere. He also acted on many occasions as arbitrator 

in the transfer of tramway undertakings. He took a large 

part in the Patent Law Legislation of 1882. 

As a wit Sir Frederick was celebrated. Of this every- 
one who knew him was well aware, but we may 

Pt ssegy to repeat the following instance:—At Peter- 

ouse, Cambridge—the sexcentenary dinner—it is said 
there were nearly forty.speeches.. Between 12 and 1 in 
the morning Sir Frederick had to speak for “ Pure and 

Applied Science.” He simply said that he thought the 

only example of applied science appropriate to the occa- 

sion was the application of the match to the bedroom 
candle. Apropos of this happy observation, Mr. Lowell 
wrote there and then, 

‘* Oh, brief Sir Frederick:! Could but others catch 
Your bappy science, and supply your match !” 

‘Truly here was a coruscation of wit. 

As early as April 7th, 1841, Sir Frederick Bramwell 
was admitted to the freedom of 
the City and joined the Goldsmiths’ 
Company. In this, as in other 
instances, he was distinguished, being 
for many years upon the Court. 

’ He took great personal interest in 
the Technical Institute which the 
Goldsmiths’ Company founded at New 
Cross. On the formation of the City 
and Guilds of London Institute, he 
was appointed by this Company one 
of its representatives on the governing 
bod 


ly. 
Perhaps it was as a scientific and 
technical witness both in the Law 
Courts and before Committee that Sir 
Frederick was best known. It would 
take up much more space than we 
could spare even to give a list of 
the foremost of the many celebrated 
causes with which he was connected. 
We may say, however, it would be 
difficult to mention a technical case 
which has been before the Courts 
during the last thirty or forty years in 
which he did not take some part or 
other. He was permanently retained 
by all the eight water companies of 
London, for which he was constantly 
appearing. He had a wide experience 
of water works engineering and 
matters generally, and in his capacity 
of chairman to the East Surrey Water 
Company he was responsible for many 
important works. He designed and 
carried out the sewage disposal scheme 
for Portsmouth. He was chairman 
of the Kensington and Knightsbridge 
Electric Lighting Company. 

’ In his youth and early manhood 
Sir Frederick had much to do with 
the mechanically - propelled convey- 
nces on ordinary roads, which were by 
no means uncommon at that period, 
though their use was afterwards for a 
long time discontinued. Throughout 
his life he kept closely in touch with 
this question of self-propulsion of 
vehicles, following its developments 
most closely. It will be remembered 
that he was one of the three experts 
—the late Dr. John Hopkinson and 
Mr. J. A. F. Aspinall being the other 
two—who kindly consented: to act as 
judges in the competition initiated 
by this journal in 1897. 

He was a great adept at mental arithmetic, and was 
much opposed to the adoption of the metric system into 
this country. He never lost an opportunity of showing 
what a mistake it would be, in his opinion, were the 
system to be made compulsory in Great Britain. His 
discourse before the Royal Institution, ‘“‘A Discourse 
With and Without Point,” may be cited as one of these 
occasions, as also the reply to Mr. Siemens’ paper on the 
metric system given before the Institution of Electrical 
Engineers in January, 1903. He was possessed of an 


| extraordinarily good memory. 


Sir Frederick received his knighthood in August, 
1881, and his baronetcy in 1889. He was honorary 
D.C.L. of Oxford and Durham, and honorary LL.D. of 
Cambridge and McGill. 

Sir Frederick was always most ready to help either 
a@ cause or an individual in need, was of a kind and 
genial disposition, and his loss will be most keenly felt 
by a large circle of friends. 

Anything which had to do with the ancient history 
of engineering had a peculiar interest for Sir Frederick. 
His mind was a storehouse of curious events which had 
happened during his lifetime, and frequently he would 
delight a meeting at one of the Institutions with some 
interesting description or anecdote relevant to the 
matter under discussion. There was always something 
well worth listening to when he spoke. 

A striking testimony of the honour in which he was 
held by his professional confréres was afforded at the 
Institution of Civil Engineers on Tuesday. — when 
the President, Sir William White, moved the following 





| chairman of the Executive Committee of the Inventions 
| Exhibition in 1884. He was appointed by the Admiralty | 


resolution :— ‘ ; 
‘«Trat this Council has received with great regret the intimation 
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of the death of their esteemed colleague, Sir Frederick Bramwell, 
Bart., F.R S., &c., past-president. The Council desire to convey 
to Lady Bramwell and her daughters the expression of their 
sincére sympathy in this bereavement, and their high appreciation 
of the great services which Sir Frederick Bramwell has rendered 
to the Institution of Civil Engineers and to engineering during his 
long and distinguished professional career. He was electe an 
aysociate in 1856, and transferred to full membership in 1862. 
Since 1867 he has served continuously on the Council, having been 
elected vice-president in 1880, and president in De ber, 1884, 
oceupying the chair until May, 1886. The Institution owes much 
to his unwearied service, his wise counsel, unfailing generosity, 
and active work in connection with the initiation and foundation 
of the Benevolent Fund. His loss will be severely felt, both in 
the business of the Council and at the ordinary meetings. No 
member of the Institution was a more faithful attendant at its 
meetings, or made more valuable contributions to the proceedings. 
With wide and varied experience were united gifts of expression 
and humour, as well asa ready appreciation of what was most 
valuable and promising in novel proposals. His colleagues desire 
to record their sense of his distinguished personal qualities, and 
will ever hold them in remembrance.” 

Continuing, Sir William White said that he would like toadd one 
or two words of personal acknowledgment, and personally to 
express his sense of the loss the Institution bas sustained by the 
death of their dear friend, whose long connection with the Institu- 
tion and whose faithfal service could not be exaggerated. Sir 
Frederick Bramwell was an example to them of loyalty and 
devotion to the work of their great association. It was nothing 
short of life-long devotion ; he never tired. They all remembered 
how only four weeks ago he sat among them, and in words which 
moved him deeply proposed a vote of thanks for tbe address which 
he as president had just read. His great generosity, his interest 
in everything done for the welfare of those connected with the 
Tnstitation, his continued work for the Benevolent Fund, were all 
signs of the great interest Sir Frederick took in their institution. 
Then, too, he was marvellously sympathetic, especially to young 
men, and he never seemed to grow old in regard to his interest 
for young men. He was ever interested in what was new, and 
ever encouraging those who were trying, with never one unkind 
word, aithenth be said many clever things. He had the art of 
terse expression, and he could take an idea, clothe it in a new 
form, and give it back improved to the originator. Sir Frederick 
loved work ; and he remembered his saying, ‘‘ [ shall never retire ; 
life to me is work, and 1 will work to the end.” And so he did. 
He never gave up, and last Sunday night he dictated to his daughter 
a message which said he had looked forward to the opportunity 
of supporting his dear friend Sir William White in the chair as 
president during the session, and it wasa source of bitter regret 
that that could never take place. He was true to death, and never 
forgot the Institution or his friends, and the resolution he moved 
expressed their recognition of the gratitude for such a life and for 
such a death. 

Sir J. Wolfe Barry seconded the motion, remarking that 
Sir Frederick Bramwell was essentially the founder of the Institu- 
tion, and it was as near to his heart as anything ever was in this 
world. He wasa man fall of the greatest benevolence. and was 
ever performing acts of kindness to rich and poor, old and young 
alike. When they considered his life they could not but be struck 
with the extraordinary fulness of it. They knew Sir Frederick at 
the Royal Society, th Royal Institution, the British Association, 
and the Society of Arts, and each of those institutions, he was 
sure, would concur with him when he said that Sir Frederick’s 
death left a blank that could never be filled. Of all the institu- 
tions he ornamented he loved none so much as theirs, On a 
melancholy occasion such as that it was a great satisfaction to be 
able to look back on the great work of benevolence which he did 
for their Institution in the initiation of the benevolent fund. He 
was never weary of helping young men along the road he had 
travelled. They had, he was glad to say, the pleasure of looking 
back on his life as a very happy one ; and in lamenting his loss it 
must be a satisfaction to those who loved him that the end had 
come as he had wished. He was in harness, happy in his work, 
and still occupied with the things he loved best. 

The resolution having been adopted, 

The President informed the meeting that, by the kindness of 
Canon Henson, a memorial service would be held at St. Margaret’s 
Church, Westminster, on Friday next, provisionally arranged as 
the day of interment, at 1 o'clock. Although this service had 
been arranged by the Institution, he hoped to have on that 
occasion representatives of the many other scientific societies with 
which Sir Frederick had been associated present with them. 


No further business was transacted. No business 
would have been possible when the miinds of all were so 
intent upon the magnitude of the loss. 











A TUNNELLING FEAT. 


Few, if any, places in the world have witnessed such daring 
feats of engineering and tunnel work as are to be found on 
the Canadian side at Niagara Falls, where a large force of 
men is at work on efforts to rob the mighty Horseshoe or 
Canadian Fall of its energy. Most notable among the opera- 
tions being carried on there is the work of Anthony C. 
Douglass, who has the contract for the construction of the 
tunnel of the Toronto and Niagara Power Company. As this 
tunnel is to run under the river bed, it has been found 
necessary to sink a shaft at the shore line to a depth of 
160ft., and run a lateral tunnel out from the base of the 
shaft about 400ft. back from the Horseshoe Fall, where the 
route of the main power tunnel of the company mentioned is 
reached. 

The work of driving this shaft and lateral tunnel was 
hazardous, but more so was the feat of breaking through the 
rocky cliff behind the great waterfall. When the lateral 
tunnel had reached the line of the proposed main tunnel, it 
was 30ft. back from the face of the cliff over which the water 
pours in tremendous volume. This 30ft. was rapidly 
excavated, but the breaking through behind the sheet of 
water was fraught with danger. No human being had ever 
penetrated so far behind the waterfall, and there was no 
telling what might occur when the rocky barrier of the cliff 
was broken away. 

The first opening to the back of the waterfall was made 
near the roof of the tunnel. Immediately the ‘spray and 
water which rebounds from the foot of the fall poured into 
the hole in such quantities that the tunnel began to fill 
with water. Pumps were powerless to keep it down, and soon 
the tunnel was flooded from end to end many feet deep. Of 
course, work was suspended, and the whole energies of the 
contractor and his men were concentrated on plans by which 
the remaining rock at the mouth of the tunnel could be 
removed so that the water would not remain in the tunnel. 

Then a hazardous attempt was made to remove the 
remaining rock at the portal of the tunnel. A flat-bottom 
boat was launched in the flood+d tunnel, and Michael Abbott, 
John Davis, and Herbert Henry entered it with four boxes of 
dynamite, and lying on their backs pushed the boat through 
the flooded hole. They pushed with hands and feet on the 
rocky roof above them. At first the boat was so high out of 
the water that it touched the roof, and additional ballast 
had to be put in. Above them were many feet of solid rock, 





over which the wild upper rapids were tossing in fury. Below 
them there was a depth of water more than enough to rob 
them of life, while beyond, out on the face of the cliff, the 
“2 aa came fall plunged from the upper to the lower 
evel. 

They moved through the tunnel slowly. At last the long 
and terrible trip was ended. The boat touched the wall of 
rock at the portal of the tunnel. One by one the men 
crawled through the hole and stood in the chamber behind 
the curtain of water formed by the Horseshoe. The air was 
filled with blasts of spray, driven on by the falling waters as 
they rolled from Lake Erie to Lake Ontario over the precipice. 
The compression of air was great. The men breathed with diffi- 
culty. Attimes the blasts of air almost threw them off their 
feet. Their position was one of great peril. Enough light 
came in through the sheet of water to enable them to see 
their surroundings, but the spray made it difficult for them 
to open their eyes. With all possible haste they placed the 
four boxes of dynamite in the rock, where the explosion would 
do most to remove the obstruction. Then they crawled back 
through the holeand made their way in the boat back to the 
foot of the shaft. 

The blast was discharged by electricity. After it the men 
started out to see the effect. A considerable portion of the 
underground journey had been accomplished in the boat, 
when the craft struck bottom, and left the men to struggle 
back through the remaining water to the shaft, which was 
reached with difficulty. A raft was built and launched, but 
the water had again risen in the tunnel, and there was not 
enough room left to pass through the hole. The attempt had 
to be abandoned. Later in the day John Davis went under 
the Horseshoe by way of the new scenic tunnel and crept 
along the ledge tc the scene of the big blast. He found that 
the shot had removed much rock, but had also enlarged the 
= into the tunnel, through which more water poured than 

efore. 

The next morning Davis, Abbott, and Henry led a party of 
ten over the ledge to the scene of the trouble. The ledge 
over which they made their way was 185ft. long, and varied 
from 18in. to several feet in width, but was so slippery and 
encumbered with fallen rock that their passage was full of 
danger. Other blasts were exploded, and finally the rock at 
the portal of the tunnel was blown out, and the water ran 
from the tunnel, leaving it reasonably dry as compared with 
its former condition. The water removed, it was possible for 
the contractor to prepare to drive the main tunnel for the 
power company. 








ALCOHOL-HYDROCARBON GAS. 


Some little interest is being displayed, in those European 
countries where the use of alcohol is being stimulated for the 
benefit of the agricultural interest, in a new industrial 
illuminating and heating gas to which the above name has 
been given. It consists in the gasified products obtained by 
passing an intimate mixture of industrial alcohol and some 
cheap hydrocarbon spirit or oil of the paraffin type through a 
red-hot retort. The plant required to generate it comprises 
a pair of overhead tanks filled with the two liquids, a system 
of leading pipes bearing valves capable of accurate adjust- 
ment, and a common pipe through which the mixed liquids 
descend to the top of a wider tube, at whose upper extremity 
is a spraying rose. This tube falls vertically to the lowest 
point in the last of three upright flues of a coke or coal-fired 
furnace, then returns up again through the centre flue, out 
above the setting, and next bends downwards to enter a 
hollow casting at the top of the retort. The retort itself is a 
long cylinder of fireclay hung upright in the first furnace 
flue, round which the flames from a fire in an attached 
setting play. From the place where the spraying device is 
fixed, the mixed alcohol and petroleum have been exposed to 
the current of gas already made, and by this means, coupled 
with the gradually increasing heat in the flues, they have 
been converted into vapours by the time they enter the 
casting immediately above the retort. They then descend to 
the bottom of the latter through a concentric tube, and are 
finally converted into true gases as they rise in the annular 
space. This arrangement serves to recover much of the 
sensible heat of the gaseous product before it leaves the 
plant. 

The process of manufacture and the material obtained have 
bzen examined by Dr. Mohr, of the Institut fiir Gihrungs- 
gewerbe, whose results, converted into British measures, are 
given in the annexed table :— 

Properties of Alcohol-hydrocarbon Gas, 
Made from brown- Made from 
Composition— coal tar oil. petroleum oil. 

HEyMrogem .. ce te ae ee oe 33-8—36-6 p.c. 

Carbon monoxide .. .. .. .. .. 25 

Methane .. .. .. . 

Heavy hydrocarbons 

Carbon dioxide .. . 

Nitrogen,&:c. .. .. .. oo 
Natural illuminating power— 

Consumption in Argand per hour 

Candle-power developed.. .. 
per cubic foot.. .. .. 

large cals. per cubic 


” 
Heating power, 
A er ear ae ee 
Heating power, large cals. per cubic 
WORMS cs -0 5 68 os te so 
Explosive limits, when containing 4 por 
ee ee aetna 
Illuminating power in Welsbach burner— 
Consumption, cubic feet per hour 


6 


2-9 + 6-9 per 
cent. of air.* 
67-1 


2-1+ 11 per 
cent. of air.* 
58-8 
. 23-4 28-0 

The gas is made by treating a mixture of three parts by 
weight of 90 or 95 per cent. alcohol diluted to a strength of 
70 or 75 per cent. with water, and one part by weight of 
some hydrocarbonaceous material, such as crude or refined 
petroleum, or the oil from brown-coal tar. Both the latter 
ingredients were employed by Mohr, as shown in the table. 
The gas can also be prepared directly from a 70 or 75 per 
cent. spirit, a liquid for which there is otherwise little use to 
be found till strengthened by rectification. On an average, 
one gallon of liquid mixture yields 145 to 152 cubic feet of 
gas. The retort furnace is about the size of a domestic 
German porcelain stove, and can be made portable; it is then 
capable of producing about 175 cubic feet of gas per hour. 
When once the valves have been set, the plant needs no 
attention beyond that involved in maintaining a steady fire 
sufficient to k»ep the retort at bright redness. In comparison 
with air gas, this new material has the advantage of being a 
true gas, so tha: it is not affsct-d by cold; it is also more 


Candle-power developed .. 
per cubic foot .. 





* Th-se figures mean that the burner pas-ed 3-1«r 2-338 cubic feet ot 
gas per hur, 6-5 or 10 per cent. of which—i ¢.,0-2 or 0-21 cubic teet— 
was air purposely adde: The efficiencies are calculated upon the net 
volume of gas consumed, 





uniform in composition. In comparison with acetylene, jt 
has the advantage of exhibiting a narrower range of explosi. 
bility, and to come from the retort so pure as not to re\uire 
any purification. It is claimed for the gas that its mothog 
of production is no more troublesome than that of acetylene. 
but, in view of the necessity of attending to the fire, this is g 
matter of opinion. In Germany its sphere of usefulness jg 
approximately the same as those of air gas and acetylene 
while it is claimed to be somewhat cheaper than the latter. 
and considerably cheaper than the former, when viewed 
either as a source of unit light or unit heat. In this 
country it is likely to be of less value, owing to the high price 
of methylated spirit in comparison with the denatured 
alcohol of Western Europe; unless the attempts which are 
now being made to create a potato-growing industry in Ire. 
land for the ultimate production of denatured spirit shoula 
prove successful. But the gas is interesting as showing 
the struggles that are being made to assist the countryman 
primarily as farmer, and incidentally as private person, 
Times are changed for the villager since he was dependent 
upon the self-luminous paraffin lamp for light of an evening, 








LAUNCHES AND TRIAL TRIPS. 


SaInT ANDRE, steel screw steamer ; built by, Craig, Taylor, 
and Co. ; to the order of, M. Leon Larne, of Caen ; dimensions, 
239ft., 32ft. 6in. by 16ft. ; engines, triple-expansion, 17in., 28tin., 
46in. by 33in., pressure 180 1b. ; constructed by, North-Eastern 
Marine Engineering Company ; everything cai off successfully ; 
trial trip, Novemher 17th. ‘ 

GLorIANA, steamer; built by, Northumberland Shipbuilding 
Cumpany, Limited, Howden ; to the order of, the British Maritime 
Trust, Limited ; dimensions, 373ft., 48ft. by 30ft. 10in.; to carry, 
7000 tons deadweight ; engines, triple-expansion, 25in., 4lin., 
69in. by 48in., pressure 180 1b.; constructed by, Richardsons, 
Westgarth and C»., Limited ; launch, November 18th. 

San LORENZO, steel screw steamer ; built by, Craig, Taylor and 
Co. ; to the order of, South American owner ; dimensions, 203ft., 
30ft. by 20ft. ; to carry, cattle ; engines, triple-expansion, 1Sin., 
30in., 48in. by 33in., pressure 1801b. ; constructed by, North. 
Eastern Marine Engineering Company ; launch, November 18th. 

HARTLEPOOL, steel screw trunk steamer; built by, Messrs, 
Ropner and Son; t» the order of, the Pool Shipping Company, 
Limited ; to carry, 6800 tons on Lloyd’s summer freeboard ; 
eagines, triple-expansion, 1600 horse-power, pressure 180 |b; 
launch, Novefnber 19th. 

TABARISTAN, steel screw steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, Messrs. Frank C. Strick and (o., Limited ; 
dimensions, 359ft. 6in. by 45ft. by 26ft. 10in. ; engines, triple- 
expansion, 25in., 40hin., and 67in. by 45in., pressure 180 Ib. ; 
constructed by, Central Marine Eagine Works; a speed of 12 
knots was attained ; trial trip, 22ad. 








THe Decimal AssociaTION.—This Association announces its 
intention of early next session introducing into the House of Lords 
a Bill for the compulsory adoption of the metric weights and 
measures throughout the United Kingdom, The first reading of 
the Bill will be moved by Lord Belhaven and seconded by Lord 
Kelvin. 

THe GERMAN AUTOMOBILE CLUB.—The Committee, which 
has the arrangements for the next year’s Gordon Bennett race in 
hand has decided that next year’s race shall take place in June or 
July, the course running round the Saalburg, in the Taunus 
Mountains, thence to Lemburg and Obor-Ursel, and back to the 
Saalburg, The safety of the public will be ensured by special 
precautionary measures, 


GILBERT TERCENTENARY COMMEMORATION. — December 10th 
being the 300th anniversary of the death of William Gilbert, the 
Mayor and other representatives of the borough of Colchester will 
attend officially at the Institution of Civil Engineers to receive an 
historical pictare—representing Dr. Gilbert in the act of showing 
his electrical experiments to Queen Elizabeth and her Court— 
which will then be presented by the Institution of Electrical 
Engineers to the borough of Colchester, in which town Gilbert 
was born in 1544 and died in 1603. 


Giascow UNIVERSITY ENGINEERING Soctety.—A paper on 
‘*Modern Electric Power Stations” was read before this Society, 
on Thursday, November 26th, by Mr. P. D. Ionides, when the 
more recent developments of this important subject were ably 
dealt with. Steam turbines versus gas engines is the problem of the 
= for large installations, but for smaller sets high-spesd engines 
still promise to hold their own. Interesting comparisons were 
made between the Glasgow stations, which are the highest of their 
kind, and turbine stations such as are now being erected in London, 
and it was shown that the latter could beerected at a t»tal outlay 
of about one-half that required for slow-s engine stations, An 
interesting discussion followed, in which Messrs, Chamen, Poc ck, 
and Blackley took part, and it was agreed that turbines represented 
the best modern practice. On Saturday, November 28th, the 
members visited the works of the Oakbank Oil Company, Limited, 
Winchburgh. The works are fitted throughout with electrical 
machinery, the electrical plant being by the British Westinghouse 
Manufacturing and Electric Company. An electric railway joins 
the works with the mine, which is about two miles from the works. 
Oo Saturday, December 5th, a visit will be made to the works of 
the North British Locomotive Company, Limited, at Hyde Park. 


THE INSTITUTION OF MECHANICAL ENGINEERS: SUMMER MEETING 
At Cutcaco.—We have received the following announcement from 
the Secretary of the Institution of Mechanical Engineers :—A most 
cordial invitation has been received from the American Society of 
Mechanical Engineers to visit the United States of America next 
year, so as to participate in their Spring Meeting in the City of 
Chicago in the last week of May. The American Society, in selecting 
Chicago for this purpose, has had in view the advantage that will 
be gained by holding its meeting inacity with ample and comfort- 
able hotel accommodation and within convenient reach of the St. 
Louis Exposition. Members will thus avoid the inconvenience and 
discomforts of attending a meeting in the Exposition city itself. 
The Council of this Institution has accepted the invitation, and 
proposes to hold its Summer Meeting in Chicago in conjunction with 
the American Society. It is the intention of the Council of the 
American Society that the members of the Institution of Mechanical 
Engineers should be its guests, so far as participating in the 
business meetings, in social functions, and in the local excursions 
that may be arranged. The members of this Institution will be 
entirely independent in all matters of travelling, hotel accommoda- 
tion, &c., although the American Society has kindly offsred to 
co-operate in making suitable ————— for their comfort and 
convenience, Also, the American Society of Civil Eagin-ers has 
cordially invited the members of the Institution of Mechanical 
Engineers to avail themselves of the facilities to be provided by its 
Society at the St. Louis Exposition. It intends to make the head- 
quarters of its Society, whi-h will be in the Liberal Arts building, 
a centre of information as to the exhibits which may be of engi- 
neering interest. There will also be a register which will help 
members to find their friends, and it is hoped that the headquarters 
may serve as a rallying point and rendezvous for all visiting 
engineers, 
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RAILWAY MATTERS, 


Novice was posted on Wednesday at the Midland 
Railw) Works that full time would be resumed this week, 
Five thousand men are affected. 


Taz total length of railways completed in the 
United States on December 31st last was 203,132 miles, a net 
increase for the year of 4364 miles, 


Tur. directors of the Highland Railway Company have 
appointed Mr. Frederick Godfrey Smith to be manager of their 
al otive, carriage, and wagon works at Inverness, 


Tx London County Council have adopted the re- 
commendation of the Highways Committee to reconstruct the 
Northern system of tramways, about 22} miles, on the conduit 
system. 
nq IckSAND recently caused settlement of the line on 
the Pennsylvania and Lake Shore Railroads at Cleveland, 0., to 
such a degree that the loss amounted to £50,000, according to 
newspaper reports. The walls of the new Pennsylvania freight 
house also collapsed, injuring five men, two fatally. 


Ir is reported that there is early prospect of Scotch 
railways entering into agreement for partial fusion of interests. 
A suggestion put forward is that an advisory board representative 
of the five Scotch railways should be appointed, having primarily 
the objact of lessening unprofitable competition and cutting down 
expenditure, 

We learn that Mr. Cecil Paget has been appointed to 
the position of manager of the locomotive works of the Midland 
Railway Company at Derby, in succession to Mr. R. M. Deeley. 
Mr. Cecil Paget is the only surviving son of Sir Ernest Paget, 
chairman of the Midland Railway Company and is twenty-nine 
years of age. 

Tue Argentine Government have approved the plans 
and estimates relative to the extension of the Northern Railway 
from Chumbicha to Apdalgals, and from La Rioja to kilometre 40 
of the former line, and branches from Mazan to Tinogasta, having 
a total length of 425 kiloms., and at an estimated cost of 5,462,710 
dols., or about £481,309, 


Tur scheme for constructing a light railway from 
Frodingham to Winteringham Havenon the Humber, which has been 
in abeyance for some considerable time, has lately been resuscitated, 
and it is stated that the contracts will shortly be let and the 
work d. The estimated cost is £80,000, and the line 
will be about eight miles long. 

Ox the Boston and Albany division of the New York 
Central Railroad the short Newton Lower Fal's branch is about to 
be equipped with a trolley system for purposes of economy. At 
present an engine and one car are required to handle this traffic, 
which is expensive. The company will buy their power. This is 
the first instance of the Boston and Albany adopting electric motive 


power. 
THERE are no railways in Kutch. The vested interests 
of the old feudatory chiefs on one hand, and the supineness or 
worse of the Government of India combine to continue the railway 
isolation of this fair province, says Indian Engineering. Govern- 
ment admit the strategic value of a railway through Kutch connect- 
ting Bombay and Karachi, but have decided that it must wait until 
other projects of greater commercial importance are completed, 


Work on the Guayaquil and Quito Railway in Ecuador 
has been abandoned, and it is unlikely that the line will be 
extended to Quito for several years, The road has now reached 
Guamote. The Government of Ecuador has refused to issue 
bonds to carry the work further. Guamote is 110 mi'as from 
Guayaquil, and is 10,600ft. above the sea level. The road has 
been constructed at great cost, one stretch of 60 miles costing 
£3,200,000. 

THE new South Station at Boston was opened early 
in 1899, and the traffic of all tributary lines had been diverted to 
it by the middle of that year. The increase in the traffic passing 
daily in and out of this station since then has been considerable, 
In October, 1899, the number was 714 a day ; in October, 1900, 
740; in November, 1901, 758; in October, 1902, 787; and in 
October, 1903, 840. This figure is claimed as being probably the 
world’s record for traffic in a terminal station. 


Tur statement of the Baltimore and Ohio Railroad for 
the year ended June 30th shows:—Gross earnings £12,690 000, 
increase £1,111,400 ; net earnings £5,098,000, increase £672,800 ; 
amount set aside for improvements £700,000, increase £200,000 ; 
surplus £456,200, increase £392,600; gross earnings per mile 
£3225, increase £59 8s. ; net earnings per mile, £1219 12s.; tons of 
freight carried 44,197,000, increase 5,469,000; rata per ton per 
mile 0-278d., increase 205d.; number of passengers carried 
15,022,000, increase 2,970,000 ; rate per passenger per mile0.9985d., 
decrease 0-005d. 


Tue first locomotives built in Germany for a North 
American railway are now being delivered at Montreal, to the 
order of the Canadian Pacific Railway. These engines, which are 
of the six-coupled type, have been built at the Saxon Engine 
Works at Chemnitz, but strictly from the designs of Mr. A. E. 
Williams, the superintendent of motive power of the Canadian 
Pacific line. The engines have coupled wheels, 5ft. 3in. in 
diameter, cylinders 22in, by 26in., and a steam pressure of 210 Ib. 
per square inch, The tender has a capacity for no fewer than 
9000 gallons of water and ten tons of coal, An electric dynamo, 
placed in front of the cab and driven by a steam turbine, supplies 
current to an installation of incandescent lamps placed over the 
motion, in the cab, and also to a powerful electric headlight. 


A system of railway signalling apparatus has been 
patented by Mr. C. J. Coleman, of New York. There are 
112 claims in the specification, which claims alone occupy over 
six pages of close small print in the Oficial Gazette, The invention 
consists in the use of liquid carbonic anhydride as the motive 
power, Clause 27 seems to cover the ground pretty well :—“In 
a signal apparatus the combination of a signal having a normal 
bias to one position of indication, a storage tank containing 
liquefied carbonic acid gas, a aml rye applying chamber in 
operative connection with said signal and in controllable communi- 
cation with said storage tank, whereby gas may be supplied from 
said storage tank to said gas-pressure applying chamber to move 
the signal against its norma) bias to another position of indication, 
and a retaining device to hold the signal against return movement, 
substantially as described.” The invention is being worked by the 
Hall Signal Company, of Maine. 


Tue rolling stock committee of the Paris Metropolitan 
Railway has examined the drawings of several new carriages. For 
Line No, 1 the company proposes to transform the existing 
carriage by adding a compartment of metal, insulated and incom- 
hustible, for the motor, the whole being mounted on bogies. The 
length, 11 m. or 86ft. of the carriage thus transformed would 
cause a diminution in the number of carriages in a train, and also 
necessitate some modifications in the platforms of the Bastille 
Station. Two new types are proposed for Line No. 3, one of them 
a carriage, 14 m, or 46ft. long, comprising an openwork smoking 
compartment in addition to the ordinary one and that for the 
motor, and the other a trailer in which the openwork smoking 
compartment is 5m. or 164ft. long. These projects have been 
referred, as regards the pose ae ge of motor compartments, to 
the technical committee appointed after the great accident, and 
poli the openwork compartments, to a special sub- 

e, 








NOTES AND MEMORANDA. 


Tuk value of the American gold production last year 
was roughly £16,000,000, while South Africa is credited with 
£16,316,000, Canada with £7,800,000, Russia with £4,500,000, and 
Mexico with £4,150,000, these five sources producing about 82 per 
cent, of the total value, 


In the course of his presidential address to the 
Liverpool Engineering Society Mr. T. L. Miller said that France 
used water-power to the extent of 500,000 horse-power, the United 
States 1,500,009 horse-power, and it was estimated that in Norwa 
263,000 horse-power could be supplied by the larger rivers sout 
of Trondbjem without regulation, and by regulation the power 
could probably be quadrupled. 


Dvurine the past year the model of a new magazine 
rifle has been perfected by the United States Bureau of Ordnance, 
designed for all arms of the service. It has a barrel but 2fin, in 
length, enabling the carbine to be dispensed with. The Depart- 
ment is making a special effort to develop a thoroughly efficient 
automatic musket, but no model of satisfactory mechanical action 
has been presented to the Bureau. 


THE official trials of H.M. destroyer Foyle, built 
by Messrs. Laird Brothers, were recently completed within the 
last week. A successful four-hours’ full-power coal consumption 
trial having previously been made, the official full-speed trial was 
run on Thursday, the 26th inst, when the vessel maintained a 
speed for four hours’ continuous running of 25-65 knots. On both 
occasions the vessel was run in a fally-loaded condition. The 
Foyle will be hastened forward for commission. 


WaHEN the cruisers Medea and Medusa finished their 
recent race from Gibraltar it was understood that they were not 
to be subjected to any further boiler trials ; but it is now officially 
announced that the Medusa will undergo a thirty hours’ trial, com- 
mencing on December 8th, under the direction of the Admiralty 
Boiler Committee ; and that the Medea will undergo another trial 
on December 11th. The Medea is fitted with Yarrow boilers, while 
those of the Medusa are of the Diirr type. 


Ir is reported that the value of the gold won in 
Victoria last year was £3,062,028, which brings the aggregate value 
since the opening of the diggings up to £263,551,229, and the total 
yield to 65,913,912 oz. Last year there was a decline of 11,824 oz. 
as compared with 1901. This decline was all in the month of 
December. Bendigo holds the first place amongst Victorian gold- 
fields ; it yielded 184,959 oz. last year, being 17,565 oz. more than 
Ballarat, which ia next in point of importance. 


In Western Australia, out of a total population of 
214,805, 20,476 men are engaged in the gold-mining industry, 
while the value of the mining machiaery is estimated at nearly 44 
millions sterling. The value of the production of gold last year 
was £7,947,662, or nearly 54 per cent. of the total production of 
the Commonwealth. The amount produced was 1,871,037 oz., and 
was the highest on record ; this brought the total production of 
the State to 8 868,340 oz of fine gold, of the value of £37,670,312. 


THE statistics of lignite production show that the 
principal producing countries are Germany, Austria, and Hungary, 
which in {oo1 produced 44,480,000 econ eng 22,474,000 metric 
tons, and 5,180,000 metric tons respectively. The latest available 
figures giving the production of lignite in the United States 
separately from coal relate to 1892, when it amounted to 1,422,000 
tons. In no other country does the quantity produced reach one 
million tons. Inthe United Kingdom it has for some years been 
nil. 

At a recent meeting of the Paris Academy of Sciences, 
a new method of preparing argon was described by MM. H. 
Moissan and A. Rigaut. The argon is prepared in four stages, the 
first three of which, the removal of oxygen from the air by heated 
copper, concentration by passing over a mixture of lime and —_ 
nesium twice, are identical with the processes worked out by Sir W. 
Ramsay and Lord Rayleigh. Inthe fourth stage the gas, after passing 
overa lime-magnesium mixture, is treated with pure metalliccalcium 
at a dull red heat. Since calcium forms a hydride stable at 500 
deg. C., this removes at one operation the last traces of nitrogen 
and hydrogen. The apparatus produces one litre of pure argon in 
twelve hours, 


A LONG-DISTANCE high-voltage electric transmission 
line in Central Mexico was put into service a few weeks ago. The 
line is supplied with electric power by a water-power generating 
station on the Duero River, State of Michoacan, and runs thence 
to the city of Guanajuato, 110 miles distant. The line-potential is 
60,000 volts. The generating station is supplied with water by a 
canal and pipe, aggregating six miles in length, and giving a head 
of about 325ft. on the wheels, Two impulse water wheels, each 
direct-connected to a 1500-kilowatt generator, produce current at 
2300 volts pressure, three-phase, 60 cycles. This current is raised 
to the line-pressure of 60,000 volts pressure by three transformers. 
The three conductors of the transmission line are copper on 
brown-glazed insulators, carried on 40ft. steel towers 440ft. apart. 


A CORRESPONDENT, writing to the Times on the coalfields 
of Manchuria, states that in virtue of an Act of June 8th, 1901, the 
Russian Government has reserved to itself the right of exploring 
the rich coalfields discovered in the valley of Souchan, in Man- 
churia. The plan of exploitation was fixed in 1900 by a Special 
Commission. A railway was to put the mines in communication 
with the Bay of Nakhodka, The initial expenses have been 
estimated at 2,400,000 roubles for the opening of the mine, and the 
annual working expenses, calculated on an output of at least six 
miilion poodsper annum, at about 500,000 roubles perannum. The 
entire initial capital is to be written off from coal revenues in six- 
teen years, As regards the importance of these coal mines at 
Souchan, it may be mentioned that they contain, at a yery moderate 
computation, about 100 million poods of coal of excellent quality. 


Tue third part of Sir C. Le Neve Foster’s general 
report and statistics relating to the output and value of the minerals 
raised in the United Kingdom has been published. This volume 
deals especially with the output during 1902. The total output 
of coal was 227,095,042 tons, which is the largest on record ; 
compared with the output of 1901, there is a rise of 8,048,097 
tons, We consumed 166,694,908 tons in the United Kingdom, or 
nearly four tons per head of the population ; 17,649,137 tons of 
coal were used in blast furnaces for making pig iron. The quantity 
of coal exported, exclusive of fuel shipped for use of steamers 
engaged in foreign trade, was 43,159,046 tons, an increase of 
1,281,965 tons compared with the preceding year. If the 
quantities shipped for use of steamers engaged in foreign trade 
are added, the total amount of coal which left our shores was 
60,400,134 tons, 


In his annual report on the work of the United States 
Bureau of Ordnance, General William Crozier says the first 16in. 
_ for coast defence has been completed, and its proof firing has 

een attended with entire success. At the fourth round, with a 
charge of 6401b. of Du Pont’s smokeless powder and a 2400]b. 
projectile, a velocity of 2317ft. per second, with a pressure of 
36,700 Ib. per square inch, was attained. That the design and 
construction of such a huge weapon should be successfully accom- 
(aw without a mishap of any kind and that the calculated 

istic results should be so accurately verified, says the General, 
are subjects of gratification. The use of smokeless powder in such 
large charges was beyond the experience of the world, and the 
demonstration that it would when so used follow the same law of 
burning as with charges of the size previously employed is a service 
to the art of the construction of ordnance, < 





MISCELLANEA. 


THERE is being organised at he sage Dockyard an 
electrical engineer’s departmert, which will be distinct from the 
various other departments. 


An International Exhibition of Motor Cars is to be held 
at Frankfort-on-Main from March 19th to March 27th, 1904, under 
the auspices of H.R.H. Prince Henry of Prussia. 


Tue steamers of the American Line will land their 
mails and passengers at Plymouth, commencing in February next, 
instead of Southampton. From Plymouth the liners will proceed 
to Cherbourg and Southamptor, 


Ir has been resolved, early next session, to introduce 
into the House of Lords a Bill for the compulsory adoption of the 
metric weights and measures throughout the Uni Kingdom. 
The first reading will be moved by Lord Belhaven and seconded 
by Lord Kelvin. 


AccorpinG to L’Electricien, an electric power generat- 
ing station, driven by steam turbines, is to be built in Saint-Ouen 
(Seine). | When completed, a number of Brown Boveri-Parsons 
steam turbines will develop on the aggregate a power of about 
60,000 horze-power. 


As was recently predicted in these columns, the 
Automobile Club have decided to form an Association for Motor 
Van aud Wagon Users as a section of the Motor Union, and a 
circular letter has been addressed by the Club to all users cf such 
wagons in the United Kingdom. 


THE ratepayers of Skipton will be asked to sanction 
a water supply scheme at a public meeting to be held in January 
next. The scheme includes the construction of a reservoir at the 
foot of Embsay Moor, with a capacity of 120,000,000 gallons of 
water, at a total estimated cost of £72,000. 


THe Newcastle-under-Lyme Town Council have ob- 
tained sanction to a loan of £18,500 for the purpose of pumping 
machinery and sewage disposal works, and at the last meeting of 
the Council a resolution was passed instructing Messrs. Willcox and 
Raikes to obtain tenders for carrying out the scheme, 


Puans and specifications are being prepared for the 
construction of a large reservoir in the pretty Chew Valley, 
Greenfield. It will have a capacity of over 100,000,000 gallons. 
It will be on a higher level than any of the reservoirs owned by 
the Ashton, Stalybridge, and Dukinfield Joint Waterworks 
Committee. 


THE incandescent light which the Trinity Brethren 
have just installed at the Eddystone lighthouse was used for the 
first time last week. As seen from Plymouth Hoe, it is very 
brilliant, and a decided improvement on the old light. The ares 
of the new light will greatly overlap the effective sphere of ths 
light recently established at the Lizard. 


Ir is proposed to utilise the water power of the river 
Tano, which is the second largest and longest on the Gold Coast, 
to generate electricity to be used for hauling, pumping, and 
crushing purposes, as well as for light railways. This course has 
been decided upon owing to the large cost of such fuel as coal, 
which has all to be imported, and to the inadequate suppl} of 
timber. The cost of petroleum would also appear to prohibit the 
employment of this material. 


AN open competitive examination for not fewer than 
twenty-four situations as assistant examiner in the Patent-office 
will be held by the Civil Service Commissioners in January next. 
The examination will commence on the 5th of the month, and 
forms of application for admission to it will probably be ready for 
issue in the course of a few days. They will be obtainable 
on request addressed by letter to the Secretary, Civil Service 
Commission, Burlington-gardens, London, W. 


Tue street cars, automobiles, and other vehicles in the 
streets of New York were responsible for 125 cases of injary in 
two weeks, according to recent police records of thatcity. Of 
course, New York is a large city, but even after allowing for that, 
the number of street accidents seems unduly large, says Engineering 
News. Tilegally high speeds on the part of both ordinary vehicles 
and automobiles are held to be responsible for a large percentage 
of the accidents, it being a notable fact that many accidents o2cur 
where the street traffic is comparatively light. 


Tue Ceylon Press, according to Indian Engineering, 
appears to be much exercised about the removal of the Peradeniya 
‘* Satinwood ” Bridge, to make room fora more useful and sub- 
stantial work. This bridge was built in 1833, and was originally 
constructed partly of satinwood and partly of millewood. The 
span of the arch is 205ft., and it consists of four sets of treble 
ribs, connected by dovetailed keys. From causes to be expected 
in the climate of Caylon, the entire arch had to be renewed with 
teak timber in 1855, and that was ingeniously done without any 
cessation of traffic. 


A workine exhibition of an electric towing system for 
canal boats was recently given at Schenectady, N.Y. Beside the 
towpath of the canal for a distance of 2700ft., there had been 
erected a low elevated structure, consisting of two lines of plate 
girders, the outer one a little higher than the inner, and both 
supported by a single line of posts set in concrete, On each of 
these girders ran an electric trolley, taking current from an over- 
head wire. Each trolley weighed 12,0001lb., and its weight 
available for traction was increased to double this amount by 
means of wheels running on the bottom of the girder, a spring being 
used to produce a gripping effect. A string of four boats was 
towed at a speed of four and a-half to five miles per hour. The 
system is said to be being exploited by the International Towing 
and Power Company, of 10, Wall-street, New York City. 


THE service of smart little steamers known as the 
Cluthas, plying up and down the harbour of Glasgow, which the 
Clyde Trustees established about twenty years ago, was discon- 
tinued on the 30th ult. At first four steamers were employed, 
which achieved an immediate popularity, and fresh vessels were 
added to the fleet from time to time till almost a dozen were 
engaged in the service, which proved profitable as well as useful. 
In 1897, the number of passengers carried was 3,495,610, and the 
revenue was £13,842, The balance of profit in 1896 was £4523, but 
after 1897 there was a marked falling off in the returns, and the 
service was run at such a loss that last year the Clyde Trust 
resolved to abandon it. The opening of the Subway which encircles 
the major portion of Glasgow, and the introduction and remarkable 
spread of the electric car system, have been the chief causes of the 
great decline in receipts. 


A twrn-screw shallow draught river steamer has 
recently been built in Chicago for South America. A peculiarity 
in the specification of this t was that, whereas her carrying 
capacity should be the greatest possible on the least possible 
draught, she should still be able to reach her destination under 
her own steam. Her general dimensions are: Length over all, 
90ft.; keel, 84ft.; beam at deck, 16ft. 6in.; beam at guards, 
17ft. 4in.; depth, moulded, 6ft. 4in.; draught, loaded, 4ft.; dis- 
placement, 96 tons. The hull is built of steel throughout, and is 
sub-divided into five water-tight compartments. She is equi _ 
with two compound engines with cylinders of 6in. and 12in. 
diameter and stroke of 8in., supplied with steam from a Scotch 
water-back boiler 6ft. in diameter and 9ft. long, allowed a pressure 
of 160 lb. The grate surface is 20 square feet and the heating 
surface is 583 square feet. The steamer is designed for a speed of 
104 miles loaded, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7, Kumpfgasse, Vienna L 
CHINA.—KgLLY AND Wasu, Liuitep, Shanghai and Bong Kong. 
FRANCE.—BoyvEAU AND Cugvitiet, Rue de la Banque, Paris 
@ERMANY.—Asumr ax Co., 13, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic; A, TWEITMEYER, Leipsie. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay, 
ITALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Faurns, Turin. 
JAPAN.—KELLY AND WatsH, Limirep, Yokohama. 

Z. P. Manuva anp Co., 14, Nihonbashi Tori Sanchomé, Tokyo, 
RUSSIA.—C. Ricxge, 14, Nevsky Prospect, 8t. Petersburg. 


TO CORRESPONDENTS. 

4a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and ini 
fur insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

4m All letters intended for insertion in Tas Encnvrmse, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

47 =We cannot undertake to return drawi or manuscripts ; we must, 
therefore, request correspondents to keep poe oo ‘ 





§, AFRICA.—Wa. Dawson & Sons, Limirep, 7 Sea-st. (Box 489), Capet 
Gorpow anp Gorton, Long-street, Capetown. 
R. A. Tompson aND Co., 83, Loop-street, Capetown. 
J. ©. Jura anp Oo,, Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpet Hovss, Limirep, Kimberley. 
ApaMs AND Co,, Durban and Mariteburg. 
AUSTRALIA.—GoRDon AND Gorcu, Melbourne, Sydney, and Brisbane, 
R. A. Toompson anv Co., 180, Pitt-street, Sydney; Melbourne 
Adelaide, and Brisbane. 
TuRNER AND Henpmrson, Hunt-street, Sydney. 
NEW ZEALAND.—Uptow anD Co., Auckland ; Craia, J. W., Napier. 


REPLIES. 


C. T. H.—You should apply to the Chief Ergineer, care of the Agert- 
General for Cape Colony. 100, Victoria-street, Weetminster, 8. W. 

E A W. (Catford).—It is impossible to give a definite avswer ; the pay 
— alt gether up» the cunditions, which are very varied. Pro- 
bably from £3 to £5 a week, , ‘ 

Str pext.—The Secretary of the Institution of Civil Engineers will give you 
all the help and all the advice that may be given. For «xamples of the 
kind of papers that are set you may consult the recent editions of 
~ epee ‘Applied Mechanics” if you cannot cbtain them 
elsewhere. 








OANADA.—MonTREAL News Co., 386 and 888, 8t. James-street, M: 
Toronto News Oo., 48, Yonge-street, Toronto, 

UNITED STATES OF AMERICA.—InreRwationaL News Oo., 88 and 86, 
Duane-street, New York ; Susscrivtion News Oo., Chicago. 

TRAITS SETTLEMENTS.—Ka.ty anp Watau, Liuirep, Singapore. 

CEYLON.—WisavaRTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 
Tur EncIngeER can be had, by order, from any Se ge in town or 


, at the various railway stations; or it preferred, be 
covplicd direct from the office on the following terms (paid in 
advance) :-— : : 

If- ly (includ: double number).. .. £0 14s. 6d. 

Half-yearly ( ing - ow ¢ 


Yearly (including two double numbers).. 
QvoTH Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak Exoingegr weekly and post froe. Subscriptions sent 
by Post-office Order must be made payable to Taz EnGingzr, and 
accompanied by letter of advice to the Publisher. 

Tun Paper CopiEs. Tick Papgr Coprms, 
Half-yearly .. .. £0 188, Od. | Half-yearly .. .. £1 0s. 8d. 
Yearly  — « £1 16a, Od.! Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 


' ADVERTISEMENTS. 

oo The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. 
an advertisement measures an inch or more, the charge is 10s. per 
All single advertisements from a a nomen | by 


a Leer perk — in Bw = ——— be 
i practical regulari' regularity cannot guaran- 
teed tn any ouch onae. All except weekly adv ents are taken 


subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going toe press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Ten o’cleck om Tuesday morning in 


each week. 
Letters relating to Advertisements and the Publishing of the 
Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 


letters to be addressed to the Bditor of Tum Encinumn. 
Telegraphic Address. ‘‘ ENGINEER NEWSPAPER. LONDON.”’ 





MEETINGS NEXT WEEK. 

Taz InstiruTE oF Manine Encingers.—Monday, December 7th, at 
7.45 p.m.. in the London In-titutiou. Finsbury-circus E.C. Paper, 
‘*Ice-breakers aud their Services,” by Mr. A. Gulston. 

Tue Sanitary InstituTE.—Wednesday, December 5th, at 8 p.m., at 
the Parkes Museum Discu-sion on *The Fioocing of Basements in 
Lendop by Sewage,” to be opened by Mr. Maurice Fitzmaurice. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, December 7th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
§- ciety, Corporation-road, Middlesbr ugh. ~ Paper, **The Mechanical 
Registration of Workmeu’s Timé,” by Mr. A. Senior Rayner. 

Tue InstiruTion or Crvit ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF STUDENTS —Thursday, December 10th, ut 7.30 pm., in the 
Chemical Lecture Room of the Durbam College of science Lecture ou 
‘Ferro c nerete and its Applications,” by Mr. T. J. Gueritre 

Tar Faranay 8: ciety —Tuesday, December 8th, at 8 pm., in the 

ibrary of the Institution of Electrical Engineers, 92, Victoria-str<et 
SW. Papers. *‘T: tal and Free Knergy of the Lead Accumulaior,” by 
Mr. R. A Lehfeldt(Di cussion) ; ‘* Brumen in Insulativg : ompositions.” 
by Mr. D A. Sutherland; ‘Notes on Aluminium Welaing,” by Mr. 
sherard Cowper-(oles ; ‘ Klectro-chemical Iustailation at the Borough 
Polytechnic Iustitute.” by Mr. Ff. M. Perkin. 

Soctety oF ARTs.—Monday, December 7th, at 8 p.m. Cantor Lec- 
ture No. IIL. on *‘ The Mining of Non-metallic Minerals,” by Mr. Bennett 
8. Brough.—Weduesday, December 9th. at 8 pm Ordinary meeting. 
Paper, *‘ Furnaces’ suitable for »ewellers’ Work. EKnamelling, Art ‘ ast- 
ing. and other similar Industries,” by Mr. Henry Hardinge Cunyng- 
hame.—Thurstay. December 10th. at 480 pm. Indian Section. Paper, 
“ India’s Place in an Imperial Federation,” by Mr. J. M. Maclean. 

Tas InstTiTvTION oF ELEcTRICAL ENGINEERS.—Thursday, December 
10th, about 8.15 p.m., at the Institution of Civil Engineers, Great 
George-street, Westminster, 8.W. Papers, ‘‘Tke Slow Registration of 
Rapid Phencmena by Stiobographic Methods: ‘The reg oe el and 
* Puissancegraphe” (wave recorder and power recorder) by Mons E. 
Hospitalier ; ‘On the Magnetic Dispersion in Induction Motors, and its 
Influence on the Design cf these Machines,” by Dr. Hans Behn- 
Eschenburg. 

Tas Institution oF Crvit Enoiveers.—Tuesday, December 8th, at 
8 ‘oe Ordinary meeting. Paper to be discussed, ‘‘On the Distribution 
of Mean and Extreme Annual Rainfal) over the British Isles.” by Mr. 
Hugh Robert Mill. Papers to be 1ead, ** Deposits in Pipes and other 
Channels Conveying Potable Water,” by Prof. James Campbell Brown ; 
‘ The Purification of Water Highly Charged with Vegetable Matter ; 
with +pecial reference to the Effect of Aération.” by Mr. Osbert Chad- 
wick and Mr Bertram HKlount.— Wednesday, December 9th, at 2.15 p m. 
Students’ Visit to the locomotive works of the Nurth London Railway, 
at Bow-road. 








DEATH. 


On the 80th ult., at la, Byde Park-gate, Sir Farperick JosspH Bram- 
WELL, Bart., F.R.8S., aged eighty-five. 








PUBLISHER’S NOTICES. 


*,* During the rebuilding of the house, No. 33, 
Nortolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfoik-street, to which all com- 
‘munications for the Editor or Publisher should 
be addressed. 


*," Larest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
: Supplement, representing H.M. ships Formidable, Drake, und 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. ld. 








*,” Ly any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by givng — 
information of the ‘fact to the Publisher, with the name of t 
Agent through whom the paper is obtained. Such inconvenience, 

< = can be vimsalled by obtaining the paper direct from 

is office, 
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BREAKDOWNS IN THE NAVY. 


Last week we commented on the desire to save 
weight in the machinery of the ships of the Royal 
Navy. We by no means exhausted the subject. 
The Blue-book containing the Report of the 
Admirals who carried out the naval manceuvres last 
autumn contains much that is not pleasant reading 
It will be remembered that moderately high sus- 
tained speed was wanted. It was not obtained. 
With few exceptions, none of the ships complied 
with the demands made on them by the 
Admirals. The fact is not satisfactory, but at least 
it represents nothing disastrous. One fleet. was as 
bad as the other. . It is not probable that the fleet 
of a foreign foe would be found in real warfare to do 
better. But we cannot comfort ourselves with such 
arguments when we have to do with breakdowns: 
which disabled battleships, or cruisers, at ‘most 
critical moments. When combatants are pretty 
equally matched, the loss of a ship may be followed 
by a rout. The number of units in a naval force is 
in modern days comparatively small ; and the loss 
of even one ship represents a considerable per- 
centage of the whole. 

‘ The details of the breakdowns which haye been 
published are meagre. Possibly it has not been 
deemed good policy to say much about them. . It is 
certain that had Parliament been sitting awkward 
questions would have been put to the Government; 
and we venture to hope that the engineers of the 
Royal Navy will take what we have to say in good 
part. Serious breakdowns there were none.. The 
defects which did so much harm were for the most 
part trifling in themselves, strictly avoidable, and 
should not have occurred.- For example, one vessel 


was disabled for some hours because the packing of 


a main stop-valve leaked; We take it for granted 
that this was one of the normal screw-down throttle 
valves, with a spindle passing through a packed 
stuffing box. ‘We have three alternatives to 





consider. Hither the spindle had not been properly 
packed ; or the valve was. of such defective design 
that it could not be properly packed ; or the pressure 
was so high that the packing could not be got. to 
stand. These alternatives simply mean a. shifting 
of responsibility. If the pressure was not too high, 
and the valve was not badly designed, then the 
epngine-room staff of the ship were directly 
responsible for a failure the magnitude of which is 
not to be measured by the dimensions of the stop 
valve. If the valve was so badly designed that it 
could not be packed, then the engineering autho- 
rities at Whitehall are to be blamed for accepting it 
as satisfactory. If the pressure was so high that 
the packing, however good, could not be maintained 
steam-tight in an excellent valve, then the sooner 
we discard a working condition which renders con- 
tinuous working impossible the better. No fewer 
than twelve battleships and cruisers broke down 
during the few days that the operations of war lasted. 
To the superintendent engineers of the mercantile 
marine we fear that most of the failures will appear 
inexcusable. What, for example, would be thought 
of tbe engine-room staff of, say, the Campania or the 
Deutschland if, crossing the Atlantic, they had such a 
record as that of the Powerful :—‘‘ Compelled to stop 
port engine to clear crank pits of water when going 
18 knots; go-ahead guide surface of starboard low- 
pressure engine heated ; three glands of main stop 
valve leaking badly; fusible plugs blowing out; 
ship had to return to Gibraltar for repairs.” And all 
this at about half-power. Take, again, the Drake 
—another magnificent modern cruiser :—‘“‘ Starboard 
after low-pressure crank pin over-heated, and scored 
at:100 revolutions, and did not run afterwards at 
over 75. After repairs the ship was able to steam 
at 12} knots until the end of the manceavres ”"— 
that is to say, about quarter-power. Or the 
Diadem :—‘‘ Engine defects reduced speed to 
15 knots until remedied, and continual loss of 
water. . Ship returned to central rendezvous for a 
time.’”’ Then we have the unfortunate Sutlej :— 
‘‘ Water disappeared from No. 5 boiler, priming. At 
99 revolutions port intermediate pressure crank head 
brasses, and main bearings on each side of them, 
became heated three times, and could not run after- 
wards at over 89 revolutions.”” In the King Alfred 
“the port intermediate brasses were melted, and 
the starboard high-pressure cylinder cover joint 
failed.” The Exmouth was stopped for twenty-two 
hours by the failure of the metallic packing of a 
low-pressure piston-rod, and even after repairs she 
could not manage to attain a higher speed than 


12 knots. We might, we are sorry to say, extend 
this list; we have taken the cases cited at 
haphazard. 


The first conclusion at which we arrive is that 
all these failures were due to incompetence in the 
engine-room. Hot bearings ought not to occur. 
Glands ought not to blow. Cylinder cover joints, 
if properly made, will remain tight, and so on. 
But, on the other hand, if the engine-room staffs 
are really blameless, as is possible, what are we to 
think of boilers and machinery that play the 
admirals false the moment they are asked to do 
anything like the work for which they are intended ? 
We do not know which of the two alternatives is 
the worse, and there is no getting away from or 
minimising the facts. The engineers may urge in 
their defence that they were short-handed.- The 
argument is a very good one; but, none the less, it 
suggests a most serious defect in the arrangements 
of the Admiralty: They may urge that the short 
connecting-rods and high speed render it impossible 
to run for any period without incurring serious 
risk of hot bearings., This is, as we have said, 
merely shifting blame ; and in order that the argu- 
ment may be convincing, it will be necessary to 
satisfy experts that the brasses were properly 
treated—a matter concerning which we may refer 
our readers to an article which appeared in our 
pages on the 16th of October, and a letter signed 
‘“‘ Superintending Engineer,” on the same subject, 
which we published on the 23rd of October. 

It is, of course, waste of time to mourn over the 
past; but an irreparable mistake will be made if 
the lessons taught by the breakdowns which took 
place during the manceuvres are allowed to pass 
into oblivion. Each one of them should be made 
the subject of a searching inquiry; not with the 
intention of censuring anyone, but of devising such 
arrangements that they cannot occur in future. 
Nothing can be more suicidal than the argument 
that because the failures were in small things, or in 
small ways, they really had no significance. Every 
failure that disables a ship is of the last importance, 
and the smaller the failure the less excuse is 
there for its occurrence. 


THE MOTOR’ CAR IN PRIVATE LIFE, 


THE public life of the motor car is beyond all 
things strenuous. The motor car is either running 
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races at phenomenal speeds, accomplishing prodigies 
in the way of endurance, or manifesting a thermal 
efficiency that may well make the advocates of 
steam pale with envy. In one way or another the 
motor car is very much in evidence, and it might be 
argued with some show of plausibility that every- 
one knows everything about it. We venture to 
say, however, that this is very far from being the 
fact ; and those who have had most experience will 
be the last to assert that they have nothing to learn. 
The motor car has a private life as well as a public 
existence, and we think the time has arrived when 
makers and inventors should pay much more atten- 
tion to the former than they have yet done. 

The motor car may be regarded as an expensive 
toy, or as a really useful and satisfying means of 
locomotion. Large numbers of people have neither 
the means nor the inclination to keep carriages and 
horses, with the necessary concomitants of stables, 
and coachmen, and grooms. They are quite pre- 
pared to spend a few hundred pounds on a vehicle 
which will be always ready when wanted; which 
makes no enormous demand for skilled labour in 
the way of a driver, and which, when not wanted, 
will not “eat its head off.” Physicians, ladies 
living in town, business men—all would find in the 
ideal motor car something in most ways better for 
them than horse-drawn carriages can possibly be. 
Such people care nothing about excessive speeds, or 
racing, or any of the peculiar features which endear 
the motor car to that class of purchaser to whom 
an inoffensive majority are indebted for a most 
vexatious but only too necessary Act of Parliament. 
The motor car would lead a private life, giving no 
offence, in hundreds of households, if it had the 
chance. Instead of playing the part of a war 
chariot or a race-horse, it could perform the duties 
of the fat carriage horses, which have been in the 
family service almost as long as the old coachman 
who drives them ; or take the place of the governess’s 
cart, and provide happiness for the children. 

This is, we can assure our readers, no fancy 
picture. The desire is there, the demand exists ; 
but the satisfaction is limited. That the Automobile 
Club are aware of the facts was proved by the recent 
endurance competition—one of the most praise- 
worthy efforts to improve the motor car. But 
while we admit this, we are none the less con- 
vinced that trials of this kind are inadequate to test 
the fitness of the motor car for private life. All the 
cars were brought out for trial in, to use the race- 
course phrase, the pink of condition. They were 
driven by most skilful men, competent to nurse 
them through every trouble. The test only proved 
the endurance of the carsin one way. It did not and 
could not deal with the conditions of private life 
or the effects of time on the car ; and just so far it was 
misleading, or at least unconvincing. Those of 
our readers who use motor cars in the ordinary run 
of daily life, for business or pleasure, will know 
that it is more the rule than the exception to find 
that ‘‘something has gone wrong.” A lady in town 
proposes to visit a friend a few miles out. She 
makes an appointment, does not keep it, and 
writes: ‘Iam so sorry. Something went wrong 
with the pump of the car this morning, and I could 
not go.” Another time it is a sparking plug; then 
it is a carburetter, or a leaking joint, or a tire, or a 
chain. These are very small matters. Their 
repair costs but a few shillings, but they are none 
the less very annoying, and militate much against 
the popularity of the motor car. 

Every locomotive superintendent knows that 
sooner or later his engines must find their way into 
the repair shops; but all his energies are directed to 
keeping them out as long as possible. It is far 
better to run tires until they are well worn, pius 
loose, brasses slack, tubes not quite what they ought 
to be, all at once, and then to have a thorough over- 
haul, than it is to have to put the engine out of 
work now for one small repair, now for another. 
In the same way it ought to be possible to make 
motor cars for private life which would only require 
a thorough repair, say, twice a year, and at all other 
times would be found ready for service. After all, 
this is not a matter of endurance in the sense of the 
trials to which we have referred above. It is 
endurance of quite another kind. Thus a car may 
go into its house all right, not be wanted for a 
week, and then found helpless. It may be a clogged 
lubricator, or a little corrosion, or a battery 
spoiled. The very fact that the mischief is 
utterly trifling brings the car into bad repute. 
How often have we heard it said, ‘I am not going 
to spend money on a machine so delicate that the 
loss of a little pin, or a speck of rust or dirt, will 
leave it useless.” That the evil exists is beyond all 
question. If we take up any of the journals devoted 
to the cult of the motor car, we find pages of 
advertisements of motor cars for sale for almost, 
it would seem, anything they will fetch. When we 
read that a motor car which cost £450 a few months 


ago can be had for £200, or even £150, it is clear 
that something must be wrong. After we have 
made every allowance for the love of change, and 
the desire to get ‘‘ something better,” evidence 
remains that the motor car does not give satisfac- 
tion; and our own inquiries, extending over a 
tolerably wide field, all result in the same answer. 
Change is sought for because the car from which 
so much was expected has not given contentment 
to the owners. As we have said before, the failures 
are, aS a rule, a small thing; not a few of them are 
brought about by the disuse of the car for a time. 
Age tells its story. Troubles are due to want of skill, 
or caused by carelessness, as, for example, cylinders 
burst by frost, because the cooling water was not 
drained off, and such like. Noone can tell bow long 
a motor car will last. Every one has his own opinion 
as to how long it ought to last. After every allowance 
has been made, there still remains the broad fact that 
the motor car in private life is not yet what it ought 
to be ; and it will not be until makers have learned 
that showy accomplishments are no compensation 
for lack of sterling worth. 








LITERATURE. 


Die Dampfturbinen und die Aussichten der Wirmekraft- 
maschinen. Versuche und Studien von Dr. A. Sropo.a, 
Professor in the Zurich Polytechnic. Pub. J. Springer, 
1903, 220 pages; 120 diagrams. 

THE object of this book is not to describe the mechanical 
constructive details of steam turbines as now manu- 
factured. In the pages from 105 to 146 illustrations and 
outline descriptions of six forms are given—namely, de 
Laval, Stumpf, Zoelly, Curtis, Parsons, and Rateau—but 
only so far as is needed to explain the dynamic and 
thermal differences between these systems. There seems 
to have been published as yet no book giving good 
drawings of detail construction. Neilson’s book gives 
more detail than does Stodola’s; but the good or bad 
working of a steam turbine depends a great deal more 
upon certain details of construction not shown in this 
class of book than upon any of the features we find 
illustrated in them. Dr. Stodola’s above-mentioned 
chapter is mostly devoted to statements of the experi- 
mental results obtained from the various types discussed, 
and the information given in regard to these is com- 
plete, compactly presented, and well up to date, results 
of tests made in May, 1903, being included. 

The subject of the book is an experimental and 
theoretical study of the dynamics and the thermo- 
dynamics of steam turbines. The treatment given to 
this subject is a great advance upon anything hitherto 
published in book form. Its merit lies in its scientific 
investigation of the facts of steam turbine action rather 
than in the application of the results of this investiga- 
tion to correct or improved forms of design. Frequently 
throughout the book the author points out that the task 
of experimental investigation is far from complete; 
much more is still needed in order to supply data for 
laying a sure basis for a completely satisfactory science 
of steam turbine design. We presume that steam 
turbines are at present as far from possible perfection as 
reciprocating steam engines were eighty years ago. We 
trust that Professor Stodola and other skilled investi- 
gators, well equipped with the scientific method of work, 
will persist in their researches, and that they will 
eventually be able to show, and that manufacturers may 
be willing to learn, how to make a turbine approximately 
perfect in structure and in action. 

The value of the new dynamic and thermodynamic 
knowledge supplied to us in this volume is very great. 
If turbine makers make use of it is may probably teach 
them how to make a steam-discharge nozzle. It does 
not reach much further than that. It does not directly 
demonstrate anything new about the shaping of the 
wheel blades; but a correct construction of the entrance 
and guide passages would be a good beginning, and, 
indeed, would be more than half the solution of the whole 
problem. 

One important point in which Dr. Stodola’s present 
investigation falls short of complete utility depends upon 
the fact, only recently discovered, that turbines, as now 
made, work most efficiently with an intermittent flow of 
steam. The reason of this is probably not far to seek, 
and, in any case, it appears to be proved that advantage 
is derived from intermittency, whether the effect be 
obtained by the extraordinarily clumsy device of jogging 
a valve up and down, or by the neater one of making the 
peripheral area between the inlet guides less than that 
of bucket inlets. But the adoption of this method of 
working clearly shows that what is most to be desired is 
not a steady but an unsteady stream of impinging steam. 
Whether the desirability of this unsteadiness results from 
wrong construction of the guides and of the buckets, or 
whether it will still be found desirable after these are put 
right, still remains to be discovered. In any case, 
Stodola’s and all other investigations, both experimental 
and theoretical, deal only with steady streams. The 
actual kind of stream used in present practice, namely, 
the unsteady one, is as yet uninvestigated scientifically. 
Dr. Stodola’s experimental investigations, which are of 
the highest interest and often of even startlingly 
unexpected result, relate, for the most part, to the out- 
flow through various shapes and sizes of nozzle. He 
begins by showing that if you know the quantity flow per 
second—in a steady stream—and the amount of energy 
lost by radiation, conduction, and friction, then for each 
pressure reached you can make a perfectly trustworthy 
and exact calculation of the density, of the velocity, and 





of the cross section. Preliminary experiments indicated 





that there was an energy loss of about 10 per cent., with 
a pressure fall from 10 to 1 atmosphere in the first 9i, 
length of the nozzle, while this loss increased to about 
20 per cent. at 6in. or Tin. from the entrance, where the 
pressure had fallen to } atmosphere. He then proceeded 
to map out the pressure—in a steady stream— along the 
axis of the expanding nozzle. For this — he used 
a small pressure-test tube ,\;in. outside diameter, which 
he could push by a micrometer screw through a packed 
gland into different positions. The test tube is closed at 
the end, and at some half-inch from the end is drilleq 
crosswise with a hole ,';in. diameter. He gives a large 
number of pressure diagrams from such mappings under 
variations of condition through wide ranges of fing] 
pressure and of form and length of nozzle. The results 
are by no means inconsistent with fundamental theory, byt 
they were certainly not anticipated, and are, indeed, very 
surprising. Under nearly all conditions the pressure gt 
first falls suddenly to a great depth, and then again riges 
almost as suddenly. It must be remembered that this 
is not a pressure oscillation in time: the fall and rise are 
steadily maintained at the same axial positions in the 
nozzle. After the rise there always comes a second fall, 
Under certain critical conditions this second fall leads 
exactly to the final pressure, and through the rest of the 
length of the nozzle this final pressure is steadily adhered 
to. The first fall is always to a greater depth than the 
final fall, and usually to a very much greater depth, 
Except under the critical conditions referred to, the 
phenomenon of fall to below final, and subsequent rise 
above final pressure, is repeated several times with 
decreasing amplitude within quite a short length of 
nozzle. 

This alternating rise and fall of pressure may be 
pictured to the mind as a very violent wave of sound, 
stationary as regards the nozzle, but being propagated 
through the steam backwards against the steam flow— 
only the degradation of the amplitude of the wave pro. 
ceeds in the opposite direction to that of its propagation. 

The rise after the first fall is, in certain conditions, go 
very abrupt as to indicate impact against an almost dead 
block of steam in front. The impact destroys in large 
degree the kinetic energy gained at the low dip of 
pressure, and the steam thus slowed down serves in its 
turn as a buffer against which the next oncoming volume 
of high-velocity steam throws itself. It is quite easy to 
imagine such a state of things at critical points and times 
in an unsteady stream. That it should be steadily main. 
tained at fixed points of a steady stream could hardly 
have been suspected before discovery by experiment and 
direct measurement.. That it is shown to be consistent 
with rational theory is a scientific triumph. On the 
other hand, it is quite clear that such distribution of 
pressure cannot be desirable in the inlet passages of a 
steam turbine, and, consequently, that the forms of 
nozzle experimented on are not the correct forms for 
turbines. 

To give one or two examples. In a straight tapered 
nozzle of circular cross section expanding from }in. to 
1,j;in. diameter in 6in. length, when the initial and final 
pressures were 10$ and 7} atmospheres, the first drop 
was to 3} atmosphere; when the final pressure was 9°], 
the first drop was to 47 atmosphere ; and a first drop to 
1} led on to a final pressure of 4°6 atmospheres. In 
nozzles, or orifices, only jin. long, such effects are greatly 
exaggerated ; for instance, a flow from initial 10} to final 
6°55 is started by a sudden drop to 4°2 within jin. of the 
entrance. In another case, with a terminal pressure of 
4, the pressure first dropped to 3, then rose to 4°9, fell to 
8:8, rose again to 4°5, fell and rose to 3:9 and 4°3, next 
fell to 4:03 and rose to 4°14, finally settling to 4 at 2}in. 
beyond the discharge end. 

In the case of a nozzle composed of two straight 
tapered nozzles, set with their narrow ends joined to- 
gether, a sharp fall was measured at the first entrance, 
and a second at the narrow neck between the two straight 
tapers. 

The evident practical deduction from these diagrams 
is that sharp entrance edges, straight tapers, and very 
quick convergence or quick divergence, are all things to 
be carefully avoided. If they be not avoided the steam 
will make a passage for itself nonconforming to the pro- 
vided channel, and the struggle between obedience to 
pure thermodynamic law and the tendency to conform to. 
the artificial channel will give rise to critical points in 
the flow and to very large hydrodynamic waste. These 


deductions are, for some unknown reason, not stated by. 


Professor Stodola; but long ago Lord Rayleigh demon- 
strated the undesirability of any sudden change of 
curvature in the stream lines. It is not only sudden 
change of direction that must be avoided. Sudden change 
of curvature inevitably breaks the quietude of the flow. 

Professor Stodola makes his theoretical calculations 
from a @ » diagram. Ina large-sized plate at the end of 
his book he gives a very full diagram of this sort. ()n it 
one finds not only the saturated steam curve, but also 
equal interval curves of constant pressure, constant 
volume, constant temperature (horizontal straight lines), 
constant “total heat’; and these series of curves are 
extended through the superheated region as well as 
through the “ wet steam” region. The only curves that 
are not given are those of constant g! These are, of 
course, vertical straight lines, but they are not in- 
serted. Thus, from this @ » diagram we can read 
every quantity except »! As Professor Stodola has, 
as he tells us, made all his calculations by help of this 
graphic table of steam quantities, the legitimate inference 
is that he has made all these calculations without once 
using any measured value of ». And this is quite 
natural. To make use of any particular ¢, he would first 
need to calculate that ¢ and then, by using the calculated 
value of ¢ in the diagram, he would re-discover the other 
quantities he calculated it from. The differences between 
the values read off and the original values would then be 
a satisfactory measure of the errors either in his calcula- 
tions or in the plotting of his diagram. 

In the next section of his book the author gives 
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iagrams of the actual tangential and axial pressures 

roduced by the flow of steam through the buckets of a 
turbine when these are motionless, and gives also draw- 
ings of the ingenious testing apparatus whereby he 
succeeded in accurately measuring these. As they are 
for motionless buckets, the results are not directly 
applicable to buckets in motion. We also note that the 
steam pressure intensities stated are only those imme- 
diately at entrance into, and at discharge from, the buckets. 
The force of impact upon the buckets is, of course, mostly 
gue to the velocity gained in the pressure fall from the 
boiler or other steam reservoir to the entrance guides, 
and this fall is not stated. A curious result of these 
measurements, relating to the axial component of the 
impact force, was that, under certain conditions, the 
flow of steam actually sucked the buckets axially against 
the direction of the flow. For easily surmised reasons, 
the application of these experimental measurements to 
the theory of turbine driving is not detailed. 

The following section is devoted to the calculation 
of the stresses in discs rotating at high speeds. A new 
extension of this theory is here given, namely, one taking 
accurate account of radial variation of the thickness of 
the disc. This is necessary for the purpose of a correct 
estimate of the etresses in the disc of the de Laval turbine 
wheel. By skilful variation of the thickness increasing 
from the periphery to the centre, and by avoiding any 
central rf in the disc—any central piercing weakens 
the whole in a very large ratio—the practicable peripheral 
speed has been raised in a very large ratio. 

Then comes & magey investigation of the balancing of 
high-speed rotating wheels and shafts, of the critical 
speeds, and of the utility of the de Laval flexible shaft. 

The next chapter is devoted to high-speed shaft 
bearings. It is stated that in 1902 Stribeck and Lasche’s 
researches established the extremely simple law that the 
frictional coefficient has a constant inverse proportion to 
the product of the temperature and the pressure 
intensity. It is said that the accuracy of this law ranges 
from 1 to 15 atmospheres pressure intensity, and from 
80 deg. to 100 deg. Cent. temperature, while the surface 
speed may vary from 5m. to 20m. per second without 
changing materially the constant of the formula. This 
leads by algebraic deduction to the rule that the permis- 
sible surface speed is proportional to the product of the 
journal temperature, and the excess of this temperature 
over that of the surrounding air. Unfortunately, it is 
not stated from what zero the temperature is to be 
measured. 

Then follows a section upon the frictional and viscous 
resistance to the rotation of steam turbine discs. This 
resistance is mainly due to the churning of the steam 
layer between the wheel and its casing. In small de 
Laval turbines it absorbs from 3 to 5 horse-power; 
in a 300 horse-power turbine it absorbs about 30 
horse-power. This is no doubt the most serious of the 
losses in very high-speed turbines. It is vey rapidly 
reduced by improving the vacuum in which the wheel 
runs. 
Then follow the usual calculations of entrance and 
leaving velocity of the stream through the buckets, and 
the consequent relations between horse-power, speed, 
and bucket-edge angles. Throughout the book the 
importance of using superheated steam is always 
insisted on. 

In extensive appendices are given more detailed and 
exact mathematical treatment of those parts of the 
whole subject capable of being so dealt with. 

The whole work is a very valuable contribution to the 
science of steam turbines. One of the most valuable of 
its features is the general suggestion to the practical 
reader of the great distance we are yet away from a 
complete scientific knowledge and from a perfected con- 
struction of this type of machine. 





SHORT NOTICES, 


Electric Lighting and Power Distribution: an Elementary 
Manual of Electrical Engineering. By W. Perran Maycock. 
In two volumes, Vol. II, London: Whittaker and Co. Price 
7s, 6d.—This volume, which supplements Vol. I., which appeared 
some time ago, commences at Chapter X., and contains eight 
chapters in all. The first of these deals with characteristic curves, 
armature reaction, the behaviour, design, and general construction 
of dynamos, and the methods of driving them. Chapters XI. and 
XII. are concerned with alternators and alternating current 
machinery. Chapter XIII. treats of meters and the maximum 
demand indicators and system of charging; Chapter XIV. of 
motors; Chapter XV. of the chemical effects of current and 
secondary batteries and their working ; Chapter XVI. of trans- 
formers and rectifiers ; and Chapter XVII. of generating stations 
and supply systems, The volume is divided into numbered sec- 
tions, to which a useful index refers. There is a list of questions 
at the end of the book. 

Calculating Scale; A Substitute for the Slide Rule. By W. Knowles, 
B.A. London: E. and F, N, Spon, Limited. New York: Spon 
and Chamberlain. 1s. net.—This is an ingenious proportional 
scale, 100in. long, divided into 20 equal parts, of which five are 
printed on each page. Thus quite a small and thin book is produced 
which may be conveniently carried in the pocket. We do not 
think it could ever replace the slide rule, but it facilitates certain 
calculations, is very cheap, and is very fairly accurate. 
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DOCKYARD NOTES. 


THE naval manceuvre Blue-book has come as a surprise in 
more ways than one. Once more has there been demon- 
strated the truth of the old saying that those who participate 
always know least of what is going on. When the fleets 
parted after the fleet action both sides were convinced that 
Admiral Domvile was defeated, and in that faith they 
remained till the Blue-book came along. Therein, to their 
astonishment, they find Admiral Domvile the Nelson of the 
proceedings. There is a very general feeling that the umpiring 
of ‘gun fire’’ was on the minor scale, and very little 
allowance seems to have been made for shell fire on masts 
and funnels. Had all the ships got where the mimic war 
tactics took them, victory would have been as the umpires de- 
cided; but there is a strong impression that many of them 
could not have done so had the guns fired anything but blank. 





Tue second surprise is the list of engine-room defects, 
which we discuss on another page. 





Tuer Admiralty, in deciding to make the new battleships of 
the Britannia class more or less King Edward’s instead of 
‘* mastodons,’’ has been wise, we think, because it is foolish 
to ignore the docking problem. Had we laid down the 
18,000 ton ships, there would have been next to no facilities 
for docking them, which is only another way of saying that 
they would have been ‘‘ white elephants.’’ 





ConsIDERABLE astonishment prevails in naval engineering 
circles over the reported decision not to put the Berwick in 
the cruiser squadron. The Berwick is fitted with Niclausse 
boilers, and there is no question but that the Niclausse is one 
of the most likely survivals in the Battle of the Boilers. In 
both France and Russia the fight is now between 
Bellevilles and Niclausses only, and something of the 
same sort obtains in Japan, while in the United 
States the Niclausse and Babcock and Wilcox are rivals, 
It seems to us exceedingly unfair that this type should not 
be allowed to run against the Belleville in the cruiser 
squadron. The Berwick is a sister to the Kent and other 
County cruisers in that squadron, so that an ideal battleground 
under strictly practical and service conditions is provided. 
If the Berwick be put in the Channel Fleet, no amount of 
explanations will save her from the supposition that she is 
unequal to the contest with her Belleville sisters in the Cruiser 
squadron. Her own people are confident of success, but no 
amount of confidence will win the Berwick her laurels if the 
chance to contend is taken from her. Pottering about with 
the Channel Fleet is no test of any kind, and this is so well 
known that even a complete defeat of the Berwick by her 
sisters in the Cruiser squadron would be a minor evil com- 
pared to the sending of her to the Channel. The matter is 
certainly one to which the authorities should give attention. 
If the Berwick does not run with her sisters, it will be 
equivalent to the extinction of the Niclausse boiler, so far as 
cruiser service is concerned. 








ARMOURED-CONCRETE BRIDGE AT 
GRAND RAPIDS, U.S.A. 


A BRIDGE on the Thacher system of reinforced or armoured 
concrete construction is being built over the Grand River at 
the city of Grand Rapids, U.S.A. It has a central span of 
37ft., two flanking spans of 83ft., and two shore spans of 79ft., 
the total length between abutments being 450ft. The dead 
loads assumed in determining the dimensions are as follows :— 
Concrete, 150 lb. per cubie foot, earth filling 120 1b.; 12in. 
pavement, 150 1b. per cubic foot. The live loads are as 
follows :—250 lb. per square foot for the centre 20ft. of road, 
150 lb. for the remainder of road, 100 lb. for footwalks. The 
concentrated load is taken as a 15-ton steam roller, 11ft. 
between axles, with six tons on front wheel 4ft. wide, and 
43 tons on end of two rear wheels, 20in. wide and 5ft. apart. 
The modulus of elasticity is 1,500,000 1b, for concrete and 
80,000,000 Ib. for the steel. 

The maximum compression allowed in concrete is 500 lb. 
per square inch, exclusive of temperature stresses, or 600 lb. 
including stresses due to 40 deg. variation in temperature. 
The maximum tension allowed in concrete is 50 Ib., and 75 lb. 
per square inch under the same conditions as above. The 
maximum shear allowed is 75 1b. per square inch. In the 
arches, the steel ribs under a stress not exceeding 18,000 lb. 
per square inch must be capable of taking the entire bending 
moment of the arch without aid from the concrete, and have 
flange areas of not less than the 150th part of the total area 
of the arch at the crown. The actual stress when embedded 
in and acting in combination with concrete must not exceed 
twenty times the allowed stress on the concrete. 

The specifications provide that the fineness of Portland 
cement shall be such that at least 99 per cent. shall pass 
through a sieve of 50 meshes per lineal inch, and at least 90 
per cent. shall pass through a sieve of 100 meshes per lineal 
inch. The fineness of natural cements shall be such that at 
least 90 per cent. shall pass through a sieve of 50 meshes per 
lineal inch. 

Cement mixed neat with from 25 to 30 per cent. of water 
to a stiff paste, made into cakes on glass, and as soon as 
prepared placed in moist air, shall be appreciably indented, 
if a natural cement at the end of 10 minutes, if a Portland 
cement at the end of 30 minutes, by the end of a wire ,',in. 
in diameter, loaded to a total weight of } Ib. 

Cement thus mixed and made into thin cakes on glass plates 
must not crack, scale, or warp under the following test :— 
Three cakes will be placed in moist air until set, and in water 
for the remainder of 24 hours. One will then be treated 
with boiling water, another with steam, and the third left in 
water for 24 hours. Tensile tests will be made in accordance 
with the specifications of the American Society of Civil 
Engineers. Natural cements will be placed in moist air one 
hour, and Portland cements 24 hours, and afterwards 
immersed in water until tested. Briquettes in tension must 
give the following result :— 





Natural cement. Portland cement. 


exceed iin. in the largest dimension, while for Classes 2 and 
3 if must not exceed 2in. 

The classes or grades of concrete to be used are as follows :— 

Grade 1.—For arches, slabs, girders, abutments, and 
floors:—One part Portland cement, two parts sand, and four 
parts broken stone or gravel. 

Grade 2.—For piers, foundations, retaining walls, spandrel 
walls, facing of abutments:—One part Portland cement, 
three and a-half parts sand, and seven parts broken stone or 
gravel. 

Grade 3.—For the lower portion of the abutments :—One 
part natural hydraulic cement, two and a-half parts sand, 
and four parts gravel or broken stone. 

The cement is measured in its packed condition as received, 
rather than loose. The proportion of cement and sand 
remains fixed, but the proportion of gravel and broken stone 
may be increased or diminished as the engineer finds necessary 
to secure a concrete with the voids but little more than filled. 
The concrete may be mixed either by hand with shovels, or 
by concrete mixing machines. Consideration will not be 
given to any continuous mixer in which the proportions 
depend upon shovelers. No more water is used than the 
concrete will bear without quaking when rammed. The 
concrete is laid in 6in. layers and rammed. 

Expansion joints are made in spandrel walls, cornices, 
copings, and parapets of each arch, at the springing lines, at 
points one-sixth span from the springing lines. The coping 
is divided into blocks 5ft. or 6ft. long, and the joints tooled 
as directed, and the blocks separated by heavy tar paper. 
The expansion joints are filled with a bituminous mixture. 
On the arches the concrete is laid in transverse sections of 
the full width of the arch, between timber forms normal to 
the centre line of the arch. The length of these sections is 
such that the centre section or a pair of intermediate or end 
sections will constitute a day’s work. They must in all cases 
coincide with the joints marked on the face. 

The steel work may be of soft or medium steel. The rods 
will be embedded near the tension side of all members sub- 
jected to transverse stress. No reliance will be placed on the 
adhesion between the steel and the concrete, but the patented 
rods, specially designed for the purpose, are used in all cases. 
The distance of the centre of the rods from the outside of the 
concrete is less than the diameter of the rods. 

After the completion of the arches and spandrels and 
before any filling is put in place, the top surface of the arches, 
piers, and abutments, and the lower 6in. of the inner surface 
of the spandrel walls, will be coated with a heavy coat of 
semi-liquid mortar consisting of one part Portland cement, 
one-half part thoroughly slaked lime, and three parts fine 
sand, spread to leave a smooth finish. This coat will have at 
no point thickness less than three-eighths of an inch. After 
this has set hard, it will be given a heavy coat of pure cement 

rout. 
: The space between the spandrel walls and over the abut- 
ments and in the rear of the retaining wall will be filled 
with sand, earth, cinders, or other satisfactory material. 
This will be thoroughly compacted by ramming in 6in. layers. 
The filling over any arch must not be put in until at least twvo 
weeks after the arched concrete has been completed. 








GOLD DREDGER. 


On page 552 we illustrate, by means of two engravings, a 
new and powerful gold dredger which has recently been com- 
pleted by Messrs. Lobnitz and Cc., Limited. This firm, 
we may mention, builds three types of dredger. The 
first, or A type, has neither screen nor elevator, and works 
best on a sandy bottom, or where only small gravel is met 
with. It is fitted with a shoot over the stern, and is not 
suitable for cutting into high banks. The B type has the 
same application as the A type, but having a screen it is said 
to have the advantage that, where the gold is difficult to 
separate from the soil in which it is embedded, it will extract 
a larger percentage of the gold from the spoil than the A type. 
The C type is designed todo anything that types A and Bcan 
accomplish, and in addition to cut into river banks, or beds of 
gravel, above water level. It is fitted with a screen, and an 
elevator, so as to enable it to treat any gold-bearing river, or 
dry land where a little water is obtainable. - It is this type of 
dredger which forms the subject of our illustrations. It is 
designed to pass the heaviest boulders which may be lifted 
through the screens by special devices without injuring the 
screen or elevator. In a future issue we pro dealing with 
this dredger in detail, and we will not, therefore, say anything 
further at the present moment. 








HIGH-SPEED TOOL STEEL.—Tests of various high-speed tool steels 
were conducted at Watervliet Arsenal during the year. The usual 
cutting speed for rough turning and a oil-tempered forgings 
has been about 8ft. a minute, with a feed of 0-08in. in turning, and 
0-03in. in boring, the depth of the cut varying according to the 
amount of metal to be removed. With high-speed tools now in use 
the cutting speed for rough boring has been increased to 15ft. to 
18ft. a minute, and for rough turning to 18ft. to 26ft. a minute, 
the feed remaining the same, and it has been found that even with 
these speeds the tools do not require re-grinding as often as formerly. 
The adoption of high-speed tool steel has, therefore, resulted in a 
material saving of time and expense in the machining of all sizes of 
gun forgings, but it is greater in the case of large forgings, where 
the time of setting forms a smaller and the actual cutting time 
forms a large percentage of the total time required to finish the 

iece. In the case of small pieces the average saving amounts to 
fo to 20 per cent., and in large forgings from 20 to40 percent. A 
further saving is made in the case of the larger calibres of by 
turning the outside while finish boring is ia progress. is 
impossible formerly, since the rate of rotating of the gun required 
to obtain a proper boring speed gave a turning speed which was 
beyond the capacity of the tools. Very good results have been 
obtained with these steels in finish turning the outside surfaces of 
guns, buta satisfactory oe surface cannot be obtained with 
a cutting speed greatly above that at which tempering tools may 
be run. Owing to the high first cost of this steel, the savings 
resulting from its use will not be — until the shops are com- 
pletely supplied with tools made of it, but in the long run material 
ies will result. Considerable delay has been experienced by 
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The broken stone or gravel for Class 1 conctete must not 


the department in procuring material for the manufacture of car- 
riages atthe Watertown Arsenal, especially in the procuring of steel 
castings. This lack of ability to procure steel castings, especially 
for repairs, and the delay incident thereto, has caused the rp wei 
ment to take measures to instal a small steel casting plant of about 
two tons capacity at this arsenal, which, it is hoped, will be in 
running po during the early part of the next fiscal year.—The 
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4 VICTORIAN RAILWAYS. 

, Tue Annual Report of the Victorian Railways, which is 
.dated Melbourne, September 28th, has just reached us. It 
‘deals with the financial year ending June 30th, 1903. It 
-shows that in 1902-3 the total mileage opened for traftic was 
33833, as compared with 33024 in 1901-2. The former figure 
.is made up of 3} miles with six tracks, 2} miles with four 
tracks, 2} miles with three tracks, 2894 with two tracks, and 


The total working expenditure—£1,938,580—includes a 
sum of £78,913 on ‘ Belated Rapairs,’’ to which we shall 
refer again later on. The total expenditure was £133,794 
less than the expenditure of the previous financial year. As 
was to be expected from this, we find that the train mileage 
was reduced. It was, in fact, considerably reduced, namely, 
by 8°85 per cent., or a total of 998,672 miles, as compared 
with 1901-2, the two figures being 11,284,944 and 10,286,272. 
Consequent on a fall in the price of coal there was a saving 
of £20,090. The item ‘‘ Belated R»pai-s"’ is thus explained. 





e 


nS ee 





3086} with single track. Upwards of 90 per cent., therefora, 

is single line. During the year two new lines, one from | 
Woomelanz to Hattah, 69 miles, the other from Hattah to | 
Nowingi, 12 miles, were opened for traffic. The gross revenue | 
amounted to £3,046,858 or £320,985 less than that earned | 
during the preceding financial year. The total working | 
expenses were £1,938,580, so that the result of the working 

of the railways for the year under review shows a net revenue | 
of £1,108,278 There was a decrease of £53,181 in the receipts 

from the conveyance of passengers, and of £334,196 for goods, | 
including a sum of £16,388, which has not yet been credited | 
by the Treasury in respect of the carriageof grain, &:., at the | 
reduced rates during the year. The twoitems of £53,181 and | 
£334,196 together make up a total decrease of revenu; of | 
£387,377. On-the other hand, the revenue from live stock | 
alone shows an increase of £69,504. This, however, was due | 
almost entirely to the transport of stock from the drought- | 
stricken districts, and not due to any increas?in trade. The | 
decrease in gross revenue is largely, if not entirely, attribut- | 
able to the almost total failure of the harvest in consequence 

of the drought experienced throughout the grain-producing 

areas of the State. This, of course, affected the passenger 
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Fig. 1—PROPELLING MECHANISM OF STEAM TRAM CAR 


In consequence of the fact that the outlay on the renewal of curtailed or entirely abrogated. 


rails, and on re-ballasting and re-sleepering has, for some 
years past, been restricted by the exigencies of State finance, 
it was necessary to incur special expenditure during the year 
to the extent, as already explained, of £79,913. The whole 
of this sum was charged to working expenses. The total 
estimated outlay involved in connection with ‘‘ Belated 
Repairs ’’ is, according to the report of the chief engineer, 
£260,000. It was decided to distribute the expenditure in 
equal proportions over two years, and £130,000 was provided 
for the year ending June 30th last. The authority to pro- 
ceed with the work, however, was only given on January 7th, 
and so there was only timsto carry out £71,913 worth of the 
work. The amount unexpended, namely, £51,087, together 
with the greater portion of the £130,000 allotted for -the 
current year, will probably be expended prior to June 30sh 
next. 

Ninety miles of new rails, weighing 80 1b. and 100 lb. to 
the yard, were laid, and 134 miles of unserviceable steel and 
iron rails were replaced by the serviceable steel rails released 
by some of the now rails above referred to. New sleepers 
to the number of 328,576 ware also put down. Exclusive of 








as ‘ Fig. 2-—STEAM TRAM CAR 


traffic, since people did not have so much money to spend in 
going about. - Then, too, the grain, &c., subsidy was not 
paid, and there was also some loss owing to a strike on a 
section of the railways. 

An interesting table setting out the gross receipts and the 
gross receipts per train mile between the years 1890-1 and 
1902-3, both inclusive, is given. Here we find that the 
highest year was 1901-2 with £3,367,843, while the lowest 
was 1895-6 with £2,401,392, the average of the thirteen years 
being £2,917,308 During the same per od the gross receipts 
per train mile, which were 5s, 4:63d. in 1890-1, have varied 
from 5s. 2°91d. in 1891-2 to 63. 0°39d. in 1900-1, the average 
being 5s.6°91d. The gross train mile earnings in 1902-3 
were 5s. 11°09, so that in both gross receipts and gross re- 
ceipts per train mile the year 1902-3 was above the 
average, 








IN YUCATAN 


the expenditure on ‘‘ Belated Repairs,’’ the cost of the 
maintenance and renewals of way and works was £449,340, 
or £135 per mile of main line, taken on the average number 
of miles open, and 10°49d. per train mile. These figures 
compare with £501,929; £154; and 10°68d. respectively in 
the previous year. Inclusive of the outlay for ‘‘ Belated 
Repairs,’’ however, the figures for 1902-3 were £528,253; 


£158 per mile of main line; and 1s. 0°33d. per train mile | 


respectively. 
and the cost per train mile was 1s. 2:96d., as compared with 
£710,105 and 1s, 3-10d. respectively in the previous year. 


The expenditure on motive power was £641,319, | 


of the amount required to cover the : ordinary worki 

expenses of the department for the year. The work of. 
large proportion of the staff was limited to an average of five 
days per week, the train mileage was curtailed to the equivaleing 
of approximately 600,000 miles per annum, employs whos 
services were not actually required were granted extended 
leave, annual leave was reduced by one-half th 
the payment of increments to employés in receipt of ie 
£125 per annum was stopped, and various privileges <a 
concessions hitherto enjoyed by the staff were Considerably 








A®drougbt almost un. 
paralleled in its severity and widespread influence was 
experienced in portions of the north-eastern and in the 
northern and north-western areas of the State, and in order 
to assist the settlers as far as practicable, water was carried 
and delivered at very low rates wherever the necessities of 
the period required, fodder was carried at abnormally cheap 
rates for the sustenance of stock in the areas affected, and 
stock was transported at about one-half of the ordinary 
charges, and promissory notes accepted in payment therefor. 
The services performed by the department in connection with 
the drought necessitated a very large percentage of dead 
haulage, and an expenditure much above the ordinary ratio. 
The dutics which devolved on the staff engaged therein were 
extremely arduous, and the spontaneous expressions of satis- 
faction received by the department from the people interested 
are said to bear ample testimony to the zeal and care dis- 
played in the conduct of the traffic. 

During the early portion of the month of May the business 
of the department and the commerce of the State were 
seriously interfered with by a deplorable strike against 
established authority, on the part of a section of the railway 
service. The event entailed very great inconvenience to the 
general community, and involved the department in con- 
siderable expense and loss of revenue. 








STEAM TRAMCAR. 
(From a Correspondent.) 


THERE are in many places tramways which are at present 
worked by horse-drawn cars, and in which, though it is 
lesired to replace the horse cars by mechanical traction, the 








Fig. 3-TRAM CAR STEAMJENGINE—PLAN 


large capital necessary to provide electric cars is unavailable. 
To these places the trial of a tramcar equipped with modern 


The expenditure on carriages and trucks was £133,614, and | steam propelling gear which js now being made on the tramway 
the cost per train mile 3'12d. These figures compared with | in Merida, Yucatan, should be of interest. The results of this 


£145,359 and 3°09d. respectively in 1901-2. 
In order to meet the exigencies of State finance, a scheme 


| 
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trial will be interesting, as steam-driven cars of a type like this 
might well, if successful, prove rivals to the rapidly increasir g 


was evolved to achieve a substantial reduction in the estimate | electric overhead trolley car—at all events, in certain classes 
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of tramways. To almost everybody the idea of a steam 
tram instantly recalls the hideous and dirty tram locc- 
motive, now more and more rarely seen, but by the intro- 
duction of modern improvements it is now possible to obtain 
jight and powerful engines and steam generators which occupy 
at the most but asmall proportion of the space originally 
devoted to such parts. a ‘ 

In outside appearance the steam cars, see Fig. 2, in use on the 
Merida Tramway are similar to the ordinary horse car, with 
the exception that on the front platform are situated the 
poiler and controlling gear, as may be seen in Fig. 4. The 
engines—-see Fig. 3—are placed under the car between, the 
axles. They are made by the Reeves Engine Company, of 
Trenton, N.J., and are of the compound type. The diameter 
of the cylinders is, high-pressure, 3}in.; low-pressure, 64in.; 
with a din. stroke, making normally 6(0 revolutions per 
minute. The steam pressure is 200 Ib. per square inch, and 
the engine, when working at ordinary cut-off, is said to develop 
about 25 horse-power. ° The engine drives the axles through 
asingle reduction gear consisting of sy rocket chain and wheels, 


ENGINEERING STANDARDS COMMITTEE. 





Tue Engineering Standards Committee have issued. their 
third report. It has been drawn up by Professor Unwin, and 
is entitled ‘‘ The Influence of Gauge Length and Section of 
Test Bars on the Percentage of Elongation.’’ “The report is 
based almost entirely on a very full series of tests made on 
steel plate bars supplied by the Dalzell Steel Works and the 
Parkgate Steel Works, and is believed to contain more 
complete information on the variation of elongation than has 
hitherto been available. It deals, as the title informs us, 
with two facts connected with testing. One of these facts, 
that the percentage of elongation diminishes for any given 
size of bar as the gauge length increases is generally recog- 
nised ; but the second fact, that the elongation due to lecal 
contraction depends on the cross section of the test bar, and 
that, therefore, for a given gauge length the percentage of 
elongation varies with the cross section of the test bar, and 








Fig. 4 BOILER AND 


the axles being coupled by another chain, be‘b chains being 
of the Hans Renold silent type. Fig. 1 shows the mechanism 
beneath the car. 

The boiler is of the automobile type, and is so placed on 
the platform as shown in Fig. 4, and it is said that’it does 
not interfere with the entrance to the car. The water supply 
is carried in two tanks under the car at the other end, 
together with a gasoline tank. All the fittings are arranged 
on the platform so as to be within easy reach of the driver.— 
these fittings, including the regulator, reversing lever, injec- 
tor, and feed pump, and the usual hand brake arrangement, 
all of which may be'seen in the engraving. 

The car has been built by the John Stephenson Company, 
of Elizabeth, N.J., and I am’ informed that when tested 
before despatch, it was capable of drawing a heavily loaded 
timber wagon. : 








LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers, held on November 26th, the president 
(Mr. G, R. Goldsack) in the chair, Mr. Benjamin Holgate, F.G.S., 
gave a lecture on ‘‘ Coals and their Economic Use.” In spite of 
the money expended on patents for improvements in furnaces, 
many of which were old ones recurring again and again, no great 
advance would be made, he said, until the entire problem of the 
gonstisalien of the mineral as well as the process of its combustion 
had been grasped. The physical composition of coal was as 
important a factor as its chemical condition, By means of.a hand 
glass it was easy to detect the constituents, and the way in which 
they were compacted. The physical qualities, which it possessed 
Would make a coal suitable for one purpose and not for another. 

ey could not arrive at final results all at once, but they should 
take care to adhere to the same kind of coal, a coal which would 
— at the temperature required, and accustom stokers to the 
f it method of using it. — should, by washing, free the fuel 
rm sulphur and salts as well as dirt, and some of the hydrogen 
dine at the same time liberated, the tendency to smoke would be 

Iminished, A minimum number of boilers should, of course, be 
seed, because every added unit subtracted a certain quantity of 
re and scale should be prevented by purifying the feed-water. 
' number of specimens and transparencies of coal were shown, 
tom Crow coal, &c., to anthracite and better bed coals, containing 


nee spores, and in which the spines and scales of fish could be 








CONTROLLING GEAR 


increases foragiven gauge length asthe cross section increases, 
is not so well known. . 

With these two facts kept before him, the author dis- 
cusses the possibility of establishing a standard form of test 
bars, and after disposing of ‘‘ three possible general rules,”’ 
to the rigid application of which there are ‘‘ practical objec- 
tions,’’ he makes the two following suggestions :—(1) That 
for plates from gin. to jin. in thickness (inclusive) the gauge 
length shall be Sin., and the cross section of the test bar shall 
not exceed one square inch ; (2) that for plates from gin. to 
fin. in thickness (inclusive) the gauge length shall be Sin. 
and the width of test bars not more than 2in. He seems to 
incline rather to the first plan, ‘‘ which would accord best 
with the scientific principle that the tests should show the 
real quality of the material.’’ In this he is likely to have the 
support of all practical’ engineers. The report has many 
tables, is accompanied by three appendices and several 
diagrams, but the details of the experiments and the plotted 
elongation curves have been omitted. Under the new 
arrangement the report is published by Crosby Lockwood and 
Son. Professor Unwin adds in a note a useful formula 
expressing the relation between the percentage of elongation 
and gauge length and cross section of bar. As the reviewers 
of novels say, we will not spoil the interest of the reader by 
revealing what it is. 








CHART AND DRAWING CASE. 


Every engineer and architect whose duty lies in field work 
or in the superintendence of the construction of buildings 
knows well what a nuisance is the handling of maps and 
drawings. A tin case, or the ordinary portfolio, is not always 
the most convenient of things. The yachtsman, too, is not 
unacquainted with troubles with his charts in the restricted 
space of asmallcabin. An attempt.to get over these diffi- 
culties is to be welcomed, and we therefore give a small 
illustration of a map and drawing case designed by Mr. 
J. H. T. Beamish, Assoc. M. Inst. C.E., of Queenstown, and 
made by Forster and Groom, of 26, Charing Cross-road, a 





sample of which has been sert to us for inspection. It is 
made of American cloth lined with strong holland, and, when 
rolled up’ fits into a round waterproof case. The drawings 
or maps are put into it flat, and are held in by laths, which 
are ingeniously fitted, to be instantly removable. When 
— out the top drawing can be read at once. To close 
the case the side flaps are turned in over the drawings, the 
drawings foldéd in two across the centre, and the whole 
thing rolled up. If, however, no provision was made to 
prevent it, this action would result in a sharp fold, and to 
obviate this a pair of bamboo rollers some 1fin. diameter are 
provided ; they are coupled together by strings at their ends, 
and slid over the case, one inside and one out; round the 
pair the drawings are rolled, so that no creasing may occur. 
The rollers are marked f and f*. To keep the portfolio closed 
a loop of string is provided, the ends of which are attached to 
the lath a; the lath a*a*, being placed on a, the string 
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engages in the notches, and holds it fast. The large flap is 
then folded over, the whole thing either hung up by, the 
string, or rolled and slipped into its case. Pockets for scales 
and instruments are provided in the big flap. 








PROFESSOR THURSTON. 





Tue class of 1904, Sibley College, has requested us to 
publish the following resolution that they passed 
recently :— 


‘* Whereas, it has pleased the Almighty (iod, in His infin e 
wisdom, to call from among us our Head, Robert Henry Thurston, 
Director of Sibley College, Cornell. University, be it therefore 

‘* Resolved, that we, the members of the Senior Class of Sibley 
College, individually and as a body, feel the loss sustained by this 
class and college to be unspéakable. 

“That we mourn him nct only as our respected teacher and 
director, but as a true friend of every member of the class, 

‘That we deeply appreciate the exceptional opportunities of 
having: been under -his instruction and having enjoyed the ad- 
vantages of personal contact with this idea member of our future 
profession. Further be it 

‘* Resolved, that a copy of these resolutions be sent with our 
deepest sympathy to his bereaved family 

‘That a copy of these resolutions be published in the college 
papers and in the leading engineering journals of the scientific 
world, and 

‘That a copy of these resolutions be duly engraved and placed 


in Sibley Hall. : 
* Class of 1904, 


‘* Sibley College, Cornell University. 
‘* Committee :—Hurd Aldrich, R. W. Rogers, W.S. Finlay, jun.’ 








YoRKSHIRE COLLEGE ENGINEERING Society, Leeps —On 
Monday, November 23rd, Mr. S. R. Kay, A.M. last.CE, 
addressed a meeting of this society on ‘‘ Railways and their 
Protection from Underground Workings.” He prefaced the 
lecture by a number of slides showing the process of coal mining, 
and the manner in. which the refuse of mines is used to build 
supporting walls. He stated that when underground workings 
approach witbin 40 yards of a railway, notice must be given to the 
railway company, and they can then exercise the option of buying 
the supporting pillar of coal, or taking what measures they choose 
to raise the lines to counterbalance the subsidence caused by the 
mining. In the case of shallow mines the supporter is often 
purchased, but seldom in deeper workings. In Yorkshire alone, 
last year, twenty-eight million tons of coal were raised, and the 
removal of so much stuff must cause a considerable vacuum and 
consequent subsidence. The amount and effect of subsidence 
varies with the depth of the seam extracted. The deeper the 
seam the smaller the subsidence. A seam 120 yards from the 
surface showed a subsidence of 70 per cent. of the thickness of the 
coal worked, while another 330 yards below ground caused 64 per 
cent. subsidence. At a depth of 50 yards breaks will find their 
way to the surface. At a depth of 100 yards they seldom do. 
Workings below this depth cause the surface to bend in a greater 
or less curve. The line of break of a horizontal mine is vertical, 
but in the case of an inclined mine it is different. Two forces 
come into operation, that of gravity, and of the natural settlement 
along cracks, &c., and the line of break 1s the mean between the 
two. Tunnels and bridges are the most delicate things to deal 
with in connection with underground workings. A form of girder 
is now used with each row self-contained, so that one row can be 
dealt with at a time. A discussion followed the lecture, and a 
vote of thanks to Mr. Kay concluded the meeting. 
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FORTY-TON RAILWAY YARD CRANE. 


THE above illustration represents the latest type of apparatus 
for the handling of heavy and bulky goods in a railroad 
yard, made by the Crane Department of the Niles-Bement- 


Pond Company, of Philadelphia. The engraving shows a 

portion of the yard of the Buffalo and Allegheny Valley | 
division of the Pennsylvania Railroad Company, and | 
includes the 40-ton overhead electric travelling crane, with | 
48ft. span, and a steel gantry 40ft. long. The crane spans | 
three sets of rails, and leaves a passageway to give approach | 
for teams and trucks on one side of the cars covered by this | 
apparatus. There are two lifting hooks, one to deal with | 
heavy weights up to 40 tops, and the other a quick running | 
auxiliary hook of 5 tons capacity for the rapid handling of 

light loads. The latter hook performs by far the greater 

part of the service ofthe crane. The bridge consists of two 

girders, of box section, It is driven longitudinally on the 

gantry by a motor fixed on the front girder, which is geared | 
to the truck wheels on either side, the motion being controlled | 
by a foot brake, worked from the operator’s cage, which acts 
directly upon the armature shaft of the motor. 

A footbridge is provided the entire length of the span. The 
end carriages are of the built-up type, and fastened to the 
girders. They are provided with cast steel double-fianged 
truck wheels. 

The trolley is the standard type used by this company on 
overhead cranes, and consists of side frames bolted together 
and kept in alignment by a separator. The gearing through- 
out is cut from the solid, and runs encased in oil. Both 
hoisting systems are provided with mechanical and electric 
brakes, and also with circuit-breakers and limit switches to 
prevent overwinding, and consequent damage to the crane or 
its load. The gantry consists of four built up columns carrying 
runways of riveted plate and channel construction, laterally 
braced by overhead struts and chords of lattice work. 

There appears to us to be hardly enough provision made to 
withstand lateral stresses. 








AUTOMOBILE CHARGING Stations. — The publishers of the | 
Electrical Times have issued a directory and map of automobile 
charging stations, which will be found extremely useful to owners 
of motor cars. The directory contains particulars of upwards of 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents.) 
SCREW PROPELLERS. 
Sir,—Referring to your much appreciated editorial and Mr. 
Napier’s letter, we think it will perhaps make the matter a little 
clearer if we establish a difference between ‘‘ torque ” and the side 


t of the screw, which, in the nature of things, no one can 
entirely eliminate. 


The engine produces the ‘‘ torque,” and we take it that the 


office of the perfect propeller isto convert this revolving effort 


into the maximum of stern thrust with the minimum of side | 


thrust, which is precisely what we do, and saga that which 
Mr. Napier, all unknowingly, proves that we do. In his diagram 


| the torque R P is resolved into the stern thrust K T and the side 


thrust RS. If they are equal, as Mr. Napier, mixing torque and 
side thrust, says they are, why are the lines K T and RS not equal 
in length. Perhaps Mr. Napier will explain, though we fear that 
he has fallen into the pit which he digged for another. 

If Mr. Napier—we say it in all courtesy—and some others would 
only divest their minds of all true screw theories, which are not 


| applicable in this case, and consequently all mathematical for- 


mu':e, and merely look upon the screw as a simple device—when 
understood—for wedging water astern, light would soon follow. 

In Mr. Napier’s diagram, which possibly, if not inconvenient, you 
might insert again, 


By 

















berless uni‘orm pitched propellers, and the blades leave the boss 

at an angle of only 22 deg. to the fore and aft line, which is worse 

still. e think that the screw propeller is the only instrument 
known that, at the root, is required to wedge water in a direction 

150 deg. or 160 deg. from its plane, . 
| Now, turning the diagram sideways, with the binding towards 
| you, the line A C lias at an angle of 60 deg. to the axis B C, within 
| one degree of the average angle of our whole blade, and the 
| weight to be lifted or water wedged in the direction RS. It 
| seems palpable, as a left-handed screw, that it is a far easier task. 
| To sum it all up in four words, ‘‘ we reverse the wedge.” 

This may be a new way of looking at the screw propeller, but 
| that it is a strictly sound one is proved by what we do, In the 
| last ship we fitted, as you have seen, we replaced a perfectly con- 

ventional uniform pitched propeller by one of our big bossed 
| differentials, and the ship went over three-quarters of a knot 
faster on abvut 5 per cent. less consumption. 

These ara stubborn fac‘s, which it will take a very substantial 
array of figures to exp!ain away. That the owners and super 
intendent engineer of this st are satisfied is shown by the 
fact that we have a carte /lanche order to fit another ship at once, 
| the owners, who are not interested in the company, paying for all 
| work, without any guarantees Of ‘speed from us, We had guaran- 

teed half a knot on the same consumption in the first instance. 
| So long as things go on this way, we can stand any amount of 
| friendly criticism. 

We could go on multiplying examples, but will give one more 
| case in point. In a little boat that we hired to experiment on 

some time ago, we blocked up the blades—uniform pitch—with 
| clumps of wood to make a one-third boss, and masked it before 
| and behind, everything being of the coarsest and clumsiest descrip- 
tion, and got half a knot more.out of her on slightly more horse- 
power ; then plated up the blades to the original surface, and, 
| with thick double edges and rivets sticking out, got 3 per cent. 
| more speed on 2-3 per cent. less power. , 

With regard to the last paragraph of your correspondents 
| letter, so far from our blade area being reduced, it is expanded 
| some 2 per cent. or 3 per cent. greater than the conventional 
| propeller, and projected—that is, looked at from right aft, it is 
| from 10 per cent. to 20 per cent. greater, according to the pitch. 
| As regards our likeness to the Griffiths propeller, we think that 
| this only extends to the approximate diameter of the bosses. If 
| we are correctly informed, Mr. Griffiths used a globular boss, 
| which would throw the centre of gravity of the propeller fully 
| 18in, further from the sternbush than ours, whi is drum- 
| shaped, with obvious results, : 

Again, Mr. Griffiths made no attempt to get the drag and suction 
| off his boss, except by the natural masking on the foreside and @ 
| cone behind, which was too short to be of any use, and he als9 





700 places in the United Kingdom where the batteries of elec- the line A C lies at an angle of 30 deg. to the axis A B, and will | made his blades of uniform pitch, broad at the root and narrow at 


trically-propelled cars and the accumulators of petrol-driven 
vehicles may be re-charged. The value of the work is enhanced | 
by the inclusion of such details as the hours of business, the | 
current available, price charged, and whether repairs can be | 
carried out and garage given. The map shows clearly all the main | 
roads, while all the places mentioned in the directory are marked 


serve, though not quite accurately, for the average angle of that 
rtion of the blade which we eliminate by the extension of the 
3s. Now let the parallelogram RS PT represent a weight to be 
lifted or water to be wedged astera—which is the same thing—in 
the direction RT. Turning the diagram upside down—as a right- 
handed screw—does not the wedge look a little coarse for its work? 


in various ways, according to the nature of the facilities offered. | If a labourer were seen trying to lift a safe with a wedge only 
The work is of convenient pocket size, and is bound in red leather | 30 deg. removed from the Lary sec epag it would be considered 


with rounded corners, the map being mounted on linen, 


that his mental state required looking into. Yet there are num- 


| the tip, which would go a long way towards undoing the good 
effect of the boss ; whereas we use a severe differential pitch, check- 
ing the root of the blade right in to the neutral point, and make 
our blade as narrow at the root and broad at the tip as we reason- 
ably can, commensurate with strength. It is the union of the large 
boss—which gives us the invaluable fly-wheel action and a good 
foothold for our blades—with the differential pitch which throws 
the power of the engines so far out in our case, practically eliminat- 
| ing the whole middle half of the propeller, and placing in, say, 4 
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12ft. propeller, the centre of effort at about lft. 4in. from the tip | which they Lave manufactured the engine. The plant selected | Much has been written in the automobile Press about ‘‘ police 

f the blade. shall have been in daily work on a lighting or traction load for the — ” under the existing regulations. Bat for myself, lam 

Under these circumstances, how could we fail to get markedly | past two Pras without any renewals or repairs to the pistons and | fain to confess that I cannot regard the police as so altogether un- 

better results iy valves. This plant to be — i fall, half, and quarter loads by | reasonable. There is not the slightest doubt that the ‘“‘road- 
w 


Whilst on the subject of propellers, we should like to have a 
word to say about cones, which are closely allied. 

Considering the amount of grey cerebral matter which has been 
expended by seekers after truth on propellers and their cones, it 
ig perbaps taking up high ground to say that it is our distinct 
> inion, that except in ships that we have fitted ourselves, we do 
oe think that there is acone afloat, either on naval or merchant 

1g, which, except for eplping 5° keep the nut in place, aud 
notdor taking the suction off the boss, would not do an equal 
amount of good if itwere lying in the storeroom on shore. 

here is a prevalent idea that bette } 
once the length of its base rather than have no cone at all, but it 
jsnotso. If the cone does not com ly fill the space at the 
back of the boss, where there is a tendency to form a vacuum, so 
that the water flows aft over it without a pause, there may as well 
be none at all. That is to say, if the pressure of the head of water 
and atmosphere behind the vessel makes the water follow and 
ripple on the surface of the cone, there may as well be none, as it 
is a certainty that the head of water and air ahead of the ship will 
bg pushing her back with a force equal to the number of square 
inches in the cross sectional area of the boss or bosses, multiplied 
by the number of pounds in the combined head of water and air. 
Take the case of a torpedo destroyer with twia screws and 
tosses, say, 3ft. in diameter, because other people besides our- 
selves use large bosses with excellent results. Now, when that 
vessel is running, say, 30 knots, unless she has longer cones than 
ever we have seen or heard of, she is, to all intents and purposes, 
trailing two pump buckets, and is robbed of speed to the amount 
of power expended in doing so. : 

We put on all the cone we can—from the foreside of the boss to 
the after end of the rudder is all cone—and as we do not find two 
and a-tbird times the base too long at 10 knots, which would be 
equal to 7ft. on the 3ft. boss spoken about above, we could not say 
what is necessary at 30 knots. Asa rule, we would say that the 
cone or cones should have the same lines as the ship, plus a 10 per 
cont. finer angle for the extra speed at which the slip water is 
driven over it. 

It is only another of the glaring incongruities that are intimately 
connected with propellers that we should constantly see the vessel 
built with the lines of a racing gig, and the propeller cone wich the 
lincs of a Dutch gailiot. 

WALTERS’ PROPELLER COMPANY, LIMITED, 
Per W. M. Watters. 
31, Tower-buildings West, Liverpool, 
November 30th, 





Sin,--Mr. Napier’s letter in your last issue is an excellent 
example of theoretical mathematical reasoning. It has, however, 
two defects which appear to me to be of some litt!e importance. 
Mr. Napier quietly overlooks two facts, and, as a consequence, 
his letter bas no more to do with the point at issue than it has to 
do with the price uf bread. 

The first fact is that Mr. Walters seems to have found a definite 
advantage of much value, that is to say, his propeller is better by 
half a knot to a kaot than the propeller without his improve- 
ment ; at least we must take it for granted that the shipowners 
and engineers who say it is are to be believed—at all events they 
are more likely to be “oe than Mr. Napier. 

The second fact which Mr. Napier has overlooked is that a screw 
has slip ; all bis reasoning about the middle third could only hold 
true if the propeller revolved in a solid nut. To get the result 
which he thinks possible he must quicken the pitch of the middle 
third until it can overtake the slip, and he must know precisely 
what the slip will be, and as the slip alters with the immersion of 
the ship, and with the speed, his screw must be at least as often 
wrong as right. 

So far for the mere mathematics of the thing. I may add that 
he will find it a very difficult matter to design a screw of the kind 
he coatemplates that will not of necessity have very thick roots to 
the blades. The universal consensus of opinion is indeed that 
only the Griffiths type of screw is suitable for what may be termed 
tha best steam practice. 

I may add that Mr. Napier has assumed thrust conditions in his 
letter which form the subject of controversy ; his very elementary 
reasoning has probably no application whatever in practice. 

Liverpool, November 28th, SUPERINTENDENT ENGINEER. 





STEAM TURBO-GENERATING PLANTS. 


S1r,—While I am quite able to defend and maintain my position on 
the above matter, provided the controversy is carried out on fair and 
legitimate lines, beg to protest strongly against the tactics 
resorted to by Messrs, Belliss and Morcom, Limited. 

In the first bay although at the outset of my last reply I 
frankly accepted the correction they made as to the steam con- 
sumption of their Leeds engine as given to me by the city 
electrical engineer—small though that correction was—and also ex- 
pressly leclared that the figures given in my paper were, to the best 
of my knowledge, correct, Messrs. Belliss ignore these facts and 
insert the following inaccurate statement in their letter. ‘‘ We 
called the statements extracted from his paper misleading because 
these incorrect statements were largely used in his argument. As 
he does not in his reply dispute the inaccuracies the previous 
letter still applies to the facts.” 

After this apparently wilful or careless neglect of facts I trust 
Messrs, Bellies will cease to make reference in general terms to 
alleged inaccuracies on my part unless they point out exactly where 
the inaccuracies are. 

The difficulties which Messrs, Belliss suggest with regard to 
working turbines with steam superheated within practical and 
economical limits are purely imaginary, and appear to indicate 
a very restricted knowledge indeed of the subject ander discussion. 
Perhaps it will be useful to state for their information that the 
clearances in the turbine are arranged to allow for expansion due 
to superheat, and if on occasion saturated steam is used, the 
economy is not let down to any greater extent than in the case of 
reciprocating engines, designed to run with superbeated steam, 
running on saturated steam, and probably not so much. Exactly 
what is meant by the ‘‘maximum possible superheat ” I am unable 
to say, but it is an undoubted fact that turbines give no trouble 
when working with superheated steam, whereas the troubles with 
reciprocating plants on high superheats are many. 

It is true that I prefer to compare results ‘‘under actual daily 
working conditions ” and to have ‘the outcome of every-day prac- 
tice,” but the table inserted in their letter gives neither one nor 
the other; there are so many additional factors controlling the 
figures given therein as to render them valueless and irrelevant to 
the subject under discussion. 

.Two points only I will mention in connection with the tables 
given by Messrs. Belliss and Morcom : 

_ 1. The stations named as employing reciprocating engines are 
in every case much larger than the turbine stations with which 
they are compared, and almost without exception have a much 
better load factor, 
_2. Every station named as a steam turbine station was at the 
time covered by the figures given, employing obsolete turbine 
plant excey ing West Bromwich, which at that period was quite a 
hew works; Shipley, another modern turbine station, is not 
mentioned at all, and the costs at both these works will compare 
very creditably with the costs given for the works employing 
reciprocating steam engines, 

I will, however, submit a proposal to Messrs. Belliss which is 
quite relevant to the present controversy, viz., that Messrs. Belliss 
select any 300-kilowatt alternating current plant running on 
superheated sterm and driving its own condensing plant, and of 


x to have a cone of only |, 





an ae engineer. e to place a steam turbo 
set of the same output, and which fulfils the same conditions, at 
the disposal of the same engineer for a like test, and the steam 
consumption per kilowatt output on both tests shall be published 
in the technical Press. It shall be a condition of this contest that 
both Messrs. Belliss and myself shall have representatives present 
at the tests. 

In conclusion, will Messrs, Belliss say what extra clearance they 
give piston valves for 600:deg. Hah. superheat / 

GO, WILKINSON, 
Electrical Engineer's Offices, 33, Swan-road, 
Harrogate, November 25th. 





Sin,—Referring to the comparison of turbine and reciprocating 
stations in Mr. Morcom’s letter to you of the 24th inst., I have 
a very high regard for the excellent tables published by our 
technical Press on electricity station returns ; the friendly rivalry 
inspired by them has done more to extend Messrs, Belliss and 
Morcom’s, and the business of the firm I have the honour to repre- 
sent, than even the excellence we both claim for our wares. 
They must, however, be used with judgment and care. 

I am sorry Mr. Morcom does not allow an advocate to show that 
turbines are equal to engines without a charge of “‘ quibbling ” ba 
unkind word). However, I must appeal to your readers to judge 
my case. Let us first consider what we are trying to arrive at— 
the merits of steam turbines compared with reciprocating engines 
for electricity supply under similar conditions. 

I resign my case unreservedly for three stations Mr. Morcom 
selects, Steam turbines cannot compete with reciprocating 
engines as regards economy of steam, unless they are, first, con- 
densing, and secondly, of units over horse-power. On these 
grounds I am sure Mr. Morcom wi!lallow me to strike out Black- 

ol and Morecambe from his list on the first grouud, and Melton 

owbray on the second. I have been fortunate in obtaining a 
copy of the report of the meeting of the Newcastle-on-Tyne 
Electric Supply Company, which has the largest installation of 
turbines in this country, and from it I take the cost of coal, works 
cecsts, and output, This brings the turbine stations up to five. 
The reciprocating stations must be reduced accordingly. I delete 
Halifax corresponding to Biackpool, and as Salisbury is partly a 
turbine (water) station, I think I may omit that. Darwen is a 
continuous-current and battery station, and hardly comparable 
with Scarborough. A watering-place of almost the same output is 
afforded by Yarmouth. I have added a column of figures, of the 
value of which Mr. Morcom may not be aware, namely, load 
factor, and omitted total costs, as management, rent, rates, and 
taxes hardly concern steam engines, 


Steam Turbines. 
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The result of my table is to show that a station which was all 
reciprocating and of a power of 3000 kilowatts in one year, by 
adding 4000 kilowatts of turbo plant, reduced its costs for coal 
from -48d. per unit to -18d., and works costs from -98d. to -38d., 
holding the record for all Great Britain. 

Of the remaining four stations, three turbine stations are 
superior in coal, whilst the load factor of the corresponding four 
reciprocating stations is 70 per cent. better. The cost of ‘oil, 
waste, water, and stores” is hardly comparable, including as it 
does, boilers, dynamos, and mains, The same may also be said of 
repairs and renewals, 

trust my quibble may be pardoned, and I think my reading of 
the published results of such turbine stations as exist, when com- 
pared with the same number of as nearly equal conditioned 
reciprocating stations as I can find, 80 per cent. of which are also 
selected by Mr. Morcom, goes to prove that the distance ahead of 
the steam engine is undoubtedly uncertain, and is possibly repre- 
sented by a figure with a minus sign in front. 

JOHN H, Barker, M. Inst. C.E. 
Falcon Works, Loughborough, Leicestershire, 
November 30th, 





Sir,—It would be an interesting contribution to the controversy 
at present proceeding in your columns on the relative merits of 
steam turbines and reciprocating engines if someone would explain 
the reasons which have induced the authorities at Blackpool to go 
in for reciprocating engines of the high speed self-lubricating type, 
for their present extensions, after using steam turbines exclusively 
for so many years, TRUTH SEEKER. 

December 2nd. 


MOTOR CAR PROSPECTS UNDER THE NEW ACT. 


Sitr,—It is asserted that the new Act is responsible for the 
countermanding of many orders for motor cars, How far this is 
true is not easily to be ascertained, but the most casual inspection 
of price lists will indicate that several well-known firms have 
recently dropped their prices, This has been attributed to a 
desire to stimulate a falling demand, but it may equally well be 
put down to the natural result of an increased demand, and con- 
sequent cheapening of production. Since, however, the majority 
of automobilists regard the new Act with gloomy apprehension, the 
former view is perhaps the more popular one. 

It has been stated that the manufacture of motor cars in this 
country is not a paying industry, or rather, that it has not been so 
till within the last few months. This alleged failure may perhaps 
be taken with a grain of salt; it may also perhaps be urged that 
many firms have wasted money on producing high-powered cars 
for which there is very little demand. This, however, is by the 
way. The point of interest is rather connected with the effect of 
the new Act. Will it ruin the new industry just as bright times 
seemed in store forit! That is the question which those con- 
corned are now axiously debating. The answer, I think, depends 
upon the users and owners of cars, 








hog,” as the motor scorcher is termed, is a very real nuisance. 
The public, which has suffered at his hands, has demanded his 
suppression, and the police, by the institution of ‘ traps,” adopted 
the only means available to them. The average motorist is no 
great nuisance to the public, because, other reasons apart, fear of 
damaging his car keeps him from anything approaching reckless 
driving, and also the majority of cars on the road cannot make any 
excessive-speed. But there is also no question that the average 
motorist goes as fast as he can on most occasions. ere is not a 
car user in existence who Gonfines himself to the old twelve- 
mile.an-hour limit, or who has any intention of to conform 
to such a speed. He would drive a horse were bis notions of 
progression fined to that moderate rate, This being so, the 
average motorist having broken the existing law, has fallen an easy 
victim to the police trap. On being called on to stop by a police- 
man hidden in a bedge, his respect for the legal uniform has caused 
him to obey. The ‘road hog,” on the other hand, has simply 
increased speed and rushed on to freedom. The law has been thus 
made useless, so far as public convenience is concerned, and the 
=e innocent have been punished in the place of the really 
uilty. 

“ Ali’ this the new Act, by compelling cars to carry identification 
plates, will, I think, do away with. Despite all that has been 
written, despite the powerful opposition of the horse interest to 
mechanically-propelled vehicles, the average magistrate and the 
average policeman are endowed with the average amount of 
common sense, and may be relied upon to use it, and to ny od 
the administration of the law with Tinisetion. I do not think that 
the ordinary careful driver will stand much risk of losing his licence 
for purely technical offences in the matter of speed ; indeed, under 
the new identification system it is quite possible that such an one 
will hear no more of it, even if caught in the act of doing 30 
miles an hour in places where it cannot matter. I base this opinion 
ons me tolerably varied experiences of my own. In the last few 
weeks, for instance, I have been ‘‘trapped” four times. The 
speeds as calculated by the police—and I have no reason to believe 
that they were calculated incorrectly—were respectively 16, 23%, 
173, and 514 miles per hour. Neither of the speeds under 20 miles 
an hourresultedin summonses. The 234 produced a fine of 5-. only, 
while the 514 resulted in dismissal with a caution on the groundsthat 
the road being straight and empty no danger to the public existed. 
I was able on both occasions to prove careful driving in traffic and 
villages, and the magistrate went by the spirit of the law rather 
than its letter. It is true that these experiences have been happier 
than those of some motorists, but I fancy that that system of 
defence which consists in implying that police evidence is false is 
responsible for many of the fines inflicted. 

The point of great importance to the motor car industry is 
whether licences will be in danger for technical offences. As im- 
p ied above, it may be taken for granted that the majority of cars 
will exceed the 20-mile limit some time during every run that 
they make. To avoid heating, unnecessary vibration, and un- 
necessary wear and tear of the engine, a car must run on its top 
speed where possible. In some makes of car the top speed can be 
brought down very low, but in a great many c:ses this cannot 
easily be done—at any rate, not till the car has picked up ata 
good deal over 20 miles an hour. So, at least, the ordinary 
driver finds or believes. Nor is the question to be met altogether 
by low gearing, even supposing the owners to be disposed to adopt 
it. If, therefore, the police are active and the licences of thcse 
who, though they exceed the limit, can in no sense be classed as 
‘* road hogs,” are endangered, the industry is likely enough to 
suffer badly. 

In my opinion, the fate of the industry will depend upon how 
effective the identification system will prove in dealing with those 
motorists who rush inconsiderately through villages, leaving dead 
or maimed dogs, and a scared complaining public behind them. 
Will the carrying of a number check these drivers! Iam none too 
sure that it will. The new Act is very specific about the penalties 
in connection with a motorist obscuring his identification marks ; 
but how is salt to be put on the tail of this particular bird? How 
is the car, with mud or dust hiding its number, to be discovered 
after it has flashed by ’ 

This is a matter to which all those interested in the motor industry 
should give careful attention, for there is no question whatever 
but that public opinion is incensed against the inconsiderate 
motorist, and public indignation means police activity, which 

ain means the punishment or suppression of the mild offenders, 
who form the majority of motorists. It is all very well, however, 
to talk of attention being given to the matter; but how is the 
remedy tobe found / 

To appeal to the worst offenders is absolutely useles:, even were 
it possible to do so. Nor is it possible to assist the search for the 
unnumbered motorist by such restricted areas as the adoption of 
distinctive colours for the various types of cars would afford. Few 
purchasers would acquiesce in such an arrangement. It is, how- 
ever, within the bounds of possibility to do something with the 
makers’ numbers. At present these are only to be discovered on 
close inspection, but they could be worked into the cars in relief 
in such a way that obliteration would be a difficult matter, whereas 
it is absurdly easy and quick with the number plates provided 
for by law. The average owner would not object were numbering 
like this the fashion—indeed, it would have been a good thing 
had makers’ numbers been used instead of those that are being 
assigned, as they could then have been built into new cars without 
the esthetic objections that the official plates produce. I merely 
throw this out as a suggestion. But I would impress upon all 
interested in a great new industry that, the new Act being what 
it is, the success or failure of the industry depends very much upon 
the extinction of a few selfish motorists who, 7 utter disregard 
of others, have brought upon automobilism the hatred of a very 
large section of the general public. That public, if it compels the 
police to enforce the letter of the new Act, will make motoring so 
hedged about with restrictions that the pastime will decline very 
sensibly, and that would mean very black days for the motor 
manufacturing industry. On the other hand, if the new Act be 
administered in the spirit rather than the letter there is no danger 
to the industry in it. Motor MAN, 

Southsea, November 28th. 








Srr,—How will the changing of number plates be prevented! A 
motor car owner registers one number, proceeds on a tour and 
carries a couple of spare plates with different numbers, which he 
uses as occasion requires. Identification then becomes impossible. 

Felixstowe, December Ist. CHAUFFEUR, 





REPORT OF THE BRITISH ASSOCIATION COMMITTEE ON CHANGES 
IN THE SEA COAST OF THE UNITED KINGDOM. 


Sin,—Will you permit me to call your attention to certain 
inaccuracies which appear in the published accounts of this 
report! At this present moment, when inquiries are being held, 
and conferences are discussing the desirability of calling in Govern- 
ment assistance in carrying out protection works, it is of great 
importance that the hall mark of accuracy as to facts should be 
impressed upon all such reports. : 

I propose to call attention to four places only, all on the Irish 
coast, with which I am particularly well acquainted. 

On the Leinster coast we learn that the Dublin, Wicklow, and 
Wexford railway line is in danger, and that two Martello towers 
have been destroyed by the sea, which is quite correct and very 
ancient history, and we are further informed that ‘‘no beach 
material is anywhere removed.” As a matter of fact, the owner 
of the foreshore immediately to the north of Bray has for years 
past been selling the shingle and gravel at the rate of many 
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thousands of tons per annum, and as there is no Board of Trade or 
other prohibition, this serious denudation—forming as it does a 
most pressing danger to the railway line—is now going on steadily. 
I estimate that not less than 20,000 tons of beach material has been 
thus removed within the past three years. Then, again, all down 
the coast from Greystones to Wicklow, shingle and sand are taken 
in considerable quantities, and there is no probibition here either, 
though the railway line was seriously breached in two places near 
Greystones a couple of years ago. 

In the reference to Portraine, further to the north on the same 
coast, no mention appears to be made of the large quantities of 
material only recently removed during the construction of the 
Portraine Lunatic Asylum, though it is very, well known that the 
contractors .used much of the shore material, and that this 
denudation is to a great extent responsible for the presant 
dangerous encroachment of the sea on the coastguard station. 
Surely, in a report like this a strong point should have been made 
of this abstraction of material. 

. Proceeding round the south coast, we come to Youghal, where 
we are told that the width of the breach which had to be closed 
was 50 yards. As a matter of fact, at the time the embankment 
was started, the whole of the low-lying land, to the extent of some 
600 acres, was beneath the sea; the G. S. and W. railway line was 
in the greatest danger—so much so, that it was proposed to abandon 
the Youghal terminus altogethor—and the embankment had to 
close a breach not less than 500ft. across. - 

On the Kerry coast allusion is made to Glenbeigh, on the southern 
shore of Dingle Bay. Here the conditions are so remarkable that 
one looked for considerable information and comment, but there 
is apparently no mention of the important facts that since 1842 the 
sea advanced 1050it., that in 1897-8 the average encroachment 
for a distance of half a mile was over 60ft., and that there is an 
immediate danger of the loss of over 500 acres, in which must be 
included several farms and much valuable building land. 

At Gleinbeigb, Youghal, and Bray, I have been in charge of the 
shores as superintending engineer for several years past, and having 
acted as consulting engineer at Portraine, I may claim to have 
some knowledge other than that of a superficial observer, and I 
may therefore also claim to speak with some authority on matters of 
fact, measurements, Xc. 

As long ago as 1899 I sketched out a plan by which the Govern- 
ment might really advance matters, but the suggestion I then 
made as to the eatablishment of a department to scientificall 
watch the coast-lines of these islands did not meet with muc 
support either from the Board of Trade or the Board of Agricul- 
tare, though both these departments expressed interest in the 
idea, which was, however, too expensive for realisation. 

When, in 1899, a Committee was appointed by the Council of the 
British Association to consider further the question of erosion of the 
coastround the British Isles, andit was proposed, with thekind assist- 
ance of the Admiralty, to utilise the services of the coastguards in 
noting the changes and results produced by protective works, I 
pointed out at the time that the coastguards were not in a 
position from their training and equipment to take the sections, 
make plans and keep records in such a manner as would be of any 
service to engineers, when called upon to carry out works, and 
for illustration I further pointed out that it would be very difficult 
for a coastguardman, however intelligent, to give a satisfactory 
account of ‘‘ effects produced ” by protective works unless he had 
taken sections, &c., when the works were started, and could 
compare them with later sections, &c. 

The coastguardman, with his eye glued to a telescope sweeping 
the seas for wrecks and smugglers, cannot attend to the change-in- 
the-coast-line business, which requires the very undivided attention of 
areal expert. Some of these changes are indicated by premonitions 
so trifling that they are hard to detect even by the trained eye 
accustomed to gauge the importance of such phenomena. 

The report to which I am ca'ling attention was presumably 
drawn up with the viaw of attaining some useful object, or securing 
some scientific advance and addition to our store of knowledge, 
but if other places have been dealt with in the same sketchy and 
inaccurate fashion as those to which I have alluded, it is hard to 
see where any of us benefit. 

The Committee's work has now extended over three years, and 
I believe that several places have yet to be dealt with. Corrections 
may yet be made, and it is to be hoped that they will be, as 
most of your readers will agree that no report is better than one 
which isinaccurate. The greatest care should be taken to furnish 
information of a trustworthy character, and thus really assist the 
ut fortunate foreshore owner and the Government officials, who are 
always on the look out for trustworthy intelligence. 

R. G. ALLANSON- Wry, M. Inst. C.E.I. 

22, South Frederick-street, Dublin, 

November 25th. 


SUBURBAN RAILWAY TRAFFIC. 


Sin,—We are much surprised to see that ‘‘ U. R. B.” claims 
that we have not disputed the general accuracy of his contentions, 
and we very much regret that we should be obliged once more to 
trespass upon the hospitality of your columns. ‘‘U. R. B.’s” 
contention simply amounts toan assertion that effective suburban 
trattic considerations can be met by an increase in the rate of 
retardation, and we reply that the whole question of dealing with 
a fast and heavy traffic can only be solved by the adoption of high 
rates of acceleration, and that a retardation of 3ft. per second per 
second which can be obtained equally well on a steam-driven train 
and an electric one, being common to both, does not enter into the 
argument as between the systems. 

We should be only too pleased todiscuss the real and all-important 
question of acceleration on suburban lines with someone who under- 
stands the different points and conditions upon which the problem 
is based, but ‘U. R. B.” writes at some length upon matters 
which may be as correct as that 2 x 2 = 4, but which do notin the 
slightest degree affect the deductions which we attempted to draw. 
‘“*U, R. B.” claims to have shown that, whereas we have asserted 
that a locomotive weighing 120 tons is necessary for a certain duty, 
we are so far wrong that an engine of half the weight would do. 
We desire to say that he bas shown nothing of the kind, and that 
assertion dogs not constitute demonstration. We have not had 
‘*in view a suburban line which has at this moment no existence,” 
for we founded our deductions upon actual suburban lines, as they 
are to be found round London, Manchester, Liverpool, Glasgow, 
&c. We distinctly stated that. we assumed an average distance 
between stations of one mile. Surely such a suburban line has an 
existence, and it does not seem to us that it requires an engineer 
with any particular railway experience to recognise such a fair 
average for the purpose we had in view. Indeed, had we taken a 
case in which the stations are closer we could have made out a still 
stronger claim in favour of high acceleration without any fear. of 
being charged with taking up an ex parte ition. We gave 
figures to show, indeed to prove, that under the conditions 
assumed a steam locomotive having unreasonable proportions, in 
comparison with the weight of its train, becomes necessary, and 
**U, R. B.” simply contents himself by saying ‘‘ it isn’t.” 

As all our conclusions were based upon high brake power, there 
is no difference in that respect between our case and that of 
‘*U, R. B ;” but we take high brake power and high acceleration, 
and so we fulfil the conditions of suburban traffic, while ‘‘ U. R. B.” 
takes high brake power and low acceleration, and he cannot fulfi 
them, and high brake pcwer has been used for all itis worth, and it 
cannot be practically carried any further. We know of cases 
where even 4ft. per second per second have been adopted, but the 
schedule of speed cannot even then be attained, because the 
acceleration is too slow. 

If “U, R. B.” says that we may turn our diagrams end for 
end as much as we will, and still the amount of work which they 
represent is unaltered, he shows that he has no idea of the whole 
subject. The running time and the distance covered remain the 
same, but the difference in the amount of power applied is 


enormous, and may, as we have clearly shown, come to differences 
of 100 per cent. or more, according to the way in which the power 
is supplied, 

We cannot judge from paper how the steam locomotive which 
“U. R. B.” suggests will work. We should advise him, however, 
to build such an engine as soon as possib'e—the railway companies 
will only be too happy to have a 60-ton engine which will accalerate 
. 165-ton train with an acceleration of 1-5ft. up to 30 miles an 

our. ' 

For this information we will only add that 600 passengers is not 
the maximum required on suburban lines with heavy traffic, but 
that frequently a carrying capacity of 800 or more passengers is 
required. P. WALTER D’ALTON, 

December Ist, JOHN MANNHEIM, 


A HUMMING CUPOLA, 


Str,—I am interested in a foundry cupola, and I have had much 
trouble by a vibration which causes the windows of the buildings 
in the near locality to the foundry to shake, and light articles loose 
have a strong tendency to ‘‘creep,” to their frequent ultimate 
destruction. There is no loud noise, but a dull humming sound, 
The noise itself is tolerable, but the vibration is strongly felt for 
a good distance around. The cupola is 3ft. 3in. inside diameter, 
with a 5ft. belt, and with six tuyere holes fed with an Sin. blast 
pipe from a Roots blower ; the air is not free to circulate entirely 
round the belt, it being stopped up at the furthest end from the 
inlet of the blast. 

Can any of your readers advise me how to cure the trouble ’ 

SURREY. 

Batley, Dacember Ist. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


A train ferry landing bridge.—At New Orleans, where there is no 
bridge across the Mississippi River, the Texas and Pacific Railway 
operates a train ferry system. As the water level is very fluctuating, 
connection between the steamboat and the land is effected by a 
through truss bridge, pivoted at the shore end, while its water end 
has a vertical movement with a travel of 18ft. A pivoted apron 
projecting from the end of the bridge provides for small variations 
in level between the steamer and the bridge. The bridge is 200ft. 
long, with two pin-connected through trusses, 38‘t. deep and 30ft. 
apart. The river end of the bridge slides between two heavy steel 
columns rising out of the water, and in each column is a hydraulic 
cylinder, the top of whose plunger is fitted to engage with the end 
pin of the bottom boom of the truss. The apron is hinged to the 
end floor beam of the bridge, and its outer end is adjusted by 
tackle led to the tops of the two fixed columns or piers. This 
apron is 18ft. wide and 25ft. long. The bridge carries only a single 
line of rails. Each of the two columns rests upon a cylinder 
pier 64ft. diameter. The plungers carrying the river end or 
movable end of the bridge are raised by admitting water to the 
cylinder. At every 6in. of the stroke the plunger is locked against 
descending by two cast steel pawls, each engaging three teeth ofa 
vertical rack. They are connected by a toggle, and engage the 
rack automatically. To release them and allow the plungers—and 
end of bridge—to descend, the toggle lever is pulled back bya 
cord. Oa each column isa platform carrying a hand pump for the 
hydraulic cylinder and a winch for the apron. Two men can 
operate the bridge and apron. 

Lathe with mu'tiple tools.—In order to produce from the lathe 
articles which are usually made as forgings, and are therefore very 
expensive, Mr. F, B. Kleinhaus, an American mechanical engineer, 
has designed and put in service a multiple-tool arrangement for 
lathes, which allows of rapid roughing and rapid finishing of the 
work. An example of the class of work handled is a spindle, 
having six different diameters in its length, and with a collar near 
one end. An ordinary lathe carriage fitted up for this class of 
work has two sides, one on each side of the work. The front tool 
is adjusted longitudinally by moving the carriage, while the rear 
tool has an independent slide. On large lathes the two tool blocks 
may be operated by two screws, but for small lathes there may be 
a large hollow screw for the front slide, through which passes a 
shaft carrying the screw for the back slide. In another arrange- 
ment a number of tools are placed side by side, each neing with- 
drawn as it reaches the end of the surface it is to turn. In still 
another case, where the spindle has a groove turned in each dia- 
meter, the finishing tools are all arranged on one side of the work, 
while on the other side are the tools for cutting the grooves. The 
slide carrying the first set is first run up to the work, and then it 
is withdrawn and the other side run up. By this multiple arrange- 
ment of tools and by the use of high-speed tool steel the machines 
have been able, under certain conditions, to take a heavy cut ata 
speed of 150fc. per minute. It is much more rapid and very much 
cheaper to rapidly reduce and finish a bar to shape in this way 
than to forge it to approximate size and then finish it in a lathe. 

Stamped steel plant.—The new works of the American Steel 
Tube and Stamping Company, U.S.A., have a steel plant with 
three 35-ton basic open-hearth furnaces, three four-hole soaking 
pits, and 34in. blooming mill, with pumps and auxiliary 
machinery. A railway branch, operated by an electric shunting 
engine, connects the works with a main line. A wharf, 300ft by 
36ft., with a revolving gantry crane of 10 tons capacity and 30ft. 
reach, is used for unloading pig iron and scrap and loading billets 
into vessels. Another wharf is fitted with coal - handliog 
machinery—consisting of a grab bucket and belt conveyors—and 
has a capacity of 80 to 100 tons of coal per hour. The melting 
house is 228ft. by 110ft., with cranes cf 52ft. span. The furnaces 
have hearths 12ft. by 24ft., are supplied with large regenerators 
and a Wellman charging machine. ‘The charge is 72,500 Ib., of 
which 50 per cent. is pig iron, 35 percent. is light scrap, hoop and 
band iron, wire, &c.; and 15 per cent. is heavy scrap, old rails, &c, 
The product is chiefly extra soft steel for cold rolling and stamp- 
ing. Carbon, 0-80 to 0-10; manganese, 0-35; phosphorus, 
0-015; and sulphur, 0-025 to 0-035. Special heats are made with 
0-035 to 1-15 carbon. The steel is cast from the bottom into 
ingots l4in. by 18in., weighing about 3000 1b. With this product 
certain operations in deep stamping can be carried through with- 
out any annealing, while with the best steel formerly obtained 
from other makers at least three annealings were required. 
The soaking pit and mill building is 220ft. by 110ft., and the shear 
building 160ft. by 110ft. The latter has shears with tables 
inclined 1 in 24, with a length of 102ft., which avoids the 
necessity of a conveyer for removing billets from the shearing 
machine. A 50-ton crane serves the furnaces and mill, and a 
10-ton crane serves the shears. In the power plant are three direct- 
connected dynamcs of 160 kilowatts, supplying a 230-volt direct 
current for the cranes, charging machine, shear tables, roll lathe, 
yard shear, coal conveyors, and lighting. 

Modern foundry transportation methods.—In the new Sturtevant 
foundry at Boston, U.S.A., special attention has been given to the 
methods of transporting and handling materials.. There are two 
longitudinal craneways, 35ft. wide, separated by a central floor 
35ft. wide, and baving side floors 30ft. wide. These carry 20-ton 
electric cranes. The charging room is at one side of the building, 
midway of its length. At one end are the brass foundry, core 
room, and wash room, at the other end is the cleaning room. 
Brick walls, 3}ft. high, in line with the columns, separate the 
casting floors. In the centre of the floor beneath each crane and 
in the centre of the middle floor isa narrow gauge line with turn- 
tables connecting with lines in the transverse gangways. This 
provides for the distribution of metal, &c., toall partsof the building. 
Alongside of the railway, which serves iron from ladle trucks to 
the bench floors, isa trench lined with brick to catch drippings 
and in which to pile hot castings. The railway is of 2ft. gauge, 





laid with 12 1b, flange raile, No points or crossings are used, all 


connections being made by turntables having a top pla : 
on roller bearings, and centred by a conical | rd : The unaing 
charging cars are raised by a lift to the cupola platform, and 
empty car runs by gravity down this platform to another lift, 7D 
bring the car to rest the end of the gravity track js inclin i 
upward, while at the end is an hydraulic buffer stop. ‘The led 
cars have cylindrical ladles and enclosed spur gear for tilting, Tp 
dumping cars are conical and so balanced as to be practically salt 
dumping. All cars have ball bearings. . 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades are rather quiet this week, and the fame 

may be said of the iron and steel trades, Some of the fore) 

orders are more satisfactory than recently, alike for engines and 
machinery, and for some classes of iron and steel. (Quotations con. 
tinue weak, and the tendency on ’Change in Birmingham op 

Thursday was all in consumers’ favour. 

A great deal of attention has been aroused in this district by the 
letter which Mr. Chamberlain has sent to the Times for publication 
written by Mr. Joseph Brailsford, the chairman of the Ebbw Vals 
Steel, Iron, and Coal Company, Limited, and: which shows what jg 
being done in the matter of the importation of American atid 
German material into Newport for use in South Wales and in the 
Midlands. © The general opinion in this district is in favour of Mr 
Brailsford’s contention that some steps ought to be taken by 
which foreign competition can be modified or met. © Mr. Brailsford 
goes so far as to assert that ‘‘it is only a matter of a few mors 

ths—for this petition has al y continued for over throg 

years—before the English steel makers will be crushed out of exist. 
enca, and the English market will be at the German’s mercy,” 
Staffordshire and Midland opinion does not go quite so far as this 
last declaration, but most of the iron and steel and engineering 
firms are agreed that the position is getting serious, that the time 
for ‘‘an attitude of masterly inactivity ” is over, and that the time 
for doiog something to remedy the growing evil has arrived. Such 
is the opinion of the majority of manufacturers on the subject in 
this district, so far as I have been able to gather, 

Industrial progress is exemplified by the Birmingham Mint 
dividend of 5 per cent. for the six months ended September, for it 
is consistent with the 10’ per cent. paid ‘for the whole of the 
previous year, although it is below the 12} per. cent. rate which 
obtained during each of the five years preceding 1900-1. That, 
however, was an exceptionally prosperous period, which could 
hardly be expected to be continued ; indeed, never prior to 1896.7 
had more than 8 percent, been paid in any one year, and in 1894.5 
a distribution of only 3 per cent. wasmade. It may be remembered 
that the company was registered in 1889 to take over the business 
of Messrs, Ralph Heaton and Sons, manufacturers of coins, brass 
and copper goods, and of metal, &c., for ammunition and other 
purposes. The authorised capital is £80,000, in shares of £5, and 
there are also 5 per cent. debentures to the amount of £50,000, 
It is pleasing to find the company still holding its own, and in 
some departments making considerable headway, in spite of 
growing competition. 

It is good news for British tramway rail and equipment makers 
that the Birmingham City Council have this week passed the 
following resolution :—‘‘ That, in the opinion of this Council, it is 
much to be regretted that the Tramways Committee should have 
considered it ry to purchase tram rails from abroad ata 
time when British industry needs encouragement and support.” 
It was carried by sixty votes to two. A further resolution was 
then submitted to the effect that manufactured articles of any 
description shall be specified to be of British manufacture, this 
provision to be applicable to machiriery, plant, rolling stock, and 
other goods required ia any-department of the Corporation, After 
debate, however, it was decided to refer this last proposition to 
the General Purposes Committee, ‘‘ to consider its effect upon the 
fi ial and administrative work of the Council.” It is to be 
hoped that the General Purposes Committee, when they have 
before them the alternative of ‘‘ pence or patriotism,” will chovse 
the latter. 

















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The year is drawing to a close with a very dis- 
couraging outlook as regards both industrial and business con- 
ditions in the engineering, iron, and steel trades of this district. 
So far as new work is concerned the quantity giving out continues 
to lessen, and is now likely to do so until after the turn of the 
year ; and the various sections of the engineering trades remain 
in much the same unsatisfactory situation that I have noted for 
some time past. The market position in the iron and steel trades 
is just now disorganised, mainly due to American, Canadian, and 
continental competition, and the fear that next year may witness 
a serious slump in prices as a consequence. 

A weak, irregular tone represented the general position of the 
iron market at Manchester, on Tuesday, the tendency towards a 
steadier tone, referred to last week, having been only temporary, 
and not only was there a renewed giving way in practically all 
descriptions of raw material, but substantial reductions were also 
announced by local makers of finished iron. Even these lower prices 
scarcely satisfy buyers that the minimum has yet been reached, and 
transactions are mostly restricted to i diate requir ts, 
The possibility that both American and Canadian pig iron may 
before long become serious competitors here, and bring about 
further reductions in English prices, is evidently forcing on the 
market iron held in second hands at almost any price that can be 
got, whilst for delivery forward there are exceedingly low 
quotations, “ : 

At their usual Sly meeting on Friday the Lincolnshire 
makers decided upon a further reduction in their list basis rates 
of 1s, per ton on No, 3 foundry and 6d. per ton on forge qualities, 
an extraordinary feature about this reduction being that No. J 
foundry, No, 4 forge, and mottled and white are all now quoted on 
the same basis. Lancashire makers nominally have made no 
change in their quoted rates, but Derbyshire is, if anything, a 
trifla easier, although not actually quoted lower. Delivered Man- 
chester, the quotation for No. 3 foundry Lancashire is nominally 
53s. 6d., but where sales are made, under this figure has to be 
taken. Lincolnshire No, 3 foundry is now 47s., with Derbyshire 
ranging from 52s, 6d. up to 53s. 6d. net. Forge qualities, de- 
livered Warrington, are being quoted 47s. 8d. Lincolnshire and 
about 48s, Lancashire net, with Derbyshire practically out 
of the market. Canadian forge iron is being offered at 4/s., 
and could in all probability be bought at 46s. if offers for any 
quantity were forthcoming. Middlesbrough iron has eased down 
about 6d. to 1s. per ton on recent quotations, and delivered by rail 
Manchester now averages 503. 10d. to 51s, 4d. and 51s. 7d. for 
named brands. Scotch iron is also easier, and both Eglinton and 
Glengarnock are to be bought at exceedingly low figures, which in 
the case of Glengarnock are 2s. below what makers are quoting. 
Delivered Manchester docks Eglinton and Glengarnock can be 
bought at 54s., with Gartsherrie quoted about 58s. 7 
Canadian and American iron continue to be offered for delivory 
in this district, and sellers of the respective brands are keenly 
competing to secure orders. Of American there would be ready 
sellers at 49s. delivered Manchester docks, with Canadian iron 
offering at 6d. below American quotations, and it would be 
difficult to say at what price orders of any weight could be placed. 
There are anticipations that heavy shipments of Canadian iron are 








likely to be made to this cou and also that large quantities of 
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will come over as bottom weight in the cotton 


Amete iderable quantities of both these irons being already on 


ships, cons 
Lae ‘ : 
Very little inquiry 1s still reported for hematites, and prices 
ronal tend downwards. Barrow No, 3 foundry could be bought 
pon makers at about 63s., whilst in the open market there are 
sellers at a couple of shillings below this figure; for some special 
brands prices are being fairly well maintained, but are practically 
e market. 
onl Lancashire associated bar makers at their meeting held in 
Manchester on Tuesday reported the state of trade very unfavour- 
able, and the opinion was generally expressed that in view of the 
considerable drop in raw material recently, consumers were holding 
pack orders in anticipation that lower prices for finished iron would 
ily follow. With finished iron prices unremunerative, 
notwithstanding the reduction in raw material, makers were 
strongly averse to any great giving way on current rates, but 
ultimately it was resolved that a reduction of 5s. = ton should 
be announced, bringing the basis price to £6 5s, This, however, 
was to be the minimum for delivery at stations, with £6 6s. 3d. to 
be quoted for delivery into warehouse, the only concession upon 
these figures yy usual 24 per cent. trade discount. With 
the reduction in Lancashire bars there is also some easing on the 
rt of North Staffordshire makers for delivery in this district ; 
their quotations now range from £6 7s. 6d. up to £6 123. 6d. per 


— Lancashire hoop makers also held a meeting the same day, 
but with a moderate busi still passing through they were in a 

ition to maintain prices, and gern remain unchanged at 
Pos 6d. random to £7 7s. 6d. special cut lengths, delivered 
Manchester, and 2s, 6d. less for shipment. 

Nut and bolt makers report a very unsatisfactory condition of 
trade, most of them being short of orders, and although nominal y 
list rates remain unchanged, there is constant cutting in prices to 
secure business. 

In the steel trade only an indifferent sort of business is reported, 
with a more or less general weakness in prices. Competition con- 
tinues keen in billets, but low prices fail to bring forward any 

e weight of buying. American and Canadian billets can be 
readily bought at £4, delivered in this district, and even a trifle 
under this figure would probably be conceded if anything like 
ood offers were put forward. German billets remain at about 
£4 4s for 4in. and upwards, and £4 5s, for 2in. and upwards, with 

lish quotations somewhat irregular ranging from £4 7s. 6d. 
and £4 16s. up to £4 12s. 6d., delivered in the district. 

In manufactured steel prices are without really quotable altera- 
tion, but where there is anything doing to really test the market a 
want of firmness is shown on the part of se lers. Delivered in this 
district bars range from £6 33. 6d. to £6 5s. and £6 7s. 6d; 
common plates, £5 17s. 6d. to £6 2s. 6d.; angles about the same 
figure, with boiler plates £6 12s, 6d. as the Association basis, but 
noorders of any moment being booked, owing to the generally 
depressed condition of the Lancashire boilermaking trade. 

An absence of any real improvement still represents the position 
generally throughout the coal trade. Notwithstanding the winter 
season is now so well advanced, the demand for hvuse-fire con- 
sumption continues indifferent Requirements for iron-making, 
steaw, and general manufacturing purposes tend rather to slacken 
off than otherwise ; whilst engit e clas-es of fuel, although the 
better sorts are somewhat scarce, are generally plentiful on the 
market. All through prices are only being maintained at late 
rates, even for house-fire coals ; whi'st for other descriptions of 
fuel they remain low, and for the most part at an unremunerative 
basis, 

From most collieries reports continue not at all of a satisfactory 
character with regard to the lower qualities of round coal. Trade 
and industrial prospects in the engineering iron and steel trades, 
so far from indicating any present probability of improvement, 
tend rather in the direction of lessening requirements, owing to 
slackening work and depression in most branches, Increasing 
consumption for common house-fire purposes is, of course, taking 
off the market a considerable quantity of the lower qualities of 
round coal, but for stsam and forge purposes the demand con- 
tinues only moderate, with prices stil] ranging low, but without 
any really quotable change from late rates. At the pit mouth the 
commoner sorts of steam and forge coal remain about 7s. 9d. to 
8s, 3d., with the better qualities quoted 8s. 6d. to 8s. 9d. per ton. 

A fairly active demand for the better qualities of slack is stil! 
reported throughout Lancashire, and at most of the collieries the 
restricted production of late has barely been keeping e with 
requirements. Prices are consequently firm at the full quoted 
rates, but any advance upon these is not obtainable. The lower 
descriptions of slack, however, remain without appreciable 
improvement, and there are plentiful supplies on the market, 
chiefly coming in from outside districts, which keep prices down 
at a low level, 4s, to 4s. 6d. being average figures for common 
Iancashire slack, 5s, to 5s. 6d. for medium sorts, with the best 
qualities of slack fetching from 6. up to 6s. 6d. and 6s, 9d. 





r ton, 

_ The shipping trade continues to improve slightly ; there is more 
inquiry on the market, and prices are not cut quite so low as 
recently, Delivered at the ports, ordinary descriptions of steam 
coal could scarcely be bought under 9s. to 9s. 3d., with better 
qualities quoted 9s. 9d. to 10s. per ton. 

The position in the coke trade remains much as reported last 
week, furnace qualities being only in very moderate request, with 
prices tending towards weakness, but foundry cokes in good 
demand, with no alteration upon late rates. 

I have been informed by one of the leading ofticials of the 
Miners Federation that the colliers, who during the present week 
are recording their votes for or against the conditional agreement 
come to by their officials for the renewal of the conciliation board 
are not all very enthusiastic about it, and a large number of 
votes are being recorded against it. So far, in Lancashire they 
would seem to be pretty evenly divided, but it is thought more 
than probable there will be sufficient majority to ensure its 
acceptance, 

_,Parrow.—There are more acute signs of depression in the hema- 
tite pig iron trade this week. Never in the history of the hematite 
trade has there been so sudden a falling off in the demand for 
metal, and as stocks are still very large in makers’ hands, it has 
been found necessary to reduce the output of iron still further. 
The Harrington Company is putting a furnace out of blast, and 
there are now only 24 furnaces in blast, as compared with 35 in the 
corresponding week of last year. Stocks of warrant iron have 
increased during the week by 480 tons, and now total up at 13,297 
tons, Makers have reduced their prices to 55s. for mixed Bessemer 
numbers net f.o.b., a drop of 6d. on the week, but business can be 
done at under this nominal price, Warrants are idle. Sellers: juote 
52s, 44d. net cash, buyers 52s. 

The Barrow Steel Company some time ago modernised its No. 9 
furnace, and last week it made the record output for this district 
by producing 1840 tons of metal. The record was previously held 
by the American furnace at Askam with 1803 tons. The capacity 
of the Carnforth furnace recently erected on the American 
Principle has not yet been tested, but 1840 tons represents an out- 
put equivalent to any three furnaces on the West Coast some 
twenty years ago, The great output is secured by means of 
heavier blasts and higher temperatures. 

Iron ore is very = and is being stocked at some of the mines. 
Prices are easy at 10s. per ton net at mines for good average sorts. 
It is reported that a good find of iron ore has been made at Lindal. 
Spanish ores are in small request. 

The steel trade is very quiet, and orders are only moderately 
held, while new business is exceedingly small. The rail mills are 
on full time, but the plate mills are only working on the day shift. 
Prices show no variation. The outlook is in no sense satisfactory, 
although it is expected that better trade will be experienced in 
the new year so far as shipbuilding material is concerned, 

Shipbuilders and marine engineers are quiet, and are really not 


more than half employed. Orders for new tonnage are very few, 
and keen competition is experienced. It is reported that the 
Chilian battleships Libertad, built at Barrow, and now on her 
trials, and Constitucion, building at Elswick, have been sold. 
Coal and coke depressed. Prices easier and deliveries large. 
The shipping trade of the West Coast is quiet. The exports of 
pig iron last week amounted to 4320 tons, and steel 7042 tons, 
making a total of 11,362 toas, compared with 13.989 tons in the 
corresponding week of tast year, a decrease of 2627 tons. For the 
year to date the aggregate shipments have reached 794.442 tons, 
compared with 896,541 tons in the corresponding period of last 
year, a decrease of 102,099 tons. Freights are low, and several 
ships are laid up. 
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THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 

THE cold snap we are now having has caused household fuel in the 
Yorkshire district to be brisker. The weight of coal recently sent 
to the metropolitan and Eastern Counties’ markets is not so light 
as has been represented, but it is now cunsiderably heavier. 
Winter stocking was unusually delayed this season, owing doubtless 
to the abnormally open weather, but supplies are now being 
pretty freely ordered, both on loca] and distant account, and the 
advance imposed in October, and then only partially insisted upon, 
is now the rule, Barnsley softs, good screened coal, fetch 11s. to 
lls. 6d. per ton ; inferior kinds, 10s. to 10s, 3d. per ton ; Silk- 
stones, in which there is not quite so much doing, are quo.ed at 
13s. to 13s, 6d. per ton ; secondary grades, from lls. to lls. 6d. 
per ton. Nuts are in freer request than even in the higher 
qualities, 

The steam coal trade, of course, has tapered off with the ad vanc- 
ing season, but a fair weight is still being sent to Hull and other 
Eastern ports, South Yorkshire doing the great bulk of the 
business, Heavy deliveries are being made to the railway com- 
panies under contracts, the coal sold in the open market being 
rather less than last month. What trade is done, however, still 
fetches a slightly more than the contract price of 9s. per ton. 

In gas coal there is a capital d d, the companies and 
corporations making now their largest production of gas for manu- 
facturers and private consumers. In small coal the improvement 
in the Lancashire textile trades sustains the better demand pre- 
viously noted, Fair orders are also coming in from other quarters. 
There is rather less doing in coke, the make at m:st of the ovens 
being in excess of requirements. No improvement is looked for 
this year. 

Iron values fluctuate somewhat, but the changes are more 
nominal than real, and the quotations now given do not differ 
materially from those previously rep»rted. For delivery in 
Sheffield the prices are as Sallonas— West Coast hematites, 66s. 
per tou ; East Coast ditto, 58s, to 58s 6d. ; Lincolnshire forge iron, 
453, 6d. ; Lincolnshire foundry, 46s. ; Derbyshire forge, 44s 6d to 
45s. ; Derbyshire foundry, 49s. 6d. ; bar iron, £6 10s, to £6 15s, ; 
Siemens, £7 5s. 

Very grave complaint is heard in the East End and other centres 
of the heavy trades. Men are being paid off every week through 
lack of employment, both in the ranks of the skilled and unskilled 
workers. It is now over a month since tenders went in for the 
armour plates required under the new Admiralty programme, and 
no‘ hing has yet been heard in reply. In other classes of military 
material there is equally little Sate while marine and railway 
specialities are but sparingly called for. The principal work at 
present in hand is for tramway materia], in which Sheffield has won 
a distinct reputation. Orders in this department are coming forward 
in gratifying numbers both on colonial and home account. 

In the steel trade the work is unevenly divided, but there is 
nothing like the volume required to keep the plant employed. 
There is talk of foreign steel being ‘“‘ dumped,” but so far none 
has been sent into this district. 

In the lighter staple industries the report is by no means favour- 
able. Very few houses in the cutlery, silver, or plated trades can 
keep their hands anything like on full employment. No prospect 
of improvement can bs entertained this year. Both in the heavy 
and the light trades the outlook for workmen at Christmas is far 
from bright. 

The Derwent Valley Water Board have accepted the tender of 
Messrs. Morrison and Mason, of Glasgow, for the construction of 
the Rowsley to Whatstandwell section of the main aqueduct, and 
authorised the Common Seal to be affixed to a contract with the 
firm for the execution of the work, 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE slackest month of the year has now been entered upon, and 
bnsioess is very dull, with pig iron prices moving downwards, and 
other quotations weak. Cleveland pig iron has dropped 9d. per 
ton since the early part of last week, as also has hematite pig iron. 
In the first two days of this month Cleveland warrants declined in 
value 7d. per ton, which was at a good deal quicker rate than 
was reported in November, seeing that over the whole month the 
fall was no more than 10d. per ton. On Wednesday the close was 
at 41s. 8d. cash buyers, that being 11s. 3d. per ton below the best 
price of the current year, and a lower figure than has been reported 
since the spring of 1901. What is more, there is a backwardation 
in the quotation for warrants for forward delivery ; most of the 
year a contango has had to be reported, but now consumers take 
an unfavourable view of the prospects of trade for the early part 
of next year, and offer less money for forward than for prompt 
deliveries ; indeed, the further the delivery is ahead the less money 
they are prepared to offer. Certainly the outlook for the winter 
is not at all encouraging, and buyers expect that prices will 
go down still further during the season, while there is no reason to 
believe they will improve. The deliveries on export account are 
on a smaller scale than they have been for several months, and 
stocks in the public warrant stores, which have been declining for 
a long time, have commenced toincrease again. The less favour- 
able statistics have detrimentally affected the prices, though 
lessened exports area feature of the last month of the year, as, on 
account of the stoppage of inland navigation on the Continent, 
iron cannot well be conveyed cheaply from the ports to the 
interior. 

Cleveland makers’ iron is not declining in value as rapidly as 
warrants, but producers are showing more anxiety to sell, as are 
also some of the holders of warrants, though the latter are held in 
comparatively few hands now, and thus it might have been 
expected that they would have been more firmly maintained. 
No. 1 Cleveland G.M.B. pig iron continues weaker in value than 
other qualities ; there is not a large stock of it, probably not more 
than 10,000 tons, but that is considered too ou at this season of 
the year, seeing that little is wanted in the winter season, when 
continental buyers, who are the chief consumers, cannot well take 
supplies. The price is not more than 43s. 3d. per ton, and that is 
secured with difficulty, No, 3 has been mostly sold at 42s. 6d. this 
week, but 42s, 3d. was taken on Wednesday, and even 42s., the 
last by second hands. The pressure of demand has subsided, and 
consumers look for lower prices. 

No, 4 foundry continues scarce, and buyers pay 42s. 3d. for it. 
This is the quality that is chiefly taken by the Scotch consumers, 
but they are receiving much less than of late. In October, 61,785 
tons of Cleveland iron were sent to Scotland, by far the largest 
quantity ever recorded, but last month this had fallen to 41,432 
tons, and this month the delivery is on a still smaller scale, The 
lower qualities of Cleveland pig iron are not in good request, and 
taking into account the unsatisfactory condition of the finished 
iron trade, they could not be expected to be so. But the output 





and stccks are so small that they realise relatively better prices 


than will be paid for No. 3, Thus 42s. has to be paid for grey 
forge, and about the same for mottled and white. 

The producers of East Coast hematite pig iron are doing badly, 
and prospects of improvement are the reverse of good. With the 
price of mixed numbers reduced to 51s. per ton, and rubio ore 
raised to 15s. 14d. and even 15s. 3d. c.i f. Tees, it is impossible to 
see how the muker can realise any profits. The blowing out of 
additional furnaces on the West Cuast makes the competition less 
keen, but even yet too much hematite iron appears to be produced, 
and prospects for the winter are the reverse of encouraging. 
They depend greatly on the shipbuilding industry, and that has 
not been so unsatisfactory for seventeen years or more. The stiffer 
price of rubio ore is due to the fact that there is a shortness of 
supply, caused by the labour difficulties in the North of Spain, 
and consumers are anxious to buy, for they have almost exhausted 
their stocks, which is an unsatisfactory feature in face of the sea- 
son, when deliveries of ore are frequently interrupted by the bad 
weather at the mines and on the sea. 

Exports of pig iron from the Cleveland district last month were 
better than are usually reported in November. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores decreased rapidly in the first twenty days of November, as 
it had been doing for several months, but in the last ten days 
there was a steady increase. On November 21st the stock was 
down to 95.788 tons, the smallest quantity reported since the 
spring of 1901, but November closed with the stock at 98,157 tons, 
the net decrease for the month being 11,512 tons, and for the year 
23,500 tons. The stock now is nearly 47,000 tons less than the 
largest tonnage ever held this year. 

The finished iron and steel trades are very dull with the excep- 
tion of the steel rail business. More particularly are the plate 
and angle mills very irregularly occupied, and steel ship angles 
have been reduced another 23. 6d., making them 103. per ton 
lower than they were a few weeks ago ; they can be bought to day 
at £5, less 24 per cent. f.o.t. Steel ship plates are quoted at 
£5 10s.; iron ship plates, £6 5s.; common iron bars, £6 2s. 6d.; basic 
steel bars, £6 5s., all less 25 per cent. German steel billets are 
still being imported somewhat freely into. the district, the 
consumers being able to get them at a considerable reduction from 
the figures which local manufacturers are quoting. Heavy steel 
rails are firm at £5 net at works. 

The statistics officially compiled by Mr. Waterhouse for the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England show that the net average price 
realised by the producers for finished iron during September and 
October was £6 4s. 0-77d. per ton, that being 2s. 1-21d. per ton 
less than the price reported for the previous two months. Iron 
rails fell 7}d.; iron plates1s 9}d.; and iron bars nearly 3s. per ton ; 
but iron angles showed an improvement of 3d. perton. Wages 
at the manufactured iron works in this district will, during 
December and January, remain the same as they have been during 
the past two months, and in fact for more than a year and a-half, 
for there has been no change since the spring of last year, and the 
realised price will have to fall to £6 2s. 6d. before there can be 
any reduction. In the deliveries there has been an increase for the 
two months of 16 per cent., the improvement being rather marked 
in the case both of plates and angles. 

The shipbuilding trade shows no improvement, though the 
inquiries for new tonnage are rather more numerous than they 
bave been of late ; but these are regarded as simply ‘ feelers.” 
However, Messrs. Ropner and Sons, of Stockton, have secured 
orders to build two steamers for the General Steam Navigation 
Company, and Messrs, William Gray and Co,, West Hartlepool, 
have received orders f. r two steamers. The question of the reduc- 
tion of wages at the shipyards is not yet settled, but it is now 
believed that no difficulty will be experienced in coming to some 
arrangement. 

The death is reported of Mr. William Cochrane, of Newcastle- 
on-Tyne, the chairmau of Cochrane and Co., Limited, Ormesby 
Ironworks, Middlesbrough. He was the son of Mr. Alexander 
Brodie Cochrane, of the Woodside Ironworks, Dudley. He was 
one of the leading men in establishing the Durham College of 
Science, and received from tbat Institution the degree of M.Sc. 
The death of Mr. J. L. Thompson, of the firm of J. L. Thompson 
and Co., shipbuilders, Sunderland, is also reported, as well as that 
of Mr. John Scott Wood, of Wood, Skinner and Co., shipbuilders, 
South Shields. Mr. Thomas Philips, who has been principal 
surveyor for Lloyd’s Register of British and Foreign Shipping at 
Newcastle for three years past, died there on Monday at the age of 
fifty-six years. He was principal surveyor previously at Greenock, 
Hartlepool, Southampton, and.Plymoath. He served his time at 
Pembroke Dockyard, and was for a number of years in the service 
of the Admiralty. 

The coal trade has been much interfered with during the last 
week or ten days by the weather ; deliveries have been a good deal 
curtailed, and operations have been irregular at a number of the 
collieries. Owing to the delays in the arrivals of vessels, there has 
been a plethora of Jaden wagons at the shipping places, and a 
dearth of empties at the collieries. Prices for prompt delivery 
have declined in consequence. Thus best steams are now down 
to 9s. 74d. f.0.b.; seconds to 8s. 3d.; and smalls to 4s. 3d.; while 
best gas coals can be gotat 9s. House coals are, however, becoming 
dearer, the price having been put up ls. per ton this week. Coke 
is steadier, on account of the putting out of a considerable number 
of ovens and the scarcity of unscreened coal. Fully 15s. 6d. f.o.b. 
has to be paid for foundry coke, and 14s. is the least that will be 
taken for medium coke delivered at Middlesbrough furnaces, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market hasagain been very quiet thisweek, The tone of 
business continues to be affected by the unfavourable reports from 
America. There is very little speculative interest in warrants, 
and users of iron are buying only to meet present wants, 

There are 87 furnaces in blast in Scotland, the same number as 
at this time last year, and of the total 41 are making hematite, 40 
ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are again in some cases rather 
lower. 

There is a moderate demand for Scotch hematite pig iron, which 
is quoted by merchants 57s., for delivery at the West of Scotland 
steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5490 tons, compared with 11,004 in corresponding 
week of last year. No iron was sent to the United States, but 
Canada took 100, tons, South America 70, India 105, Australia 
375, Holland 405, Spain and Portugal 20, China and Japan 150, 
other countries 35, the coastwise shipments being 3953 tons 
against 3274 in the same week of last year. 

e arrivals of Cleveland pig iron at Grangemouth were consider 
ably smaller than usual. They amounted to 6555 tons, compared 
with 10,373 in the corresponding week, showing a decrease of 
3818 tons. There is still, however, an increase in these imports for 
the present year to date of 86,634 tons, and the aggregate arrivals 
for the year amonnt to no less than 538,711 tons. 

The foundries have still in most cases good orders in course of 
execution. There is, however, a slackening of business in various 
directions. This falling off affects for the most part the makers 
of — castings. Tbe manufacturers of water and gas pipes 
and such heavy castings are well employed. 

The locomotive engineers are busy, except in the case of some 
of the home railway shops, where work had been restricted 
owing to what is supposed to be temporary causes. Large ship- 
ments of engines are being made from Glasgow to South Africa 
and elsewhere, 

The finished iron trade is quiet, and there is a scarcity 





orders, 
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The steel makers are finding orders difficult to obtain. This 
is particularly the case as regards shipbuilding steel. Work has 

n much reduced in ios inearia, and considerable numbers 
of men are being discharged week by week. 

There are numbers of fair contracts coming forward for bridge 
and for structural material for home use, and it is expected that 
most of the work will be placed with local manufacturers. 

The coal trade has presented a somewhat firmer aspect in the last 
few days, owing to the occurrence of cold weather. The severe frost 
and snow have brought forward a greatly increased demand for 
household coal, and there is already some talk of raising prices 
to the home consumer about ls. per ton. The past week's ship- 
ment of coal showsa reduction of about 15,000 tons compared with 
those of the preceding week. As to future business in the shipping 
trade there is a good deal of uncertainty, and very few contracts 
are being entered into, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN important meeting of the Coalowners’ Association was held 
in Cardiff on Saturday, when several subjects of interest were dis- 
cussed. One of these concerned the stop-day litigation, and the 
course to be taken in the statement of claims for damages against 
the Miners’ Federation, the defendants in the action. Another was 
the scheme which has been suggested by some coalowners for sub- 
sidising those collieries which are now working at a loss. It was 
stated during the discussion that if some relief were not given, a 
number of collieries would have to be abandoned. In neither case 
was any report made for publication, and this was but natural, 
seeing that both subjects have been again relegated to a com- 
mittee. 

A 7ft. vein of coal, called the New Cribbwr, has been struck at 
Morfa Colliery, Port Talbot, and other veins are anticipated. 

The weather has been somewhat adverse to a brisk coal trade at 
the ports, and itis evident that buyers have calculated upon a 
drop in price, consequent upon the reduction of 5 per cent. in 
wages which came into force on December Ist. This, however, 
has been resisted, especially for forward business, What with 
Admiralty contracts and sales to Russia and Japan, Xc., most 
coalowners are secure for some time, and the usual house coal 
improvement is setting in. Spain is buying freely. Monmouth- 
shire slightly easier ; smal! steams vary ; house coal advancing, 
France increasing its demands at Swansea ; but I note that the 
slackness in the lower part of the Swansea district continues, and 
the Gueret strike remains. 

Over a wide tract in Wales the question of forestry, with a view 
to colliery requirements, is being actively discussed, and I shall 
expect to see practical steps taken in the next year. A very large 
area in Wales, it is shown, would grow larch. Japanese, which 
grows 3ft. in the year, would, says an authority, suit well for 
pit-wood. 

With the exception of Dowlais, where a fair amount of business 
has been done in steel rails, fish-plates, and billets, the iron and 
steel trades of Wales are not in a satisfactory state. Cyfarthfa 
has not been working regularly, though better this week, and at 
various works in Monmouthshire trade is dull and prospects 
gloomy. A long list migbt be given of these works, some of which 
are figuring in the fiscal discussion ; and it is currently reported 
that the effect of American consignments added to those from 
Germany will be to close down some works, unless united action 
can be taken as in the Midlands. The chairman of the Ebbw Vale 
Company, Mr. Brace, one of the collier representatives, and others 
are commenting very ably in the local press upon the subject, and 
both sides—Free Trade and partial Protection—are well supported. 
The working men, influenced by the pulpit and platform, are 
taking, so far, little active part. 

In the tin-plate districts working has been regular, and labour 
disputes would now appear to be adjusted in connection with the 
millmen. The work turned out last week was considerable, 1600 
boxes per mill having been registered in various works, and over 
66,000 boxes sent from the men to stock. Shipping was limited to 
52,000 boxes, but this week no less than sixteen large vessels are 
in dock to load for Russia, America, and other quarters, which 
will reduce stock, which now stands at 152,000 boxes. At Pontar- 
dawe new sheet mills have been started. Mannesmann tube works 
are not very brisk, and engineering sheds and foundries not so 
active as desirable. In the Newport district a good deal of brisk- 
ness characterises the works of Messrs, Lysaght and Nettlefolds, 
and as showing that imports, though large, are not all German, a 
substantial cargo of 1000 tons pig iron came in this week from 
Middlesbrough and 563 tons from Grimsby. 

Large imports continue to arrive of Spanish iron ore. Swansea 
last week imported nearly 500) tons. A correspondent inquires 
whether there are not still remaining large unworked tracts of 
Welsh ironstone? Yes, millions of tons under the coal seams, 
but its low percentage, compared with Yorkshire, American, or 
Spanish, put it out of court. 

The little that is worked in connection with coal is readily 
bought up for the Midlands, and I see in the neighbourhood of 
Welsh ironworks a little store for mixing. 

Blaenavon at one time kept a furnace going for cold blast work- 
ing up of Welsh ironstone. Now steel can be made of any desired 
quality. 

On ’Change, Swansea, this week there was a good deal of comment 
amongst makers in regard to the condition of the iron and steel 
trade. It was agreed that the pig iron market was in a serious 
state. The present prices are not only remunerative, but in some 
cases entail a loss. It was stated that in other districts named 
furnaces had been blown out on this account. Pig quotations, 
latest, are as follows :—Glasgow warrants 48s, 9d., Middlesbrough 
No. 3, 42s, 2d., hematite warrants, mixed numbers, 52s. 3d. 

Finished iron and steel prices remain, and business was reported 
quiet, as is usually the case at the close of the year. Steel rails 
from £5; heavy sections offer inducements. Home demand, 
extensions, and renewals may now be expected to be quiet, and 
to take a secondary place until the new year. 

Colonial demand, particularly India and the Cape, continues. 
With regard to India, an engineer lately returned states that in 
time India will exploit its large iron ore stores, and having lime- 
stone for a flux and ample coal, will be more or less self-supporting. 
It has taken Canada fifty years to do this, and the present 
generation, at least, need not trouble. 

Latest, in Swansea trade circles, it is rumoured that large importa- 
tions of American steel are on the way, and that cargoes may be 
expected early in January. It is known that agents for American 
speculators have been in the district, but no definite facts can be 
gleaned of quantities or prices. Buyers—alleged—are reticent, 
but prices are generally believed to be under the local figures. 

At Ebbw Vale, on Monday evening, at a social gathering, Mr. 
Brailsford, the chairman of the Ebbw Vale directors, said publicly, 
‘*that the top mill closed down on Saturday, after working for a 
century, and for forty years as the property of the company. It 
had been closed in consequence of the energetic dumping down of 
foreign material, at prices considerably less than it could be pro- 
duced here, It gave employment to 750 men, and whether the 
mill would be re-started depended upon what was done in defend- 
ing our industries from the attacks now making.” 

Mr. Ashworth, of the Wolverhampton district, has been 
appointed to succeed Mr. Augustus Lewis as Inspector of 
Factories for the South Wales division. Some exception has been 
taken to the appointment in Wales on account of Mr. Ashworth’s 
non-acquaintance with Welsh. 

Discussion continues in the Cardiff and Barry districts relative 
to the suggested Dry Dock combination on the south side of the 
Bristol Channel. 

It is proposed in Cardiff to seek borrowing powers for £70,577 
towards the Cardiff Tramways extensions, double lines, &c. 

A South Wales coal company is being floated, I hear, that is to 


be composed of consumers, shareholders having coal supplied at 
lower rates. 

Anthracite combinations are still under discussion. 

Llanelly Harbour question is now said to be within appreciable 
distance of settlement. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Tus week again little has been done in the iron and steel 
industry over here ; very few orders of weight have been forth- 
coming, as consumers do not feel inclined to buy more than is 
absolutely necessary, and the want of confidence that continues 
such a marked feature of the present iron trade prevents an 
improvement in the general demand. 

In Silesia the business in pig iron has been fairly regular and 
the rolling mills are in pretty active employment, but they complain 
of low rates. The different articles of manufactured iron continue 
in moderately good request ; only in plates very little is done, and 
prices therefore remain weak. 

The business done on home account is reported to be satisfactory 
on the Rhenish-Westphalian iron market ; export, on the other 
hand, decreases from week to week. For billets, inland demand 
likewise has been decreasing. The resolution of the billet con- 
vention not to raise prices for the present is not likely to cause 
satisfaction among consumers, who had been asking for a reduction 
in quotations. Drawn wire meets with animated request, and 
the 10 per cent, reduction in output has accordingly been 
abolished. 

Business transactions on the Germar. coal market are irregular. 
In Silesia, last week’s trade in coal and coke was somewhat less 
strong than had been expected, as not much was bought in house 
coal, Since then, however, a better demand has been forthcoming, 
the weather being cold now. The business in engine coal is 
unaltered and steady. Exports from Upper Silesia were, for 
October of present year 49,700 wagons, against 44,300 wagons in 
September, 33,250 wagons being sent to Austria-Hungary. 

Engine coal meets with good request in Rheinland- Westphalia, 
at firm quotations, and there was an improvement felt in the 
demand for house fuel. At present, daily output has reached the 
highest figures, viz , 188,300 t. Shipments to Holland are heavy. 

A company has been formed in Frankfort-on-Main for the 
building of the railway line Konia-Eregli-Burgula, which is to 
begin the first part of the Bagdad railway. The capital of the 
company amounts to three million marks, 25 per cent. of which 
had to be paid when the company was formed. 

At a tendering for the Mecca railway, which took place on 
November 13th, the Pennsylvanian Steel Company has, according 
to the Frankfort Gazette, secured a contract for 20,000 t. rails at 
114-40f. free Beyrut or Halfa, The next in price were Gute 
Hoffnungshiitte, offering at 114-50f.; Cockerill, 115-508. ; 
Rheinische Stahlwerke, 125f. ; Krupp, 127f. 

German imports in noble metals during the first ten months of 
present year was 1041 t., against 997 t. and 1072+. during the 
corresponding period in the two preceding years. Export in noble 
metals during the period above mentioned was 299 t., against 
349 t. and 317 t. in the two preceding years. 

The condition of the iron industry in Austria-Hungary has not 
altered since previous week, and the fact that prices remain the 
same as before is considered rather a favourable symptom, although 
very little work is coming to hand. Pig iron sells regularly, and 
the girder trade is quiet, but firm; in steel only a limited trade 
was done, and the machine industry is but very weakly occupied. 

The physiognomy of the Austro-Hungarian coal market has 
been a little bit brighter than formerly ; deliveries in all sorts of 
coal are pretty heavy, and the condition of prices is satisfactory. 

No change whatever has taken place on the French iron market. 
The works of the Haute-Marne department are, on the whole, 
better off as regards fresh orders than the mills and forges in 
other districts, although in the Centre, too, symptoms of a more 
lively business could be noticed. 

Firmness continues the principal feature of the French coal 
market, in spite of the hitherto unfounded rumours of an impend- 
ing colliers’ strike. In the Centre the demand for house coal is 
less lively than could be desired. 

Business transactions in the Belgian iron industry are stated to 
be fairly satisfactory. For merchant iron and for steel demand 
has remained regular and tolerably good, only prices do not show 
the slightest inclination upwards. 

The coal trade in Belgium moves on quietly, and prices 
generally are a shade easier. Consumption in house coal leaves 
much to be desired. 

The Dutch Government is stated to have granted the sum of 
100,000 florins for boring for coal on the Dutch-Belgian frontier, in 
the Luxembourg district, between Venloo and Roermonde. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 25th. 

THE tone of the American iron market is weak because of the 
continued conservative policy on the part of consumers to buy for 
forward delivery. The situation is somewhat intensified by un- 
favourable bank conditions, Last week there was a decrease in 
the available supply of cash to the extent of 4,000,000 dols., but 
this decline affects speculative interests especially. Loans 
have shown’ a considerable shrinkage and deposits fell off 
6,000,000 dols. Something like 3,600,000 dols. in gold arrived last 
Sunday. The associated banks of this city now show an excess of 
loans over deposits amounting to 40,000,000 dols.—the largest 
difference reported for a year past. 

The affairs of the United States Steel Corporation are in pretty 
good shape, and this fact is having a favourable influence on the 
stock market. That combine has nowa surplus of 107,000,000 dols., 
which is equivalent to the amount required to pay the current 
dividend of 2 per cent. a year on the common stock for a period 
of eleven — That corporation and some others are making a 
strong fight for trade in other countries, and prices are being cut 
right and left to catch it ; based on present prices for steel. The 
Steel Corporation will be able to pay the regular dividends on its 
preferred stock throughout next year if it sells only 5,000,000 tons 
of all classes of material. 

Some big sales have already been made abroad, and new con- 
tracts are being placed almost daily. 

Reports are rife of the finding of tin in Alaska. The tin-bearing 
ledge just discovered is situated 15 miles east of York River, a 
tributary of the Lost River. The yeaa Pap occasioned a great 
deal of excitement. An experiment is to made in the Sharon 
Steel Works of the Carnegie Steel Company to decide whether 
open-hearth steel can be used in the tin-plate mills. 

The new Michigan copper mine, from which so much has been 
expected, has begun to ship rock amounting to 250 tons daily. As 
a producer of very large masses of native copper it is rivalled 
only by the Phcenix, and regarded as the richest copper mine ever 
opened, 

oo movement is on foot to gather into one company all the great 
Texas oil companies now acting independently. John W. Cates is 
the prime mover in the scheme. New — of petroleum are 
being found in that State, and control is being secured as rapidly 
as value is approximately ascertained. 

The Republic Iron and Steel Company is negotiating to purchase 
from the United States Steel Corporation certain properties of the 
American Steel Hoop Company, for which 1,500,000 dols. have been 
offered. The plants are regarded as the best equipped hoop mills 
in the world. 





Preparations for the World’s Fair are being vigorously prosecuted, 


=—=—: 
Over 10,500,000 dols. have already been expended, and twely 
principal exhibition buildings have been completed at a gost of 
over 6,000,000 dols. The penis of foreign Governments jx 
quite liberal, and their expendi 


ture, including that of py 
individuals, will be over 7,000,000 dols. sees 


The General Electric Com pur has been looking over its accounts 
and for the current year will show profits of over 10,000,000 dols, 
This company is crowded with work, which will maintain produetioy, 
at maximum capacity for some months to come, 

Within the past few days there has been a perceptible improve. 
ment in the demand for and value of many of the leading stocks 
particularly railroad securities, The Southern Pacific has been 
favoured, especially by London investors, and other great systems 
are appearing prominently in the market. Railway traffic jg 
maintained at enormous proportions, and all the equipment plants 
soenaee - furnishing engines, cars, and minor supplies are crowded 
with work, 








AUSTRALIAN NOTES. 


(From our own Correspondent.) 


TAKING a lesson from the late drought, the New South Wale; 
Government has decided to send two of the principal officers from 
the Water Conservation branch to America to study the latest 
methods of irrigation in that country. Scarcity of water is the 
only drawback to prolific cultivation in the inland districts of Ney 
South Wales, and as the question is becoming such an important 
one, as the Government is still inoperative, two different parties 
have submitted schemes to the Government to undertake the 
irrigating of large areas of land by locking the river Murray, the 
cost of same to be provided for privately. 

The gold yield in Victoria for the nine months ending September 
last was 87,292 oz., being 24,951 oz, more than for the corresponding 
period of last year. 

In consequence of the expectation of an unprecedented harvest, 
all the railways in the States are making special efforts to meet 
the expected demands of the traffic. South Australia and New 
South Wales have been largely adding to their stock of locomotives 
and goods stock 

A suggestion was made some time ago by the Chief Com. 
missioner of Victorian railways (Mr. ‘I’. Tait) that the services of 
an electric expert should be obtained to advise on the suitability 
of electrifying the suburban lines. In this connection the Kailway 
Commission now sitting at Adelaide have advised the Government 
to obtain a report and estimate of the cost of electrifying the 
South Australian suburban railway service from a competent 
electrical expert, 

The report of the Victorian railways for the year ending June 
30th last has been published. New oes to the extent of 81 miles 
were opened during the year. The working expenses show a 
decrease of £133,794 over that of the previous year. ‘The opera- 
tion of the principle of percentage reductions, as directed by 
Parliament in respect to salaries and wages over £125 per annum, 
resulted in reductions to the extent of £27,000, while the limita. 
tion of a considerable portion of the staff to an average of five 
days’ work per week enabled a saving in wages to be effected to 
the extent of £73,000. 

Reductions in the price of coal amounted to £20,000. 

In consequence of the fact that the outlay on the renewal of 
rails, and on re-ballasting and re-sleepering, has for some years 
past been restricted by the exigencies of State finance, it was 
necessary to incur special expenditure during the year to the 
extent of £78,913 on “ belated” repairs, which sum was charged to 
working expenses. 

It has been freely admitted that in past years renewals of 
permanent way and rolling stock were allowed to fall behind. In 
order to bring the lines and rolling stock up to an efficient state, 
and to not unduly burden working expenses in any one year, a 
special fund was provided to meet the charges from loans, and to 
be recouped from working expenses, by even yearly instalments 
extending over a period of nine or ten years, A fund of this 
nature simply prolongs the necessary charges for renewals to 
working expenses, and sree rtion of the charges are being 
borne by capital under the guise of new stock. 

The total amount given as subject to recoup amounts to £284,655, 
of which £81,717 has been repaid out of working expenses, 

It would be interesting to know why £12,000 for engines is not 
to be recouped out of working expenses, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market steady, and for forward shipment prices are 
firm. House coal is in fair demand. The quantity of coal shipped 
for week ending November 28th was 80,848 tons ; foreign, 62,631 
tons ; coastwise, 18,217 tons. Imports for week ending Decem- 
ber 1st :—Iron ore, 4950 tons ; iron pyrites, 1220 tons ; steel bars, 
&e., | gaa pig iron, 1580 tons ; sleepers, 2910 loads ; pitwood, 
y loads. 


Coal :—Best steam, 12s, 6d. to 12s. 9d.; seconds, 11s, 6d, to 
lls. 9d.; house coal, best, 15s.; dock screenings, 7s. 6d.; colliery 
small, 6s. 3d. to 6s. 6d. Pig iron:—Scotch warrants, 48s. 64.; 
hematite warrants, 52s. 6d. nominal f.o.b. Cumberland prompt; 
Middlesbrough, No. 3, 41s. 1ld. Iron ore:—Rubio, 14s. 6d.; 
Tafna, 15s. Steel :—Rails, heavy sections, £5 to £5 5s,; light, £6 
to £6 5s.; Bessemer steel tin-plate bars, £4 5s.; Siemens steel 
tin-plate bars, £4 7s. 6d., all delivered in the.district, cash. Tin- 
plates:—Nominal. Pitwood, 18s. to 18s, 3d. ex ship, London 
Exchange telegrams :—Copper, £54 12s, 6d. to £55; Straits tin, 
£118 5s, to £118 12s, 6d. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. JaMgs MELLING, Dashwood House, New Broad-street, E.U., 
has been appointed sole representative of Messrs. Thomas Mitchell 
and Sons, of Bolton. 

THE Ore Concentration Syndicate, Limited, the Metallurgical 
Engineering Company, Limited, and Elmore and Elmore, have 
changed their address to Broad-street-place, E.C. 

Mr. W. H. Severn, A.M.I.C.E., M.1.M.E., asks us to state 
that he has removed to larger offices at Palace-chambers, West- 
minster, where he has practised for the past ten years, 

Mr. StarrorD RaNsoME, M. Inst. C.E., has been appointed 
Chief Engineer to the British Engineers’ Alliance of Johannesburg 
and London, and will proceed to South Africa to take up his 
duties there in February next, 

Lupw, LOEWE AND Co., Limited, 30-32 (opposite 109), Farring- 
don-road, E.C., inform us that they have recently been given the 
sole agency in the British Empire by the Norton Grinding Com- 
pany, Worcester, Mass,, U.S.A., for their Norton plain grinding 
machines, 








Tue world’s out 
Director of the Unite 


ut of ~ in 1902 is given by the 
States Mint as being 14,313,660 ounces. 
Allowing for the closing of the Transvaal mines during the South 
African War period, and for the gradual resumption of work in the 
mines during 1902, the falling off was not as great as might have 


been expected, Australasia having meanwhile done much to make 
good the stoppage in South Africa, The figures, however, show 
that the shortcoming from the maximum was really upwards of 
900,000 ounces. ‘The value is given in round figures as £59,200,000, 





a decrease of nearly 5} millions, as against the maximum year. 
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THE PATENT JOURNAL. 


densed “ The Tlustrated Oficial Journal 
Conde from of P, 


Application for Letters Patent. 


gr When inventions have been “‘ communicated " the 
nume and address of the communicating party are 
printed in italics. 


18th November, 1903. 


5,117. Mouse Taar, G. Gayton, London, 

S11S. Gotr Cxvs, A. D. Strettell, Surbiton. 

25,119. Canrat Swagpsrs, P, Matter and B. F. Burk, 
ondon. 

ot 20, RapiaL Action Torsiwe Wuex.s, F. W. 
Howorth.—(The Aktiebolaget Multipelturbin, Sweden.) 
95,121. Borrig, J. Miller and W. H. D. Durrant, 
London. 

25, 2, Ececraic Arc Lamps, J. B. Fournier, London. 

25,123. TiLe-MAKING Macuings, C. Dudley, Woborn 
Sands, Bedfordshire. 

25,124. WaEEL- BARROWS, J. Aylward, London. 

5,125. VeeTicAL Firg-Tusg Boiers, G. H. Mann, 

London. 

25,126, Hasp Locks, T. W. Patston, London, 

25,127. TsLePHoNE Excuanos Systems, W. Aitken, 

Li verpool, 





128. Loom Heppies, W. Fehr, London. 

129. Water-TuBe Borers, A. J. Boult.—(/. F. 

Hottman, United States.) 

25,130. WatTeR-Tose Boirers, A. J. Boult.—(/. F. 
Hottman, United States.) 

25,131. A1R CooLinc of INTERNAL Combustion ENGINES, 
G. C. Dietz, London, 

25,132. ELECTROLYTIC Ce.ts, E. A. Ashcroft, London. 

25,133. Puates for Etectric STORAGE Batrerixs, E. 
A. Ashcroft, London. 

25,134. Proviptnc Woven Fasaics with Desions, J. L. 

Witts, London. 

135. ArvostTine the Brasses of ConNECTING-RODs, 

’p. Rovinson, Birmingham, 

25,136. Courtine for KalLway VEHICLES, 
London. 

25,137. FIRE-LIGHTERS, A, 
London, 

25,138. Tings for Bicyougs, F. Sadler, London. 

25,139. Game for InstrRucTion and Amusk Ment, J. L. 








I, Flower, 


Simons and C. Herne, 


Blain, London. 
25,140. Stanp for Motor Bicycigs, 8. R. Batson, 
London. 


25,141. Brakg Gear for Motor Cycies, 5. R. Batson, 
London. 

25,142. Seat and Foor Supports for VeLociprepss, 8. 
R. Batson, London. 

25,143. Brakes Gaara for Motor Cycuas, 8. R. Bateon, 
London, 

25,144. Praopuction of Sensimizixe Dygsturrs, H. E. 
Newton.—(Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

a oe Lastina Macuinges for Boots, J. C. Keats, 
London. 

25,146. Moron ConTRo.iErs, (i. Laird and J. P. Todd, 
London. 

25,147. Surpine Joint Rai Caarr, K. P, Hopkins, 
Sheffield. 

25,148. Watcu Guarps, R. Marpert, London. 

laa Apparatus, J. 8. A. Tournier, 
London, 


25,150. Magnetic Icnition Davicz, G. Honold, 
London. 
25,151. Paorooraraic Pratas, B. G. C. Pearce, 
London. 


25,152. Stor Cock, E. Monaco, London. 

5,153. Lamps, L. Cibié, London. 

25,154. ENGINES, F. A. Franzén and P. E, Fahlbeck, 

Liverpool. 

_—_ Borers, C. E. Crompton, Liverpool. 

56. CasToRs, W. Ingall.—( W. Seavill, New Zealand.) 

25, 15 57. Saapinec Loavus, J. Noad, London. 

25,158. Devine Apparatus, T. Frederking, London. 

25,159. Moror Cars, J. Neave, London, 

25,160. Sarrs for Usgalong Taamway Rats, J. G. Welf, 
London. 

25,161. Carrripeg Cases, The Metals Corporation, 
Limited, and 8. Cowper-Coles, London. 

25, 162, ELECTROLYTIC Rerinine of Correr, The Metals 
Corporation, Limited, and 8. Cowper - Coles, 
London. 

25,163. Srops, 8. 8. Parry, London. 

25,164. Wagers, A. Boguslavsky, London. 

25,165. Derectina Presence of Gas, V. B, Nesfield, 
London. 

25,166. Lames, W. Whiston, London. 

25,167. Kerrigs, M. E, Widdicumbe, Londvoa, 

25.168. Brake Mecuanism, A, Sydenham and W. T. 
Shaw, London. 

25,160, CycEs, H. Tanner, London, 

25, ‘pe Macuines for PackinG Cicargrrss, E. Reghini, 

London. 

25,171. ATTACHING CYLINDER-HEAD to CyLinpgr, M. et 
Lethimonnier, London. 

25, PRESERVING PIANOFrORTE StRinas, F. A. Werle 
L ban 

2 73. —_ Boxes for Wacons, J. B. Steurs-Micheroux, 
zondon, 

25,174. SPRED-INDICATING ArpaRaTus, J. H 
London, 

25,175, Castine Mgrazs, E. P. Martin, London. 
19th November, 1903. 

20,176, Wares, W. N. Haring, Kingston-on-Thames. 

25,177. Brakes, A. A. Brooks and G. A. Watson, 
Liv erpool. 

25, 178. MECHANICALLY-DISPLAYING LiGurts, !’, O'Carroll, 
Southsea. 

25,179, Rattway Cuarr, F. and A. Gelder, Barnsley. 


. Apjohn, 


25, a Drivinc Puutgy, E. W. Drake, 
Lou on, 

5,181, Cookinc Ursnsi.s, R. Nicholls, Hove. 

25,182, Buckxgs, C. N. 2 Birmingham. 

25,188, Hat Hooxs, W. L. Bullows and I. Stanley, 


Walsall 

25,184. Srexp Gear Mecuanism, C. W. Siddle and L. 
Cousen, Huddersfield. 

25,185, FasTanina Tings to WugE.s, W. L. Jackson, 
Glasgow. 

25,186. Boats, G. Broderick, Manchester. 

25, 187. PICTURE Frames, G. R. Thomson, Glasgow. 
25,188. Paopucine AIR CURRENTs, D. McKinlay, 
Glasgow. 

25,189, Etxctric Switcuine Device, M. H, Barber and 
G. H. Larmuth, Manchester. 

25,190, State Cigangrs, H. R, Stevens, W. Hobson, J. 
S. Kershaw, and H. D, Rattray, Rochdale. 

bo 191. Pxecmatic Wueszs, C. T. Scott, Sheffield. 

192, Fire Licursrs, J. Halstead, Halifax 

25,193, AUTOMATIC ADVERTISING BELL, F. H. Ingram, 
Manchester. 

25,194, Sprina Matrresses, W. H. Berrey, Notting- 

am. 

25,195. Fastenine for Hatrins, T, E. Norton, Hands- 
worth, Staffs. 

25,196, Testina Apparatus, A. A. Blackburn and A. G. 
Brown, Manchcster. 

25,197. Dynamo Exxctric Morons, W. R. V. Marshall, 
Glasgow. 

“tam Motor Cyciss, C. T. B. Sangster, Birming- 
am, 

25,199. EtxcrricaL IaNiTion 
»; Sangster, Birmingham. 

,200, CottaR Frames for Biousss, D. Hone, Bir- 
- gham. 
25,201, "arcaw RITING Macuings, D. Jones, Cardiff. 

25,202, Backs of CLorHes Brususs, W. G. Stone, 
London, 

25,208. OveRcomina Vacuums due to the Revoivine of 
_Propgeiers, H. L. Harris, Rugby. 

25,204. SimpLex FLOWER HOoLpEr, W. P. Willis, Bir- 

pe ming ham, 

5.2056 Opxntna Pocket Knives, T. H. 
Sheficld, 1ves, T. H. Edwards, 


Syetems, C. T. B. 





25,206. ‘“Masgstic” Jockey Putty, H. Aron, 
London. 

25,207. Compingp Suog, J. F. Willis, Limited, and J. 
Loc , Leeds. 


25,208. Warr Feecer Looms, G. F. and W. H. 
Gregson, Preston, 

a ApJustment of Corratins, H. G. Kerr, Liver- 

O01, 

25,210, Turasainc Macuings, J. A. D. Bornemann and 
G. C. Kirby, Lincoln. 
25,211, AsHworra'’s Foo Sienar, W. Ashworth, 
Heywood, Lancs, 

25, 212. Cirs for O11 Tans on Motors, A, E. Halland 
H. de M. Wellb: orne, London, 

25,213, Furwace Comsustion Apraratvs, V, Zannetti, 
Manchester. 

25,214. Recerracie for Sart, W. Rhodes, Manchaster. 

25,215. ArracuMznt for MititaRy Caps, F. Evans, 
London. 

25,216. Faiction Ciutcugs, W. R. Morris, Coventry. 


25,217. Hyprav.ic Pressms, La Socicté Nouvelle des 
Etablissements de l'Horme et de la Buire, 
London. 


25,218. Motor Cars, G. H. Wait and the Clyde Cycle 
and Motor Company, Limited, London. 
25,219. Roiugrs for Parntina Macuinges, W. B. Arm- 
strong. Louth, Lincs. 
25,220. Sacurninc Exastic Tires, W. F. Williams, 
London. 
25,221. WaTER-LEVELLING Apparatus for Locks, F. 
Pokorny, London. 
25,222, Prorectivs Device for E.ecrric Circuits, H. 
H. Hornsby and E. W. Anger, jun., London. 
25,223. MANUFACTURING CoaT COLLARS, F. Pahow th, 
London. 
5,224. Sirrina Apparatus, J. Barron and 8, K. Green, 
London. 
25,225. Opgninc Enve orgs, P. J. L. Crawford and C. 
E. Wilkey, London. 
25,226. Winpinc Bossiys, F. Tinker and C. H. Cousins, 
London. 
25,227. MECHANICAL ADVERTISING ApPaRaTus, E. T. 
Thacker, London. 
25,228. Exvecrric Fuss Hgap, 
Heath, Kent. 
25,229. Spagep Inpicator, W. Cramp, London. 
25, —, Tank FitiineG Devices, F. and J. F. Strange, 
London, 


L. P. Asbury, Bexley 


25,231. Governinc Spegp of Excings, E. Hamilton, 
London. 
25,232. Ancuors, H. P. Parkes and Co., Limited, W. 


B. Rubery, and G. Barklam, London. 


25,233. Paeventinc Sipe-suir, W. H. Hayes, 
London. 
25,234. Two-spgep Gar for Cyciz, J. F. Belben, 
London, 
25,235. Commotina Execrric Currents, C. Smart, 
London. 
25,236. Rirte Ranog, C. H, Marshall and W. R. Webb, 
mdon. 


25,237. Tausses for the Heart, E. Abée, London. 

25,238. Foor Barus, A. H. Tiltman, London. 

25,239. Horsgrake, C. W. Robinson, London. 

25,240. Nosgpac for Horsss, J. H. Patterson, Col- 
chester. 

25,241. Corsets, T. Schottlander, London. 

25,242, Apparatus for Reapina a Sur's Courss, F. 
Armstrong.—(T7. Davies, High Seas.) 


25,243. Fexpinc Srinninac Macuings, R. Kron, 
London. 
25,244. Execrric Lamp, W. P. Thompson.—(Z. L. 


Frenot, France.) 

25,245. Exvecrric Licutine System, W. P. Thompson. 
—(E. L. Frenot, France ) 

25,246. Nosxnacs, L. Richman, Liverpool. 

25,247. Trap Rests, R. Heaton, jun., Liverpool. 

25,248, Convertine Inon Waste into Lumps, T. Rous2 
and H. Cohn, London. 

25,249. Lace Curtauns, A. Burgess, London. 

25,250. Manuracturg of Comes, H. Traun, London. 

25,251. Bregprine Cacss for Brros, W. Rudd, London. 

25,252. Improvep Boot Hex. Protector, J. Poplett, 
London. 

25,253. Driving Banps for Motor Vguic.ss, G. Bird 
and E. J. Moore, Birmingham. 

25,254. PHonocrapus, C. Ullman, London. 

25,255. Trotitgey Looms, W. Carius, London. 

6. Device for Compressine Air, J. E. and W. J. 

¢, London. 

»,257. CaARBURETTERS, J. St. C. Legge, London. 

5,258. LatHe ATracuMents, J. W. Bronavgh, jun, 

ndon. 
25,259. Sun Saape and Umpreiia, D. Chapman, 


London. 
25,260. Tovcueninc of Sregt, W. F. L. Frith, 


London. 

25,261. Manuracrurge of Merauts, W. F. L. Frith, 
London. 

25,262. Apparatus for Puri YING or SorreNnInG WATER, 
E. G. Weddell, J. G. Chamberlain, and R. Player, 
London. 

25,268, Apparatus for Ensurine Sarety of Trarric on 
Sincie Rauway Livgs, E. Tyerand J. H. Hamilton, 
London. 

25,264. Device for Use in Dentistry, H. L. Cruttenden, 
London. 

25,265. Manuracturg of Atumina, F, 
London. 

25,266. LirHograpaic Macuings, W. Matthews, 
London. 

25,267. Securninc Wire MatrressEs to BepstEaps, H. 
Myer, London. 


Howles, 


25,268. EMsBrompgRING Macaings, A. Burgess, 
London. 

25,269. Hanpie-Bars of VELOcIrEDES, A. Goodman, 
London. 


25,270. Burners for INCANDESCENT ManTLEs, W. W. 
Adam, London. 

25,271. CuLtivaTine Piants, E. Pilsoudski and E. de 
Ragosine, London. 

25.272. Systam of HanpLinG MaTERIAL, H. W. Blaisdell, 
London. 

25,273. Apparatus for CuTtinc Spur WueeE.s, H. H. 
Lake. —(J. E. Reinecker, Germany.) 

25,274. Psgomatic Tires for VEHICLE WHEELS, E. 
Lapisse, London. 

25,275. S1eNALLING by Rercectinc the Rays of the 
Son, J. F. Watson, London. 


25,276. CaRBURETTING Apparatus, H. 8. Maxim, 
London. 

25,277. Mattine and Drying Apparatus, F. H.C. Mey, 
London. 


25,278. Boor and Saox Ws tne, A. J. Boult.—( United 
Shoe Mac hinery Company, United States. ) 

25,279. Suspension of the StgeRING Ax.es of Motor 
Venicies, J. J. H. Sturmey.—(The Duryea Power 
Company, United States.) 

25,280. INTERNAL ComBusTION Motors, L. H. 
London. 

25,281. Crossines for Tramways, R. A. Hadfield, 
London. 

25,282. CIGARETTE-MAKING Macuings, W. Bagguley, 


Strain, 


mdon. 

25,283. Fornaces, J. Hinne and H. Ho’zmann, 
London. 

25,284. ELEcrric 
Murray, London. 

25,285. Cameras, A. S. Newman and Newman and 
Guardia, Limited, London. 

25,286. Fricrion Gear for 
oa 

25,287. CooLers for Motor Cars, J. Heisig, London. 

25, 288. SvupstTance for CLEANING MATERIAL, F. Dannert, 
London. 

25,289. Motor Drivina Bett, G. P. Main, Lough- 
borough, Leicestershire. 


Caste Support, E. T. Ruthven- 


Morors, F. Erdmann, 


20th November, 1903. 


25,290. Srgzrinc Wuegts, F. Olai and C. Brown, 
Aston. 
25,291. Cyciz CxiutcH, 8. E. Johnson and A, G. 


McDonagh, Exhall, near Coventry, 





25,292, Dyginc Apparatus, I. D. Ward and J. W. 
Kenworthy, Bradford. 

25, — Pervoratep Cy.Linpers, J. W. Kenworthy and 

I. D. Ward, Bradford. 

25, 294, Fitter, 8. Worsley, Manchester. 

25,295. CestTrirocaL Macuins, J. W. Macfarlane and 
A. R. Robertson, Glasgow. 

25,296. Spape Cuttivator, W. C. Dowse, Stockton-on- 


Tees. 

25,297. Hawpuxs for Cycius, A. A. Wade, Leeds. 

25,298. Daivinc ARRANGEMENT for MorTors, J. J. 
Holden, Manchester. 

25,299. Rosser Hees fcr Boots, F. H. Baker, Man- 
chester. 

25,300. Winpows, W. O. Ainsworth, Bradford. 

25,301. Winvows, W. O. ‘Ainsworth, Bradford. 

25,302. Mops, W. Robb, sen., Ballater, N.B. 

25,803. INCREASING DoRABILITY of Paint, M. H. Hills, 
Birmi 

25,304. Epox Prorgcrep Stick Caorrgr, P. Bans, 
Birmingham. 

25,305. Connection Piate for OvgrHEaD Traction, T. 
C. Perkins and F. W. Massey, Burton-on-Trent. 

25,806. Lace Mmrcerisinc Macuinery, G. Wigley, 
Nottingham. 

25,307. Makina Macapam Roaps, G. F. Fry, Greenwich. 

25,808. ConstructinGc InvaLip Tricycigs, J. Cooke, 
Manchester. 

25,809. Hara, A. Holborn, St. Helier, Jersey. 


25,810. Cover for Caampgr Urensics, A. Lane, 
Bristol. 
25,311. InTgRNAL ComBusTiON Enoings, C. T. B. 


Sangster, Birmingham. 

25,312. Governors for Srzam Enoinegs, F. O. L. 
Chorlt on, Manchester. 

25,313. FIRE AvarMs, C. Owers, Manchester. 

25,314. Loom Mecuasism, The British Northroy Loom 
Company, Limited.(The Northrop Loom Company, 
United States.) 

25,315. Forminc Lerrers, A. Stevenson, Birkenhead. 

25,316. Constructinc WHEg Ls, C. B. Ellis and J. Ash- 
worth, Bootle. 


25,317. ‘CoMBINATION WasustanD, R. J. Hunter, 
Glasgow. 
25,318. Macuinges for Winpinc Yarns, J. King, 
Keig hley. 


25, 319° Steam Tursines, J. C. Douglas, Glasgow. 

25° 320. Hoxgs of the Putrine Greens for Goxr, J. R. 
Brown, Glasgow. 

25,321. Buitpine Biocks, R. McAlpine, Glasgow. 

25,322, ELEecTricaL Resistances, P. M. A. Matthews 
and H. P. Hoghton, Manchester. 

25,323. Lusaicators, G. Fisher and V. Krosli, Man- 
chester. 

25,324. Time CuHEeckine Apraratus, J. E. Doodson, 
Manchester. 

25,325. Motor Cycies, G. Gilbert and E. Mushing, 
Coventry. 

25,326. Friction CLurcugs, G. Gilbert and E. Mushing, 
Coventry. 

25,327. Wrencugs, H. Smith and W. Payne, Coventry. 

25, "328. MoTOR Cycugs, P. Riley, Coventry. 

25,329. Ain CusHions, R. Schwalenberg, Manchester. 

25,330. Srzam Borrgrs, H. J. Marks and C. F. Daven- 
port, London. 

25,331. LuBricaTING SELF-CONTAINED SPmInDLEs, W. 
Bodden and Son, Limited, and J. Bodden, Man- 
chester. 

25,382. Corron Preparine Apparatus, T. Dronsficld, 
Manchester. 

25,333. CoIN-FREED Apparatus, E. L. Jameson, New- 
castle-on-Tyne. 

25,334. Fireauarps, J. H. Cowburne, Westhoughton, 
near Bolton. 


25,335. Rot~tisc Brarinc Drawers, E. Crowe, 
Banbury. 

25,336. Apparatus for Loapine VessELs, 8. E. Haskin, 
ndon. 


25,337. Woopgw Boxgs, 8. E. Haskin, London. 
25,338. HanpLE-Bars, F, Sadler and F. W. E. Gruggen, 


ndon. 

25,339. — Gas Licut Fritics, W. Beal, 
Birm 

25,340. Tamranas0 BepstTgabs and Corts, W. Molineaux, 
Birming! 

25,341. Contact Baegakine Devices, L. W. Huber and 

. B. Mercer, Liverpool. 

Recutatine Spienit Srovg, J. 8. Miller, 
Falkirk, N.B. 

25,348. SELF “TESTING ELEcTRIC SPaRKING Puuve, E. M. 
Goldburgh, London. 

25,344. Borrte Fituine Macaryery, F. W. Schroeder 
and A. Légé, London. 

25,845. Buisp Rouuers, F. M. V. Hunt, London. 

25,346, FRICTIONAL SHAFT Covrives, R. Lindsay, 
Dundee. 

25,347. DirrgRENTIAL Brake Gear, J. J. H. Sturmey 
and A. Preen, Coventry. 

25,348. Distictinc Apparatus, H. E. Durham, 
London. 

25,349. RapiaTor, J. A. Stevens, London. 

25,350. Destructor of Vs#GmTaBLEs, A. Blackie, 
London. 

25,351. Bins for Dry Goons, J. Minchin, London. 

25,352. AUTOMATIC W8FI-REPLENISHING Looms, A. E., 
A, and G. Walker, London. 


25,353. INCANDESCENT GAS Burners, R. Tomlin, 
London. 
25,354, Straw Curtina Apparatus, G. Grundig, 
London. 
25,355. Borriy Stoprmrs, F. Nusch.—(@. Vietmeycr, 


Germany.) 

25,356. SHurrLeR for PLayire Carps, S. P. L. Stein- 
metz, London. 

25,857. Rims and Tires for WHEELS, J. Esmonde, 
London. 

25,358. Revo.vers, E. C. I. Calliez, London. 

25, 359. ALBuMs, T. Becker, London. 

25,360. Srrezt Pavements, O. Wilhelmi, London. 

25,361. Scuoot Desks, P. J. Miiller, London. 

25,362. VeHICLE BrakE AppaRatvus, E. H. Johnson, 
London. 

25,363. TaG-STRINGING Macuings, F. A. Suck, London. 

25,364, NON-FILLABLE Bortizs, Z. Wiseman, ‘London. 

25,365. CoMBINATION LEeTTER-Box, H. Messersmith, 
London. 

25,366. Harness Sappvgs, T. I. Morrish, London. 

25, "367. MANUFACTURING SCROLL [Rons, W. D. Palfrey, 
B. Fisher, and J. Bishop, Birmingham. 

25,368. Boot and SHoz CLEANING Macuing, A. Clarke, 
London. 

25,369. Apparatus for Stgamine Crotn, F. I. Burgher, 
London. 

25,870, ADVERTISING Devicg, A. Dunhill, London. 

25,371. Connecrina Cycie Cranks, M. Schneider, 
London. 

25,372, Empryine Dust1Bins intoCarts, J. D. Weissfloch, 
London. 

25,373. Gotr Batts, G. E. Wells, London. 

25,374. CovERING for STEAM Pires, H. C. and D. 8. 
Michell, London. 

25,375. Kiss, R. M. Balston, London. 

25, 376. Crocks, J. W. Logan, W. McMillan, and A. H. 
Osman, London. 

25,377. Heatina of Dryina Tonnes, J. Heaton, 
Liverpool. 

25,878. AERIAL FvicHT, J. Barclay, Liverpool. 

25, 379. Dryine Grain, W. Rowlandson, Liverpool. 

25,380. Expiosion Eneings, H. J. Heasman, London. 

25,381. Circurr Breakers, Marconi’s Wireless-Tele- 
graph Company, Limited, and A. Gray, London. 

25,382. SIGNALLING Keys, J. A. Fleming: and Marconi’s 
Wireless Telegraph Company, Limited, London. 

25,383. TRANSMITTING INSTRUMENTS, J. x Fleming and 
Marconi’s Wireless Telegraph Company, Limited 


London. 
25,384, Hesaxenayive Gas Lamps, W. H. 


I, Welch, 
mdon. 
25,385. Apparatus for Loapine Suips, H. Shoesmith, 
London, 


25,386. ELECTRO-MAGNETIC TrembLers, B. Recker, 
London. « 
25,887. MusicaL INSTRUMENT P uayeERs, O. Imray.— 


(The Eolian Company, United States.) 





25,888. TreatiInc Recgngratep Nitric Acip, P. de 
Wilde, London. 

25,889. Macneto Execrric InpucTION APPAR T 
G. Bloxam.—(A. Shoeller, Germany.) 


21st November, 1903. 


25,390. PHOTOGRAPHIC 
Cologne, Germany. 
25,391. Lapigs’ Hat Pins, T. Kosugiand J. F. Bennett, 
Dore, near Sheffield. 

25,392. Automatic Sipge-stip Brakg, C. Tuckfield, 
East Molesey. 

25,398. ARTIFICIAL Strong, J. J. Niessen, Cologne, Ger- 


Tissugs, I. Hoffsiimmer 


many. 

25,394. Preparing and Dyzgixe Srurrs, J. Rhodes, 
Shipley, Yorks. 

25,395. Utitisinc Waste Carsonic Acip Gas, R. Wilby, 
Batley. 

25,896. Tursoxgs, C. P. Horton, Birmingham. 

25,397. Wuerts for Vanicies, D. D. D. Plunket, 
Southampton. 

25,398, ANTI-vipReaToR for IncanpDESCENT Gas LIGHTS, 
W. J. Rutty, Stone, Statfs. 

25,309. PaonoGRaPH Recorp?, F. M. Cowley, Man- 
chester. 

25,400. Dygine Yarns, A. R. Donisthorpe, G. White, 

and G. E. Ellis, Leicester. 

25,401. MANUFACTURE of Corvin Hanpugs, G. Payne, 
Birmingham. 

25,402. Kwirg CLEANERS, A. van Hoorn, London. 

25,403. GuILLoTinges, G. H. Hobson, T. Barker, and H. 
Cook, Rochdale. 

25,404. Paonoorapus, T. M. Kay, Dalton-in-Furness. 

25,405. Gas-DRIVEN BLowinc Enatngs, J. H. Hamilton, 
Sandiacre, near Nottingham. 

25,406. Hegts for Boots, T. and G. W. Singleton, 

ax. 

25,407. Locks, F. P. Waltho and Co., Limited, and F, 
P. Waltho, Wolverhampton. 

25,408. Covers of Pneumatic Tires, F. 8. Beilby, 

anchester. 

25,409. New Mgans for Apvertisine, B. B. Nebét, 
Liverpool. 

25,410. SHackigs for Usz in Mings, D. T. Charles, 
Liverpoo 

25,411. Brspine Device for Books, J. Burwell, Liver- 


pool. 

25,412. AppaRatus for Finisuinc Leatuzr, T. Cor- 
dingley and J. W. Burrell, Leeds. 

25,413, Szcurtine Lapizs Hats on their Haaps, E. K. 
Potter, Nottingham 

25,414. HECKLING Macurnes for Tazatine Fuiax, R. 

. Knox, Glasgow, 

25,415. LAWN-MOWING Macuings, J. E. 8. Perkins, 
Peterborough. 

25,416. MEASURING 
Brigh ton. 

25,417. Pipe Wrencugs, J. Shaw and Sons (Wolver- 
hampton), Limited.—(Berrenberg and Kessing, Ger- 
many. 

25,418. Hor Wats Bacs, J. M. Macrae, London. 

25,419. We1enine Macuings, T. J. Ashley, Stanford-le- 

SSEX, 

25,420. Venting Appiiance for Casks, W. Billing, Bir- 
mingham. 

25,421. SuspenpgRs for Picture Corps, E. P. Ware- 
ham, Birmingham. 

25,422. Lirg-cuarp for Taamcars, G. Copeland and 8. 
E. Weaver, Manchester. 

25,423. SprRinkiers, G. Copeland and 8. E. Weaver, 
Manchester. 

25,424. Borrom Tomsier of Bocksr Dreporrs, F. 
Lobnitz, Glasgow. 

25,425. INDENTED Writinc Sueets, F. F. Lydon, 
London. 

25,426. ReauLtatinc Nippie for LycanpEscent Gas 
Burners, W. Lowen, London. 

25,427. Raprator Prine, J. J. H. Sturmey, Coventry. 

25,428. Gotr Bauts, J. Fisher, Manchester. 

25,429. Sprinc Arcu for Cycrz Rim-srakgs, W. G. 
Hounsell, Birmingham. 

25,430 WATER-CLOSETS, W. Wright, London. 

25,481. Prorectinc Freepine Borriss, A. H. Gittings, 
Roseville, near Bilston, Staffs. 

25,432. Inwen Toss for Crores, P. Higham and J. 
Rickard, Plymouth. 

25,433. Fugt Buiocxs, J. Noad and F. H. A. Bell, 
London. 

25,434. ToasTER, J. sa and J. Gatien, London. 

25,435. Susp: 

25,436. AMBULANCE ianeene J. W. Wilton, London. 

25,437. Partitions in Frreproor Buiipines, E. 
Homan, London. 

25,438. Cassment Stays, J. Wild, jun., and H. J. 
Harbour, London. 

25,439. Motor, T. Snell, London. 

25,440. Rartway SieNaLiinc Apparatos, E. C, Irving 
and J. P. O'Donnell, London. 

25,441. HypRocaRBon Motors, A. Reiner, London. 

25,442, ExtINGulmsHine Fire, A. Walter, London. 

25,443. RatLway Wacon Brake Firtrines, V. I. Feeny, 
London. 

25,444. <p AERIAL Macatngs, A. H. P. Blunt, 

oni 

25,445. —_— for Gaucs Guassgs, H. E. Gresham, 


InstRuMENTs, H. 8. Hatfield, 





mdon. 

25,446. Moror Cycugs, C. G. Garrard, London. 

25,447. InrgRNAL ComBusTION Enornes, C. T. Robin- 
son and 8. J. Prescott, London. 

25,448. Sawa, E. G. M. von Schwech, London. 

25,449. RecerTacies for Conpi ments, E. B. Hodgkin- 
son, London. 

25,450. Inpices, L. Schlentheim 
Limited, London. 

25,451. Arc Lamps, H. J. Haddan.—{S. Ziclenziger, 
Ger many ) 

25,452. Compressor Mecuanism, W. Hepworth and J. 
T. Fairbairn, London. 

25,453. ScREw ‘Stocks and Dis, W. Caspari = age gg 

25,454. Tarust Brarines, W. P. Thengews. HC. F. 
Wells, United States.) 

25,455. Turpings, W. P. Thompson.—{H. Holzwarth, 
United States.) 

25,456. Santrarny CLosets, R., A., and J. W. Horner, 
Liverpool 

25,457. StrgERING Motor Cars, D. W. Parsons, Liver- 


and Diespeker, 


poo! 

25,458. CENTRIFUGAL Evaporatina AppaRatous, E. 
Theisen, Liverpool. 

25,459. Apparatus for AgRaTinc Wings, E. Richard, 
Liverpool. 

25,460. AppaRaTus for DiscHaRcinc CHAMPAGNE, E. 
Richard, Liverpool. 

25,461. Wrretess TgiecrapHy, Marconi’s Wireless 
Telegraph Company, Limited, C. 8. Frankiin, H. A. 
Madge, and E. Berry, London. 

25,462. TransMiTTINec InstRUMENTs for WIRELESS 
TELEGRAPHY, Marconi’s Wireless Telegraph Com- 
pany, Limited, and R. G. Kindersley, London. 

25,463. FINISHING Pisce Goons, P. “Krais and The 
Bradford Dyers’ Association, Limited, London. 

25,464. Acip Nirrites, T. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

25,465. Gymsastic Apparatus, F, W. Howorth.—(&. 
Tittel, Austria ) 

25,466. PortasLe Kitcuens for Miuytary Us, W. E. 
Thursfield, London. 

25,467. Gas Burners, R. Miiller, London. 

25,468. Grinpinc Macuings, G. Sonnenthal and H. 
Bamford, London. 

25,469. AppaRatus for Weienine Coat, C. Ingrey, 
London. 

25,470. Sprinc WasuErs, C. Spiegel, London. 

25,471. TuRBINEs, J. Osvetimesky, London. 


23rd November, 1903. 


25,472. Cups, T. Morton, Birmingham. 
25,473. Sensitive Hor Wire VoLTMETERS, R, Threlfall, 
Birmingham. 
74. Cycie Braxg, W. Pillin ng, Bolton. 
Foster, Scarborough. 


nw 


25, 
25,475, Cup SHavine Mingor, 
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25,476. Sgat, A. E. Johns and F. K. Lockett, Man- 
chester. 

25,477. Cooxinc Appitance, H. T. Middleton, jun., 
and J. J. Leonard, London. 

25,478. ArracHine the Piston Rop to the StmpiInc 
Heap of a SteaM HamMer, 8S. H. Hamer, Halifax. 
25,479 Paorograpmic Frames, W., J. A, and J. 

Gaunt, Gargrave, vid Leeds 

25,480 AsPixaTING SkWacg Fitters, S. Barwise, 
Derby 

25.481 Saccwarin, A. Ashworth, Bury. 

25.482. Osrarninec VakIabLE ELgcTsaicaL IGNITION, 
L. Mellor, Mancht ster. 

25,483. RecEss Gas Fire Gratz, J. Langfield, Man- 
chester 

25,484. Fire for Pargrs, T. D. Harries and G. Davis, 
Aberystwyth. 

25,485 Pxorocrarpaic Sxutrers, M. Bergen, Jena, 
Germany. 

25,483 Onancine Srgep in Motor Cars, W. W. G. 
Webb and J. Hall, London. 

25 487. Ro.ters for Winpow Burns, W. Swarbrick, 
Liverpool. 

25,488 Rotary Gas Enarngs, V. C. Tournier, Thoraton 
Heath, Surrey. 

a SPE&KD-REDUCING Guar, C. W. Siddle, Hudders- 
field. 

25,490. Douste Lever Brakg, J. Bailey and T. Walton, 
Newcastle-on-Tyne. 

25,491 Doe for Fixine Scarroip Poss, 0. Hocking, 
London. 

25.492. Concrete Fioors and Cairne, H. H. Hodkia, 
Sheffield. 

25,493 INorvipvaL Communion Servers for CaurcH 
Use, W. Frain, Dundee. 

25,494 Frre-svarp, W. Tindall, Hull. 

25,495. Automatic Lock, A. V. Winebloomand J. Raw- 
lings, London. 

— Sixwine Gear for Derricks, A. Black, Leith, 

25.497. Receasine Davics for Fire Hoss, E. Heywood, 
Halifax 

25,498. Fastentnes for Tramcar Doors, T. L. Evans, 
Pontypool. 

25,499. An Opticat Lamp, H. Rostron, Bolton. 

25,500 PREVENTING FiRE-BOXEs from LEAKING, R. and 
D. Wilby, Barnsley 

25,501. OBrarninc VEGETABLE MuciLaag, F. Virneisel, 
Berlin. 

502. Woven Betrine, F. Chadwick and J. Oswald, 
Rochdale. 

25,503. Name Piarss, R. Vélkel, Berlin. 

25,504. Exastic Cuarn Link for Casigs, W. Becker, 
Berlin. 

25,505 Roor Tite, P. Ammann, Berlin. 

25,506. Ca«sB Fork. M. von cer O-ten Berlin. 

25507 Bowers, G. C. H. Preest ana T. Nielsen, 
Berlin 

25,508 BorrLe-wasHING Macuing, C Barth, Berlin. 

25,509. Spanners, W. Stock and C. D. Kennedy, 
London. 

25,510 Fork Strays of Cycigs, W. and J. Clarke. 
Wolverhampton. 

25,511. Bicycte Carriers for CarLpren, A. Norton, 
London. 

25,512. AppaRaTus for Curtina Livoigum, G. Kraft, 
London 

25.513. Bausnes, M. Herz, London. 

25,514 Rotixes of Looms, W. B. White and Sons, 
Limite 1. and W. B. White, Burnley. 

25.515. Rain GuarRp for BicycLies, H. Brown, Winch- 
field, Hants. n 

25,516 Taaveciine Baas, J. Rigg, London. 

25,517. Sportinc BReECH-LOaDEeRS, F. Nusch.—(R. 
Schrader, Germany.) 

25,518 BLac KB akDs, G. Gess London. 

25,519. Ca»B rETTERs, F. Nusch —(7he Frankfurter 
Gasglihlichtfabrik Gebriider Michel Germany ) 

25,520. Makune Soaps, F. o. Tucker, London. 

25,521. Wire Fencine Sranparps, J. Wright, 
London. 

25,522. Stamp ALBums, V. H. Gregory, London. 

25,523. Winn Gavcg for Fir«-anms, T. Ledward, 
London. 

25,524. InverTED Gas Licut Burners, L. Zechnall, 
London. 

25,525. Exectric Srartixc Swrtcues, The British 
Thomson- Houston Company, Limited.—(The General 
Blectric Company, United States ) 

25,526 SP«xo-LimiTING Devices. The British Thom- 
son- Houston Company Limited.—(The General 
Electric Company, United States ) 

25,527. Txkatn ConTRoi Systems, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

8. CapsuLxs for Burtizs, T. W. Jones, London. 
529. Srgam Generators, J. E. Tolson, London. 
30. Toy, H. B. Hollis, London. 
31. Gravity Device for Conveyinc Persons from 
One Pvacg to AnotuEr, W. E. Crist, London. 

25,532 Purses, The Diamond Merchants Alliance, 
Limited, and A G. Smith, London. 

25,533 AppPLiance for CLeaninc Wiypows, F. A. E)lis, 
London. 

25,534. Stockine ScspanpgrR, H. M. Knight, London. 

25,535. CorN-FREED Locks, C. Ingrey, London. 

25,536. AppaRaTos for Loapinc Hay, W. Watson, 
London. 

25,537. TazaTmENT of the Human Sromacg, A. Rosenaui, 
London. 

25,538. AUTOMATIC VENDING Apparatus, E. Heinz, 
London. 

25,539. Drying Foort-crar, F. L. Jeyes and H. L. 
Godden, London. 

25,540. Ticket Poncusgs, R. T. Piscicelli, London. 

25,541. OXYANTHRAQUINONE Derivatives, H. E. New- 
ton.—(Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

25,542. Krys, C. A. Schierwater, Liverpool. 

25,543. FLower Houpers for Vasgs, C. A. Schierwater, 
Liverpool. 

25,544. Receptacle for BatH Sponcxs, R. Andrews, 
London. 

25,545. Macuings for CLEaNINnG Boors, C. F. Cheesman, 
London. 

25,546 PrRoTocaTECHUIC ALDEHYDB, A Verley, London. 

25,547. PREVENTING ExpLosions in VesskLs CONTAINING 
INruaAMMABLE Liquips, R. Scheuffgen and Fabrik 
explosionssicherer Gefiisse G. m. b. H., Liverpool. 

25,548. ADJUSTABLE PgpaL Bgarinos, G. Schrider, 
Liverpool. 

25,549. Taps or 
Liverpool. 

25,550. ELECTROLYTIC Recovery of Try, F. E. Clotten, 
London. 

25,551. Cottars or Hamgs fur Horses, A. Kessler, 
London. 

25,552. Gas Taps, C. 8S. Snell, London. 

25,553. PenHoipgr, G. Barnes, London. 

25,554. Rotter Begarines, A. G. Brookes.—(J. A. 
Perkins, United States.) 

25,555. Apparatus for Dyzina under I’rgessuRE, L. 
Detre, London. 

25,556. APPARATUS for SAPoniryINe, C. 
London. 

25,557. BRaipInc Macutngs, C. Schiirmann, London. 

25,558. DispLayinc Boots and Susogs, J. Ryan, 
London. , 

25,559. STEREOscoPIC Apparatus, A. Rose, London, 

25,560. LUBRICATING Apparatus, H. Hamelle, London. 

25,561. BaLL-BgaRiNG Casror, B. 8. and R. 8. Shillito, 
London. 

25,562. MecuanicaL Mcdvement, H. 8S. Souttar and T. 
Hamilton-Adams, London. 

25,563. ReciprRocaTInG Enorygs, C. King, London. 

25,564. FasTeneR for ANnimMAL Rvos, J. Oaten, 
London. 

25,565. Drawme Prin, T. Saint, London. 

25,566. Boot FastEnine Dsvicge, H. Sampson and H. 
Cantley, London. 

25,567. Paase SuHirrinc Appsratos, E. Morck, London. 

25,568. ATTACHMENT for Kurries, C. B. Sawyer, 
London. 

25,569. Rock Dartts, J. T. Blackett, London, 


Vatves, J. Smurthwaite, sen., 


Jourdan, 





25,570. Groves, E. Watson, London. 

25,571. Exectric Lamps, W. C. Head, W. A. Snape, 
and R. Volland, London. 

25,572. Psysumatic Tops Tire Covers, E. Midgley, 
London. 

25,573 ApvosTiInc Mgecuanism for Arc Lamps, H. J. 
UVawson, London. 

25,574. LiTHOeRAPBIC Printine Macutings, G. C. H. 
Wichmann and A. B Evans, London. 

25,575 Raroner Spanngrs, F. W. Schroeder, London. 

25,576. HAND-woRKED Rock Driii, W. M. Moylan, 
T ondon. 

25,577. Evectric Arc Lamps, W. J. Davy, London. 

25.578. Takinc-orr Device for Painting MacuIngs, 
W. C. Aylard, London. 

25,579. Cory Hoipine AtracHMEnts, E. W. Briggs, 
London. 

a Macuine for Parinc Fruit, F. Haake, 

mdon. 

25.581. Furnaces, R. Thomson, London. 

25,582. Extracting Worr from Matt, E. de 
Meulemeestrr London. 

25,588 Exwcrro-mgepicat Batts, E, R. Stanfield and 
W. E. Kenney, London. 

25 584. Sreritisine Water, A. J. Boult.—(W. JL. 
Eames, New South Wales.) 

25.585 Ingine Fountains, A.J. Boult.—(Troy Laundry 
Machine Company Limited, United States.) 

25,586. PuLtsys for Morors, 8. Broaabent, jun., 
London. 

25 587. WaTeR-TUBE Borers, J. P. Davies, London. 

25,588. ConTROLLING the Vatves of Enoinxs, The 
Société Auonyme d’Electricité et d’ automobile- 
Mors, London. 

25,589. Evaporatinc Apparatus, B. F. B. Sewell, 
London. 

25,590.. Friction Gears, E. Ericson, London, 
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25,591. INpuction Co1zs, V. W. Delves-Broughton and 
J. A. Cole, London. 

25 592 Fisuine Rest, C. H. Hale. London. 

25,593. Cottar Srups, C. H. Collins, Birmingham. 

25,594. ADJOsTABLE SPRING Matrasss&s, M. E. Firth, 
Hull. 

25,595. Dost Cotiectors, R. S. Foster, Birmingham. 

25,596. Lockrne Cyrcie Scraw Nots, J. Rosenberg, 
Birmingham. 

25,597. ArracHiNG Caan WHEELS to Cranks, B. Jukes, 
birmingham. 

25,598. Tixss, F. F. Kerr, Liverpool. 

25,599. Buinp RoLugr Atracuments, W.T. Robertshaw, 
Maxchester. 

25,00. HoxsgsHORs, C J. Fleetwood, Liverpool. 

z5 601 PoxtaBLe Dxawine Appliance, C. H. Weaver, 
Stoke-on-Trent. 

25,602 SuppusTinG Batis of Twine, W. Metcalfe, Man- 
chester. 

25.003 Motor VexH:cugs. H. Parsons, London. 

25 604. AvuTomatic Rotary O.utcn, 8. Keats, 
Leicester. 

25 6u5 Guainpine MILxs, E. H. Davies, Holmer, Here- 
fu rdshire 

25,606 Vanyino Divercence of Licurt, J. G. Statter, 
London. 

25,607. R. C. Clinker, 
Rugby. 

25,6 8. M«cutnes for Entaroine Tusss, A. E. Hills, 
Birmingh «m. 

25,609. Winpow Biinp Fittinos, W. T. Robertshaw, 
manchester. 

25,610. DispLayinc ADVERTISEMENTS, W. H. Watson, 
bull. 

25,61 Propremna Yarns, A. R. Donisthorpe and G 
White, Leicester. 

25,612. dmeu of Boots and SsHogzs, 0. E. A. Owen 
Liverpool. 

25,613 omwrsa Macuine Susvurries, J. McQuinn, 
Liverpool, 

25,614. [*xTILE Fasric Macuiygs, J. D. Tomlinson, 
Manchester. 

25,615. Peepocmne Ficurgsp Fasrics, W. Mycock, 
Manchester. 

25,616. Fasrevers for Drivina Batts, P. Wigley and 
J. Rogers, Birmingham, 

25,617 MalLway “acon Titt, J. L. Scott and R. 
I..gram, North Shields. 

25,618. Raitway KoLiine Stock Courtines, E. Satch- 
well, Birmicgham. 

25,619. Fexpine BorTLEs for Inrants, A. A.M, Couper, 
Netiey, Hants. 

25,620. uir«--avinG Apparatus for Fronts of Loco- 
MoTiIVE Enorines, W. F. Martin, Newton Abbot 
Devonshire. 

25,621. Tings, J. Chippindale, Harrogate. 

25,622 Eye Pxorsctoxs, V. F. Kroeing-Ryan and E. 
E. Buraett, London. 

25,623. CoLLaPsIBLe Seats for SHops, C. W. Moule, 
oristol. 

25,624. Nosz Rixe for Buus, J. C. Diderichsen, 
London. 

25,625. fastenincs for Dress Betts, A. H. Pugh, 


London. 
Gas ENGINE R. L. Morrell, 


VARIABLE SPezD GEAR, 


GovERNORS, 


25,627. RECOVERING Mgtats from Acips, A, Gutensohn, 
London. 

25,628. ConTinvous-RECORD SounpING Macuings, dH. 
W. H Helby, Southsea. 

25,629. ImpxoveD PorTaBLE Hen Coop, F. J. Noyce, 
London. 

25,630. CLzANING LEATHER ARTICLES, H. Rudkin and 
A T. Ellingworth London. 

25,681. Hosz Courtine, H. E. Kitcat, London. 

25,632, Prorectinc Device for Boots, A. Uttley, 
Burnley. 

25,638. Etecrric Arc Lamps, J. W. Ewart, London. 

25 634. Fire Screens, J. H. Perks, London. 

25,635. Letrer Fiigs, H. Schuckar, London. 

25 635. Taa Strainer, E. T. Nalty, London. 

25,637. OpraIninG InTERMITTENT Motion, G. W. Case, 


on. 

25,638. Sournrace ConpENsERs, The Warwick Machinery 
Company, Limited.—(The General Electric Company, 
United States.) 

25,689. Water Surrtyinc Apparatos, W. Briggs, 
London. 

25,640. CanrriroGaL Pomps, J. Richards, London. 

25,641. MoustacHE Trainer, D. Loewenstein, London. 

25,642. Spzep Inpicator, 8. Smith, E. Salter, and R. 
H. Williams, London. 

25.643. Puayine Carbs, H. E. Gavitt, London. 

25,644. Macuing for Copyinc ScULPTURE, 
Girvdin, London. 

25,645. Reparninc Pyeumatic Tires, A. J. W. Curry, 
London. 

25,646. Arn Compressors, H. H Lake.—(7he /ngersoll- 
Sergeant Drill Company, United States.) 

25,647. Lockinc Wueets of Peramroiators, E. J, 
Humphrey, Birmingham. 

25 648. Necktizs, T. E Grant, Birmingham. 

25.649. Daeyinc Framxs. A. J. Boult —(Troy Laundry 
Machine Company, Limited, United States.) 

25,650. O11 Lamps, G. Looms, London. 

25,651. Kwirrep Fasrics, W. C. Peet, London. 

25,652. ArRtiriciaL Strong Girpers, R. Wiinsch, 


mdon. 
25,658. Atsums, W. F. and F. E. Butcher, and A. J. 

Jones, London. 
W. F. and F, E. Butcher, 


25,654. PosTcarps, 
London. 

25,655. ATTACHMENT for Camera LensEs, M. L., L. M., 
and F, M. Isaacs, London. 

25,656. Protecrors for Pygumatic Tirgs, L. Nioré, 
Liverpool. 

25.697. LicguTninc Arrusturs, G. Zapf, Live» pool. 

25,658. Coin-regD Mecuanism, The British Thomsom- 
Houston Company, Limited, and F. Holden, 


M. E. 


London. 
gy oe ON-REFILLABLE Borr.zs, A, Jurd and J. Creasy, 
mdon. 
25,660. Lupricatine Arparatus, H. Hamelle, London. 
25,661. Atm Pomes, G. M. Whitford, London, 





25.662. Waistcoats, F, Palmer, London. 

25,663. TsLEPHONE SysTsMs, Falk, Stadelmann, and 
Co., Limited, and L. Thurnauer, London, 

25,664. Butnps, A. Dunhill, London. 

25.665. Rack Gamxs, F. Sala, London. 

25,666. Non-REFILLABLE Borris, W. A. and G. W. 
Stattmann, Loudon. 

25,667. KaVeLOP« SeaLinc Macurngs, H. H. Lake.— 
(Thecton Electric Envelope Sealer Company, United 
States.) 

25.068. Spegp Inpicatiyc Davicg, B. J. P. Roberts, 


on. 


pat 

25,669. HiecTRIc Conpucrors or CaBLgs, 8, G. Brown, 
naon. 

25,670. Fastentncs for Gioves, F, L. M. Forster, 


on, 

25,671. Carvine Woov Mou cpines, F. R. Bradshaw, 
London, 

25 672. Makina Woven Fawuaics, W. Watson and E, 
Hoyle, London, 

25,618. Coating HANDLEs of GoLr Crus, W. Watkins, 
London. 

25,674. MANUFACTURE Of NITROACETDIAMIDOPHENOL 
Su.pauRic Acip, R. B. Ransfurd.—(Z. Cassella and 
Co., Germany.) 

25.675. MacHines for Parintine on Harp Surracgs, G. 
C. . Wichmann and A. & Evans, London. 

25 676. Appanwatus fur MgasuRING FLat Opvgcrs, O. 
Imray.—(H. Graubner and Scholl, Germany ) 

25,6.7. PROTKCTING ELECTRICAL WIND1NG»s trom SraTic 
Srkains, J. Pearson, R. M. Cutcheon and J. F. 
Williamson, Loudon. 

25.673. UsRuick Cxanas, G. H. T. Beamish, Lon ion. 

25,679. tasTING APPLIANCES for Buors, F. W. Page, 
London. 

25,680. WinInc Macuings, W. H. Wheatby.—(The Hull 
Key Can Company, United States.) 

25,081. Trunks, J. M. Martin and C. F. Spence, 
London 

25,602 Ranog Finpers, H. and G, R. Grubb, London. 

25,053. Stwam Traps, E Rodriguez, Loudoun. 

20,684 Pxintine PoraiE Hoipsns, C. F. Rockstroh, 
London, 

25,635. COUNTER-FENCE for Banks, A. J. Parker, 
London, 

25,¢86. GLazine Apparatus, R. Stanley and E. Jeffc ote, 
London, 

25,637. Cooxine Ranyogs, D. T., F. J., and E. Bostel, 
London, 

25,688. Burgers, H. J. Haddan.—(J. K 
United States.) 

25.68Y. PuncainG Macuings, H, J, Haddan.—(South- 
worth Bros., United states.) 

25,690. BuineRs, J. Kitchea, T. Balmforth, and H. C. 
Browu, Loudun. 

2o,6v1. PesnciL MaNUFACTURE, C, R. von Schemnitzky, 
Lundon, 

25,092 Fuyino MacHinss, A. Z luska, London, 

Zo, 6¥3. Papas Fines, . G. Ww, woudun. 

20,094. KeguarmNne Dravunes, J. GU. and C, Sadler, 
uunudun, 

25 o¥d. Makine CITRYLIDENE-ACRTIC AciD, A. Veriey, 
vLouuok, 

z5,0v6 CuupLers, P, M. Baker, London. 

20 ty7. OxNaMeNTAL SulreH Ssawinu Macnines, F. 
Wever, Lunuon, 

25,693. BoDias aDaPT«D for LigsTinG Purposss, J. H 
waud, London, 

25,099. Gas suaNERS, P. Jensen.—(C. Nielsen, Den- 
mark.) 


Donnelly, 
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25,700. Locks for Sas Fastasinos, L, L. Blunn, 
Birmivghaw, 

25,70. L«KisG Motion for Capstans, C. and G. B. 
Tayior, oleml. gham 

25702 kwikanaL COMBUSTION Exoings, J. B. King, 
Piymouth, 

25,7038. miMs of Wawets for Bicycigs, T. Elliott, 
London, 

25,104. UawBon Bagak Fuosk, A. Johnston and 8. G. 
Martiu, Swansea. 

25,705. AUTUMaric Music Lear Tuangr, G. C, Manzoni, 
Bircenhea i. 

25,706. wiquip Fost Buaner, W. Cunningham, 
Birkenhead, 

25,707. LwintkvaL Comp tsTION Enoings, W. H. Braa- 
burn Wolve: hampton, 

25,7u8. LaCa-MakKiou MaCHinERY, R. Scott, Draycott, 
veroyshire 

25,i0¥. sate Tsuss for Rurrurs, H. E, Tasffe, Glas- 
uw. 

25,410 Haxp Toot Heckug for Frax, 
Glasguw. 

25.711 sHoW-CasE for ToBacconists, J. Forrest and J. 
Steel wlasgow. 

25,712 Aprisasce for TakaTING the Ears, C. J. W. 
Simpson, Liverpool, 

25,713. MaCHin& tur DouBLING YaRN, 8, Peel and W. 
wumb, Haufax. 

25,714. LusBieas, J. Hamiltun, Glasgow. 

29.715. Srup Movion for I'WisTING MacHINE, E. and E, 
Sykes, Mudde:stield, 

25,715, Moros VeHnicies, J. C. McIntosh, Glasgow. 

25,717. MePsiownaTING MILK, J, M. Amour, Glasgow. 

27,718. Raiway CaRsiack Duor Fastener, W. J. B, 
Macdonala, Buckie, N.B. 

25,719. Macuinge for WinpDING YaRN, G. Paley, Man- 
chester. 

25,720. sutip Woven Daivine Betts, C. K. Sagar, 
Manchester. 

25,721. MacCHINERY 
Halifax. 

25,722. PiLunxett Anti-skippger, T. L, 
Buldoyle, Co, Dublin. 

25,723. Pips Joints, T. R. Murray, Melksham, Wilts. 

25,724. ProTecTinc TsaaMcaR Seats, A. Reynolds, 
Birmingham. 

25,725. ‘Exgectric Raitways, H. 1. Rogers, E. M. 
Munro, and H. Breckneil, Bristol. 

25,726. Historicat CHaxts, G. C. Pringle, J. M. Bell, 
W. Geddes, and G. Palfrey, Edinburgh. 

25,727. Maxine Soap, M. Edgerley, Olaham, 


G. Dawsvun, 


for Dressinc Sirk, J. Butler, 
Plunkett, 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent-office Official Gasette, 


737,121. Exvastic Fiuip Turpin, 7. G. B. Lindmark, 
Stockholm, Sveden.—Filed May 7th, 1902. 4 

Cluum.—(1) The combination with the casing and its 
inlet and exhaust pas-ages, of the turbine wheel com- 
prising a body and circumferential buckets detach- 
ably secured to the periphery of the boay and having 
oppositely facing recesses. (2) A turbine wheel com- 
priswg the budy portion and circumferential buckets 
proviaed with shanks secu:ed to the periphery of raid 
body, and having oppositely faciug recesses. (3) A 
turbine wheel comprising the body, having peri- 
pheral recesses, aud circumferential buckets pro- 
vided with shanks fitting in said recesses and 
having oppositely facing recesses. (4) A turbine 
wheel bucket having the shank ¢ and recesses 
detherein. (5) In combination with a turbine wheel 
land buckets forming circumferential tiers 6, 7 of 
recesses thercon, the said recesses facing in opposite 
directions, of the casing 3 having annular inlet 
chambers 11 and 12 on opposite sides of ssid wheel, 
sets of nozzles 20 and 25 aisposed in the walls of said 
chambers, and constructed to deliver fluid respectively 
to each of said tiers, valves 13 and 14 for controlling 
the admission of working fluid to said sets of nozzles, 
and means for simultaneously opening one of said 
valves and closing the other. (6) A turbine wheel 
having a body portion and circumferential buckets 
secured to said booy and having oppositely facing 
recesses at different radial distances from the ceutre of 
said body portion, substantially as described. (7) In 
a turbine. a wheel having a body portion and circum- 
ferential buckets secured to said body portion and 





having oppositely facing recesses at different radia] 
distances from the centre of eaid body portion, and a 


“wo 


1 ey 
cz 


nozzle to direct motive fluid to the reczsses in said 
buckets, substantially as set forth. 


737,344. Rivetinc Mecuanism, C. J. Carney, Dun- 
kirk, N.Y., and J. C. Gordon, Cleveland, Vhio.— Filed 
November 8rd, 1902. 

Claim —(1) The combination of a pair of jaws pivoted 
together, an anvil on the free end of one jaw, a yoke 
on the free end of the other jaw, ruds piv ted with 
ball-and-socket joints in said yoke, a sleeve, radial 
arms on said sleeve in which the outer ends of said 
rods are pivoted with ball-and-socket joints, a pneumatic 
hammer mounted on said sleeve, and mechanism for 


drawing the free ends of said jaws toward each other, 
ubstantially as set forth (2) The combinstim of a 
pair of jaws pivoted together, me-ns 0. said jaws for 
suspending them vertically or heriz mtally an anvil 
0. the ena of one jaw, y -ke. -leeveandr» m-chanism 
n the end of the other j.w a p.cumatic bammer 
supp rted by said yoke. sleeve and rod mech «ism, 30 
+8t -bemoved laterally or radially th: re n. a pueumatic 
cylinder between said jaws aud valve mecha:ism for 
controlling the action of said cylinder, substautially 
as set forth. 
737,346. Steam Gawerartor. J. 8 Chenhalls, Plyinvouth, 
England —Filed February 18th. 1902. 

Claim.—(1) A flash boi'er comprising an inner coil 
in which the feed-water is flashed into steam. an outer 
larger coil arranged around said iuner coil and acting 
as a steam receiver and superheater, ard an arm 
exterior to said cvils connecting said outer superh-at- 
ivg boiler coil directiy to said inner generating boiler 
coil. (2) A flash boiler comprising an inner generating 
coil in which the feed-water is flashed into steam, an 
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outer larger superheating coil enveloping said inner 
coil, an arm directly connecting said «uter coil to said 
inner coil, and a jacketed casing within which said 
coils are located, said connecting arm between the 
boiler coils being outside the casing. (3) A flash boiler 
comprising an inner coil, an outer larger coil arranged 
arvund said inner coil, an arm connecting said outer 
coil to said inner coil, ferrules of refract:ry material 
upon said coils. flanges to said ferrules, and perforations 
in said flanges and ferrules, 


737,487. Smettine Furnace, £. Riveroll, Los Angeles, 
Cal —Filed March 9th. 1903. 

Claim —\u a smelting furnace, an inclined chamber 

having a floor of varying pitch, combustion chambers 
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disposed along the inclined chamber communicating 
with the inclined chamber, and liquid fuel burners 
discharging through the combustion chambers, toward 
the floor of the inclined chamber. 


51 DDR EP BORE 











ial 
i 








PER ia i 





Uap eee ayer 


. BY 





Dec. 11, 1908 





THE ENGINEER 


565 








A WINDING ENGINE PROBLEM. 


Ir is often deplored by those who are in training to 





| 


We know that S = V T (1), where T = time in 
seconds; hence §, = 15 Vj. 
Also V=U + AT (2), where U = velocity at the beginning, 


become the future engineers of this country that the hence V.= 0+ 10A, 


mathematical methods taught them, in the first place 
at public schools and afterwards at engineering colleges, 
are but useless tools obtained at considerable expense 
when applied to those problems with which they are 
confronted in their daily work. This resulé may be due 
to inability to apply these methods to the particular 
roblem they have in hand, owing to the necessary 
modifications which must be introduced to meet the case 
in question. Now, the inability has its source either in 
the academical way of teaching mathematics as if the 
mbols used had no material significance at all ; or ina 
faulty system of reasoning, which supplies or omits data 
according as it is desired on the part of the student that 
the final answer shall assume the form that he thinks 
from the nature of the case it should take. As is only 
natural, disaster is sure to follow closely on methods 
applied illogically and without understanding; in conse- 
quence, a8 is perhaps only 
natural, the student at once 
blames the mathematical 
process and not his manner 
of applying it. It will per- 
haps be a help, therefore, to 
some embryo engineers to 
work out in full an example 
which will illustrate how 
simple methods may be used 
to solve fairly difficult pro- 
blems of a practical kind 
when they are properly 
applied. 

A firm is asked to supply 
a winding engine of the 
direct-coupled type—that is 
to say, the drum is directly 
connected to the main engine 
shaft without intermediate 
The engine is re- 


gearing. 
quired to lift a load of 8 tons 
a vertical height of 200 


fathoms in 80 seconds. The 
draughtsman who had the 
job in hand would have ob- 
viously first to determine the 
horse-power required before 
he could start to design the 
cylinders, valves, valve gear- 
ing, kc. Now, a thought- 
less student would most 
likely reason something 
after this fashion. ‘ Ob- 
viously, the 3 tons must be 
the difference in weight be- 
tween the full and empty 
cages. I must, therefore, 
multiply the load of 3 tons 
by the height lifted, namely, 
1200ft., and divide by 33,000, 
and the result will give me 
the horse-power required in 
one half minute; I must 
multiply this result by two, 
and I shall then have the 
requisite horse-power of the 
engine.” Needless to say, 
such an argument as the 
above would be hopelessly 
wrong, as it does not take 
into consideration the force 
necessary to accelerate and 
retard the weight of the 
lifted and dropping ropes, the 
force necessary to accelerate 
and retard the lifted and 
dropping cages, the force 
necessary to accelerate the 
load at the start and to re- 
tard it at the finish, the force 
necessary to accelerate and 
retard the drum of the engine. 
It leaves out of consideration 
also the decreasing and in- 
creasing weights of lifted and 
dropping ropes respectively. 
When all the forces have 
been calculated, reduced, if 
necessary to equivalent forces 
at the radius of the drum, 
plotted, and the resultant force at any instant obtained, it 
is then, and then only, that we can begin to make any 
estimate as to the requisite engine horse-power. The 
right way of attacking the problem is according to the 
method given below. We are going to allow ten seconds 
in which to accelerate the load from rest up to the 
maximum velocity, fifteen seconds is to be allowed 
for the load to travel at maximum velocity, and 
five seconds will, therefore, be left in which 
to retard the load from the maximum velocity down 
again to rest. It wil], of course, be understood that 
these spaces of time will also hold good with regard 
to the cages, drum, and ropes. Each cage will be taken 
to —_— four tons, and the ropes are each to be 
of 2in, diameter, and are to weigh 10 lb. per lineal foot. 
It is necessary to find first of all the value of the 
acceleration in feet per second per second, the constant 
maximum velocity in feet per second, and the retarda- 
tion also in feet per second per second. 

Let 8, = space covered during the time at which the 
load is moving with constant velocity— V,—. 
S. = space covered during the time of acceleration. 
S; = space covered during the time of retardation. 

_ A; = acceleration (feet per second per second). 

= A: = retardation (feet per second per second). 
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POWER REQUIRED BY.A WINDING ENGINE 


1200 = 8, + 8. + S; = 22°5 V, 
V, = 53°8ft. per second. 

By substitution, we find— 

A, = 5:8ft. per second per second. 

A, = — 10°6ft. per second per second. 
Having obtained A,, Ay, and V;, we can now calculate 
the position of either cage from the bottom of the shaft 
at all times during its motion by means of the following 
equations :— 


Then, 


s=utT+iar + ie AO 
S=VT . (dL) 
s=uT-—Jat IIL) 


(I.) is used during the interval of acceleration—that is 
to say, from T = 0 to T= 10. 
(II.) is used during the interval of maximum constant 
velocity from T = 10 to T = 25. 
(III.) is used during the interval of retardation from 
5 to ‘ 


We can then calculate the weights of lifted and 
dropping ropes for any particular second, and on plotting 
these values as ordinates for every second, obtain the 
curves shown in the diagram. It need scarcely be 





‘pointed out that when one rope is hanging its whole 
length down the shaft, and is wound entirely off the 
drum, the other rope is on the drum, and therefore the 
value of the weight of the rope on the side of the cage 
that is lifted will be 12,000 lb. at the start, reducing to 
zero at the end of the winding, whilst the weight of the 
dropping rope will have increased from zero to 12,000 Ib. 

In the diagram all forces which act on the side of the 
lifted cage and load are plotted above the zero line if 
they oppose the motion, and below if they help motion ; 
whilst those which act on the side of the dropping cage 
are plotted below the zero line if they oppose, and above 
if they aid the motion. 

Since one rope winds on to the drum at the top side 
of it, whilst the other rope winds off at the bottom, 
or vice versd, it is really immaterial.as to which cage one 
considers; the dropping cage is, of course, the one that 
acts as an auxiliary force, and the lifted cage and load 
are opposing forces. 

Having plotted the two curves for the weight of: the 
ropes at any given instant, we find the resultant curve as 
shown in the diagram by subtracting their respective 
values from each other. We next require to find the 
force necessary to accelerate and retard the mass of the 
respective ropes at any given instant that acceleration 
or retardation is taking place. 

The equations given below are what will be required :— 

Let P = force necessary to produce acceleration in the 

given mass; 
M = mass of the body; 
W = weight of the body; 
G = 32-2ft. per second per second ; 
A = acceleration, feet per second per second; 
5°3 for acceleration, — 10-6 for retardation’; 
er ir a ae eee 
Wat fear See 
Knowing the weights of the respective ropes at any 
given instant, we can substitute this weight in (V.) and 
so obtain M. Substituting for M and A in (IV.) the 
respective values, the force at any instant necessary to 
accelerate or retard the weight of the rope for that given 
instant, according as A equals 5°3 or — 10-6, is obtained. 

These values will be found plotted in the diagram of 
curves, (B) being for the lifted rope and (C) for the 
dropping rope. The acceleration and retardation forces 
for the dropping cage snd for the lifted cage and load 
are obtained in a similar way from equations (4) and 
(5), and are plotted in the diagram as curves (D) 
and (A) respectively. Since the value of the weights 
of dropping cage and lifted cage do not vary as 
in the case of the ropes, the acceleration and 
retardation are constant as shown, except at the 
commencement and ending of the process. When the 
two cages and load are moving with constant velocity 
as well as the ropes, the curves A, B, C, and D have zero 
value. The forces due to the weight of the lifted cage 
and load and to the weight of the dropping cage are 
constant, and have values of 15,680lv. and 8960 lb. 
respectively as plotted. The force to be calculated is 
res necessary to accelerate and retard the mass of the 

rum. 

On page 566 is shown a drum that previous experience 
would indicate as one that could be used in this case. 
Its diameter is 10ft. 6in., and its width is 9ft. 6in. The 
size of the boss of the drum sides and centre piece and 
the bore of it has very little effect upon the result 
of the graphical method that will shortly be given ; they 
have been drawn to have dimensions that may be con- 
sidered probably necessary in this case. The six arms of 
the drum sides and centre piece have also been reduced 
to a uniform thickness all round, as if there had been no 
spaces, but simply solid metal all round of the same 
weight as the spokes. This simplifies matters when we 
are calculating the radius of gyration of the whole drum. 

This radius of gyration, as all engineers know, may be 
considered as the radius of a circle which is the orbit of 
a particle in which the whole mass of the drum is con- 
centrated, and which, when moving with the proper 
velocity for that radius, will have stored in it energy 
equal to the energy stored in the whole drum when in 
motion. 

Having found the radius, the change in kinetic energy 
stored in the drum from second to second is found, and, 
knowing the space passed through by the imaginary 
particle during a given second, we can find the force 
necessary to produce that change of energy during the 
second. 

To find the radius of gyration, the construction shown 
in Fig. 2 is used. The drum is massed about the centre 
line, as shown, by sliding the different parts into contact. 
This process cannot in any way affect the dimension of 
the radius of gyration. The section so obtained is treated 
as if it were the section of a beam, and a modulus figure 
is formed. To do this, all the different layers, ad, fg, hj, 
kl, are projected on to [be] drawn tangential to [A7}. All 
these projections are then joined to |C|, and where they 
cut the layers we obtain boundary lines to the shaded 
figure as shown. 

It is well known to engineers that the area of a shaded 
figure multiplied by the distance between the centres of 
gravity of the same figure and asimilar one on the opposite 
side of the centre line (N M) of the section is equal to the 
moment of inertia of the whole section divided by the 
distance between (bc) and (N M). What we have to do, 
then, is to find the centre of gravity of the shaded figure 
by a graphical method or method of balancing, and also 
its area. We can then obtain the moment of inertia by 
means of the relaticenship given above. 

The moment of inertia is to be divided by the area of 
the cross section of the whole figure, and we obtain the 
square of the radius of gyration. Symbolically, we may 
sum up thus :-— 


I 


deed ys +e 
I = AK? (VII.) 


where Z = shaded area multiplied by the distance 
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between the. centre of gravity of the two similar areas 
on either side of NM. 

I ='moment of inertia of section. 

A = area’of whole cross section. 

K-=‘radius of gyration. 

Y = distance between (be) and N M. 

Having found the radius of gyration, it is easy to find 
the velocity at that radius corresponding to the velocity 
at any second at the radius of the drum, which is equal to 
the velocity of the load lifted. 

The kinetic energy stored at any given instant is then 
calculated, the total weight of the drum having been 
found, and the difference between any two consecutive 
seconds gives the increase in kinetic energy for that 
second. The increase is to be divided by the space 
moved through at the radius of gyration during that 
second, and the average force acting during that second 
will be obtained. The equivalent force at the drum 
radius is then calculated and the values are plotted—as 
shown by the curve in the diagram. 

All the really important force curves are now plotted, 
and the final resultant curve [E] is obtained by adding 
and subtracting those forces that are opposing and help- 
ing the engine respectively. This latter step is rather 
confusing at first, but care and thought will soon 
indicate to the student those forces that help and those 
that oppose motion at any second. 

Having obtained the resultant curve |E], the next step 
is to find the requisite en- 
gine power to overcome the 
maximum resisting forces at 


keeping the heat below boiling,- add nitric acid, and 
evaporate to a low bulk, but not so low that a crust of 
ferric chloride forms on the surface of the solution, Take 
up with dilute hydrochloric acid, collect residue on a 
filter, wash, ignite, and weigh the tungstic acid (and 
silica). After weighing, treat with hydrofluoric acid as 
in the estimation of silicon, and weigh the tungstic 
acid, WO). 

Molybdenum.—To the filtrate from the tungsten care- 
fully add a solution of sodium carbonate until nearly all 
the acid is neutralised—taking care not to obtain a red 
coloured solution or a precipitate—and add about 40 ce. 
of a binormal solution of sodium hydrate in excess of 
that required to completely precipitate the iron—the 
amount of binormal sodium hydrate solution required 
may be calculated, since 1 grm. of iron as ferric chloride 
requires 104cc. Heat to boiling, allow to cool, make up 
the solution to a known volume, allow to settle, and filter 
off a known volume. To the filtrate add a drop of 
methyl orange solution, an excess of hydrochloric acid, 
and then an excess of lead acetate solution—40 grms. 
of the salt per litre. Now add more than sufficient ‘of 
ammonium acetate solution to destroy the free hydro- 
chloric acid, boil, allow to settle, collect the precipitate 
on a filter, and wash. Ignite, and weigh the lead molyb- 
date, which contains 26°16 per cent. of molybdenum. If 
tungsten is not present, dissolve the steel in hydrochloric 
acid, oxidise with nitric acid or potassium chlorate, 





the drum radius as given 
by the curve [E]. Suppose 





the engine is to be a simple 
coupled engine, then the 
worst position that the engine 
could be in to overcome the 
resisting forces is when one 
of the engines is on the dead 
centre. We may suppose, 
in a winding engine of this 
type, that steam is admitted 
up to 80 per cent. of the 
stroke for the latest cut-off, 
so that, when starting 
against the load, we shall 
have full steam pressure 
upon the piston which is 
approximately at half-stroke, 
as well as upon the piston 
which is at the commencement of its stroke. When the 
engine is moving with a constant velocity of 53-3ft. per 
second at the drum periphery, it is then running at a 
rate of 96 revolutions per minute approximately. 
Suppose we take a piston speed of 760ft. per minute, we 
shall then have a piston stroke of 4ft. 

We have now to find the force at a crank radius of 2ft. 
cquivalent to a force of 30,000 lb. at the drum periphery. 
Obviously, it is equal to 79,500 1b., and this force must 
be available from either engine, in case of the maximum 
resisting torque coming on the engine when one crank is 
on the dead centre and the engine has not stored, due to 
its low velocity, sufficient excess kinetic energy to carry 
it to a position in which both cranks are capable of 
exerting a torque. 

Suppose that we are working with steam at 80]b. per 
square inch, then, with the link set for its latest cut-off, 
we shall have this full steam pressure upon our piston. 
Therefore, a piston of about 994 square inches area will 
be required. That is to say, if the engine was not linked 
up to cut-off earlier when it had attained its maximum 
speed and was cutting off at 80 per cent. stroke, it would 
be doing work at the rate of, approximately, 3250 horse- 
power per minute, a result which is calculated by the 
well-known formula for the indicated horse-power of 
the engine, viz.:— 

PLAN _ 

If the above has been carefully followed through and 
thought out, it will be seen that it is not so much the 
knowledge of higher analytical mathematics that is 
required in the solving of such problems, but rather the 
possession of a few simple expressions and formule in 
applied mechanics, and of graphical methods, combined 
with a thorough facility in applying them. 











indicated horse-power. 








THE ANALYSIS OF HIGH-SPEED STEEL. 


THe following is a brief réswmé of the methods of 
analysing high-speed steel, which has come so much to 
the front of late. Much time and trouble will be saved 
by making a careful qualitative analysis, which may 
modify the modus operandi of the quantitative analysis. 

Carbon.—This constituent is determined by igniting 
the sample, in a fine state of division, with lead chro- 
mate, or red lead, and collecting and weighing the result- 
ing carbonic acid gas. 

Silicon.—Dissolve the sample in hydrochloric acid, 
evaporate to dryness, take up with dilute hydrochloric 
acid, collect the residue on a filter, and wash. Ignite 
filter and contents, contained in a weighed platinum 
crucible, and weigh. After weighing treat the residue 
with a litile pure aqueous hydrofluoric acid, carefully 
evaporate, ignite, and re-weigh crucible and contents. 
The difference between the first and second weighings 
equals the silica. 

Manganese.—_-Remove the iron as basic acetate, and 
from the filtrate precipitate the manganese as oxide. 

Phosphorus is determined by-the “molybdate” 
method, any arsenic present being removed before 
precipitating the phosphorus. 

Sulphur.—The sulphur is oxidised to sulphate, and 
after removal of the silica, the sulphate is precipitated as 
barium sulphate. 

Tungsten.—Dissolve the steel in hydrochloric acid, 
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nearly neutralise all the free acid with sodium carbonate 
solution, and proceed as above. The above methods are 
due to Brearley and Ibbotson. 

Chromium may be estimated by Stead’s volumetric 
method, if the amount present does not exceed 3 per cent. 
Dissolve 2 grms. of the sample in dilute sulphuric acid 

-l acid to 6 water—concentrate Uy evaporation, dilute 
with 300 cc. of water, heat to boiling, and add a saturated 
solution of potassium permanganate until a precipitate is 
produced, and the boiling solution is permanently coloured. 
To the still boiling solution add hydrochloric acid until 
a rich yellow-red liquid is obtained, then 100 ce. of hot 
water, and continue the boiling until all the chlorine is 


expelled. To the solution add a known volume of 100 
ferrous sulphate solution, and titrate with x standard 
bichromate of potash solution. 

Vanadium.—Dissolve the steel in hydrochloric and 
nitric acids, evaporate to dryness, and heat strongly. 
Transfer the dry mass to a nickel dish, fuse with a 
mixture of sodium hydrate and sodium peroxide, extract 
the fusion with water, cool, and dilute to 500 cc. Allow to 
settle, filter off a known volume, make filtrate acid with 
sulphuric acid, add excess of sulphurous acid, boil until 


sulphur dioxide is expelled, and titrate with x ystandard 
N 
100 
*00171 of 


potassium permanganate solution. Each ce. of 


potassium permanganate solution equals 
vanadium. 

Titanium.—For the estimation dissolve in nitric acid, 
add a little solid sodium phosphate, evaporate to dryness, 
re-dissolve in hydrochloric acid, and again dry. Take 
up with hydrochloric acid, filter, ignite filter and 
contents, mix residue with potassium carbonate, and fuse. 
Extract fusion with water, filter, wash well, ignite filter 
and contents, mix residue with acid potassium bisulphate, 
and fuse. Dissolve in hydrochloric acid and sulphurous 
acid, filter. To filtrate add sodium acetate crystals 
—dissolved in water—and acetic acid, and bring to boil- 
ing. Collect on a filter, ignite, and weigh as TiO,. 

Copper, arsenic, and nickel, if present, may be 
determined by any of the usual methods, 








PETERHEAD HARBOUR WORKS. 


DvninG the last nine years the total progress made in the 
construction of the South Breakwater amounts to 1000ft. 
For the year 1902-03, terminating at the end of last March, 
the engineers-in-chief, Messrs. Coode, Son, and Matthews, 
report that the breakwater was extended ninety lineal feet. 
A portion of this length, or 30ft., represents the part of the 
structure which has received an additional width of 10ft. An 
extension of 30ft. has also been made in getting in the founda- 
tion course, and the rubble mound has been added to, and 
partly levelled up over a length of 650ft. in advance of thesuper- 
structure. The construction of the harbour works entails the 
use and upkeep of a considerable quantity of plant, including 
railways, workyards, offices, and numerous buildings of 
different descriptions. The labour employed is of two 
kinds, partly free and partly convict, in nearly equal propor- 
tions. The daily average number of men employed on the 
works during the past year was 173 of the former class and 167 
of the latter, not including warders, guards, and other officials. 


Le 


In the accompanying table a list is given of the principal items 
of works comprised in the extension of the South Breakwater 
together with their relative quantities. Besides these items. 
some 260 blocks have been made over and above those set in 
the breakwater, containing 6138 cubic yards of concrete ang 
5254 cubic feet of granite ashlar. 


TaBLe I, 





tt, = 
Rubble deposited in mound .. : 
Rubble taken up to lower 
foundation .. ee 


15,442 tons 


852, 15,794 tons 
Levelling surface of mound f» 
superstructure... .. .. . 
Levelling berm fur blockwork 
et Maer eee 


715 super. yards 


£00 ” 1015 super, yards 

Concrete in mass.. .. 577 cubic yards 
Pr in blockwork 10,654 99 

i in apron rt an. Chas 490 ae 11,721 cubic yards 

Granite ashlar in facowork .. 

as » Other than ip 

ee ES ES See 


18,286 cubic feet 


991 ” 19,277 cubic feet 


Permanent way .. 


60 lineal yards 
No. cramps .. 80 


60 lineal yards 
80 


In his memorandum Mr. EK. Raban, Director of Works ‘of 
the Navy, states that it was originally contemplated that 500 
convicts would be available daily, but that the average number 
during the last eight years has been only 196. He further 
observes that the estimated increased cost of £160,000 is due 
to the dearth of convicts, and consequent greater cost of 
labour. The surveyors report that they estimate the perma- 
nent work executed in the construction of the breakwater 
and in the preparation of material during the year for future 
use at £25,075, which is more by £2445 than the cost as set 
forth by the engineers. They also valued the material on the 
ground on March 31st, 1903, at the sum of £13,704, which 
exceeds the value on the same date of the previous year by 
£3656. The additional width of the breakwater has been 
measured and valued at the rates of Sir John Coode’s original 
estimate. The surveyors are not in a position to state if this 
additional width of 10ft. will incur any extra on the total 
amounts of the estimates. With this exception, they do not 
at present anticipate any excess on the revised total estimate, 
Taking into consideration the widening of the structure, 
good and substantial progress has attended the execution of 
the works for the past year. 








MOVING A SEINE BRIDGE. 


WuEN the Municipal Council of Paris decided last year to 
build a bridge over the Seine, carrying upon different levels 
the Metropolitan Railway and the ordinary traffic of the 
city, they found the situation beset with several difficulties. 
Local circumstances rendered it unavoidable that the site of 
the new structure should be identical with that already 
occupied by the existing footbridge of Passy. It was 
impossible, in the interests of navigation, as well as of the 
public, to remove the footbridge altogether. Such a course 
would have been tantamount to closing, during the whole 
period of the construction of the new work, the only means 
of communication across the river between the opposite 
quarters of Passy and Grenelle. Two solutions of the 
problem presented themselves. One was to build a temporary 
timber bridge upon another site, and the other to utilise the 
present structure in that capacity. Both of these would 
have been expensive operations, especially the taking down 
and rebuilding of the footbridge. A brief description of this 
structure will prove the truth of this statement, and how 
necessary it was that it should be removed to its new 
temporary site with as little dismemberment as possible. 
The Passy footbridge was built in 1878 for the accom- 
modation of visitors to the ‘‘ Exposition Universelle.”’ 
The annexing of the Trocadéro to the Champ-de-Mars, and, 
in consequence, the inclusive use of the bridge of Iéna by the 
visitors, had very much increased the difficulty of crossing 
the river. There were but two routes open, one on the down- 
stream side, by the Alma bridge, and the other in the 
opposite direction, by the bridge of Grenelle. Both of these 
passages were comparatively a long distance from the bridge 
of Iéna. In order to remedy these inconveniences, the 
Parisian authorities established a ferry service and built the 
Passy bridge as well. 

The design of the structure, which crosses both arms of 
the Seine, is represented in Figs. 1 and 3, the two arms being 
separated by the ‘‘Ile des Cygnes.’’ At that period the 
characteristic feature of this type was but little known, and 
still less used. Its peculiar mode of construction enables it 
to suppress, or render nugatory, the thrust, which, in arch 
bridges, is exerted at the crown of the span and at the spring- 
ings over the piers and abutments. The structure may be 
considered as consisting of two distinct independent parts, one 
over each arm of the river, commencing at the respective 
abutments and tefminating at the crown of the central span, 
where the two semi-arches are brought into contact, but are 
nevertheless structurally discontinuous at this point, where 
a pin articulation permits of the small amount of motion 
necessary to this particular system. The abutments have 
to resist the only forces vertical in direction, so that 
they can be built of dimensions considerably smaller than 
those usually needed. The Viaur viaduct, erected in 
the south of France, with a span of 722ft. and a height of 
384ft. above the bottom of the valley, is one of the largest 
examples of the cantilever-arched type.* Passy Bridge was 
constructed by the firm of Cail, from the designs of MM. Huet 
and Bartet in the short space of seven months for the sum of 
£16,800. Of this total, the Government and the Exhibition 
administration contributed each £4200, and the City of Paris 
made good the balance of £8400. Pe ak 

The municipality found a way out of the difficulties 
alluded to above by moving the foot-bridge bodily, parallel 
to its original position, and to a distance from it suffi- 
cient to allow ample space for the erection of the new 
structure and all the temporary works connected with it. 
This course was adopted on the score of economy, facility and 
rapidity of execution, and non-interference with the naviga- 
tion of the Seine. The means adopted for effecting this 
wholesale transportation were very different for each part of 
the bridge corresponding to each arm of the river, so that 
we shall describe them separately, commencing with the part 
over the larger arm. Its total length is 400ft., its width 
21ft. Gin., and its weight 320 tons. It consists of a central 
span of 152ft., and a pair of sidespans or semi-arches of 122ft. 








* Tug Enoinesrr, February 27th, 1908, 
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each joining the central span with the abutments. Each end 
of the central span rests upon a pier of twin piles, as shown 
in the general elevation in Fig. 1. Operations were com- 
menced by erecting, near the abutments and upon each side 
of the piers, timber trestles carrying a platform perpendicular 
to the axis of the bridge, along which the transportation was 
to be efiected. These platforms, indicated by the letter « in 
the elevation plan, Figs. 1 and 2, were levelled on the upper 
surface, and were built of balks of pine, 12in. by 12in., bolted 
to the tops of piles, 18in. in diameter, driven into the river. 
The whole of the timber staging carrying the platform was 


wedge-shaped supports upon which the iron arches rested. 
Subsequently the whole mass was lowered down upon the 
rollers, and attached by suitable tackle to half a dozen wind- 
lasses, which were capable of exerting a total tractive force 
of 50 tons. This was more than the calculations estimated 
to be required, but it was determined to be prepared for all 
contingencies, especially for any possible sagging of the roll- 
ing platform, which would have needed additional haulage 
power. Each windlass was manned by four men, and under 
their action the bridge advanced by a gentle and regular 
progression. At every metre of advancement the movement 









central arches in each arm the braced or lattice panels are 
replaced by others of the plate description. The central arch 
has a span of 112ft., and the side spans of 92ft., and a total 
weight of 240 tons. It was decided to conduct the floating 
transportation in two removals, for which the articulation at 
the crown of the middle span offered special facilities. An 
economy in material was also obtained by shifting each half 
of the structure at a time, as the same boats could be used 
twice over, as shown by the dotted lines in the plan, Fig. 4. 
A pair of lighters were employed to float the iron super- 
structure. They were 100ft.in length, 16°5ft. wide, and of 
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braced and strutted to enable it to withstand the force of the 
wind, and to stiffen it so as to prevent any deflection or 
deformation which might throw the roller track out of level. 
It is clear that the curved members of the main girders of 
the bridge would not adapt themselves to the horizontal plane 
of the platforms. A strong timber framework was built which 
enabled the necessary adjustment to be made in the following 
manner. The upper part of the framing was dressed to fit 
exactly the curved part of the arches, which were then bedded 
upon it, and bolted to the main beams composing it. On the 


Ile des 


Cyqnes 
Cygnes. 








Coan | 


MOVING SPANS ON STAGES 


was stopped, in order to verify its uniformity, rate, and 
direction. Marks or stops had been previously placed on the 
platforms to facilitate the accuracy of these observations. 
There were thirty stoppages in all, corresponding to the 
distance of the same number of metres which separated the 
new site from the old. The whole operation occupied four 
hours, and after the usual official testing, which was satis- 
factorily carried out, this portion of the structure, uniting 
the quay of Passy with the ‘ Ile des Cygnes’’ was opened to 
the public. 


Fig.3 



























a tounage of 280. A vertical timber scaffolding, strongly 
braced transversely and diagonally, was erected upon each of 
the lighters, and the upper part adjusted to fit the arch, in a 
manner very similar to that already described. The scaffold- 
ing extended down to the bottom of the boats, so as to dis- 
tribute the loading over a large surface, and impart stiffness 
and stability to the whole mass. These arrangements com- 
pleted, the lighters, ballasted with sand, were brought into 
position on each side of the pier next to the Ile des Cygnes— 
Figs. 3 and 4—for that was the part first taken in hand. 
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other hand, the lower part was framed horizontally to corre- 
spond accurately with the section of the platforms. In 
addition to the four stagings and platforms erected in the 
river, marked P in the plan, two double and two single— | 
lg. 2—the temporary timber piers and abutments are also | 
shown, and the new position of the bridge is indicated by the | 
dotted lines. 

All things being in readiness, the work of transportation 
commenced by lifting this part of the structure by means of 
jacks to a height of 9in., which allowed of the introduction 
of rollers between the platforms and the under side of the 





MOVING SPANS ON PONTOONS 


The method adopted for transporting the other part of the 
bridge spanning the smaller arm of the Seine to its new site 
was altogether different from that just described. In this 
part of the river the navigation was of comparatively little 
importance, and might be stopped for the short time necessary 
without creating any inconvenience. Instead of fixed river 
staging, boats were employed, which materially lessened the 
duration of the whole process. Over the small arm of the 
river the total length of that pers of the bridge is 297ft., and 





is of the same type as the other, which is that of equilibrated 
arches with open web panels.- At the crown of both of the 


Wedges.were then placed under the ironwork of the arch, 
which was fastened down to the scaffolding by pins passed 
through the rivet holes, which prevented all longitudinal 
slipping between the load and its supports. After the dis- 
engagement of the central articulation, half of the work was 
ready for transit, and it remained to raise it by unloading 
some of the ballast in the lighters. 

As in the previous example, temporary timber supports 
C C—Fig. 4—kad been prepared for the bridge, to which it 
was brought as f»llows:—A windlass TT was fixed in the 
bows and stern of each lighter. The former hauled upon a 
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rope attached to an anchor A in the plan, and the latter 
acted as a brake, and was fastened to another anchor A!. 
Other cables were employed, fixed transversely to the river, to 
keep the boats in the proper direction, and to stop them in 
case of an anchor getting adrift. Half an hour sufficed for 
the voyage, which was safely accomplished, and a repetition 
of the operations placed the entire bridge in its new position. 








AIR LIFT PUMPS. 


Tue air lift or Pohlé pump is attracting a good deal of 
attention just now. The Berg und Hiittenmdnnischen 
Zeitung, Jabrgang 1903, No. 11, contains a special article on 
‘‘The Application of Compressed Air to the Raising of 
Water,” by L. Darapsky. A large portion of the article is 
devoted to the consideration of the claims of rival patentees 
and decisions in the German law courts with which we are 
not concerned. We reproduce here extracts from Herr 
Darapsky’s paper, which will be found to supply a good deal 
of information concerning the history and progress of the air 
lift system. We find it impossible, in making the transla- 
tion, to get rid of the somewhat lumbering style of the 
original. 

Fundamental inventions seldom lend themselves to pro- 
tection by patent. If their principle may be traced to Nature, 
their very generality prevents the clear outlining of a claim 
which refers clearly to certain methods of improvement 
of a definite nature. As, however, the latter only can 
patented as far as they are technically worth anything, it is 
very seldom indeed that real original ideas adapt themselves to 
this. Even theirm st tempting realisations become soon out- 
stripped, and more often and more easily circumvented. Such 
so-called inventions are so much the more likely to end in 
smoke as soon asa comparatively little explored domain receives 
closer attention. Most of the modifications which lead in 
the same direction look, from a distance,so much alike that 
the one can scarcely be distinguished from the other. Then, 
also, it is not so much the original idea which proves the 
chief success, but the more or less lucky formula and stipula- 
tions which, far beyond their meaning, become in the hands 
of an expert either a weapon or a scarecrow. A glance at the 
present position of inventions for raising liquids, and water 
in particular, by means of compressed air, confirms this 
experience. In this article we will only deal with such 
machinery, by means of which water may be raised, without 
any mechanism, but simply by compressed air, and such 
exclusively through its lifting power, without the assistance 
of a visdtergo. An example of this may be found in the beads 
which detach themselves at the bottom of a glass of cham- 
pagne, but,as in this case apparently no work is done, a 
better example would be the raising of water in the discharge 
tube of a gasogene, under the influence of rising gas bubbles. 
The action is here, according to its nature, really different 























from that which is exercised by the air, by means of its 
pressure or its velocity, or, when the two are combined, by its 
force. 

The latter came to the front through the jet pumps— 
injectors, ejectors, also briefly called elevators—which in the 
two last decades have been brought to extraordinary 
perfection. It is merely by overpressure that the aiur- 
works in juice lifts—montejus—for acids, &c., and also in 
syphons and in the drawing of beer—with carbonic acid ; 
compressed air lifts have even been applied to hose-pipes, 
extinguishers, and feed pumps. The pulsometer is worked 
ia a similar way by steam. 

However, contrivances which are controlled by pressure or 
impact—usually intermittent—will not be discussed here, 
and we will simply confine ourselves to the practically 
useful effect of an dir current, which, instead of entering the 
water from the top, as in the case of all the before- 
mentioned pressure apparata, enters from the bottom, 
and draws the material upward solely by reason of its 
expansion and its velocity, which increases during the 
ascent. 

Perhaps it may not be superfluous to explain clearly the 
principle on which its action is based. Supposing that a 
pipe, which is open at both ends, is placed vertically in a vessel 
of water, then it will be found that the water level is the 
same both inside and outside. However, as soon as an air 
bubble enters the bottom of the pipe—see Fig. 1—a differ- 
ence will be noticed. First the bubble will rise through its 
own buoyancy ; at the same time, in proportion as it rises, 
its volume augments, and it will even occasicnally break 
up into other bubbles, From the sphere 1 cmanates a 
somewhat elongated form 2, and higher up the spindle 
3 is formed. 

As long as the bubble remains isolate] and does not 
entirely fill the pipe no further change will be seen in the 
water level, except, at the most, an occasional oscillation. 
On the other hand, when'the bubble occupies the full width 
of the pipe—see Fig. 2—and when it is large enough to reach 
the walls in the second and third state it will push the water 
before it like a layer, and will raise the isclated parts of the 
water column more or less in accordance with the speed 
acquired in the course of the ascent. Thus, all tha is re- 
quired is to admit the air constantly at the bottom, and to 
allow the water, which is being pressed upward, to discharge 





regularly, and the compressed air pump—see Fig. 3—is 
formed. According to the laws of communicating pipes, the 
aggregate weight of the water and air strata inside the pipes 
is equal to the pressure of the water outside, which is sup- 
posed to be unchanged. The level in the pipe is therefore 
obviously so much higher the more air there is injected. 
As a result of its expansion during the ascent, it will work 
with accelerating action on the water column, which it raises, 
and at thesame time it will cause a suction on the water 
that follows it. The initial tension of the air should be 
sufficient to counterbalance the pressure for the actual depth 
of the water at the injection point. A starting velocity is 
not required. The upward impact takes care of the rest, and 
becomes only practically affected by loss through friction, 
surface tension, and eddy formation. One feels inclined to 
define such a contrivance as a mixed air lift, in contra- 
distinction to the above-mentioned compressed air lift. In 
fact, this distinction is made in many descriptions, but it is 
nevertheless hardly to be recommended—first, because, in 
the case of proper injectors, air, water, and steam may also 
be thoroughly mixed together ; secondly, because the mixing 
of air and water by the method under discussion should be 
strictly avoided, because the upward pressure develops more 
energetically the more the air pursues its course, in layers or 
masses, free from internal divisions. It would be more to 
the point to make a clear distinction between lift, or emersion, 
pumps and compressed air lifts, as the raising power of the 
air, together with its inherent expansion here, only becomes 
realised. 

To define the present position of the technical application 
ofthis principle is the task which we now take in hand. This is 
necessary, because very commonly the erroneous idea is 
entertaiced that the so-called mammoth pump is a special 
invention, and that in it a monopoly of the benefits of the 
system has been established. That water can be discharged 
steadily at a considerable height by the simple means of 
mixture or injection of air can be observed in Nature, in the 
case of geysers, petroleum springs, carbonic acid pumps, and 
hot water springs, but remained for a long time unnoticed. 
It is quite true that as far back as 1797 the Freiberger Sur- 
veyor of Mines, Carl Emanuel Léscher, described an aérostatic 
engine to raise water some 100 yards. But his experiment 
did not meet with immediate recognition.' 

It was not until half a century later that the same idea was 
carried out in the American oilfields, obviously in a com- 
































pletely independent manner, brought about by the raising 
power of natural gases on the petroleum. 

In the United States this question has also greatly come 
to the front since the beginning of 1890, partly in connection 
with the preference shown for the varicus applications for 
which compressed air can be profitably used, either on a 
large or a small scale. 

Only since then has this method found its way back 
to France and Germany. As late as 1885 a man of such 
original ideas as Werner Siemens found reason to com- 
plain of the want of comprehension when he drained a 
strata of brown coal, near Berlin, in the manner described, 
and when he erected another contrivance in his factory, 
which discharged as much as 700 litres of water per minute.” 

However, it had been already suggested, in 1876, in 
Wilhemshaven,* to increase the productiveness of two deep 
springs by means of compressed air, as in the American 
petroleum springs. Both borings, of 150 mm. and 360 mm. 
internal diameter, and 190 m. and 270m. depth respectively, 
were able, by means of suction pumps, to supply barely 108 
cubic metres daily, whilst the expense was estimated at 
M. 480,000. Nothing came of this but a discussion of 
‘“‘ Preisswerk’s scheme,” when a great deal of thought was 
brought to bear upon the possibility as to whether, on the 
whole, there would be an increased volume of water when 
this, by the addition of air, became specifically lighter; and 
whether, if so, the filtration would not suffer by it.4 Even 
the idea propounded by M. E. Bourgeois and P. Doudart,° in 
1882, to assist the raising of fluids by admitting air into the 
discharge pipe, did not meet with approval. In this case 
valves were, of course, not entirely indispensable. 

The most essential part of the system is, however, the 
absence of all valves, pistons, and other similar movable 
parts. The air enters the water through a pipe at a certain 
depth, and as it freely rises, leads the water upward through 
asecond pire. Somuch for the exterior arrangement, which 
is made clear by means of the sketch—Fig. 3. Not quite so 
apparent is the method of working. Many people think that 
the upward motion should yield more abundantly the smaller 
the division of the air in the rising water column, and the 
more perfe tly the latter is permeated with small bubbles. 

That the more intimate the mixture is the smaller the 
immersion dc 2th may become is an opinion which was lately 
expressed in one of our periodicals. Various patented 
arrangements have undertaken the task of making the mix- 
ing as perfect as possible,® or to produce, by means of special 
mixture holes, an ejecting action.” The same conception is 


Gerlach in **Ztsch. d. Ver. deutsch Ing ” 1885. s, 311. 
“Verb, d. Ver z. Fordesungd Gewerbf. 1885, 80- 
Deutsche Bauzeituog,” 18:6, s. 88. 
‘* Deutsche Bauzeitung,” 1876, s, 274. 
D. R. P., Kl. 59, No. 20,264. 
6 Pau iBeck, D. BR. P., No. 108,515. 
Ernst Niihe D. R. P., No. 96,391. 








also the basis of the well-known Austrian patent of Gottlieb 
Hess, 4,312,457 (1893). That by such diffusion the loss of 
friction will be found to be smaller than in lar e 
bubbles was already shown by Siemens’ experiment 8 
The weight of the mixture contained in the discharge pipe 
borne by the outer water column, decreases, of course, with 
the quantity of air and so favours the height of ascent. The 
aggregate weight, however, remains the same, whether the air 
divides the water columns into small particles or into separate 
layers. That by means of the latter method alone a goog 
action can be secured is, however, one cf the fundamental 
facts in connection with the proper use of the pump which 
may be easily proved. 

A great deal of doubt still remains as to the conditions 
required to attain the highest efficiency. Individual] 
points have been cleared up step by step, as may be 
gathered from the numerous American patent speci- 
fications. The foundation of all the various modifications of 
air injection and water admission which hinges on this single 
problem in most claims is certainly not always free from 
objections. Thus, it was pointed out as early as 1865, by 
Robert McGrath—American patent 47,654--that if ona 
wanted to use the well pipe fordischarging purposes it would 
be necessary to place alongside of it an air pipe, and to give 
this ‘‘ at the bottom a circular form in the well pipe, but 
however, not so thick that it could interfere with the rising 
of the oil in the well pipe.” The air would then flow 
upward through the annular pipe, which was to be provided 
with numerous little holes,and would raise the oil with it, 
Abel Brear--American patent 47,793—described in the same 
year—1865—as an ejector a contrivance of his in which an 
air pipe encased the rising pipe like a mantle, and was bent 
in the form of a hook at the bottom, in order to discharge 
centrally, while the liquid was admitted annularly. Joseph 
P. Frizell—American patent 233,499—returned, in 1880, to 
McGrath's contrivance, but gave to the annular air orifice at 
the bottom an hour-glass section, the upper part being per. 
forated, and joined to the rising main. The lower part 
widened out somewhat, and was intended to facilitate the 
flow of the water. The air pipe itself lay free in the spring, 
detached from the rising main. Samuel 8. Fertig also, in 
1884, attached great importance to the circular or annular 
supply of the air, and he did not hesitate, at the same time, 
to make the rising main narrower—American patent 309,214, 

The most important improvement, however, was un- 
doubtedly that of Julius G. Pohlé—American patent 487,639 
—in 1892, according to which, as a result of the action of the 
air in driving the water up, the rising main creates a suction 
at the same time. It is stated therein :—‘‘I have dis- 
covered that when air of adequate pressure, in sufficient 








Fig. 4. 


Fig. 5, 


volume, enters the bottom of a rising main discharge pipe, 
immersed in water, whilst the top of this pipe projects 
just so high above the water-level that the compressed air 
will force its superimposed water column up as an undivided 
mass, and that, of course, at the same pressure which is due 
to the head of water outside, alternate layers of air and 
water begin to be formed. These regular layers of air 
between the water increase the height of the aggregate water 
and air column, and thus facilitate the discharge at the top, 
which without the introduction of air layers would have 
been impossible.’’ 

Pohlé gives then a sketch and precise dimensions of those 
various air and water blocks, the former of which, according 
to the laws of hydrostatics, become more elongated when 
they are higher up the tube. For the admission of the air, 
which enters through a peculiarly bent pipe, the opening of 
the rising main, he says, will have to be enlarged, ‘‘ not only 
to compensate for the cross section taken up by the air pipe, 
but also to ensure the formation ofsufficiently large bubbles for 
the formation of air cushions.” By means of the definition 
given above, the compressed air lift has grown from an 
‘ejector’ into a simple “elevator.” As will be seen, the 
only similarity which remains with the injector is that, in 
the case of a rapid air current, its energy can also assist ; 
hence the air supply will follow the direction of motion of 
the water. On the other hand, the air-lift pump is in so far 
similar to the hydraulic ram and pulsometer that in both 
the air acts directly upon the water. 

For all that, the difference between the three systems is 
unmistakeable. Unfortunately, the inventor died pre 
maturely, and also his collaborator, Alexander E. Schnee ; 
but the Pohlé air lift pump gave the key to the principle, 
which was for the first time clearly understood. 

More than half a dozen designs were patented by Grum- 
bacher at the end of 1894 and beginning of 1895 to exhaust 
different possibilities. Naturally, the struggle for improvement 
turned towards a series of considerations, which certainly all in 
practice—even almost without proof—were considered to be 
of importance, or, at least, without further investigation by 
the patent officials, were regarded as such; considerations, 
however, which are of little importance for the purpose of a 
closer inquiry into the proper precedents. Amongthem may 
be classified the division of compressed air in water by means 
of special spray holes—George J. Kennedy, No. 568,445, 1896 
—in contra@istinction to Pohlé’s rule, “that the air should 
freely escape, either in masses or as a whole, to prevent the 
formation of separate air bubbles.’”’ Further, the arrange- 
ment of sundry air admitters, the one upon another—J. L. 
Bacon, No. 542,622, 1895—and the opening and closing, 
and also the interchanging between them—J. E. Bacon, 
No. 542,620, 1895; and Silas W. Titus’ patent, No. 566,102, 
1896. The latter patent was turned to good account by 
the Pneumatic Engineering Company, of New York. The 
well pipe is also often used as a rising main, which is a 
rather doubtful proceeding from a practical point of view. 
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For it happened that a pipe which was alternately filled 
with air and water, after three months showed a decrease in 
weight due to oxidisation of from 5°08 kilogrammes to 
3°74 kilogrammes. 

The supply of the liquids which have to be raised, and the 
manner of their conveyance, which undoubtedly influence 
the desired useful eflect, were almost entirely neglected; 
indeed, these considerations have often been completely 
set aside by the inventors. 

Mathematical proofs are generally altogether wanting. In 
France the development took a different shape. For the 
raising of sulphuric acids a similar contrivance to that of 
Siemens was used by Laurent in 1885", which he called an 
“emulsor.” But Ch. Laurent soon preferred again direct- 
pressure apparata for this object, as made by Kestner, of 
Lille. Lambeaux'’ used suction, obtained by the con- 
densation of steam, as was done later in England in 1892 by 
G. W, A. Kahlbaum—English patent 7240—and J. Mactear 

English patent 22,176. For a totally different application 
compressed air was made use of in a thoroughly independent 
manner by Henry Jandin, of Lyons, who, at the Exhibition 
for Public Works, in Paris, in 1885 to 1886, exhibited a com- 
pressed air dredger and mortar hopper, which had already 
done good service in the construction of the foundations for 
the piers of a bridge across the Guadalquivir, near Palma del 
Rio". In it the compressed air was used in a branch 
pipe to break up the bed of the river, while the haul- 
ing up of the material was the aim of the combina- 
tion. Thé main point, according to the German report, is 
that the apparatus consists of a large iron pipe A, to discharge 
the dredging material, and a smaller pipe B, through which 
the compressed air is conducted to an annular mantle C, 
which encircles the bottom end of pipe A, from which it 
passes through the slit D into the pipe A—see Fig.4. This 
contrivance is distinguished from Giffard’s injector and 
analogous sand-pumps—according to the reporter, M. 
Strukel *—by the fact that in the latter the discharge 
pipe becomes narrower at the admission end, which is not 
the case with Jandin’s. The slit D, moreover, is adjust- 
able, or composed of numerous little holes. The air supply, 
however, always follows the direction of the discharge, from 
the bottom to the top™, This dredging machine was tried 
at Saumur, on the Loire, in a sandy bed, and in Havrein a 
muddy bed, at a depth of 4m. and 9m. respectively. 

At Lyons", during the building of a bridge, a piece of 
chain, weighing 50 kilos., was in this manner brought up. | 
A dredging machine, intended for the harbour of Uleaborg, | 
in Finland, was at that time at work on the river Saéne, and 
this machine conveyed the dredged material, by means ll 
compressed air, to a distance of 350 m.. This pneumatic 
dredging did not meet with much approbation at first in 
Germany. Following the example of Hoech, preference 
was given to rotary pumps.” 

®* Bulletin de la Société d’Encouragement,” 1885, Bd. 12, s. 547 ; 
“‘Dingler’s Polytechn. Journal,” No. 264, s. 253. 

10 Bulletin,” s, 550. 

11“ Annales des Travaux Publics,” 1886, s. 1587 and 1609; ‘Central- 
— der Bauverwaltung,” 1887, s. 195 ; ‘ Deutsche Bauzcitung,” 1887, 


12“ Deutsche Bauzeitung,” 1887, s. 78. 

13* Annales des Ponts et Chaussées,” 1888, s. 1034, 
14“ Le Génie Civil,” 1888, s. 66. 

1) “ Deutsche Bauzeitung,” 1883, 4, 409. 





Tho application of compressed air for shaft sinking after 
the method of Jandin has certainly proved to be valuable. 


Whils: in America, as early as 1895, it was pointed out by | 


the Sanitary Plumber that it was well known that water 
could be raised to any desired height without the use of any 
moving parts in the well, it is to the credit of the engine 
works of A. Borsig, of Berlin, that with their financial sup- 
port the raising of water by means of compressed air has 
come into prominence in Germany. 

Of the various patents which Grumbacher interested 
himself in, we will only mention here the one taken out by 
Paul Schulz, November 2nd, 1895, No. 89,417, as the others 
are only definite applications of the same principles. This 
particular arrangement became of some importance by the 
fact that Borsig entrusted Professor Josse, of the Technical 
University in Charlottenburg, with the proof of its superi- 


ority over the so-called well pipe pump. The results of this | 
test are published in the “Journal’’ of the Institute of | 


German Engineers, xlii., 1898, 


Professor Josse attributes the superiority of the Borsig | 


bottom piece, as compared with the air pipe, which is bent 


into the rising main, to the admission of air around the whole | 
circumference, by means of which the water contained in | 


the ascent pipe becomes permeated with air bubbles. The 


real reason for the lesser efficiency of the bent air pipe is the | 
contraction of the water entrance, and the thereby increased | 
friction. Pohlé knew how to prevent this by widening the | 


bottom of the ascent pipe. 


A comparison between Borsig’s foot-piece—Fig. 5—and | 
Jandin’s ‘“ dredgerhead ” shows perfect agreement, but for | 


the direction of the air supply, which in Jandin’s coincides 
with the rising current, but in Borsig’s is admitt.d in the 
opposite direction. 








THE AUTOMOBILE CLUB’S RELIABILITY 
TRIALS. 


THE Committee of the Automobile Club, on the recommendation 
received from the Judges’ Committee, made their awards in con- 


nection with the trials which took place in September last. Medals | 


have not been awarded unless recommendations have been made 
that the vehicles are worthy to receive them. The awards have 
been made by adding together the marks gained by each car for:— 
(a) reliability (Rule 39); (+) cleaning, replenishing, &c. (Rule 42) ; 
(c) hill climbing (Rule 45); (d) condition after trial (Rule 56); (e) 


brakes (Rule 47); (/) steering (Rule 49); (7) absence of noise | 
(Rule 54); (/) absence of vibration (Rule 54) (7) absence of vapour | 


or smoke (Rule 54) ; (/)absence of dust raising (Rule 54) ; (7) speed 
on track (Rule 51) ; (m) re-starting on hill (Rale 53) ; (x) finish and 


appearance (Rule 54); (0) general cleanliness of motor and gear | 


(Rule 54); (p) fuel consumption (Rule 50); (7) accuracy of horse- 
power (Rule 48) ; (7) cheapness (Rule 52). 


SecTION I. 

Class Al.—Tandems and quadricycles above 170 lb. weight, and 
below £160 in price: First prize, silver medal, No, 1, the Century 
Engineering Company’s 5 h.p. Tandem. 

Class A.—Vehicles declared at a selling price of £200 or less: 
a gold medal, No. 21, Jarrott and Letts’ 5 h.p. Olds- 
mobile, 

_Class B.—Vehicles declared ata selling price of £200 to £300: 
First priz3, gold medal, No. 39, the Motor Manufacturing Com- 


pany’s 8 h.p. M.M.C.; second prizs, silver medal, No, 24, the 
| Swift Moto: Company’s 6 h.p. Swift. 
| Class C.—Vehicles declared at a selling price of £300 to £400: 
First prize, gold medal, No. 41, S. F. Edge, Limited, 10 h.p. 
| Gladiator ; second prize, No. 62, Oscar Thompson, Esq , 74 h.p. 
Wolseley. 

Class D.—Vehicles declared at a selling price of £400 to £550: 
| First prize, gold medal, No. 92, New Orleans Motor Company’s 
| 12 h.p. New Orleans ; second prize, silver medal, No, 91, De Dion 
| Bouton’s 12 h.p. De Dion. 

Class E.—Vehicles declared at a selling price of £550 to £700: 
| First prize, gold medal, No. 105, Speedwell Motor and Engineering 
| Company’s 10 h.p Gardner-Serpollet ; special gold medal, No. 114, 
| Capt. H. H. P. Deasy’s 14 h.p. Martini. 
| Cass F.—Vehicles declared at a selling price of £700 to £900: 
| First prize, gold medal, No. 130, Capt. H. H. P. Deasy’s 16 b.p. 
| Rochet-Schneider ; second prize, silver medal, No. 133, the Motor 
Manufacturing Company’s 20 b.p. M.M.C. 

Class G.—Vehicles declared at a selling price of over £900: 
First prize, gold medal, No. 137, the Daimler Company’s 22 b.b.p. 

Daimler. 


Secrion II. 

(1) Gold medal, Clarkson’s Limited, combined engine, differential 
gear, pumps, &c., complete. (2) and (3), silver medal, Messrs. 
Clarkson’s Limited, oil burner and boiler feed device. (4) Silver 
medal, Albion Motor Car Company, magneto ignition. 8 Silver 
medal, New Orleans Motor Car Company, gear box. (14) Silver 
medal, Hozier Engineering Company, gear box. 

Of the three special gold medals to be allotted by the judges 
under Rule 36 to vehicles which they may consider to possess 
specially meritorious features, a gold medal was awarded to tho 
Daimler Motor Company for their 22 b.h.p. omnibus for general 
excellence, and silver medals were awarded to Messrs. John 
Marston, Limited, for the chain cise on their 12 h p. Sunveam Car 
No. 65, and to Messrs. Eaart-Hail Limited, for their 15h.p. C.G.V. 
Car No 127 for its dustlessness. 

An additional special silver medal was awarded to the White 
Steam Car Company. for their 10 h.p. White Steam Car No. 116, 
for its small water consumption. 

It must be understoo1 that the medals awarded in Section IL. ef 
seq. are purely for the points specifically named and not in any 
way for reliability. 

The judges have carefully considered the question of making a 
detailed report on the trials, but they are of opinion that the in- 
elastic system of marking adopted, whereby each point laid down 
in the Rules has to be dealt with, with a view to marking for that 
particular point alone, renders impossible the exercise of any judg- 
ment on the general merits of the various cars apart from the points 
actually marked. 








In Canada, as in the United States, there has been an 
extraordinary increase, in the past three or four years, in the pro- 
duction of cement. There has also been a great growth in the 
various uses to which this material is applied ; but attention is now 
| being called to the possibilities of an over-production. In. 1902 
| there were eight companies in active operation, with a total output 
| of 620,C00 barrels, while the importations for that year were 
460,000 barrels, making a total consumption of 1,080,000 barrels, 
At the present time, says the Hagineering and Mining Journal, 
there ara under construction five new plants, with a total pro- 
| jected capacity of 5600 barrels per day, while six other companies 

have been incorporated, and propose to begin constructing 
plants which will have a capacity of 4700 barrels per day. This, 
added to the output of the going concerns, would make an aggre- 
| gate production of about 3,900,000 barrels per year, which would 
| be far in excess of all possib!e requirements, 








THE ENGINEER 


Dec. 11, 1903 








FIFTY-FOUR INCH PLANING 


MACHINE 


DARLING AND SELLERS, LIMITED, KEIGHLEY, ENGINEERS 











RECIPROCATING MACHINE TOOLS. 


We devote this week a special Supplement to the 
consideration of reciprocating machine tools. The space 
is limited, and it has not been possible to include all the 
machines about which we had collected particulars. 
Hence the illustrations and descriptions which are now 
given. One of these shows a 54in. planing machine 





made by Darling and Sellers, of which a gener] account 
will be found on pages xiv. and xv. of the Supplement, 
where a drawing of the feed gear is also given. The 
drive of this machine may be either parallel to the bed, 
as in the planer illustrated, or at right angles to the bed. 
In the picture above, the shape of the standards, to 
which reference has been made elsewhere, is well 
brought out. The cross stay at the top is of exceptional 


| strength and stiffness. This machine will pane a surface 


54in. wide by 54in. high, and has a speed of reverse of 
90ft. per minute. 

Three small illustrations on this page show machines 
made by J. Butler and Co., of Halifax. A prominent 
feature about these machines is the inclusion of the 
countershaft in the design. A glance at Vig. 1, which 
illustrates a planer of moderate dimensions made by this 
firm, willshow at once how this is accomplished. The 
standards are carried out into brackets, which support a 
frame carrying the countershaft in self-adjusting bear. 
ings. The machines are thus self-contained. These 
makers believe in high-belt speed, and hence their 
pulleys may be made light and narrow, the latter fact 
having some advantage in the matter of reversing, 
The design of planer is certainly compact. ll the 
gearing is stowed away comfortably in the bed, 
as shown in Fig. 2. It will be observed that none 
of the bearings form an integral part of the bed; 
they are all included in special flanges or brackets, 
which are bolted in place, and can be removed bodily when 
necessary. The large size of the driving pinion will be 
noticed; modern high-speed cutting demands that it 
should be large, so that it may mesh well with the rack, 
The construction of the feed motion and striking gear 
is obvious ; the amount of feed is varied by moving the 
pin in the slotted disc. The tool-boxes can be revolved 


Fig. 2 PLANER GEARING 


right round so that straight tools may be used in a 
horizontal position. The table and bed are of ordinary 
construction. 

A shaping machine made by this firm is illustrated by 
Fig. 3. It presents no exceptional features, but is a 
compact and stiff design. The headstock is traversed 
along the bed either by power for the feed or by the 
hand wheel mounted on it; and the tables may be 
moved along the bed in the usual way. The slotted link 
is at the back of the machine. The self-acting traverse 
of the headstock is obtained by means of a slot plate 
formed in the face of the large driving wheel with lever 
and pawl to a nut on a large fixed screw in the centre of 
the bed. 

Amongst the makers of Jarge machines the name of 
Shanks is well known. This firm is one of the several 
Scotch makers of high class tools who have works in 
Johnstone. Their work is principally of the largest class, 
and since small illustrations of large machines are apt to 
be misleading, we can only find space to illustrate two of 
their designs. Thatis the penalty of greatness. One of 
these, illustrated on page 571, is a general purpose 
planer, motor driven. Itis typical of the largest machine 
made, 20ft. by 12ft., but it covers a surface of only 18ft. 
by 73ft. The weight is45 tons. It has two tools on the 
cross-slide and one on each of the standards. There is 
a point worth noticing about the tool-boxes, or tool- 
plates as the makers call them, of this as of other 
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Fig.“1—BUTLEF’S PIANING MACHINE 
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Fig. 3—-BUTLER’S SHAPING MACHINE 
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machines built by Shanks. This is their extra width, table is made in two parts, bolted firmly together, each| It is not necessary to say that there are full automatic 
the intention being that each box shall carry two tools, half having its own double cast rack. arrangements for handling both these machines. It is 
so that there may be four tools surfacing at one time. 

We might digress here to discuss the value of using 

several tools in the planer. For some reason the multiple “ 
tool has far less popularity in this country than abroad, 
particularly in America, where multiple tool-boxes of the 
Armstrong type are frequently used. The reason is more 
difficult to understand than the objection to double 
cutting, for whilst the latter requires a special planer, 
running at the same speed both ways, the former may 
be used on any machine, and generally, we believe, with 
very good results. In this country it is usual to take as 
large a cut as possible with one tool, and in view of 
recent experiments with the lathe, there is probably an 
economy in doing so ; but many cases present themselves 
where the metal is too dense to permit of a full cut with 
a single tool, and then a multiple tool] may be used with 
advantage, the leading tool being set a little shallower 
than each succeeding tool. This is frequently done in 
armour plate planing. Whether the gang tool- 
box, having five or six tools, is better than using 
5 two tools firmly held, as in these machines of 
= Shanks’, is open to debate, aud our own feelings 
BY? are in favour of the present method, since it 
appears to afford a much better support and to hold 
the tool more firmly, and has the further advantage 
that in place of the comparatively small cutters used in 
an Armstrong holder, tools of the normal section may 
be employed. 

Another point to be noticed about the machine illus- 
trated is the shape of the vees. In our supplement we 
have discussed this matter pretty fully. The section 
used by Shanks is half-way to the flat bed. Whether, 
having got so far, it might not be as well to go the whole 
way is a debatable point. The self-adjustment is the 
only point in which this bed is superior to the fiat bed. 
The table is driven by a double rack with the teeth 
staggered. It has two speeds of forward travel, with a 
constant reverse; the belt speed is sufficiently high to 
admit of very heavy cutting, and the cross slide is made 
of ample strength for the same reason. The side 
boxes fit on slides of the same width as the cross slide. 
The arrangement of the drive may be noticed; it is 
very neat, and is entirely self contained. It is made 
under Mr. Barrow’s patent, and is so designed that one 
screw gear tightens both belts. 

[ The makers build a machine something like this, 
a especially designed for planing armour plates. Side 
boxes are not used, but four are mounted on the cross 
slide. These are exceptional powerful machines, and gotees 
have two purchases of cut for dealing with soft or hard H ice si a iad ; Ges a 
steel. The driving shaft is of large diameter, and the 
cross slide has been made very heavy and stiff. The 
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worth mentioning, as showing the solidity of the design, 
that the armour-plate planer to deal with a length of 
20ft. by 10}ft. weighs no less than 102 tons. 

We have selected one of Shanks’ slotting machines 
as an example of what is done on the large scale in 
this way. The subject of the illustration on page 571. 
has a stroke of 24in., 4in. less than that of the largest 
machine made by this firm, but still that of a very 
large machine. 

In view of the high duties that are now-a-days expected 
from machines, the makers have improved on their 
earlier designs in several ways. For example, the table 
is larger, it is better supported, the power of the gearing 
has been increased, and the self-acting details have 
received attention. In the machine illustrated there are 
double screws to the slide bed. The ram, which projects 
but slightly so that the support may be good, is driven 
by two-purchase gearing through elliptical machine-cut 
gear giving a return of two to one. Cam feed has been 
given up and replaced by elliptic quick and slow acting 
variable feed. The illustration shows quite clearly the 
principal constructional features of the machine. 








SMITHFIELD SHOW. 

THE one hundred and fifth annual show of the Smith- 
field Club was opened at the Agricultural Hall, Islington, 
on Monday, and will close to-day—Friday. Unlike the 
entries of live stock, which are more numerous than have 
been received for several years, the implement section 
bears a very close resemblance to its predecessors, and we 
have again to record a dearth of new implements. The 
most pronounced feature of the implement exhibition is 
the tendency of builders of road locomotives to produce 
light engines whose operations will come within the 
scope of the Light Locomotives Act. That there is a 
demand for such engines can be seen almost every day, 
for many are now in regular use in and around London, 
market gardeners, farmers, and furniture dealers having 
already taken up the mechanical system of haulage. 
With the raising of the tare limit under the Light 
Locomotives Act, which it is hoped will shortly take 
place, we may look forward with confidence to a further 
extension in this direction. Amongst the firms who 
exhibit road engines of the kind referred to are Messrs. 
W. Tasker and Sons, Limited, Andover. This firm shows 
two “ Little Giant” motors weighing under three tons, 
one with a compound engine, and another locomotive of 
the same type, but weighing about four tons, the engine 
of which is capable of developing 30 brake horse-power. 
This machine has a cylinder 6in. diameter by Qin. stroke, 
and the boiler, of increased size, is constructed to work 
at 150 lb. pressure. Messrs. Wallis and Steevens, of 
Basingstoke, also exhibit a small engine which comes 
under the above category. 

Messrs. J. and F. Howard, of Bedford, exhibit for the 
first time a steam motor wagon to carry five tons, which 
possesses one or two distinctive features. As will be 
seen from the illustration on this page, the boiler is of 
the vertical type. It is constructed to withstand a 
working pressure of 2001b., and contains a number of 
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coiled steel water tubes. It is designed to burn solid 
fuel, which is inserted through a sliding door in the 
chimney. The engine is of the horizontal compound 
type, the cylinders being 4in. and Tin. diameter and Sin. 
stroke. The reversing gear is of the link motion type, 
and the whole of the engine and motion is enclosed and 
runs in an oil chamber. A special by-pass valve is 
fitted to the engine to allow high-pressure steam to be 
admitted to the low-pressure cylinder, to give additional 
power when starting, and in case of emergency. This is 
operated by the driver from the seat. Another steam 
valve operated by the driver’s foot enables the engine to 
be kept under easy control for stopping and starting. 
Power is transmitted from the crank shaft to the counter- 
shaft by means of cut steel gearing allowing of two speeds. 
The countershaft also carries the differential gear, and 
motion is transmitted to the road wheels in the usual 
manner by strong chains. The changing of the gears is 
effected in a simple manner by the driver upon the 
ground, and the differential gear can be locked so as to 
cause the road wheels to revolve together when desired. 
The wagon measures over all 17ft. 3in. by 6ft. 10in., and 
the platform is 11ft. 6in. by 6ft. The frame is of channel 
steel, with braces of similar section and matcrial, and the 
whole is riveted hydraulically. The road wheels are of 
traction engine type, the rear wheels being 3ft. 6in. in 
diameter, by 9in. wide, and the steering wheels 3ft 
diameter by 5in. wide. The water tank has a capacity 
of 150 gallons. A lengthy run with this wagon, using 
the water which was obtainable on the road, is said to 
have shown that the coiled boiler tubes do not suffer 
from deposit, a fact which is probably due to the very 
active circulation set up. 

Another appliance which is new to these shows is a 
small and simple winding and hoisting engine exhibited 
by Messrs. E. R. and F. Turner, Limited, Ipswich. It 
has two steam cylinders 5in. diameter by Sin. stroke, 
and a single drum. The one lever shown serves to 
operate the whole of the mechanism, to start or reverse 
the engine or apply the brake. The apparatus is specially 
suitable for sinking and developing work, and should 
meet a want amongst contractors. The Ivel Agricultural 
Motors, Limited, Biggleswade, exhibit the Ivel petrol 
motor, which has undergone some modification since it 
was described in Taz EncineEr in September, 1902. A 
more powerful engine has been provided. Itis of the 
two-cylinder horizontal type, capable of giving about 
16 brake horse-power. A governor is also provided 
which enables the motor to adapt itself better than 
formerly to the work required of it. The size of the road 
wheels has been increased and the tires made wider. 
The makers still only provide one speed. For work in 
heavy ground, say, ploughing land which has just been 
cleared of root crops, another and slower speed would, we 
think, be serviceable. The machine now weighs about 
28 cwt., and under favourable conditions, we are informed, 
can haul a three-furrow plough. 

There is the usual large display of oil engines, the 
exhibitors including Messrs. Blackstone and Co., Stam- 
ford; Brown and May, Limited, Devizes; Campbell Gas 
Engine Company, Limited; Clayton and Shuttleworth, 
Limited, Lincoln; Crossley Brothers, Limited; Fielding 
and Platt, Limited, Gloucester; Richard Hornsby and 
Sons, Limited, Grantham ; J. and I’. Howard, Bedford ; 





Newton Electrical Works, Limited, Taunton; J. 3, 
Petter and Sons, Limited, Yeovil; Ruston, Proctor and 
Co., Limited, Lincoln; and C. I’, Wilson and Co., Aber. 
deen. We noted that the Campbell Gas Engine Company 
now fits to its oil engines an automatic water valve, by 
means of which a small jet of water can be drawn from 
the jacket into the cylinder with the mixture of gas and 
air. This has been found effective in preventing pre. 
ignition of the charge, which is liable to take place with 
high compression. 

The exhibitors of portable, stationary, and traction 
engines include Messrs. William Allchin, Limited, 
Aveling and Porter, Limited ; Brown and May, Limited; 
Charles Burrell and Sons; Clayton and Shuttleworth, 
Limited ; John Fowler and Co. (Leeds), Limited ; Richard 
Garrett and Sons, Limited, Leiston; E. 8. Hindley and 
Sons, Bourton, Dorset; Marshall, Sons and Co., Limited, 
Gainsborough ; Ransomes, Sims and Jeffries, Limited ; 
Ruston, Proctor and Co., Limited; W. Tasker and Sons, 
limited; E. R. and F, Turner, Limited; and Wallis and 
Steevens, Limited. 








DOCKYARD NOTES. 


A sOMEWHAT serious fire broke out on board the Hermes 
at Devonport, just before the ship should have proceeded or: 
some of the Boiler Committee trials. It was, however, 
quelled before any serious damage was sustained, and, so far 
as can be ascertained, no serious structural damage was 
caused. 


Iv is persistently stated at Portsmouth and other naval 
ports that the Boiler Committee is about to retire. It is 
said that Engineer Rear-Admiral Smith is the bone of con. 
tention, his conclusions and those of the rest of the Com- 
mittee being so much at variance that things have reached a 
deadlock. The Engineer Rear-Admiral represents the service 
‘lement, and according to naval engineers, the practical as 
opposed to the theoretical side of the boiler problem. He, 
it will be remembered, signed the minority report, which was 
far more favourable to the Belleville than that of the 
majority. Since then, according to engine-room gossip, he 
has recommended a return to that type, either from convic- 
tion or recognition of the inevitable result of the trend of 
service feeling, or from both. The ‘‘ war cruire’’ of the 
Spartiate and Europa would seem to have brought things to 
a head, but the real difference between service and lay 
opinion lies in the values assigned to coal economy on service 
and lack of smoke. To the naval officer these two points are 
almost everything; and so long as the Belleville holds the 
field to the extent that it does in these items, its defects in 
other directions are told to deaf ears. Out of deference to 
this naval feeling it is reported that the three new battleships. 
will be fitted respectively with Belleville, Niclausse, and 
Y arrow boilers. 


Tue Russian battleship Pshabia and the cruiser Aurora are 
reported as having left or being just about to leave Spezia 
for the Far East. The Tsarevitch and Bayan have arrived 
at Port Arthur. 








THE INSTITUTION OF CIVIL ENGINEERS. 

MEETING OF STUDENTS. 
THE first students’ meeting of the session was held at the Institu- 
tion on Friday evening, the 4th inst., at 8 p.m., the President, Sir 
William Henry White, K.C B., in the chair, when a paper on 
‘* Artificial Draught, as Applied by Fans to Steam Boilers,” was 
read by Mr. W. H. A. Robertson, Stad. Inst. C.E, The following 
is an abstract of the paper :— 

The importance of artificial draught as a factor in the economical 
generation of steam power, on land as well as at sea, can no longer 
be denied. In the marine service it is generally necessary, in 
order to keep down weight, due to extra boilers, 

On land, where economy is of first consideration, the late Mr. 
Bryan Donkin has shown the economy of usiog cheap fuel and 
artificial draught. For use in connection with electric lighting 
stations its advantages are apparent at a glance, as, owing to an 
artificial-draught system only requiring a chimney of moderate 
height, not only is there considerable saving in the cost of the 
chimney, but the appearance of the structure is also improved. 

On warships the plenum system is used, in which air is forced 
into closed stokeholds, this system having by experience been 
found to be the best for the special requirements of the Navy ; but 
it is injurious to the stokers, and is not generally adopted in the 
mercantile marine. The method favoured in the latter service is 
the closed ashpit method, used in conjunction with a false boiler 
front and heated air, the Howden system being a type of this 
method. 

For land installations, induced artificial draught appears to have 
many advantages, and has latterly been introduced into the 
mercantile marine by Messrs. Ellis and Eaves, the air, as in 
the Howden system, being heated before being delivered to 
the furnace. The plant comprised in an artificial-draught system 
consists merely of a fan and a source of motive power, some con- 
nection to the main flue, and a light iron chimney. The general 
appearance of the fan is more or less the same in all cases, , 

The reading of the paper was followed by a discussion, in which 
Messrs, J. M. Kennedy, F. A. Legge, T. S. Nash, and J, W. M. 
Topley, Studs. Inst, C.E., took part. 








THE CLYDE Trust AND Exectric Dock EquipMENT. — The 
sub-committee of the Clyde Trust, having charge of the equipment 
of the New Clydebank Dock, have had before them a memorandum 
by the mechanical engineer to the Trust, Mr. Geo, H. Baxter, on 
the relative utility and economy of electricity and hydraulics, 
advising the adoption of electricity, and a report by the general 
manager on the number, character, and capacity of the equipment 
appliances, A report favourable to electricity had also been 
received from an experienced electrician, and in view of all the 
information which they had elicited, and after careful considera- 
tion of the whole subject, the sub-committee recommended that 
electricity be the motive power for the dock, and that the hoists, 
cranes, and other appliances be of the character indicated in the 
mechani engineer's report, These recommendations were 
adopted by the trustees, and powers were given to the sub- 
committee to appoint an electrical expert to advise, and be 
associated with, the mechanical engineer in the carrying out of 
the work It was also remitted to the sub-committee to consider 
and report on the question of the trustees themselves providing an 
electric generating installation, or of obtaining current otherwise, 
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RAILWAY MATTERS. 


or through traffic on the Russian railway system 
goods wagons, capable of carrying a load of 24 tons, have been 


ordered, 

Tur North Staffordshire Railway Works at Stoke have 
been placed on short time. Some of the drivers and stokers are 
also doing short turns, 


Tue Richmond Town Council have consented to the 
London United Tramways crossiog Kew Bridge on a bond of 
£10,000 to complete the Kew to Richmond line in twelve months. 


[yr is announced in a telegram from Lisbon that the 
Portuguese Government las granted the Benguella Railway Com- 
pany an extension of time sufficient to allow of a previous survey 
of the line fron end to end, 


‘'ne Durban correspondent of the Standard says it 
js understood that the negotiations between the Transvaal and 
Natal Governments include the consideration of a scheme for the 
joint administration of the South African Railways, 


Tue rails for the Cape to Cairo Railway have now 
been laid fifteen miles beyond Wankie, in the direction of Victoria 
Falls, which, it is hoped, will be reached by the end of March next, 
The distance to the falls is now only some sixty miles, 


In order to afford improved train services on branch 
lines in sparsely-populated districts, the Great Northern Railway 
Company will in a few weeks introduce experimentally a powerful 
auto car, which will have seating capacity for thirty passengers, 


A SENSATION was caused on Saturday in Edinburgh by 
the collapse of a railway tunnel on the main line between Edin- 
hurgh and Glasgow. The tunnel which collapsed is on one of the 
busiest lines in the whole kingdom, but fortunately no accident 
occurred, 


A pEcrREE authorising Don Baldomero de Rato y Hebia, 
cf Gijon, to make surveys for a narrow-gauge railway from Gijon 
to Rivadesella, a distance of about 70 kiloms., is contained in the 
tiaceta de Madrid recently ; the surveys must be completed within 
three years, 


Tue North British Railway Company has been 
approached by a deputation to provide railway communication 
between Cousland district, Smeaton, and Dalkeith, in view of the 
large increase in population brought about by the opening of coal 
pits in the Dalkeith neighbourhood. 


A DECREE approving the plans and estimates prepared 
by the Director-General of Ways and Communications of Argentina 
has been published in the Boletin Oyicial relative to the prolonga- 
tion of the Andine Railway as far as Villa Dolores de Cérdoba, the 
estimated cost being 2,159,442 dols. national money, or about 
£188,290, 

At the end of October the Orenburg and Tashkend 
Railway was thrown open to passenger traffic on its southern 
section, between Tashkend and the town of Turkestan. This rail- 
way will be of immense strategical importance to Russia, as it will 
bring Central Asia into direct railway communication with 
European Russia. 


A new departure by the Lancashire and Yorkshire 
Railway Company is foreshadowed by the issue of a parliamentary 
notice that that company will seek powers next session to provide 
and work steam vessels between Goole and Hull and various 
continental ports, including Dunkirk, Bruges, Ghent, Flushing, 
a Rotterdam, Amsterdam, Hamburg, Copenhagen, and 
Stockholm. 


Tue Great Central Railway Company succeeded last 
Friday in establishing a record for its journey between London 
and Manchester. A special train carrying a party of Canadian 
gentlemen performed the journey in 219 minutes. The distance 
is 206 miles. The train consisted of an ordinary engine, a brake 
van, a composite carriage, and a saloon carriage. Can this be the 
forerunner of a greatly accelerated service ’ 


Ow1nG to failing health, Mr. C. N. Wilkinson, the 
secretary of the North-Eastern Railway Company, has felt himself 
compelled to resign his position. Mr. Wilkinson has held the 
cffice of secretary to the company for nearly thirty-three years. 
Mr. Wilkinson’s resignation severs one of the links which connects 
the old days of railways with modern administration ; indeed, he 
is practically the last of the older generation of North-Eastern 
officials to cease direct connection with the company. 


Tae Board of Trade have recently confirmed the Dart- 
ford Light Railway (Extension) Order, 1903, authorising the con- 
struction of a light railway in the rural district of Dartford, in the 
county of Kent, and the Barrowford Light Railway Order, 1901 
(Transfer, &c.), Order, 1903, transferring to the mayor, aldermen, 
and burgesses of the borough of Nelson the powers conferred upon 
the Barrowford Urban District Council by the Barrowford Light 
Railway Order, 1901, and amending that Order, and the Nelson 
light Railways Order, 1901. 


In the year 1890 the total paid-up capital of British 
railways was £897,472,026, and included a sum of £57,024,235 in 
respect of nominal additions, so that the actual paid-up capital 
was £840,447,791, upon which the total net revenue of £36,760,146 
gave a returnof 4-3/ percent. In the year 1901 the total paid-up 
capital was £1,195,564,478, and included a sum of £187,456,829 in 
respect of nominal additions, so that the actual paid-up capital 
was £1,008, 107,649, upon which the total net revenue of £39,069,076 
gave a return of 3-88 per cent. 


Tue Italian organ, J/ Secolo, announces, that according 
to the latest estimates the opening of the Simplon Tunnel will take 
place in December, 1905, or four months before the expiration of the 
extension of time which was granted to the contractors. At this 
moment experiments are being made with locomotives between 
Lausanne and Brig. These trials have shown so far that the route 
between these two towns wil! not be covered in less than two hours 
and forty-five minutes. Therefore, the entire distance between 
Paris and Milan will be covered in only fifteen hours, 


A CONFERENCE was held in London last week of the 
members of the West African section of the London Chamber of 
Commerce, The object of the meeting was mainly to deal with 
the question of rates on the Gold Coast Government Railway, con- 
cerning which a deputation waited upon Mr. Lyttelton recently. 
Correspondence has passed between the London Chamber and the 
Colonial-office of late, in which it was pointed out, on behalf of the 
Chamber, that the rates for cotton on the new line are excessive, 
amounting to 23. 6d., 1s. 8d., and 1s. per ton per mile, as com- 
pared with 9d., 6d., and 3d., and 9d., éd., and 4d, per ton per mile 
on the Lagos and Sierra Leone lines, 


Tue purchase by the London County Council of Belgian 
rails for its tramways formed the subject of discussion at the meeting 
of this _ Tuesday, and the following amendment was carried : 
“That it be referred to the Highways Committee to ascertain and 
report to the Council (a2) the number of hours of labour per week 
worked by the men employed by foreign firms making the rails for 
the Government, provincial Corporations, London tramways, and 
railways ; (b) the rate of wages per hour paid to such men, and if they 
do any work on Sundays in connection with the manufacture of 
such rails ; and (c) the amount of mining royalties paid by foreign 
firms as compared with those paid in great Britain.” 





NOTES AND MEMORANDA. 


In the month of October, 3144 vessels, measuring 
495,571 tons net, used the North Sea and Baltic Canal, against 
3446 ships and 493,022 tons in October, 1902. The dues collected 
amounted to 252,345 marks, against 254,071 marks, 


QUICKSILVER occurs in nature principally as a sul- 
phide, occasionally associated to a small extent with the native 
metal. The compounds of quicksilver with chlorine, selenium, 
tellurium, antimony, &c., are all rare minerals, probably the result 
of secondary concentration. 


AN estimate of the relative values of carborundum and 
emery for abrasive purposes makes 1 lb, of the former equivalent 
to 3 lb. of the latter, and from this it is estimated by the Hagineer- 
ing and Mining Journal that carborundum in 1901 replaced 
5,700,000 lb, of emery as an abrasive, 


A uist of light motor cars classified according to price 
appeared recently in the Motor, From this it appears that eight 
makes of car sell at a price of less than £100 ; fifteen makes sell at 
£100 or over bt less than £150; and thirty-six makes sell at over 
£150 but less than £200, 1904 promises to bea light car year. 


SPEAKING at a meeting of the Manchester Literary and 
Philosophical Society recently Prof. Boyd Dawkins said that 
although the rainfall during the last six months has been unusually 
heavy, the water in the deep springs has not increased propor- 
tionally, but is still below the average quantity for the last ten 
years, 


On Wednesday last Mr. Standen Leonard Pearce was 
appointed to succeed Mr. G, F. Metzger in the position of chief 
engineer to the Electricity Department of the Manchester C'orpora- 
tion, Mr. Pearce is at present deputy chief electrical engineer. 
The appointment will begin on February Ist next, on which date 
Mr. Metzger will take up the position of consultant engineer, which 
position he will keep until his extension scheme has nm com- 
pleted. Mr. Pearce is to have £800 a year. His present salary is 
£500 a year. 


WirH a view to improving the water supply of Nice 
it is proposed to unite the waters of several important sources in 
the vicinity of Grasse, at a height of 900 metres. These are the 
waters of the Gravitre, the Bouisse, and of the Veguay, which will 
be, in a short time, conducted direct to Nice from the springs 
whence they rise. The water will be conducted to Nice by a 
covered cinal. According to the Nice correspondent of the 
Standard the total length of the canal will be avout 60 kiloms., 
and it will arrive at Nice at a height of 300 metres on the hill of 
rents de Feric, where a reservoir of 30,000 cubic metres is to 

e built. 


Tue Libertad, the new battleship which Vickers, Sons, 
and Maxim built for the Chilian navy, and which, with her 
sister ship, also building in this country, has been bought for the 
British Navy, completed on Saturday evening her long series of 
official trials, carried out under the direction of Admiral Simpson 
and the Chilian Naval Commission. A 27 hours’ test at 17} knots 
proved exceptionally satisfactory, the coal consumption being 
1-71b. per I.H.P., while on a six hours’ trial, with six runs over the 
measured mile, it was found that a speed of 20-2 knots had been 
attained, this speed exceeding the highest yet reached by any 
battleship. 


Tue official trials of the torpedo boat destroyer Black- 
water, built by Laird Brothers, Limited, of Birkenhead, for H M. 
Navy, have been completed. A sful four hours’ full power 
coal consumption trial haviug been previously made, the official 
full speed trial was run on Tuesday, when the vessel maintained 
a speed for four hours continuous running of 25-656 knots. On 
both occasions the vessel was run in a fully loaded condition. This 
is the fourth of the new type of destroyers built by Laira’s 
which has completed her official trials, the first three vessels being 
the Itchen, Arun, and Foyle. The Admiralty have ordered from 
Messrs. Laird three more destroyers of the same type, to be 
named the Liffey, Moy, and Ouse. 


H.M. BatTLesHip Queen completed on Saturday her 
series of progressive steam trials with an eight hours’ test at full 
power, during which she attained a speed of 18-4 knots. The mean 
results were as follows :—Steam in boilers, 243 lb.; steam at engines 
—starboard 231 1b., port 227 1b.; air pressure in cylinders, 0-5 ; in 
vacuum—starboard 26-3in.; port 26-7in.; revolutions—starboard 
116-4, port115-9; grossI.H. P., 15,556 ; coal consumption per I.H.P. 
per hour, 1-761b. The ship will now undergo anchor turning and 
other subsidiary trials, and will then gointo harbour in order that 
her machinery may be opened up. After this, says the Times, she 
will, by direction of tne Admiralty, undergo another trial as a 
further test of the machinery. 


Some tests recently carried out on the osmium lamp 
by Dr. W. Wedding at the Technical College, Berlin, go to show 
tnat this method of illumination is making progress. In the 
experiments two groups, consisting of six 37-volt lamps each, were 
connected in series across a 220-volt circuit. In group 1, for the 
first 3132 hours the average life of the six lamps was hours, 
and the average candle-power fell from 30-1 to 23-7. Tne mean 
consumption per candle-power rose from 1:46 to 1-78. After 
620 hours the first lamp collapsed, and after 3724 and 3940 hours 
respectively two others gave out, the remaining three still burning 
after 3973 hours. In group 2, which consisted of six 25 candle- 
power lamps, the report gives the average life as 1479 hours, the 
candle-power dropping in 2198 hours from 25-1 to 19-9, and the 
energy consumption increasing from 1-37 to 1-75 watts per candle- 
power. 


To prevent piping in steel ingots a new method has 
been advanced, which does not involve compressing the ingot 
during solidification. The principle of the method is to allow for 
the escape of the gases in the steel and for the necessary shrinkage 
during solidification by keeping the upper part of the ingot ina 
fluid condition until after the larger part of the ingot has 
solidified. To accomplish this a burner cap is placed on the top 
of the ingot mould, and a gas blast flame is directed downward 
upon the metal in the mould ; vent holes at the sides of the cap 
provide for the escape of the gases. The flame is so Sper 
as to keep the upper part of the ingot considerably above the 
melting temperature, thereby causing the ingot to solidify pro- 
gressively upward. The metal can thus follow the contraction in 
volume and the gases in the metal can freely escape. The method 
is described in a recent number of Stahl und Eisen. 


AccorpD1NG to Professor Janet, the cost of water-power 
development in France varies from £4-28 per horse-power to £30 per 
horse-power, depending on the head to be dealt with, the lowest ex- 
penditure being upona fall of 140 metres in Haute-Savoie, the horse- 
power being calculated at the turbine shaft. At Geneva, for the 
first group of turbines erected, of 840 horse-power, and for the 
river works then completed, the capital cost amounted to £60 per 
effective horse-power. The groups of turbines subsequently 
erected cost but £19 per horse-power, and the completed works 
would cost but £27 per horse-power. At the chlorate works at 
Vallorbe, the capital expenditure upon the development of 3000 
horse-power amounted to but £3-89 per horse-power. At Niagara 
the rates charged to ordinary consumers by the Cataract Power 
and Conduit Company varied from ld. per unit for 1000 units per 
month or less to 0-32d. per unit for 80,000 to 200,000 units per 
month, The cost of electrical energy for power purposes from 
water-power stations in France and Switzerland varied from 1-05d. 
per unit for small powers to 0-63d. per unit for large powers, 








MISCELLANEA. 


Dvurine the first six months of the present year the 
an of the Ural district turned out 221,335 tons of iron 
and steel. 


Two English electrical engineers left Tangier this week 
for the Shereefian Court, to take up positions in the Sultan of 
Morcc20’s service, 


Tue rubber industry of Para appears to be in a flourish- 
ing condition, The amount of labour is said to be sufficient and 
evea larger than usual. 


By order of the General Board of Merchant Shipping 
and Commercial Harbours, the depth of the port used by coasting 
vessels at Cronstadt is to be increased to 12ft, 


M. Bout erorr, a Russian mining engineer, has been 
authorised by the Department of Mines in St. Petersburg to stady 
on the spot the causes of the critical condition now prevailing in 
the Ural mining industry. 


WE have received from the Automobile Club notice 
of a side-slip competition, which is to be held next year. Full 
particulars of any device to be submitted for the competition, with 
drawings, must be submitted not later than February 29th. 


AccorpinG to a telegram from Tien-tsin, the Dowager- 
Empress of China is the latest recruit to the ranks of auto- 
mobilists. Nine cars of German construction bave recently been 
——s to her Majesty, and are intended to run between ths 
West Gate of Pekin and the Summer Palace, 


It is believed by many that Australia stands on the 
eve of a revival in cotton culture. The Prime Minister, Mr. 
Alfred Deakin, speaking at Ballarat recently, announced that his 
Government intended to take up the question of granting bonuses 
to a number of rural industries, cotton included, provided that 
— were suitable to ths soil and were engaged in by white labour 
only. 

As a result of an interview with the German Emperor 
and important conferences with Herr Ballin, we understand that 
the Dover Harbour Board have successfully completed arrange- 
ments for the Hamburg-American liners to use Dover as a port of 
call. The new Transatlantic traffic at Dover will be inaugurated 
in July. The new harbour works with railway connections will be 
pushed forward with the utmost despatch. 


In consequence of the rich harvest in the Barnaul 
region in Western Siberia, the demand for mowing machines was 
very great during the autumn. In fact, the depéts of agricultural 
implements at Barnaul and in the neighbourhood sold out all their 
mowing machines and self-binders, and although hundreds of 
these machines were sold, yet the supply could not satisfy the 
demand for them at prices ranging from £25 to £46 per machine. 


THE great crisis from which Pari has been suffering 
during the past few years may be said to he giving place to pros- 
perity. The struggle for recovery has been slow and laborious 
owing to the high rate of exchange that has prevailed during the 
last couple of years, to the prices offered for rubber not being as 
satisfactory as sellers might wish, and to the fact that Man4os has 
seized the opportunity to divert a good deal of the former trade of 
Para to its own port. 


Wart is said to be the largest and most powerful 
tugboat ever built for the Mississippi River was recently con- 
structed at Dubuque, Iowa, for use in taking down river the 
immense fleets of coal barges. She is the usual stern-wheel type 
of steamer, but in size much larger than any boats yet built, her 
overall length being 318ft. The hull is built of steel from the 
boiler deck down, the general dimensions being as follows :— 
Length of deck, 277ft.; beam, 61ft.; depth, 7ft. 


Two companies are being formed to put on a service of 
motor cars between Windermere Station, on the London and 
North-Western system, and Keswick and other places in the Lake 
District. Experiments have already been made with a steam 
motor lorry, and the roads were found to stand the test remark- 
ably well. We understand that the Furness Railway Company 
is contemplating a motor car service in connection with the 
Coniston and Lakeside branches, but no definite decision has yet 
been come to. 


THe Russian Press draws attention with gratification 
to the fact that Russian iron goods have begun recently to drive 
German iron goods out of the markets in the Far East. The com- 
mercial agent of the Eastern China Railway opened a way for 
Russian iron by giving orders toa firm in the Ural district. At 
the same time, it is reported from Dalny that ironware from the 
Ural region is competing successfully in Manchuria with other 
makes, Quite recently a quantity of steel goods made at Nizhni 
Novgorod managed to reach Viadivostock, where there is every 
likelihood of their finding a ready market. 


An ordinance has been introduced in Chicago to 
compel owners of plants employing electric machinery to take out 
licences, the annual fee being £2 for the chief electrical engineer 
and 4s, for each man who operates electric machinery. The 
ordinance provides for the examination of applicants by a board of 
three examinersin electricity, each of whom is tobe paid £1 a day for 
his services. Owners of electric machinery are also required to 
give bonds in the sum of £200 to indemnify the city against loss 
owing to accidents or other causes. Needless to say, this 
ordinance is being opposed by the leading manufacturers of electric 
machinery. 


AN unusual street car accident occurred in Kansas City, 
Mo., on November 4th. A cable line crosses the railway yards over 
the Twelfth-street viaduct, which rises eastward on a steep incline. 
An eastbound train, consisting of grip-car and trailer, heavily 
loaded with passengers, had reached a point some distance beyond 
the viaduct, when the train lost its grip on the cable and started 
backward down hill, There was a heavy fog at the time. When 
halfway down the incline of the viaduct the train ran into the 
next car, which was working up hill. Both trains were partly 
telescoped and one person was killed, while several others were 
badly injured. 

Some particulars regarding the progress of the under- 
ground telegraph line to the North of England have been furnished 
by the Post-oftice to the Association of Chambers of Commerce. 
The temporary wires in the pipes between Birmingham and 
Warrington are being replaced by a permanent cable. Seventy 
miles of this cable have been drawn in, and when the remaining 
twelve miles are drawn in there will be a permanent underground 
cable between London and Birmingham, Manchester, and Liver- 
pool. There are already underground wires between Warrington 
and Manchester and Liverpool. The laying of the pipes north of 
Warrington to Carlisle has now been concluded. 


Tue Board of Trade have received, through the 
Foreign-office, from his Majesty’s Consul at Palermo, a despatch 
forwarding copy of a notice issued by the Municipality of that 
city, calling for tenders for the supply of a steam flour mill and 
bakery. The mill must consist of two distinct plants, side by 
side, capable, the one of grinding 1000, and the other of grinding 
2000, quintals in twenty-four hours, and must have their motors, 
illuminating plant, and transmitters separate, so that either can 
be worked alone or both together. No hydraulic power is avail- 
able. An abstract translation of the original Italian circular, 
together with plans of the ground on which the plant is to be 
erected, may be seen on application to the Commercial Intelligence 
Branch of the Board of Trade, 50, Parliament-street, 8, W. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


psTRI A.—F. A. BrookHavs, 7, Kumpfgasse, Vienna 1, 
A [NA.—KELLY AND Watsu, Limitep, Shanghai and Hong Kong, 
OH NCE.—Boyvgav AND CHEVILLET, Rue de la Banqué, Paris 
PERMANY.—ASHER anv Co., 13, Unter den Linden, Berlin, 
F. A. Brocxnavs, Leipzic; A. Twarrmuymr, Leipsic. 
A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 





[A.— 
ALY. —Lowsca asp Co., 807, Corso, Rome ; Bocca Faurus, Turin, 
JAPAN.—KELLY AND Wasa, Limirep, Yokohama, 
Zz. P. MaguyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 





pussiaA.—C. Ricksr, 14, Nevsky Prospect, 8t. Petersburg. 
6 AFRICA.—Wa. Dawson & Sons, Limirep, 7 Sea-st. (Box 489), Capetown. 
Gorpon AND Gorton, Long-street, Capetown. 
R. A. THompson AnD Co., 33, Loop-street, Capetown. 
J. O. Jura anv Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, 8tellenbosch. 
Hanpet Hovss, Limirep, Kimberley. 
ApaMms AND Co., Durban and Mariteburg. 
AUSTRALIA.—GorDoN anv Gotcu, Melbourne, Sydney, and Brisbane, 
R. A. Tompson anv Co., 180, Pitt-street, Bydney ; Melbowrne 
Adelaide, and Brisbane, 
TURNER AND HenDERSON, Hunt-street, Bydney. 
NEW ZEALAND.—Uprow anv Oo., Auckland ; OCrnaia, J. W., Napier. 
QANADA.—MontTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
[NITED STATES OF AMERICA.—InTeRnaTionaL News Co. , 88 and 86, 
Duane-street, New York ; Susscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kg iy anp Watsu, Limirzp, Singapore. 
CEYLON.—WiJaYaRTNa AND Co., Colombo. 
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SUBSCRIPTIONS. 

NBER can be had, by order, from’any n mt in town or 

ne at the various railway stations; or it can, if preferred, be 

supplied direct from the office on the following terms (paid in 

advance) :— 

Half-yearly (including double number).. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9%. Od. 


Quora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

foreign Subscriptions will, until further notice, be received at the rates 

veo below. Foreign Subscribers paying in advance at these rates 

will receive Tak Exornegr weekly and post froe. Subscriptions sent 
by Post-office Order must be made — to Tus Enoiverr, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copizs. Tick Papgr Oopims. 
Half-yearly .. £0 18s. Od. | Half-yearly £1 0s. 8d. 
Yearly .. w « 116s. Od.' Yearly .. .. .. £2 08. 6d 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and ce ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 


a Post-office Order in payment. Alternate ad 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted uniess de'ivered before 
Siz o'clock om Thursday evening; end, im consequence of 
the necessity for going to press early with « portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and oS es eee of th 
Paper are to be addressed to the Publisher, Mr. Sydney : all other 
letters to be addressed to the Bditor of Tas Exorvumn. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 





TO CORRESPONDENTS. 

4£@F In order to avoid trouble and confusion we find it necessary to inform 
co respondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be of communications which do not comply with these 
instructions, 

“aT All letters intended for insertion in Tax Enouvame, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily Jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

tar ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Mariyg.—You will find it difficult to get anything like full particulars, 
but a good general description will be found in the new edition of 
Neilson’s book on the Steam Turbine, published by Longmans, Green 
and Co. 

W. E. D (Westminster).—Address your inquiry to the traffic managers 
or superintendents of the various railways. You will find all the 
systems described in the abstracts of specifications which may be seen 
at the Patent-office. 

D,—See (1) ‘‘ Notes on Permanent Way Material. Plate-laying, &c. &c.” 
by Mr. W. H. Cole (third edition), published by Spons ; (2) ‘‘ Railway 
Signalling.’ by Mr. H R. Wilson. offices of the Railway Engineer, 
and ‘Railway Block Signalling,” by Pigg, published by Biggs and 
Co. 


INQUIRIES, 


PERFORATED METAL PLATES. 
Sir,—Can any of your readers inform me if perforated bronze or delta 
metal plates can be procured in England ? 


December 9th. Hypraviic ENGIneeR, 








MEETINGS NEXT WEEK. 


Liverpoo. Enoingrrisc Socrery.—Wednesday, December 16th, at 
8 pm. Paper, “Polyphase Machinery and Working,” by Mr. W. H. 
Wilson. 


Taz Junior InstiTuTION oF Encingrers.—Saturday, December 19th at 
8pm. Visit the electricity works of the Walthamstow Urban District 
Council. 

Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ Assocta- 
tion. -Monday. December l4th. at 730 p.m. Paper. “Main and 
auxiliary Steam Pipes for Power Plants.” by Mr. Henry Baker 

Tax LystiTuTION oF Mecuanic¢t Encingers.—Friday, December 18th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ** An Inquiry into the Working of Various Water Softeners,” by 
Mr. C. E. Stromeyer, 

Tae InstiruTiIonN or E.LectricaL Enorngeers.—Thursday, Necember 
17th, at 8 p.m., at the Institution of ‘ivil Engineers, Great Georve- 
street, Westminster, S.W Paper. ‘* The ‘ ity and South London Rail- 
way: Working Results of the Three-wire System applied to Traction,” 
by Mr. P. V. McMahon. 

Society or Arts.—Monday, December 14th, at 8 p.m. Cantor Lec- 
ture No. IV. on *‘ The Mining of Non-metallic Minerals,” by Mr. Bennett 
H. Brugh —Tuestay December 1*th. at 8pm. Applied Art Section 
Paper, ‘The British Silk Industry,” by Mr. Frank Warner.— Wednesday 
December 16th. at 8 pm Ordinary meeting. Paper, *‘ The Science of 
Taxation and Business.” by Sir William Henry Preece. 

RoyaL Merroro.ocicaL Socretry.—Wednesday, December 16th, at 
7.80 p.m., at the Institution of Civil Engineers. Great George-street, 
Westminster, 8S W. Papers, ‘‘Some Account of the Meteorological Work 
of the Late James Glaisher. F RS,” by Mr William Marriett; ‘ On 
certain Retationships between the Diurnal Curves of Rarometric Pres- 
sure and Vapour Tension at Kimberley, South Africa,” by Mr. J. R. 
Sutton. 

Tas Institution oF Crvit EnGiIngEeRs.—Tuesday, December 15th. at 
8pm. Ordinary meeting. Paper to be discussed, ‘ Deposits in Pipes 
and other Channels Conveying Potable Water,” by Prof James Camp- 
bell Brown ; ‘ The Purification of Water Highly Charged witn Vegetable 
Matter ; with »pecial reference to the Effect of Aération.” by Mr. Osbert 
Chadwick and Mr. Bertram +lount.—Friday, December 18th, at 8 p m. 
Stude ts’ meeting. Papers to be 1e9d “‘The Action of the ea upon 
the Foresho:e ” by Mr. U. B. Case ; ** The Causes of the Loss of Beaches ” 
by Mr. F W. Cable. 





PUBLISHER’S NOTICES. 


*,* During the rebuilding of the house, No. 33, 
Nortolk - street, ‘‘THE ENGINEER” will be 
edited and published in Temporary Offices, 
Nos. 2 and 3, Norfolk-street, to which all com- 
munications for the Editor or Publisher should 
be addressed. 





*,* With this week’s number is issued a Sixteen-page Supplement, 
entitled Reciprocating Machine Tools. Every copy as wssued by 
the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fuct should they not receive it. 





*,” Ty any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by givng prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
Bag can be vention ts obtaining the paper direct from 
tas office. 
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THE LATHE OF THE FUTURE, 


TxHincs mechanical are as much subject to the 
laws of evolution as things natural. There is no 
such thing in the mechanical world as the instant 
production of any mechanism or device which is 
and must remain for ever the most perfect possible 
means of reaching a desired end. Everything that 
has more than an ephemeral existence moves 
forward step by step. But the progression is 
frequently unsteady. The curve of progress is 
interrupted; a sudden rise takes place, and the 
advance which would, had the old rate continued, 
have demanded years to accomplish is made with 
surprising suddenness. Instantly the world finds 
itself beaten by its pupil; the engineer is behind 
his invention, not just in front of it, and like the 
very wise man that he is, he promptly sets to work 
to overtake it. A brilliant example of phenomena 
of this kind is to be seen in the introduction, 
discovery, or whatever we may please to call 
it, of high-speed steel. No sooner was high 
speed tool steel » commodity to be bought at a 
commercial price than every lathe in the land 
became antiquated. There is only one law in engi- 
neering—use everything at its highest efficiency, be 
it man or metal. The machine tool hand had been 
obeying this law—-with occasional lapses—pretty 
honestly for a score of years or more, when 
suddenly his material was changed, and he found 
himself working at an efficiency which he very 
properly considers disgraceful. Then, after a little 
time, he set himself to the task of meeting the new 
conditions. That is the position in which we find 
ourselves at the present moment. Machine tool- 
makers are beginning to build machines capable of 
using the new steel as it should be used. In Man- 
chester a few weeks ago they were indignant at the 
suggestion that the steel was better than the 
machine, and yet, if the truth is admitted, it is an 





absolute fact that, with a few exceptions, our 
lathes are not suited to use the new steel at its 
maximum efficiency. But—and there is much 
virtue in this but—all that is being changed rapidly ; 
the designers are doing their utmost to meet the 
new conditions, and in the near future the inefficient 
lathe will be an object only for the scrap heap and 
the museum. Can any question be more absorbing, 
more important to the machine tool designer than 
this? What will the lathe of the future be like ? 
It is worth investigation, for the clue to success 
runs through it. But an answer we may not expect, 
for could the problem be solved by giving thought, 
then the future would dog the heels of the present. 
Nevertheless, we may peer, and inquire, and play at 
prophets. 

We begin our investigation by a review of the 
present. Here we have, on the one hand, a tool 
steel which is: capable of removing over twenty 
pounds of mild steel in one minute, and of cutting 
at three times the speed to which we have been 
accustomed. On the other hand, we have many 
lathes made for the old conditions, and a few made 
for the new. Without modification our old 
machines are beaten hopelessly ; they have neither 
the power to turn round against the resistance, nor 
the rigidity to withstand the stresses which the 
effort produces. The new machines exhibit a great 
advance. They have driving power to meet the 
greatest load that can be put upon them, and they 
are strong enough not to feel the heaviest stress 
that they may be called upon to meet, These are 
machines to rejoice the heart of the engineer. They 
seem to task the new steel to its utmost; they are 
able to stand the wear and tear; they are con- 
venient, rapid, simple. Surely they are a typs of 
the future lathe ? 

Let us look further. The owner of large works 
where nothing but high-speed steel is used, and 
where an accurate and detailed account is kept of 
the value of every improvement, has found after 
many months’ work that although his steel is three 
times as good as it used to be, the economy he 
effects by its employment is no more than 5 per 
cent. The work on which he is engaged is engine 
building of a high class. Yet from others we hear 
of economies of surprising magnitude. Why this 
divergence? The answer is not far to seek. There 
are two reasons. The first is to be found in the 
fact that a surface cannot be finished with the new 
steel; the second depends upon conditions. The 
former is perhaps the more important. In an 
engine works, if the small parts that are produced 
from stock bar be left out of consideration, there is 
not much work from which any great weight of 
material should be removed. Shafts and rods are 
forged approximately to finished sizes, and from 
castings only a small amount of material has to be 
cut. Hence the work that may be done profitably by 
the new steel is but a small fraction of all that has 
to be done, and the saving upon the work as a whole 
is in consequence not very marked. That is the first 
reason; for the second there is this difficulty, that 
the dimensions of the material will not permit of a 
greater speed of cut. Take the case of a shaft Sift. 
long to finish 5in. diameter—dimensions that the 
general engineer frequently meets—at what speed 
can it be rough turned? We speak with certainty 
when we say that it will be impossible to attain 
40ft..a minute without serious shaking and vibra- 
tion, and that about 30ft. will be found the highest 
that can be used to get satisfactory work. A back 
stay cannot be employed, because the work is left 
too rough to permit it, and if we start to turn 
smooth places for local fixed steadies, the time that 
might be saved by increasing the speed is soon 
thrown away. These two facts point forcibly to 
the direction in which improvement is to be sought. 
With short, stiff work, like bars prepared specially 
for testing purposes, or armour plate bolts, there is 
no difficulty ; but it is when we come to every- 
day jobs, like the shaft mentioned above, 
that troubles confront us. How is the machine 
tool designer of the future going to meet this case? 
Will he use multiple tools on one side, which have 
been found to reduce vibration, or will he place 
them facing each other, a plan about the value of 
which for this purpose there is some doubt, or will 
he go further and use three tools set at 120 deg. to 
each other in a suitable circular rest? And if by 
some such means the question of shake can be 
solved, what about the ditticulty of finishing? Will 
he find that there is an angle at which the new steel 
may be ground that will permit of a high finish 
being attained by its use, or will he be driven to 
use, as he does now, two lathes, one for roughing 
and one for finishing? The last question opens out 
another line of inquiry. There are already many 
persons who strongly deprecate the use of general 
service lathes. They would have every job per- 
formed on a machine specially fitted for it. There 
is much to be said in favour of this view. The 
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general purpose lathe is, obviously, a compromise 
which only by fortuity happens to meet exactly any 
given case. There are at present steps in our 
feeds and speeds; we jump suddenly from one to 
the other. Even in lathes driven by motors capable 
of a long range of variation it is impossible to get a 
perfect gradation in speeds and feeds. Hence, on 
many operations, these lathes are not used at their 
full efficiency. Therein lies a good part of the case 
for the special machine. But by its adoption much 
of the flexibility of a machine shop is destroyed, 
and if there is any hitch in the even march of 
material through the works, delay and waste result. 
May not the lathe of the future meet this case? If 
the electrician will provide us with a motor of com- 
plete speed range, or the mechanician give us 
something as perfect in this respect as the friction 
drive, but without its defects, a lathe perfect in 
speed and feed may be built, a lathe that will 
under all circumstances, without the will or co- 
operation of the workman, cut at the right speed. 
All that we need is to connect diameter with 
speed. If the speed lever be coupled to the tool 
slide so that its position varies as the tool approaches 
or recedes from the centre, the condition is met. 
We are inclined to think that something of this 
kind will be found on many machine tools in the 
future. The only fact inimical to it is the variations 
that are found in the hardness or toughness of all 
metals. Cannot the metallurgists overcome that. 

To go step by step through the development of 
the lathe in its various parts would be evidently 
impossible in the space at our disposal. We have, 
therefore, directed attention to the questions that 
demand the most thought. They are, the means 
necessary to stop vibration and dither in work of 
small diameter and comparatively great length ; 
the possibility of finishing at high speeds; and, 
finally, the provision of automatically controlled 
speeds. On these points, we believe, there is room 
for much work, but the machinist requires the co- 
operation of the steel maker and the electrician, the 
former to provide a more generally useful steel and 
to discover better cutting angles, and the latter to 
produce a variable speed motor better than any we 
have at present. 


CONDENSING WATER. 


Nort long ago we called attention to the important 
part which the cost of water plays in the produc- 
tion of electricity for either light or power. A very 
interesting discussion has been proceeding for some 
time in our correspondence columns concerning the 
relative economical efficiencies of the reciprocating 
engine and the steam turbine. It is noteworthy 
that our correspondents, although they deal freely 
with the cost per unit of generated current, and 
with the consumption of steam per kilowatt-hour, 
have made little or no reference to the cost of water. 
Now, the steam turbine to be equally economical 
must have a far better vacuum than a piston engine. 
It is quite well known that, while it is an easy 
matter requiring little water to get 10in. or 12in. 
of vacuum, it is very difficult to maintain 27in., and 
to keep within an inch or an inch and a-half of 
the barometer taxes the ingenuity of the makers 
of air pumps and condensers to the last degree. It 
is essential that much cold water shall be used; 
and we do not think we shall be greatly in error if 
we say that the steam turbine will use at the least 
twice as much condensing water as the piston 
engine of equal efficiency. This is surely a factor 
which ought not to be forgotten in estimating the 
cost of generating current. 

Until the advent of the central generating 
station the power of steam engines on land was 
comparatively small. It is a large spinning mill 
that needs more than a couple of thousand indicated 
horse-power. Consequently the water question did 
not present unassailable difficulties. If the canal or 
the river was not directly available, the condensing 
pond was; and although economy in steam was 
sought for, no attempts were made to realise the 
remarkable economies secured in the present day. 
Coal in the manufacturing districts was cheap, 
and a small saving in its consumption might very 
easily be secured at too high a price. But in the 
modern power-house we have very different condi- 
tions. We find engines aggregating anything from 
5000 to 25,000 indicated horse-power. The power- 
houses are not situated in the coalfields, and the 
river, canal, or cooling pond is not available. 
Recourse has to be had to the water companies’ 
mains, to private wells, and to cooling towers. But 
the volumes of water to be dealt with are enormous. 
We questionif those not engaged in power-house work 
understand how enormous. An ordinary condensing 
engine will use thirty times the feed water to get a 
good vacuum. If we take the steam consumption at 
the moderate figure of 151b. perindicated horse-power 
per hour, this means 450 lb. of condensing water, 





and for 10,000 indicated horse-power 4,500,000 lb., 
or about 2000 tons per hour, nearly as much as a 
dock 45ft. wide, 160ft. long, and 10/t. deep, will 
hold. In gallons the quantity is 450,000. All this 
volume of water cannot be had for nothing. It 
represents, for example, the discharge from a very 
large well. If now, turbines are used instead of 
piston engines, the demand is doubled, and 4000 
tons of water, or 900,000 gallons of water, must pass 
every hour through the condensers. It is scarcely 
necessary to say that in large cities by far the 
greater part of this water has to be used over and 
over again, and the cooling tower becomes a 
necessity. But then it also becomes necessary to 
pump 900,000 gallons, or thereabout, to a height of 
40ft. per hour, and as this cannot be done with the 
air pump—the attempt has been made and failed— 
a special pumping plant has to be laid down. 
Furthermore, it is obvious that the amount of the 
vacuum will largely depend on the temperature of 
the condensing water. To get within 2in. of the 
barometer the condenser temperature must not 
exceed 100 deg. Fah.; to get within din. 125 deg. 
But the cooling water must be less than this, and 
the demand made on the cooling tower will be very 
heavy; so heavy that in any case the extra 25 deg. 
demanded by the turbine is a serious matter. 
Whereas with the piston engine water at 75 deg. 
may serve very well, it must be brought down to 
60 deg for the turbine, or pretty nearly to that of 
the atmosphere, on the average. 

It is claimed, however, for the steam turbine that 
the chance of air leakage is so small that it is much 
easier to maintain a good vacuum with it than 
with a piston engine, the stuffing-boxes of which 
are liable to draw air. We give the argument for 
what it is worth. No doubt not so much is done 
as ought to be done to exclude air from condensers, 
but when the low-pressure piston-rod stuffing-box 
is kept in proper order it is not easy to see how 
much air can tind its way in. There is no insuper- 
able difficulty in making such stuffing-boxes air tight. 
It is, however, quite certain that a great deal of the 
condensing plant used is inefficient. The workman- 
ship may be excellent and the design good, and yet 
small mistakes will be made which depreciate the 
value of the vacuum. With surface condensers, for 
example, the exhaust pipe is not infrequently 
throttled where it enters the condenser by the 
too close proximity of tubes. With injection 
condensers the direction of the jet, or the shape 
and position of the rose, will make a vast differ- 
ence. Thus, to take a somewhat archaic example. 
The vacuum in the paddle engines of the Great 
Eastern was never what it should be until the 
position of the roses was altered to meet the blast 
of incoming steam. 

As experience extends, it is daily better under- 
stood that, except in a very few favoured situations, 
the cost of condensing steam is a matter barely 
second in importance to the cost of coals. In not 
a few instances engines are worked non-condensing 
for this reason, and under these circumstances it is 
clear that. the steam turbine cannot pretend to 
compete with the piston engine. 


DAMMING THE THAMES. 


WE have on several occasions called attention to 
the various schemes that have been brought forward 
for the improvement of the navigation of the river 
Thames, including the reports of the Commissions 
that have been appointed for dealing with this sub- 
ject. Apart from questions of administration, the 
main recommendations of the Thames Commission 
consisted in the deepening and improvement of the 
waterway by dredging from London Bridge to the 
sea. This work is now being carried out to a 
limited extent, and as far as their resources permit, 
by the Thames Conservancy. 

In our number for February 13th last we also 
described an unofficial scheme contained in a 
pamphlet, with numerous plans, issued by Messrs. 
Stanford and Co., for cutting a straight channel 
through the Greenwich marshes, and converting 
Blackwall and Bugsby’s reaches into docks, and so 
shortening the distance to London Bridge by two 
miles, the estimated cost of which was over 
£4,000,600 for works only. It was also proposed 
that a training embankment should be erected 
across Mucking Flats for a length of 34 miles, and 
also between Chapman’s Light and West Shoe- 
buryness, a distance of 54 miles, so as to bring the 
width of the waterway in those places in harmony 
with the other parts of the river. 

Recently prominence has been given by the daily 
Press to a much more ambitious scheme, which it 
is stated—that is, if the necessary funds for the pro- 
motion are forthcoming—is to be brought before 
Parliament in the next session. Nothing, however, 
so far has appeared amongst the notices in the 
Gazette. By this scheme itis proposed to “dockise”’ 





forty miles of the river, and for this purpose tg 
construct a dam across the river at Gravesend 
with locks, and so convert the whole of the water. 
way between Gravesend and Teddington into wha 
is termed the “Thames Harbour.”’ The estimated 
cost of the work, including compensations and othe; 
contingencies, is put at £3,658,000. The sayin 
claimed to be effected includes £200,000 now speak 
in dredging the river, £225,000 in time of veggel, 
ascending and descending, and in barging of 
£185,000. It is, however, difficult to realise on 
what basis these sums have been calculated. Fo, 
carrying out the scheme a body of Commisioners jg 
to be appointed, to whom is to be transferred qj 
the functions now exercised by the Thames (Cop. 
servancy, the Trinity House, and other bodies 
having any jurisdiction over the river. 

The objections that would be raised to the 
carrying out of any such scheme as the one pio. 
posed are obvious. The principal, of course, would 
be the interference with the tidal réyime of the 
Thames, and its effect on the reaches below the dam 
and on the estuary ; the interference with the barge 
traffic which now moves up and down the river with 
the tides ; the delay in passing the whole traffic of 
the Thames through the locks, which would hayg 
to be of immense capacity for the purpose; the 
interference with the traffic during the construction 
of the locks; the effect on the drainage of all the 
land bordering on the Thames by holding the water 
permanently at the level of spring tides; and the 
effect on the sanitary condition of London by the 
long pool of water into which must be discharged 
the fecal and other matter from all the shipping 
lying in the river and in the docks. 

The scheme has been described as “ colossal,” 
and this description is certainly correct if it is in. 
tended to apply to the work to be encountered in 
promoting such a Bill in Parliament. The pro. 
moters must either be very courageous or ignorant 
of the very strong objection that is held by all ex. 
perienced river engineers against diminishing the 
volume of water that flows up and down a tidal 
river. The whole traditions of the Admiralty and 
Board of Trade officials lead them to watch with 
most jealous care any attempt to diminish the 
quantity of tidal flow into and out of an estuary, 
holding this to be of vital importance to the main- 
tenance of the waterway. Even small schemes of 
enclosing and reclaiming land are almost always 
opposed on this ground. The strong opposition 
raised in Parliament to the Manchester Ship Canal, 
lasting over three sessions, and which for the first 
two sessions was successful on the ground that the 
works proposed might lead to accretion in the 
estuary of the Mersey, and so diminish the volume 
of tidal water passing in and out over the bar, to the 
injury of the channel and the increase in the sands 
at the entrance of the river. The cost incurred 
by the promoters of the canal would be as nothing 
compared to the opposition to such a scheme as 
this; for, in addition to the tidal question, the 
interests of the numerous persons and companies 
who would be affected, and of the riparian owners, 
would raise up an amount of opposition which, 
while very profitable to the lawyer, would require 
a depth of purse to withstand the amount, which 
it would be difficult to estimate. 
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BELGIAN TRAM RAILS, 


WE note in a recent issue of a London daily paper an 
article written from Liége, purporting to explain why 
Belgian manufacturers are able to supply tram rails 
cheaper than our own makers. The writer of the article 
claims that the main reason of our competitors’ success 
is their adoption of the basic Bessemer process, as 
against the acid Bessemer process of manufacture. The 
basic process, as invented by Messrs. Thomas and 
Gilchrist, is very suitable to iron and steel makers who 
have in the neighbourhood of their works mines of low 
grade ore; and the use of this method would have 
become much more general in England in years gone by 
but for the pronounced dislike evinced towards basic 
steel by engineers throughout the country. This pre- 
judice has now practically died away, and basic steel 
to-day in England is being made in large quantities. 
During the first half of this year upwards of 350,000 
tons of ingots were made of this material. Nearly all 
the steel works on the North-east Coast make nothing else 
but basic steel, and Messrs. Bolckow-Vaughan and the 
North-Eastern Company roll tram rails from it. Now 
the prices at the mines of the low grade ores suitable 
for conversion into basic pig iron are about the same, 
both in Belgium and in England ; and whereas the mines 
are quite close to our North-country works, the Ougree 
and Angleur companies have to pay nearly four francs 
per ton for carrying their ore from the Luxembourg 
district. We cannot see, therefore, that the use 
of basic steel can be claimed to be the main reason 
of our competitors’ success. The rates of wages paid 
in Belgian works are undoubtedly very much lower 
than those paid in the majority of English works, and 
the hours worked are longer. In consequence their 
labour cost per ton of finished steel is probably from 
20 to 30 per cent. less than the corresponding cost of 
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arious home works. Assuming the labour cost to 
bie e in our works from 15 to 20 per cent. of the 
| cost per ton of finished rails, their wage advantage 
ys be anything from 8s. to 4s. per ton. The Belgian 
makers are considerably assisted by the railway pre- 
= al rates that are granted for the carrying of 


se intended for exportation. The over-sea dis- 
pov from their shipping ports to London and many 
towns on our own coast is considerably less than the 


distance from these towns to our rail-making centres, 
and the large use they make of sailing boats 
augments this advantage of distance. So far as 
aware, foreign manufacturers have not 
et secured tram rail orders from any of our inland 
sc All our home makers ‘are not fortunate enough 
to have mines of low-grade ore in their neighbour 
hood like the Cleveland works mentioned above, and 
which gives them an advantage of about 5s. per ton on 
their pig iron, as shown in the current metal price lists, 
(‘leveland basic iron being quoted at 45s. 6d., and North. 
west hematite—Barrow district—52s, 2d. This may 
possibly have some bearing on the fact that the Barrow 
(Company was unable to secure the recent order for tram 
rails in its own town, although we understand that cer 
tain machining at the ends of the rails demanded by the 
specification was deemed objectionable, and would have 
necessitated the introduction of new tools, which possibly 
the size of the order did not warrant. When the foreign 
material was being put down at Barrow we believe the 
Barrow Company itself was busily engaged in rolling 
tram rails for a city in the Midland Counties. 


we are 


THE RATING OF A LIGHT RAILWAY ? 


A quesTION of great interest to those who are in doubt 
as to whether to describe their undertaking as a tramway 
ora light railway has recently arisen in the West Riding 
of Yorkshire. It is not clways easy to distinguish 
betweea a tramway and a light railway, but the distinction 
has a legal significance, because a light railway is exempt 
from rating to the extent of three-fourths of its tota 
value. Thus, light railways of Class A—i.c., railways which 
are constructed with a track of their own, and not along 
apublic thoroughfare—are subject, speaking generally 
to the ordinary principles of railway rating. The question 
under discussion has arisen in connection with a light 
railway on a highway. I+ appears that the Bradford 
Corporation obtained powers under a local Act to construct 
a tramway from Thornbury to Stanningley, while a 
syndicate had also obtained powers to construct a light 
railway over the same route. It may be remembered 
that some years ago a dispute took place between the 
Corporations of Leeds and Bradford as to the right to 
work this line, but powers were eventually given to the 
Bradford Corporation, because the gauge of the 
Stanningley line was the same as that of the Bradford 
municipal tramways. The Bradford Corporation took 
over the tram in question, and elected to use the powers 
of the syndicate instead of the powers which they were 
themselves entitled to exercise under their own Act. In 
these circumstances the rating authorities claimed from 
the Corporation the full rate on their lines, arguing that 
this particular line was indivisible from the whole system 
of the Bradford tramways, there being no line of demar- 
cation, the same cars being run on them as were run 
over the tram lines, and the electric current being supplied 
from the same generating station. The Corporation, on 
the other hand, contended that the Board of Trade 
certificate which was given at the time when the lines 
were opened mentioned that they were constructed under 
powers granted by the Light Railway Order. Further, 
the money for laying the lines had been borrowed under 
the same Order, and a separate account had been made 
of the capital expenditure. The magistrates, however, 
held that although this might be a light railway, the Cor- 
poration were not entitled to the exemption claimed, and 
gave their decision in favour of the rating authorities, 
who claimed the full amount. Land occupied by an 
ordinary tramway is not “land used only as a railway for 
public conveyance,” within the meaning of the Public 
Health Act, 1875 [88 and 39 V., c. 55, s. 211 (1 4)j. If 
it were, it would be assessed to general district rates at 
one-fourth only of its net annual value. The reason why an 
ordinary tramway along aroad is rateable at its full value, 
is that the undertaking benefits by the expenditure of the 
rates in street cleaning, lighting, &c.,and it is proper that it 
should be assessed to them at its full rateable value. 
One would think that the same argument should apply to 
alight railway; but it is important to remember that the 
procedure necessary for obtaining a light railway Order is 
Wholly unlike that adopted in the case of a tramway. 
Further, one of the objects of those who passed the Light 
Railway Act was to enable a railway to be established 
for the purpose of conveying produce from place to place ; 
the fact that such undertakings may use the public roads 
1S a mere accident, and the circumstance that the light 
railway is exempt from the provisions of the Tramway 
Acts is a matter for the Legislature, not the rating 
authorities, to consider. 








Messrs, Ruston, Proctor anD Co. — On Wednesday the 
annual dinner given by Messrs. Ruston, Proctor, and Co., Lincoln, 
took place at the Great Central Hotel, Marylebone. The dinner 
1s private. The guests of the firm are, with few exceptions, their 
representatives in all parts of the world, and Frenchmen, Germans, 
Danes, Rassians, Americans, and Japanese were present ; while 
India, Rzypt and Australia were ful y represented. Mr. Ruston 
filled the chair, and Mr, Livens and Mr. Borneman, directors. 
occupied the vice-chaira, Covers were laid for about thirty. We 
learned with pleasure that the firm is prosperous. In the boiler 
department especially demand is so insistent that large new 
shops have be2n constructed, and will be at work as soon 
as the necessary tools and plant have been delivered. These 
dinners act admirably in bringing together once a year men who, 
representing the firm all over the world, would otherwise have 
scant oppervanity for that consultation and interchange of ideas 
Which do so much to promote commercial prosperity. 


THE FRENCH NAVAL ESTIMATES. 





Questions affecting the 1900 shipbuilding programme 
in France have been so thoroughly thrashed out during 
previous debates on the naval estimates, that the dis- 
cussion last week in the Chamber of Deputies was 
largely devoted to personal matters and details of 
reform in the naval administration. The personality who 
had to stand the fire of criticism was naturally the 
Minister of the Marine. It cannot be said that M. 
Camille Pelletan is making a very successful minister, nor 
has he attained any considerable measure of popularity 
at the head of the Marine department. This popularity 
is not, however, always the necessary accompaniment of 
a successful administration. M. Pelletan has done many 
things which, to the French public, seem to be an 
unwarranted interference with the naval programme. 
He had the plans of the Ernest Renan re-modelled to 
increase the displacement and diminish the armament, for 
the sake of getting an extra knot, which may, after all, be 
problematical, and this has been done at an additional 
cost of nearly a million and a half francs, and a delay of 
several months in the construction of the ship. He has 
also countermanded eleven submersibles. He is said to 
have taken upon himself certain judicial powers, and to 
have exercised an autocratic sway, to the detriment of the 
Marine. But however much he may have gone outside 
his proper jurisdiction, even his poiitical opponents are 
obliged to admit that the intentions of M. Pelletan are 
thoroughly honest, and that if he has interpreted his 
powers a little too liberally, he must, at all events, be 
given credit for a sincere desire to effect economies in the 
Marine. Unfortunately, what he has done in the way of 
lessening the cost of administration, in introducing 
the eight hours’ day in the arsenals, in reducing the 
number of hands and raising the standard of wages, 
in fighting the manufacturing interests which com- 
bine to keep up prices for State contracts, and in 
other ways preventing a waste of funds and im- 
proving the productive capacity of the shipyards, has 
been more than counterbalanced by the perpetual 
tampering with the programme. When this was adopted 
in 1900 it was expected that France would at length be 
in possession of a homogeneous fleet; but at that time the 
French placed too much faith in the final character of 
naval science, and were inclined to rely too implicitly 
upon the existing types of submarines. For his defence 
M. Pelletan urges that it was his desire to keep pace 
with naval science that prompted him to modify the 
plans of the Ernest Renan, in which h2 was merely 
following the example of Germany and other countries. 
If he countermanded the eleven submersibles it was 
because these vessels did not in the opinion of the 
Naval Commission, fulfil all the requirements for such 
craft. Being propelled by steam engines, with boilers 
fired by paraffin, it took some time to prepare the vessel 
for submersion, and 120 tons of water ballast had to be 
taken in as against only 30 tons in the submarines. To 
come to the surface the water ballast had to be pumped 
out and the oil burners re-lighted and steam raised, 
during which time the submersible would be helpless 
and entirely at the mercy of the enemy. Seeing that 
there was little prospect of this type of vessel being per- 
fected sufficiently to overcome these defects, it was 
deemed necessary to turn attention to the electric sub- 
marine, which had proved its seaworthy qualities by 
crossing the Mediterranean and navigating from Toulon 
to Corsica in anything but a calm sea. Here again 
certain modifications had to be carried out, as the Naval 
Commission had come to the conclusion that purely de- 
fensive tactics were a mistake, since by these means the 
navy had “everything to lose and nothing to gain;” 
consequently, it was deemed advisable to give the sub- 
marine a wider range of action, enabling it to carry on 
the offensive, and M. Pelletan has therefore ordered half 
a dozen submarines of 400 tons. These will be fitted 
with a raised deck, higher than that on the submersibles, 
so that the objection to the submarine on the ground of 
the cramped position of the men when navigating at the 
surface will be removed. It is intended to do with the 
submarines what Admiral Fournier said was possible 
with the submersibles when he carried out manceuvres 
with them last year at Cherbourg—-that is to say, to cross 
over to the English coast and return again, but for such 
work the French Naval Department now consider that 
the submersible offers too much risk of detection and 
destruction through its being paralysed when submerging 
or coming to the surface. 

These continued delays in the execution of the pro- 
gramme are naturally not calculated to give satisfaction 
to the I'rench public. In his report upon the naval 
estimates the { reporter,’ M. Messimy, whose political 
views make him very lenient towards the Government, 
admits that the delays are adding considerably to the 
expenditure, and in order to hasten the construction of 
vessels he strongly recommends the entire re-organisation 
of the arsenals, which has always been the theme of M. 
Lockroy. He takes as his model the British Admiralty, 
and urges that the French Naval Department should be 
organised on the same lines. He also recommends that 
the various arsenals should be specialised, Lorient and 
Brest for battleships and cruisers, Rochefort for the con- 
struction of torpedo boats and destroyers, and Toulon 
and Cherbourg for submarines and general repairs to the 
squadron. All the vessels, moreover, should be con- 
structed in series, a number being built to the same plans. 
These suggestions have been put forward time after time, 
but they have always given rise to rival claims from the 
different ports, so that in view of the impossibility of 
conciliating all interests nothing has been done. In the 
debate the question of economy was the general theme, 
for it was evident that France could not hope to keep 
her rank indefinitely so long as the battleships cost 
20 per cent. more to construct than they do in other 
countries. Still more serious is the fact that the cost o 





war vessels is steadily increasing with the more powerfu 





equipments, bigger crews, higher cost of maintenance, 
higher wages, and the cost of maintaining colonial 
stations. This is becoming ruinous for a country which 
has to provide equally a powerful navy, a huge military 
organisation for the home defence, and a colonia! army. 
When such a big sacrifice was made to carry out the 
programme of 1900 it was believed that France would be 
assured of maintaining her rank as the second naval 
Power for several years to come. But instead of ad- 
vancing she has retrogressed. At that time France was 
building two ships to three in this country, and now, 
after all this sacrifice, she finds that with the increased 
activity of Great Britain she is only building two to four. 
The French are asking how all this will end. 

It is significant that for the first time the naval esti- 
mates do not show an increase upon those for the 
previous year. They amount to 812,670,000f. The 
resources of the budget have reached a limit which it 
hardly seems likely will ever be extended so long as the 
country is crushed by its huge military expenditure. 
Not only is the financial limit reached, but the marine 
“ inscription,” which provides conscripts from the mari- 
time provinces, is bringing up such a comparatively 
small number of recruits for the navy that it is becom- 
ing increasingly difficult to man the ships. M. Messimy 
urged that it was distinctly unpatriotic to try and con- 
ceal this disagreeable fact. It was of no use having a 
raw crew to fall back upon in time of war. They must 
have tried men, and as the number of ships increased 
they must necessarily be undermanned. Thus the 
French Navy is confronted with the problem of limited 
financial resources, an increasing cost of shipbuilding, and 
an inadequate manning of the fleet. Under these cir- 
cumstances it is not surprising that the question of an 
international restriction of armaments should have been 
seriously discussed, since the entente cordiale with Great 
Britain seemed to make this feasible. As the “ reporters ” 
on the military and naval estimates are Republicans with 
Socialist tendencies, they insisted with special emphasis 
upon the necessity of a partial disarmament, and M. de 
Pressensé was eloquent in his condemnation of the 
“frightful steeplechase ” which the different Govern- 
ments are carrying on in the way of military and naval 
expenditure. It is clear, however, that France is unable 
to make any official overtures for fear that these should 
be taken as a confession of weakness, but while that 
country will stand firm over the question of maintaining 
its military organisation intact, until the problems which 
have made this organisation necessary are solved to the 
satisfaction of France, there would be much less diffi- 
culty in arranging for a diminution of naval armaments. 
But, as one of the French deputies shrewdly remarked, 
it did not depend upon France to induce Great Britain to 
restrict the expansion of her naval force. This country 
has to be prepared against the navies of other Powers, 
and an arrangement with France can only be possible if 
it include other countries with whose naval organisation 
we may have to count in the future. 








Miuitary TRACTION ENGINES.—We are informed that the £1000 
prize offered by the War-office for a military traction engine has been 
awarded to the engine propelled by a Hornsby-Akroyd oil motor. 
The same engine won a bonus of £180 by running a total of fifty- 
eight miles without a stop for fuel or water, £10 being given for 
every mile beyond forty that could be covered under these 
conditions, 

ENGINEERING WORK ON A SvuGAR PLANTATION.—One of the large 
American companies controlling sugar plantations in Hawaii has 
about 23,000 acres of land, of which about 8000 are now planted 
in cane. A large amount of land-surveying work has been 
required, and 15 miles of roads have been built, the roads being 
16ft. wide, with 12in of Telford foundation, covered with 6in. of 
broken Java. It has also been necessary to design and install 
transportation facilities for bringing the cane to the mill, and to 
develop a large water supply. This water supply is obtained 
by tunnelling to intercept the channels of underground streams, 
the tunnels being 4ft. wide and 5ft. high, with shafts 5ft. 
diameter. No heavy timbering was necessary, and the tunnels 
are not lined. There are about 2000ft. of rock tunnel and nine- 
teen shafts aggregating 400ft. Asnpply of 15,000,000 gallons daily 
is obtained in this way, and the watershed is at a considerable 
elevation above the cultivated area. The manufacturing plant 
consumes about 5,000,000 gallons daily in producing 175 tons of 
sugar, and the balance is used for transporting cane to the mill in 
wooden flumes or channels. The main flume is 32in. by 26in., with 
a gradient of 1 in 530, and from it run V-shaped flumes, with sides 
l4in. to 18in. long. The largest flume is 60,000ft., with a gradient 
of 1 in 40 for 40,000ft. The lowest gradients are 1 in 80. The 
four flumes lead to the mill, and two can deliver 60 tons of cane 
per hour, which is the capacity of the mill, but three are generally 
used to prevent delay. In the field cane is packed or hauled to 
the flumes, but experiments are being made with various systems 
of atrial wire-rope tramways for this service, the present methods 
being unsatisfactory and uneconomical. A railway running 
through the plantation brings down the cane, which is grown at 
such an elevation as to be beyond the reach of the flame system. 

STEAM AND Hot WaTER DISTRIBUTION.—A number of cities in the 
United States now have steam and hot water distributed from 
central stations through street mains to offices, residences, &Xc., 
for heating purposes, the central stations being generally electric 
stations generating electric current for light and power, and 
where the exhaust steam would very generally be wasted if not 
utilised for the distribution system. The lack of dirt and trouble 
as compared with coal fires are among the advantages. The city 
of Indianapolis has three of these systems. The Home Company 
operates in a district of 2} square miles, and has 9 miles of double 
piping for hot water heating and 13 miles of pole line for electric 
lighting. The total radiation in service is about 325,000 square 
feet, the service being almost entirely for residences, The electric 
plant has a capacity of 250 kilowatts, and the boiler one of 1800 
horse-power. The water is heated by exhaust steam, automatically 
supplemented by live steam as required, and is circulated through 
the mains and radiators by powerful pumps. The Marion Com- 
pany is installing a plant with a boiler capacity of 5000 horse- 
nower, to be enlarged to 10,000 horse-power later on, distributing 
hot water and steam for heating and generating electric current 
by steam turbines for light, power, and heat. The Merchants 
Company operates within the heart of the city, and distributes 
direct steam heat on the single-pipe system. It also generates 
and distributes compressed air and electricity, the street system 
including steam mains, electric wire conduits, and a compressed 
air pipe. There are at present 16 000ft of steam pipe and 
150,000ft. of conduit, and about 175,000 square feet of radiation 
are supplied. The temperature in tne buildings is controlled by 
thermostats operating valves which admit or release compressed 





air to operate the shut-off valve, 
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NEW GAS-PRODUCING PLANTS. 


A SPECIAL series of improved producer gas plants has been 
designed and patented by Crossley Bros., Limited, Man- 
chester, for working in connection with their gas engines or 
for other purposes for which producer gas is desirable. We 
have had an opportunity of inspecting several of these new 
plants in course of construction 
and completed at the makers’ 


These plants can be worked either on pressure or suction 
according to circumstances. Under pressure a fan is needed 
which is generally driven by the engine. It is not always 
convenient, however, for a fan to be used in connection with 
some installations, and for small powers the proportion of 
the total power absorbed by the fan becomes a consideration. 

For the smaller powers a gas plant has been introduced by 
Messrs. Crossley, in which the gas is drawn through the 





works, and of these we give a 
description with illustrations. 
Up to a few years ago the only 
fuel used in gas engine and 
producer-gas installations was 
anthracite or good coke, the 
processes of manufacture neces- 
sitating a gasholder and a 
steam boiler. The great draw- 
back to the more general use 
of these plants, especially in 
some foreign countries where 
stringent regulations are in 
force, has been the necessity of 
using a steam boiler, and even 
though this might be small 
compared with that of an ordi- 
nary gas installation, periodical 
cleaning and careful supervis- 
ing, as well as insurance, were 
requisite. Messrs. Crossley 
have now perfected a plant 
which is free from these dis- 
advantages—to work on either 
anthracite or coke, and the 
standard form of this new plant 
is shown in our illustration— 
Fig. 1—taken from a photo- 
graph. The details of its 
general construction and ar- 
rangement will be seen from 
the diagram drawing—Fig. 2. 
This gas plant consists of the 
following parts :— The producer 
A, which is a cylindrical fire- 
brick-lined chamber, the fuel 
being introduced by means of 
two feeding hoppers on the 
top, to be used alternately at 
intervals of one hour or more. 
The air and steam pass up- 
wards through the fuel, and be- 











come converted into gas, which 


is taken away by a central col- Fig) 1-CROSSLEY BROTHERS GAS PRODUCER 


lecting hell at the top, which 

also defines the depth of the 

active fuel and keeps this always constant. At the bottom of 
the producer there is a water lute to enable the ashes 
and clinkers to be withdrawn without interfering with 
continuous work, also inspection doors and means for 
rotating the grates, which saves poking. After leaving the 
producer the hot gas is conducted straight into the saturator 
B, which consists of an inner and outer pipe, the annular 
space between the two being filled with water to a certain 
height, and this is mounted on a hydraulic box. The hot 
gas passes down through the inner pipe, imparting the bulk 
of its heat to the water, which becomes very hot at the top, 
and gives off steam. The air supply from a fan is blown 
round the top part of this saturator, where it mixes with the 
steam, and the mixture is further superheated as it passes 
down the annular space between the outer and inner casings 
of the producer, and, travelling by a separate pipe, is led 
underneath the grate. The gas, on the other hand, is further 
cooled by the almost cold water at the bottom of the 
saturator, and then bubbles through. The hydraulic box C 
acts as a non-return valve, preventing gas passing backwards, 
if the plant should be stopped at any time. It is also 


Fig. 2—DIAGRAM OF G4S PLANT 


arranged with an inclined water trough, which enables any 
dust or dirt that may accumulate to be cleaned out during 
continuous working. After leaving this hydraulic box the 
gas rises up through the coke scrubber D, where it meets a 
small quantity of water trickling down through the coke. 
The bulk of the tarry matter is here washed out of the gas, 
which is further cooled to the temperature of the 
atmosphere. When the gas is to be used in engines it is 
passed through a sawdust scrubber E, which is specially 
arranged with a very large surface, and by taking out the 
last traces of dust ensures the gas being sufficiently clean and 
dry to work satisfactorily in the engines. 

Amongst the many advantages claimed for this plant may 
be mentioned the fact that the ashes can be drawn out while 
the plant is at work; should any clinkers form or require 
moving, or it becomes necessary to poke the fire, both 
operations can be performed without interrupting the process 
of gas-making. The producer has been specially designed to 
work for long periods without repairs or stoppage for 
clink+ring, and the rotary grate renders this possible. The 
management of the plant is very simple, and can be learnt in 
a few hours by an unskilled man. No boiler being required, a 
considerable quantity of fuel is saved, and heat which would 
otherwise be wasted is utilised in heating and saturating the 
air, thus ensuring high economy, whilst no gasholder being 
necessary, much valuable room and expense are saved. The 
plant occupies a very small space, and the relative position of 
the various parts can be altered according to circumstances. 
Very little water is required in working the plant, about a 
gallon per horse-power per hour being found sufficient. 


generator by the reciprocating motion of the piston of the 
gas engine to which it may be connected, and since its intro- 
duction it has been very successful. Many difficulties have 
been experienced in designing a plant which will not only 
produce gas of good and uniform quality when the engine 
is running on a constant load, but which will also accom- 
modate itself to a large variation in the load on the engine 
without the quality of the gas being affected. The latter 
difficulty has been overcome in this plant by means of special 
and patented arrangements. The apparatus is ofthe simplest 


——————— 
required, all the steam necessary for making gag of 
quality being raised by utilising the heat of the hot gas ea 
as it leaves the producer. This effects the double objeet a 
saving the fuel which would otherwise be used unde . 
small boiler for raising the steam, and also of <a . 
ing the area of cooling surface which is requireg ai 
bring the gas to the ordinary atmospheric temperature betors 
entering the engine. The dispensing with a gasholdey = 
saves a considerable amount in first cost, and largely redy ” 
the space occupied by the plant. There is the further advan, 
tage that a power-driven fan or air blower is dispensed with 
as, after starting the gas-making by means of a small hand fan 
attached to the producer, the further production of gas 7" 
continued by the suction of the engine itself. The 5 : 
occupied is small, and the plant can be conveniently pyt in 
cellars or basements of buildings if necessary, very little Pre 
paration being required for foundations. There is no sme) 
nor can there be any escape of gas, as the gas is at a pressyr, 
below that of the atmosphere. The plant can be started to 
work in five to ten minutes after standing over night o, 
during meal hours. The cost of working is, we are jp. 
formed, low, compared with other systems, 1 brake horse. 
power being obtained for 4d. when working with a Croggle 
gas engine, so that it is a cheaper power than with gas 
engines running on town gas. 

These plants are being made at present to provide gas fo, 
80 brake horse-power as a maximum and 5 horse-power ag ~ 
minimum. Ina small installation of 10 kilowatts capacity 
in which a gas engine is used for driving a dynamo for housa 
lighting, the engine being supplied with gas by a gmajj 
suction plant, we are informed that the consulting engineer’; 
tests came out to 1°34 1b. of anthracite fuel per kilowatt 
very satisfactory result considering the size of the installa. 
tion and the probable low efficiency of a dynamo of this giza, 
Higher economy has been obtained with the larger sizeg of 
plants, and it has been placed on record by consulting 
engineers’ tests of another installation used for electric 
lighting that the consumption of coal on a thirty hours’ ruy 
came out to 1'1 lb. per kilowatt, the equivalent of which jg 
‘65 lb. of coal per brake horse-power per hour. The 
anthracite used in both tests had a calorific value of 14,500 
British thermal units per pound. 

The use of bituminous fuel and common slack has come to 
the front very much lately, but for small powers the apparatis 
necessary for cleansing the gas becomes a consideration, ay 
with such small powers the most expensive item is labour, 
and it will be understood that more labour is required for 
working the bituminous coals than with the fuels which are 
practically free from tar, such as anthracite or coke. Mary 
devices have at one time or other been introduced for fixing 
or burning such tars in the gas producer, but without 
success, and it is found in practice that the most difficult 
tarry constituents to get rid of in a gas are those having a 
light specific gravity, and which are impossible to fix in a gas 
producer. The cleansing apparatus required with such plantsis 
just as costly as if the fixing of the tar is not attempted, so that 
the capital costs of such plants are necessarily higher than 
those in which such fixing of the tar is not attempted. Messrs, 
Crossley, in their present type of plant, using bituminous 
fuel, do not attempt to fix the tar, but, by means of a patent 
cleansing apparatus, they claim to get rid of it cheaply and 
efficiently after the gas has left the gas producer. 

Figs. 4 and 6, page 579, show a general arrangement for a 150 
horse-power type of plant. The gas is produced in their patent 
gas producer, asection of which is shown in Fig. 7. It will be 
seen that the type of fire-grate employed is that of a centrally- 
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Fig. 3-SMALL GAS PRODUCERS 


possible construction, and consists only of three main parts—as , 
shown in Fig. 3—namely, the producer itself, complete | 
with the regulating arrangements already mentioned, com- | 
bined with a hand fan for starting and two small gas purifiers. 
Besides this, there is also a small expansion box close to the 
engine, which takes the place of the gas bag used with the 
larger sizes of plants of 60 brake horse-power and upwards 
when workivg under pressure. Among the special advan- 
tages claimed for this plant are that no steam boiler is | 


arranged perforated cone, which is rotatable. This enables 
the fire to be worked without much labour, and assists in 
the consolidation of the fuel bed for the producer. A 
storage bell of well-known pattern is arranged in the 
upper portion of the producer as shown, and is of the type 
commonly employed for such a purpose, the gas leaving the 
upper portion by the gas outlet pipe. It is then taken down- 
wards through the saturator shown in the drawing, the duty 
of which is to cool these gases, and at the same time 
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abstract the heat for superheating the mixture of air and 
steam on its way to the gas producer, and for raising steam 
from the water surrounding the saturator. The gases leave 
the saturator at a temperature of about 100 deg. Centigrade, 
and are then taken by way of the hydraulic seal-box to a 
washing and cooling tower as shown, the duty of which is to 
cool the gases down to the temperature of the atmosphere, 
and at the same time wash out a great proportion of the 
dust and tarry matter present. This water is circulated 
continuously through the tower, and is used again and 
again, the water being allowed to cool somewhat after each 
washing of the gas before being pumped back again. The 
gases are next taken through a centrifugal tar extractor, which 
takes out of the gas all the impurities. The special feature 
of this tar extractor is that very little power is required to drive 
is compared with other centrifugal machines for similar 
purposes; 2 brake horse-power being all that is needed for 
cleansing the gases requisite for a 1000 brake horse-power 
gas engine. After leaving the tar extractor, the gas is passed 
through sawdust filters, which take out the last traces of 
water in suspension, and any tar oils contained in the water, 
and entering the gas main, it is taken for use to the gas 
cogines, or wherever required. The gas supplied to the gas 
engines is as clean, and is no more prejudicial to their 
successful working than ordinary town’s coal gas. The air is 
supplied to the producers by means of an air blower shown 
in the gas plant machinery house, and this is driven, together 
with the rest of the machinery, by a small steam engine. A 
centrifugal circulating pump is also used for circulating the 
water through the washing and cooling towers. 

The steam for the engine is supplied by a small separate 
steam boiler, and the exhaust steam is admitted into the air 
main and carried forward with it into the gas producer. No 
extra steam from the boiler, with the exception of that used 
in the engine, is needed, any further steam which may be 
necessary being raised by means of the saturator described, 
and this is an economical method of taking out the sensible 
heat of the gases leaving the gas producer. Excessive 
quantities of steam through the producer are avoided as 
much as possible, and, in consequence, taken with the 
efficiency of the regenerative apparatus, the efticiency of the 
gas producer plant complete is very high, and a good economy 
is obtained in a power gas installation. 
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SIX-WHEELS COUPLED EXPRESS LOCOMO. | 


TIVE.—CHEMIN DE FER DE L’EST. 


Tur Eastern Railway of France has recently had built at | 
the Company’s works at Epernay, to the design of Mr. L. | 


Salomon, two six-wheels coupled engines, in which coupled 


wheels 6ft. 10in. diameter are employed. These engines are a | 
development of the series 10 engines, but besides augmented | 


dimensions, several features are altered; the bogies, which in | 


series 10 have outside frame, in the new engines series 9 


have inside frames, and bearings with a separate leaf spring | 


above each axle-box. These springs are compensated by a 


system of links and bell cranks, the outer arms of which can | 


be seen on the engraving on page 574. The bogie is fitted 
with a self-contained brake gear—Westinghouse—operating 
blocks on each side ofthe wheels. The high-pressure cylinders 
are horizontal, while the low-pressure cylinders are slightly 
inclined. It is, psrhaps, scarcely. necessary to add that they 
are compounded on the ‘‘de Glehn’’ system. The spring 
rigging of the coupled wheels is compensated throu 3hout, as is 
also the brake riggiug for these wheels. 


For the easier comparison of the new engines with those of 
the series 10, and to show moreclearly the development in this | 


class of engines, the annexed table is given :— 
Series 10. Series 9. 
13}in. by 25in. | 18in by 26in. 
2iin. by 25ia. | 2lpin. by 26in. 
ift. Sin. 6ft. 10}in, 
3 i 28ft. zin. 
15ft 8ia, 


Cylinders, high pressure .. 
-* low-pressure .. 

Diameter of coupled wheels 
Total wheel base : 
Rigid ‘ - 
Adhesive weight .. 
Total weight... .. .. 
Boiler barrel diameter 

» length oa ae 
Fire-box shell — 

Length 

Width 
Gratearea . 
Heativg surface 

Tubes 

a ee 

Total ee eee 


.. 46 tons 5 cwt. 
. €4tons MWewt. |70tons 4-4 owt, 
4ft. 9fia. | 5ft. lin. 


oft in, 
3ft. llin 
£0-75 sq ft. 


8ft. llin. 
?ft. llin. 
27 sq ft. 
2°29-8 
164 

2293-8 


2073-5 sq ft 
135-5 },, 
2109-0 |, 


” 
” 


” 


From these dimensions it will be readily seen that the new 


engines occupy a premier place in the list of powerful express 


aaeee S Smee > ae sara aoliahiialagetalr gestae 


Ie en 


50tons 16°8cwt. | 


Length between tube plates 
Fire-box : outside length .. 
Width attop .. .. 
ne | eee 
Barrel, mean diameter of .. 
Total length of the boiler .. 
i 8 ee ee 
Thickness of plates, barrel 
Fire-box shell.. .. os 
Working pressure... .. .. .. « 
Diameter of Adams’ safety valves .. .. 
Areas of air passages through tubes, ¢ .. 
luside chimuey, C.. eat hs er 


Ratio, 4 
Cc 


0-3948 sy. m, 
0-1257 sq in, 
3-14 


Heating surface— 
Fireb x, F 
Tubes, 'l .. 
Total, 8 
Rati:s ae 
” 
Frames — 
Distatce between... 
Width over platforms .. 
Levgth over buffers 
Wheel base of bogie .. .. .. .. .. 
Rear b igie wheel to low-pressure driving 
wheels . 
Low-pressure 
wheels ee . o- - - 
High-pressure to rear coupled whee!s .. 


15-201 | 
197-Sti6 s 
213-107 s 
12-98 


74-59 


1-946 11 
2600 m 
11-690 m 
2-100 m 


° Cs wa) ae Cee. ek $40 m 
to high-pressure dri-viry 
ne 2-200: 
2-450 m 
MEE ys ue. oe 8-590 im, 
Width between tires 1-360 m. 
Weight. 


ON SRE er ee 
In working order— 
ES. ar tae Pina. oe on 
Driving wheels, low-pressure, ) 
- ~ high pres ure.. 
Rear wheels es sa sh 
WOM <6 he ae 
We'ght, not spring supported 
Bogie . ee a ee ar 
Driving wheels, }ow-p-essure 
high-pressure 
rear ° 


” ” 


” ” 


ee 
Weight, spring supported .. .. eieee 
Centre of gravity of weight oun rails in rear 
of low-pressure driving wheels pe 
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Quite a number of these small plants is now at work, and 
we understand a gas plant of 1000 brake horse-power has 
been running successfully now for some months with a coal 
consumption of 11b. of common slack per horse-power hour. 
These bituminous gas plants are also designed to work con- 
tinuously, and in one case, we are informed, a gas plant of 
160 brake horse-power is at work night and day for three 
months at a time, supplying gas under varying loads to nine 
gas engines of various sizes. The certified test for this 
installation comes out just under 1 lb. per horze-power hour. 








LIBRARY OF THE Late JoHN Scott, SHIPBUILDER.—The library 
of the late Mr. John Scott, C.B., the head of the well-known 
(ireenock shipbuilding firm of Scott and Co., is one of the most 
complete and valuable in many branches of literature, in Scotland, 
and, indeed, the whole kingdom, and especially so in regard to 
volumes relating to shipbuilding and engineering, both on the 
historical and technical sides of these industries. The thousand 
odd volumes comprised in this branch of his library were equal, 
Mr. Scott thought, to anything in Scotland, but since his death a 
competent authority has rated them as unequalled in the world. 
Ever since Mr, Scott’s decease the fate of his extensive library has 
been a matter of great curiosity to book lovers, and of anxious 
inquiry among dealers. Rightly or wrongly, the impression has 
got abroad that the conversion of this valuable book lore into hard 
cash has been contemplated, and schemes have been suggested, 
and their operation attempted, for keeping intact a collection 
whose dispersal would be very regrettable. The present prospect, 
however, seems to be that the whole collection wil] come under the 
hammer in the spring. It is keenly felt on the Clyde, and 
throughout the West of Scotland, that at least the shipbuilding 
and engineering section should be kept whole, and retained in the 
Glasgow district. Prominent men in Greenock, it is believed, 
would like to acquire this section for their town, and such a 
destination would be appropriate in more ways than one, but the 
question of ways and means for purchasing and taking proper 
permanent custody stands in the way. The University of 
Glasgow, with its Chair of Naval Architecture and of Engineering, 
would be a suitable resting place for the collection, but here 
again want of funds is the » Bo presented. ‘The Institution of 
Engineers and Shipbuilders in Scotland, the Glasgow Technical 
College, and the Mitchell Library, have all been suggested as | 
fitting repositories for the collection, but for various reasons, | 
chiefly pecuniary, there seems little likelihood of any of them | 
becoming the ultimate destination. It is suggested that if the | 
Mitchell Library were the destined resting place, the municipality | 
of Glasgow might come to the rescue. The feeling is pretty 
general that, whatever may happen to the remainder of the library, | 
ene ie section should not be allowed to leave the West | 
of Scotland, 
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engines, and, while the series 10 were excluded from the very 
fastest trains of the Eastern Railway Company the new 
engines, in virtue of the enlarged wheels, are capable of doing 
anything that the four-coupled engines can do in the way of 
high speed, while being undoubtedly capable of hauling 
heavier trains. 


Principal dimensions. 


-340 m. 

-540 m. 
0-660 m. 
0-0907 sq. m. 
0.2290 sq m. 
0-0598 cu. m. 
0-1511 cu. m. 


Cylinders, high-pressure, diameter (2) . . 
"9 low-pressure, @).. 
Stroke of pistons .. .. .. .. «. 
Section of cylinder, high-pressure, c 
99 Se low-pressure,c' .. 
Volume of cne cylinder, high-pressure .. 
low-pressure .. .. 
of cylinders, high- 


” ” ” 
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preesure .. . 
Distance between 

ee a ae 
Inclination of cylinder, high-pressure .. 
low-pressure 
high-pressure .. 
ee *3 ae low-pressure .. 
Maximum travel of valves, high-pressure 
low-pressure 


ewe a re eee 

axes of cylinders, low- 
-- 0-600 m. 

9 

18 mm, per ir. 

400 m, 

1-000 m. 

0-1255 m. 
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Ports, length by width 
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Section of steam pipe, high-pressure, 1 
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oa exhaust pipe, high-pressure, ¢ 
; low-pressure, ¢ 


0-300 m. x 0-035 m. 
0-475 m. x 0-042 m, 
0-300 m. x 0-070 m. 
0-475 m. x 0-090 m. 
0-0095 sq. m. 
0-0123 sq. m. 
0-0123 sq. m. 
0-0273 sq m, 
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2-777 m. 

0-015 m. 

0-027 mn, 

«+ ee ee 128Serve, 12 smooth 
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Outside diameter . 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
‘ pot a 


STEAM TURBO GENERATING PLANTS. 

Sir,—In reply to the bulk of Mr. Wilkinson's letter in your 
issue of December 4th, 1903, we need only refer to the previous 
correspondence. For the rest, we can assure Mr, Wilkinson that 
we have had a very large and satisfactory experience with high 
superheat in our reciprocating engines during recent years, and, 
as our customers know, have done a great deal of hard work in 
assisting to make the advantages of superheat practically possible. 

We omitted Shipley, as we found that they were receiving steam 
gratis from the destructor works. ‘ 

Mr. Wilkinson’s suggestion that a trial should be made with the 
best examples of reciprocati engines and steam turbines, under 
ordinary central station conditions as to superheat and vacuum, 
is, in our opinion, a good one. The difficulty is to get such a 

rolonged trial made under impartial and useful conditions, but 
if any of the leading engineering associations are prepared to 
take the matter up in the interests of their members, we should be 
very pleased to lend an engine for the purpose. ; 

Mr. H. Barker says that Mr. Parsons’ table for vacuum effect in 
turbines is wrong. Possibly Mr. Barker is wrong. We used the 
table given in Mr. Wilkinson's paper to refute Mr. Wilkinsons 
conclusions, but the point is a fine one, and does not affect the 
position. 

Mr. Barker, in your issue of December 4th, 1903, and Mr. 
Campbell Swinton elsewhere, attack the examples given by us to 
show the great inferiority of the steam turbine in actual work, 
and Mr. Barker constructs a table by inserting some excellent 
figures which he has obtained from the Newcastle-on-Tyne Com- 
pany, to which Mr, Campbell Swinton also refers, We presume 
these figures are for the twelve months’ work up to date, and are 
not yet available to the general public, But surely it is unfair to 
make such acomparison, as both these gentlemen must know very 
well that returns for the same period from the bulk of the recipro- 
cating engine stations will show improvements, and ibly equally 
great improvements, as compared with the last published returns. 
We have, however, now obtained a copy of the Newcastle-on-Tyne 
return, and it is interesting to compare it with the return for about 
the same period of one of the best equipped and managed recipro- 
cating engine stations, namely, Leeds. ‘he figure given by Mr. 
Barker, viz., -38, if correct, is for the station costs per unit 
generated, but all the figures for costs in the Electrical Times 
analysis, are per unit sold. This is a very different matter, there 
being a difference of nearly 20 per cent. on the average between 
these figures, 

The figures from the returns, and the chairman’s speech, are 
as follows :— ; 
Total units sold. Cost of aaa Ya 

£ 8. d. 

Newcastle-on-Tyne .. .. .. 5,011,300 12,587 5 8 

ae Pe ey 4,448,650 11,524 5 4 
To this should be added the cost of distribution for Newcastle: 
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—— 
on-Tyne to the extent of 2,412,318 units. Adding the above per- 
sentage for distribution to the Newcastle costs above, we get a 
om of works cost -706 for Newcastle, against -62 for Leeds, 
fevhen it is taken into account that the Newcastle-on-Tyne load 
tor—which Mr. Barker takes care not to mention—is probably 
ne ble that of Leeds, it will be + to the majority of 
eal station engineers that the Leeds results are much the 
noe of the two. oreover, a large portion of the work covered 
o the Newcastle return will have been done by reciprocating 
y ines, about equal in power to the steam turbines, which latter 
ro only recently been set fully at work in the station. 

yea Barker's table, as it now stands, includes this unpublished 
somi-reciprocating engine station result on his own side, and drags 
Yarmouth to compare with Scarborough to blacken the recipro- 
cating engine record on the other. From the ‘‘ Central Station 
Directory’ we abstract the following :— 

«¢ Yarmouth—Welsh coal through and through used for fuel.” 

Scarborough—Steam coal and smudge used for fuel.” 

And yet Mr. Barker objects to our use in a general sense of the 
word “quibbling.” We were quite aware of the inequality in the 
load factors pointed out by Mr. Campbell Swinton, and surmised 
that it might be due to anxiety on the part of the turbine stations 
to hold a big margin of spare plant to meet the risks due to 
stripping of the blades and other difficulties inherent to their 
system. They appear, anyhow, to have been able to develop a 
special maximum power on some — occasion considerably 
in excess of their average power, but the load factor, as calculated 
from the tables, has no very close bearing on the relative 
economies, as anyone can see by a careful study of the tables. 
For example, take the two stations Cambridge and Scarborough, 
referred to in Mr. Campbell Swinton’s table; in fact, he is the 
managing director of both, Cambridge has the smaller output 
and the smaller load factor, and although it has probably to use 
as dear a coal as Scarborough, its consumption runs out to -66 
ly, as compared with -85 for Scarborough. 

We took trouble with our table to put the matter reasonably 
fairly on both sides, and, as we have said before, we might have 
riven thirty eight reciprocating engine stations, showing an 
average of -41 for fuel cost, instead of the seven selected stations, 
with -o1 cost. There is, however, no reason for your readers to 
accept our table or that of any other interested person. At the 
cost of a few pence they can buy an electrical paper, with the full 
tables in, to draw their own conclusions from. In doing so, we 
would ask them to bear in mind that steam turbines are at their 
best when new, and that there is a very quick limit to the possible 
improvement in the design of the steam turbine, though the 
machine itself is still very experimental. In this connection, Mr. 
Wilkinson’s remark that ‘“‘every steam turbine station in our 
list, except one, was at the time covered by the figures given, 
employing obsolete turbine plant” is a very ominous one, 
especially as our list included nearly all the stations using steam 
turbiaes. The clearance difficulty is very real, especially with 
plant under 2000 or 3000 horse-power, and the experience with 
larger plant is very limited at present. The fact that two 
immensely wea'thy American firms have adopted steam turbines 
as their standard for high-speed running only shows that 
America has hitherto had no effective standard high-speed 
engines, and have probably assumed that in the steam turbine 
they will secure an engine capable of considerable improvement. 
They may very easily be mistaken. The 200,000 or 300,000 horse- 
power ordered only shows that these two firms have large financial 
contro!, and are able to secure orders. The wise man will wait till 
the experience comes, 

In first cost, the temptation to take the steam turbine for large 
sizes is great, but in the end the machine may prove much more 
costly than the well-tried reciprocating engine. 

In conclusion, we can only say that if, in the opinion of your 
readers, we bave argued too strongly in favour of the reciprocating 
engine, we havedone it without any manufacturing bias, as we 
are prepared to build steam turbines of any sizo as soon as we have 
determined that it is advisable in our own interests—which 
include satisfaction to our customers—to do so, 

(For BELLISs AND Morcom, LIMITED.) 
ALFRED MorcoM, Managing Director. 

Ledsam-street Works, Birmingham, Dacember 8th. 

Str,—As managing director of the Cambridge Electric Supply 
Company, Limited, and also of the Scarborough Electric Supply 
Company, Limited, and as, therefore, in some measure responsible 
for the exclusive and continued use of steam turbines by these 
two concerns, | feel called on to draw attention to what appears 
tome to be the entirely misleading nature of the comparisons 
between the results obtained in steam turbine stations on the one 
hand and reciprocating engine stations on the other, recently 
published in your columns by Mr. Alfred Morcom. 

For his purpose Mr. Morcom states that he has selected 
reciprocating engine stations which are ‘‘ under approximately 
similar circumstances as to costs of labour, fuel, output, &c.,” as 
the turbine stations. No doubt he has made this selection as 
fairly as is possible ; but to show how unsuccessful he has been 
in this respect, it is only necessary to point out that among his 
reciprocating engine stations he has included Salisbury, where a 
portion of the electrical generation is carried on by means of water 
power, and where both fuel and works costs are, therefore, 
abnormally low. Again, though Mr. Morcom specially mentions 
the matter of output, his own figures show an average annual out- 
put of 1,464,907 units for his reciprocating stations, and only 
/38,924 units for the turbine stations, a ratio of practically 2 tol. 

How greatly the mere quantity of output affects results may 
be seen from the following figures which show how the costs 
of fuel, &c., have decreased at Cambridge and at Scarborough as 
the output has increased in the last seven years :— 


Cambridge, 


on 


Total units Oil waste Works Total 

; sold. Fuel. and stores. costs. costs. 
1895 150,510 1-98 .. ‘19 3-91 4-53 
102 419,005 .. +66 .. -14 1-57 2-40 

Scarborough. 

Total units Oil waste Works Total 

2 sold. Fuel. and stores. costs, costs, 
1895 .. a re | 3:47 4-36 
1903, 4. nn, METER ae ‘85 .. -08 1-61 2-65 


Incidentally the above figures also go to show that the efficiency 
of stsam turbines does not fall off with use, as has been suggested 
In some quarters, 

Another most important omission from Mr. Morcom’s figures is 
any consideration of the question of load factor, which, as all 
station engineers are aware, has a greater effect upon costs than 
almost anything else, 

"he following are the load factors of the turbine and recipro- 
cating engine stations selected by Mr. Morcom for the same years 
that he has given the other costs : — 


Steam turbines, Reciprocating steam engines. 








Blackpool. .. 14-32 Leeds... Toe 
Newcastle district.. 13-67 Halifax <+. <a, Se 
Cambridge .. .. 9-18 Bootle 18-44 
Scarborough .. 9-34 Tauuton .. 12-77 
West Bromwich 9-27 Darwen oa ee 
Morecambe .. .. 7-06 King’s Lynn .. .. 15-58 
Melton Mowbray ... 11-11 Salisbury .. oo Al-49 

Average 10-55 Average 15-67 


As will be seen, the average load factor of the reciprocating 
Stations is practically 50 per cent. bstter than that of the group of 
turbine stations, 

To recapitulate, the following are the points to which [| desire 
to draw attention :—(1) Among the reciprocating stations Mr. 
Morcom has selected there is one where, owing to the use of water 
power, the results are abnormal, (2) The average output of the 


reciprocating stations Mr. Morcom has selected is about double 
that of the turbine stations. (3) The former have, on the 
average, a 50 per cent. better load factor than the latter. I think 
that most engineers will agree with me that, under these 
circumstances, Mr. Morcom’s comparisons are of no value at all. 
Lastly, I note that in Mr. Morcom’s list of turbine stations be 
has left entirely out of account that belonging to the Newcastle- 
on-Tyne Company, which, if I mistake not, is now almost entirely 
run by means of steam turbines, Would it surprise Mr. Morcom 
to learn, what I am informed on good authority is the fact, namely, 
that the works cost of this station are now less than half the most 
favourable similar figure of -62d. per unit which Mr. Morcom gives 
for Leeds? Now, the cost of coal and labour at Newcastle and 
Leeds cannot differ very greatly, so this enormous difference must 
be due to matters of load factor and output, and probably also to 
some amount of superior economy in steam turbines over recipro- 
cating engines, A. A. CAMPBELL SWINTON, 
66, Victoria-street, Westminster, December 2nd. 





Srr,—My friend Mr. Morcom has given you a table of which I 
fail to see the value. He compares steam turbines with Belliss 
engines in respect of the cost of coal per unit, but he omits to state 
the cost of coal per ton, the caloritic value of the coal, the kind oi 
boilers in which the coal was consumed, and the load factor of the 
station. Under these circumstances it would seem to me to be 
almost as reasonable to saddle the dynamos with the differences of 
coal costs, and ignore the engines altogether. 
38, Bennetts Hill, Birmingham, 
December 7th. 


Henry Lea. 





HYDRAULIC AND STEAM TURBINES. 


Sir,—I have read two articlesin your last issue with much 

pleasure. One is ona Pelton wheel, the other the review of a 
German work. May I ask a few questions’ I have always 
understood that the efficiency of the Pelton wheel is due very 
largely to the reaction of the water leaving the buckets backwards. 
You give a figure that shows a bucket at rest with a stream strik- 
ing it in the centre and leaving at the sides para'lel to the 
discharge. If this happens at rest, it must happen more or less 
when the wheel is running, and I have always thought that the 
effect was that of Barker’s mill. Thus, the turbine was a combined 
impact and reaction turbine. Will some one tell me if this view is 
quite wrong, and explain why / 
The other question refers to a passage in the review of Professor 
Stodola’s book, which relates how oscillations of pressure take place 
in the diverging nozzle of a Laval turbine. The pressures, as I 
understand it, are given for different points along the nozzle, but 
I am very dense, or it is not quite clear whether there are varia- 
tions of pressure at any one point. We all know that in a diverg- 
ing nozzle the point of greatest velocity is the point of least pressure, 
and that we may go so far as to create a vacuum at a given point 
in a nozzle by shaping it properly. May I ask, too, how a 
‘*component” can suck anything’! Surely the components of any 
force are entirely absorbed or included in the resultant, and are 
incapable of action on their own account. A billiard ball coming 
off a cushion without side has two components, but it moves in a 
straight line, and we cannot imagine it having any action at right 
angles to its direction of motion, that 13 to say, action due to its 
recoil component. F. I. D. 





THE CONSERVATION OF ENERGY. 

Sir,—I read with interest your leader on ‘‘ The Conservation of 
Energy” in the current issue of THE ENGINEER, though I was a 
little surprised to read the examples you therein give, by which 
you attempt to show the unreliability of this law. 

May I offer the following solution of ‘‘ that old crux ”—What 
becomes of the energy in a spring when it is dissolved in acid ‘— 
though I must confess that to me it is a new question. 

What would probably occur would be that any two adjacent 
molecules—being under a condition of strain, owing to the initial 
bending of the spring—would, on being released from mutual 
cohesion by the action of the acid, take up a movement in an 
opposite direction from that in which they were strained originally. 
This movement being arrested by the liquid, &c., would cause 
friction and heat. A little thought will show that this heat would 
be too slight to be measurable, or even noticeable, especially as it 
would be masked by heat produced owing to the chemical action 
going on. For Joule’s equivalent is 1390 foot-pounds for 1 ther- 
mal unit Cent. This may surely be accepted as somewhere near 
the mark. Consequently, to raise 1 lb.—about—of the acid through 
ldeg. Cent. only we should require a spring large enough to 
undergo compression through a distance of 12in. by means of a 
force of over half a-ton. 

Again, because we get an excessive amount of energy from the 
mixture of certain chemical compounds—forming gunpowder, Xc. 
—does not seem to me to prove that this energy is created or 
obtained in some mysterious way, but rather that, in this one 
case, we have got nearer to releasing all the energy stored up 
through past centuries in these compounds than we have suc- 
ceeded in doing in other cases, and the wonderful results obtained 
are due mainly to the fact that in the case of gunpowder, Xc., we 
have discovered how to release this vast amount of energy 
suddenly. 

Barrow-in-Furness, December 2nd. S. W. A. 

| How stored up? Certainly not as motion in the powder. Whence 
does the motion come when explosion takes place ‘—Ep. THE E. } 





BREAKDOWNS IN THE NAVY. 

Sir,—You have called attention toa most important factor in 
naval power, and the Admiralty will be guilty of a grave derelic- 
tion of duty if matters are not improved. 

The modern engine-room is so complex that it is not fair to 
expect men to learn all about it ina few hours. The naval engi- 
neer has not a fair chance. Machinery has its whims and its pecu- 
liarities, and good work cannot be got out of it save by those who 
understand its idiosyncrasies. To draft men into a strange ship, 
and give them a few hours only before they are to run the ship at 
full speed, is pretty certain to be followed by failure somewhere. 

But after all allowance has been made for this, I venture to add 
that our naval engineers are not sufficiently instructed in the art 
of engine-driving. They may be first-rate mechanics, mathe- 
maticians, and mechanical engineers, and yet quite unable to drive 
a marine engine. It is well known that a good fitter is the worst 
possible locomotive driver. Now, in the mercantile marine some 
most incompetent workmen are the very best possible ‘‘ drivers.” 
They seem to know by instinct how to run the engines to the best 
advantage and how to keep them going with a minimum of trouble. 

Most of the engine-driving will be done in the Navy, it may be 
said, by artificers. But these men, however good as fitters or 
smiths or shop hands, are not the best for driving, and they have 
no chance of learning the art. 

The greatest possible advantage would be gained if the Admir- 
alty made arrangements for sending a certain number of their 
advanced students to sea in Atlantic liners or big tramps to learn 
a most important part of their profession. 

SUPERINTENDENT ENGINEER. 

Liverpool, December 8th, 





Sir,—I have just been reading your article on the ‘‘ Breakdowns 
in the Navy,” and if I may offer an opinion as to their cause, I 
would say that there is far too much tinkering and meddling with 
the engines when the ships are lying by, for no other apparent 
reason than to keep the artificers and stokers in a job, They are 
constantly being pulled to pieces for examination, and being put 
together again in such a way as would make a merchant service 


down into good working trim. I formed this opinion several years 
ago, when I used to be engaged about the Royal Dockyards cn 
contract work ; and from the recent questioning of an artificer I 
am still of the same opinion, 

Putney, December 7th. J.J. 





THE MOTOR CAR IN PRIVATE LIFE. 


Sirn,—With reference to your article on “The Motor Car in 
Private Life,” may I make a fewremarks’ Although the Benz car 
issomewhat out of date, and is looked down on asa slow car, I 
think some of its merits and advantages might have been intro- 
duced into modern and faster cars,. I have driven a small Benz 
for five years and four months, purchasing it on the death of its 
previous owner in August, 1898. Before it came into my posses- 
sion I do not think it could have run more than 500 or 600 miles. 
I find the total annual upkeep for the five years to be about £35, 
including repairs, renewals, petrol, cleaning, &c. During this 
period I have driven it about 11,000 miles, and on one occasion 
oy have I had a breakdown that I could not repair on the 
road, 

The caris, as you have suggested, laid up about twice a year 
for two or three days ora week for repairs and general overhaul. 
The car is not fast, but on fairly hilly roads, with a moderate 
load, it will keep up to the legal limit. 

I have perhaps an inordinate amount of spare gear—i.¢., cones 
for road wheels, spare connecting-rod, gear wheel for exhaust, a 
clamp for fishing a broken spring on the road, &c. 

Belts are renewed once a year, for it is not worth while to wait 
till a belt breaks on the road before buying new ones. 

Altogether the car has done well, so much so that one of my 
frieads has nicknamed it ‘‘ Old Reliability.” 

It is difficult to get at the actual upkeep of some of the modern 
cars, but I know that several of my friends who own fast modern 
cars have had long bills for renewal of gearing and tires. 

I think the merits of the Benz are a comparatively slow-running 
engine, 3ft. wheels, with solid tires—though 28in. to 30in. wheels 
of voiturettes necessitate pneumatic tires—absence of the Panhard 
gear, which a French engineer once described as ‘’ barbarous and 
brutal.” 

JOHN Henry KNIGHT. 
Barfield, Farnham, December 7th. 





STEAM AUTOCAR NOTES. 

Sir,—In Mr. Bickford’s very interesting article on steam auto 
cars, he mentions that in the Wolf engine metallic packing rings 
were abandoned in favour of asbestos packing compressed by 
means of a loose sleeve. I think he would find the following 
method better, being automatic. It is one which I have used 
successfully in small cylinders 

Take a length of hard rolled brass strip, about No. 26 S.W.G. in 
thickness, and nearly as wide as the depth of the packing space a . 
Coil it round on itself until you have two layers of strip all round, and 
so that it will just slip over the reduced body of the piston. Then 
wrap around it a strip of gummed paper, so as to prevent the 





























brass strip from uncoiling. Place the piston in the cylinder, slip 
the brass coil over it, pack between the coil and the cylinder walls 
with asbestos, and screw the loose sleeve hard up, metal to metal, 
at >. When the steam is admitted it will set free the paper band, 
and allow the brass coil to expand and press outwards the asbestos 
packing continuously as long as the asbestos lasts. 

The thickness of the brass strip depends upon the diameter 
of the cylinder. Henry Lea, 

38, Bennetts-hill, Birmingham, December 4th. 





SUBURBAN RAILWAY TRAFFIC. 


Str,—I have read with much pleasure and a little amusement 
the letter by Mr. D’Alton and Dr. Mannheim in your last issue, 
Throughout the whole discussion they have never yet disputed the 
accuracy of any one of my figures, Their whole contention has 
been not that my figures were wrong, but that my method of 
working was inadequate. No steam locomotive could provide the 
power necessary to attain the required speed and the required 
time. I have said that, turn the diagrams end for end or do what 
we may with them, the result is the same in time between stations. 
They have hitherto disputed this, but in your last impression they 
admit that I am quite right. They say the “‘ distance covered 
and the running time will be the same, but the difference in the 
amount of power required is enormous.” Just so; that is pre- 
cisely what I am contending for. If we begin with an acceleration 
of 1-5ft. per second per second, and stop with a retardation of 3ft. 
per second per second, the result will be just the same as to time 
if we start with 3ft. per second per second and stop with 1-5ft. per 
second per second; but the locomotive must be just twice as 
heavy in the second case as it is in the first. 

I have, be it observed, never said that the electrical train could 
not do all that your correspondents expect. I do say that it 
remains to be proved that the rates of acceleration which I have 
given are not enough. Your correspondents have given up 
coasting ; they make no further mention of economy. They say 
that not only must they have 3ft. per second per second accslera- 
tion, but 4ft. per second per second retardation. To which I 
reply that not only is this not wanted, but that ths public will not 
stand it. 

I can excuse your correspondents’ little-jibe about my knowledge 
of working suburban traffic. Every line that they write shows 
that they have tramways and tubes in their minds, not really 
heavy suburban traffic. U. R. B, 

December 7th. 








Harrow Scuoot Fire Prorection.—Since the disastrous fire 
at Eton College in June last, Mr. J. W. Welsford, of Harrow 
School, has been carefully considering the best means of protect- 
ing the lives of his boarders in case of fire, and has just placed an 
order with the Pearson Fire Alarm, Limited, for a complete in- 
stallation of their automatic system in his premises. We believe 
this will be the first school-house in the kingdom to adopt an 








engineer's hair stand on end ; and they never get a chance to settle 


automatic fire alarm system. 
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SCREW PROPULSION FOR WARSHIPS. 

At the Royal United Service Institution on Wednesday, 25th ult., 
Admiral the Hon. Sir E. R. Fremantle, G.C.B., in the chair, Fleet 
Engineer Quick gave a lecture entitled ‘‘Some Remarks on Screw 
Propulsion for Warships.” 

In his opening remarks the lecturer stated it was not his inten- 
tion to give any general theory of screw propeller action or of 
screw propeller design, but to treat the propeller as a weapon of 
war, considering its importance in ramming, for it is in connection 
with ramming and manceuvring in battle that the great value of 
the last knot of maximum speed becomes apparent ; it is that extra 
knot of speed, either ahead or astern, which may enable a battle 
to be won or a ship to be saved. There is no finality in practical 
engineering, in chemistry and electrical engineering, and there is 
no reason why we should consider we have arrived at finality in 
regard to the design of screw propellers. 

Vow the maximum speed of the four great cruisers of the Drake 
class was just over 23 knots with their original propellers. With- 
out doubt the various makers of those propellers considered they 
were the very best propellers that could be designed for those 
vessels, and as those vessels attained something over the speed for 
which they were designed, the results appeared quite satisfactory. 
But the Admiralty very wisely ordered new blades of 30 per cent. 
greater area to be made for the Drake, with the result that the 
high speed of 24-11 knots was attained with practically the same 
indicated horse-power as had been required for 23-05 knots. If 
the original screws had been retained, they would have required 
41,000 indicated horse-power to drive the ship at the speed of 
24-11 knots. Please to consider the increase in weight and space, 
and cost of the boilers and engines of 30 per cent. greater power 
than the present boilers and engines, and a'so the increased con- 
sumption of fuel to provide that increased power. You would 
easily see that it would be almost impossible to cram such power- 
ful engines and boilers into those ships, unless the store-rooms and 
magazines were abolished and the ship converted into a mere 
steaming machine. 

The enormous value of the Admiralty improvement of the 
Drake’s screw must be apparent to all. But this improvement 
having been effected, the question arises: Is it possible to make 
a further improvement in the propellers of those ships so as to 
drive them at still higher speeds with the same horse-power ’ 
Experiments alone on one of those vessels can show exactly how 
much the maximum speed of those ships can be increased, but 
by some considerable changes in the present form of the screw 
propellers there is every probability of an increase of speed of 
at least one knot being attained with the same maximum horse- 
power—or, in other words, that the speed of the Drake class 
can be increased to 25 knots with the present boilers and 
engines, and with practically the same coal consumption as at 
present. To effect this, the proposed new screws wonld have to 
be more efficient than the large screws of the Drake to the 
extent of 4800 indicated horse-power. And as the large screws 
of the Drake gave a speed equivalent to an increase of 10,500 
indicated horse-power over the original small screws, 25 knots is 
not an extravagant estimate for the speed of the Drake with 
7 still further improved in design. 

The principal points we have to consider are (1) the resistancs of 
the ship at every knot of speed from, say, 10 knots up to about 
two knots above the maximum speed we can expect to attain with 
the ordinary screws of to-day ; (2) what the maximum speed of 
the ship would be with a given indicated horse-power, providing 
there were no losses of power by the screw propeller ; (3) the 
irreducible non-productive expenditure of power by the screw ; 
(4) the reducible non-productive expenditure cf power. 

It is very certain that there would be very little scope for 
increasing the maximum speed of our ships if their resistarce 
increased as the fifth, sixth, seventh, or tenth power of the speed, 
as many authorities on naval architecture have asserted, merely 
on the strength of small experiments on models in tanks, and from 
the rapid rise of indicated horse-power of ships at their higher 
speeds, The investigations of Mr. Robert Mansel, as given in his 
letters in THE ENGINEER, and of the writer also, show that it is 
not the resistance of the ship that increases as the seventh to the 
tenth power of the speed at the highest speeds, but that it is the 
efficiency of the screw propellers which falls off at the higher 
speeds, and thus a very large part of the engine-power is uselessly 
expended. 

Since the admirable experiments of the late Mr. W. Froude on 
H.M.S, Greyhound, we have had no further towing experiments 
on a large scale, but if we could tow the Drake at all speeds up to 
27 knots the writer has reason to believe that the resistance would 
be found to vary not more than as the cube of the speed up to 
27 knots, and that with her present engines and with properly 
designed screw propellers, the speed of that ship could be brought 
up to 25 knots at least, with a possibility of even higher speed, 
while the gross indicated horse-power would not exceed 31,000. 
To attain such speed it will be necessary to reduce the rotational 
resistance of the propellers, 

To ascertain approximately the proportion of power expended in 
overcoming rotational resistances it is desirable to consider extreme 
cases, 

Consider the most simple case, that of a Smith’s or common 
screw, l0ft. diameter, 2ft. length, diameter of boss 2ft., fitted to 
an imaginary ship, 420ft. long, 30ft. beam, 15ft. draught, coefficient 
of fineness, 0-500; imaginary engines of 30,000 indicated horse- 
power ; immersion of centre of screw, 7-5ft. The ship is free in 
deep smooth water, no currents, Pitch of screw infinitely great. 
What will be the indicated horse-power when the screw is driven 
100, 150, and 200 revolutions per minute? What will be the 
maximum number of revolutions per minute when the indicated 
horse-power is 30,000/ Practically all the power will be expended 
in overcoming the rotational resistance of the screw, for there 
will be no speed ahead. In this case P,, which represents the 
power expended in overcoming the rotational resistance, 
= 1-00; and P,, which represents the useful propelling power, 
will be = 0-0. Consider another screw of the same dimen- 
sions, but of 31-4ft. pitch, to be substituted for the first screw, 
and find the indicated horse-power when this propeller is driven at 
an equal number of revolutions to the former. Note also the 
mean revolutions per minute when the indicated horse-power is 
30,000. The ship will have considerable speed ahead, and if the 
tow-rope resistance of that vessel at that speed be known, the 
value of P, and Pp may be calculated. Repeat these operations 
with screws of pitch ratio 2, 1-5, 1-25, and 1-0, and from the re- 
sults the proportion of P, to P, may be approximately calculated, 
and it appears that the proportion of power expended in over- 
coming the resistance to rotation at normal pitch-ratios, say, under 
1-5, increases at high speeds much more rapidly than the power 
expended in producing propulsion of the ship and in producing 
water recoil, 

The ordinary or Griffiths’ propeller blades are normal, or at right 
angles to the plane of revolution, that is, the screw surface is 
practically that of a square-threaded screw, and consequently 
experiences a Jarge amount of rotational resistance, especially at 
high sp2ed of revolution and high pitch-ratio, and also in some 
cases where the pitch-ratio is too great for the form of the ship. 
Many hook-shaped and spiral blades have been designed during 
the last fifty years, such as the Nystrom and Hirsch blades, to gain 
an increase of propulsive efficiency, but the increase of the 
rotational resistance of those hook-shaped blades and disturbance 
of the currents flowing to and from their propelling surfaces have 
caused the efficiency of those propellers at high speed to be less 
than that of the ordinary screw. It is evident that whether a 
true-screw surface of metal be curved, V-shaped, or square, the 
travel in a metal nut will be the same if the pitch be the same, 
but in the case of water or air we bave a yielding fluid to deal 
with, which fluid admits of slip. But we have not to consider 


so much the percentage of slip, but the more important matter 
of the maximum speed of ship that can be obtained, and the value 
of the coefficients at all speeds. These coefficients being :— 
$3 x IMS. 
Re 


S3 x Dg 
1.H.P. 

The problem was to ascertain the form of curve for the screw 
blade surface which should have the minimum of rotational 
resistance and which should have the greatest propelling thrust. 
The power required to rotate the propeller with this curved form 
of blade is P, cosine of the angle of recession, This 
receding form of curved blades should also largely reduce vibra- 
tion, and thus there should be a further saving of power, which 
power should be utilised for propulsion. 

It has required many years of scientific research and hundreds 
of trials to bring the ordinary radial-surfaced screw, with its 
narrow-pointed blades, to its present condition of efficiency, and 
it is therefore to be hoped that a series of trials will be given to 
those new designs which appear to promise a large increase to the 
maximum speed of our warships and greater economy at all 
speeds, as modern conditions of great power and high speed of 
revolution demand changes in the dimensions, proportions, and 
form of the screw propellers to suit the new conditions, 

Reference was made to the necessity for triple screws, with 
three sets of independent and isolated engines, being supplied to 
all our large warships that may be built in future, and to the fact 
that Russia, France, Italy, and Germany have adopted the triple 
screw system, Germany alone having forty large ships built or 
building with triple propellers, 

The adoption of four-bladed screws in lieu of three-bladed screws 
for our warships will be found of the greatest advantage in actual 
war. Accidents to propeller blades occur even during peace ; and 
in war injuries to them will be much more frequent. When one 
blade of a three-bladed screw is broken off or seriously damaged, 
the remaining two blades will, if that screw be used for propelling, 
throw a very heavy stress on the shafting and cause excessive 
vibration, while the speed of the ship will be very small. Bat if 
one blade of a fcur-bladed screw be broken, and the engines be 
worked, there will be less strain on the shaft, less vibration, and a 
higher speed may be attained. This point is of importance to 
those who may have to command ships or fleets in battle. 

Twenty-eight years ago the writer advocated a combination of 
independent screw and hydraulic propellers; the latter being 
available for pumping vast quantities of water from the ship in 
case of ramming or injury by torpedoes. In consequence of the 
loss of the Victoria and the recent ramming of the Prince George, 
it appears desirable that additional pumping power should be 
supplied to our fighting ships. That pumping power could be 
arranged to discharge the water astern, so as to be a considerable 
auxiliary propeller in case of injury to the screw engines and to 
the screw propellers. But the primary object of the large pumping 
poone is to keep the ship afloat, for it is believed that in the naval 

ttles of the future the ships will be so injured after an hour’s 
plucky fighting that many ships will be sunk if they have only the 
present amount of pumping power ; but that side which can keep 
the largest number of vessels afloat and capable of moving, if 
-only at eight-knot speed, will be able to compel the enemy to 
surrender, and thus to hold command of the sea against that 
particular foe. 

In the discussion which followed, Admiral Sir Edmund Fremantle 
said it appeared that the lecturer had clearly proved his case. 
With respect to triple screws, he said that, having regard to the 
fact that in case of injury so that a ship had a very heavy list, 
while the engines un that side could not work, the engines on the 
other side might be able to work, but the propeller would be 
elevated to a certain extent out of the water and its propelling 
efficiency diminished. Whereas, if there were three screws, 
whichever side the ship may be injured the centre propeller would 
be always well immersed and efficient for propulsion. It was 
evident that foreign Powers had well studied the matter,and had 
satisfied themselves of the fighting advantages possessed by ships 
having triple propellers, 

Mr. Quick, in reply to the discussion which followed his paper, 
said: 1 should like to make one more remark with regard to the 
statement made by Sir Edmund Fremantle, as to the advantage 
of the centre screw when the ship is injured and listing. It isa 
most important thing, but it does not appeal to the engineer in his 
office, and it does not appeal to the manufacturer. The engineer 
in his office and the manufacturer are principally interested in the 
results of the trial trip, and the /udos arising therefrom when they 
are published in the newspapers. But tbe naval commanders and 
engineers, who have had the misfortune to be in ships which have 
been rammed, look on these questions from a different point of 
view. In 1875 I stated the same thing, that all these engineering 
questions should be considered by committees of sea-going officers 
—those who will have to command ships and fleets in action. Iam 
strongly in favour that for all these questions Admiralty committees 
composed of sea-going officers should be appointed’ for the con- 
sideration of designs of new ships, new machinery, armaments, &c. 
The duty of these committees would be to report their individual 
opinions on the various points submitted, and their opinions would 
be examined and judged by the responsible Lords of the Admiralty. 
In this course there would undoubtedly be conflicts of opinion, 
but each point would be carefully investigated and fully considered 
by skilled and experienced officers, who would be able to give their 
whole time to the subject in hand, and thus prepare the case for 
the consideration of the Board. In this way the advantages and 
defects of new designs or of new inventions would be sought out by 
various unprejudiced minds having sea experience, and probably 
valuable suggestions for further improvement would be put forward. 
It cannot be proved that designers and inventors are always the 
best and most unprejudiced judges of their own or of other people’s 
proposals, 

I have no doubt but that the maximum speed of our large 
cruisers and mercantile liners could be increased by one knot or 
more per hour by a change of their propellers, and the speed of 
our battleships could be largely increased also, as well as their 
economy at lower speeds, The cost would be very small, and this 
question should be referred to a committee, I may say that I 
proposed the adoption of the triple propeller system in 1875, for 
which I received the thanks of our Admiralty ; and on the loss of 
the ironclad Grosser Kurfurst, I sent to the German Admiralty my 
views on the subject, and received a very handsome letter of 
acknowledgment, so that it will be seen that I am an old agitator 
for the three-propeller system. It was my paper on this subject 
which Captain Wilson did me the honour to read in this Institution 
in 1876 ; [ had written and forwarded it to the Institution when 
serving on the Pacific Station in 1875, 

Note.—Great improvements have been made in the power and 
efficiency of pumping engines and pumps since the Waterwitch was 
built in 1866, and the Thornycroft hydraulic torpedo boat in 
1883, At the present time Greenwood and Batley, of Leeds, are 
making De Laval steam turbine engines and pumps combined up 
to 300 horse-power. These weigh about nine tons, and occupy a 
space of about 18 cubic yards cnly. A pair of 600 horse-power 
De Laval engines and pumps would weigh about 36 tons, and occupy 
72 cubic yards. These engines of 1200 total horse-power would be 
able to pump about 17,000 tons of water per hour from a ship, 7.¢., 
about as much water per hour as our biggest battleships displace. 
It is therefore evident that these pumps could cope successfully 
with an enormous amount of damage to the hull from ramming or 
torpedoes, which damage, with our existing appliances only, would 
certainly sink the ship. 

The water would be discharged in equal quantities astern on 
each side of the stern post, so that in the event of partial or total 
disablement of the screw propellers the jets would propel the ship 


and 





ahead at a moderate speed, and in case of injury to the rudder the 





ship would be steered to a certain extent by the propelling jets 
Of course, if the ship was uninjured, and the screw engines z X 
disabled, the turbine pumps would take their suction direct - 

the sea. It isa matter for the consideration of naval commandin: 
officers whether the proposed additional pumping, Propelling, anq 
steering power would be in actual battle worth a few hundreq 
pounds in cash, the occupation of 72 cubic yards of space jn th 
ship, and the substitution of 36 tons of machinery for 56 tons a 
coal, 








CATALOGUES. 


A. V. Youna, 37, Walbrook, London.—This is a leatlet dealin 
with a machine for purifying water by electricity, ‘ 

CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Limited, Cap. 
bridge.—List No. 20, of the Duddell patent oscillographs, — 

WaALLACH Brotuers, 57, Gracechurch-street, London. Circular 
relating to the W.B, ‘‘1903” type portable pneumatic oil and Jeqq 
paint spraying machine. 

LINOLITE ComPaNy, 47, Victoria-street, Westminster,—Secong 
edition of a pamphlet describing Mr. A. W. Beutell’s patent 
system of electrical illumination. 

Verity’s, LimITED, Hardman-street, Deansgate, Manchester 
Catalogues 54 and 61.—The former deals with the Aston open. 
type arc lamps, and the latter with main switches, 

TEMPLERAND RaNnog, Limited, Coventry.— Pamphlets Nos, 15 ang 
16, dealing respectively with watergauges fitted with patented safety 
shields and the Enisle combined blow-off and isolating valve, 

Hess MACHINE Company, Pennsylvania-buildings, Philadelphia, 
—This is a well-got-up catalogue of milling machines and cutters 
for large outputs. The machines range in size up to a cut of 42ip, 

CLEVELAND CRANE AND Car Co, Wickliffe, Ohio, U.S.4— 
Bulletins F, G, H, and J, treating respectively of electric hoists 
Cleveland cranes of many types, hand-power travelling cranes, and 
electric travelling cranes. 

SanpeRs, REHDERS AND Co., 108, Fenchurch-street, London! 
Second edition of pamphlet on the Ados automatic CO, recorder,— 
The apparatus consists briefly of a motor, gas pumps, and analysing 
and recording instrument. 

British THoMson-Houston Company, Limited. — Pamphlets 
Nos. 155, 156, 157, 158, and 159, dealing with DA type of con. 
tinuous current generators, induction motors, enclosed arc lamps, 
overhead trolleys, oil switches, &c. 

PALMER TirRg, Limited, 15, Martineau-street, Birmingham,—A 
book devoted to the Palmer cord motor tires has been sent us by 
this firm. To everyone interested in the motor car the informa. 
tion contained in this book will be of interest. 

WESTINGHOUSE Brake Co., Limited, York-road, King’s Cross, 
London.—This is a neat pamphlet on the Westinghouse electro. 
pneumatic signalling apparatus, explaining its principles and prac 
tico. Illustrations are given of the plants in use in this country, 

JOHN BiakeE, Limited, Accrington, Lancashire.—This is a taste 
fully-bound book entitled ‘‘ Water Supply,” and the contents 
include particulars and illustrations of apparatus made by this firm 
for raising water to supply towns, villages, irrigation works, 
mansions, cottages, Xc. 

Pratt AND WuitTney Co., Hartford, Conn., U.8.A.—We have 
received a batch of tastefully produced catalogues of this firm's 
productions, dealing especially with thread-milling machines, 
Jathes, and turret lathes. The agents in this country are Messrs, 
Back and Hickman, Limited. 

Davip Brown AND Sons (Huddersfield), Limited.—This cata. 
logue deals very fully with cut gearing of the fol!owing patterns;— 
Spur, bevel, screw or spiral, and worm gearing, and rawhide 
wheels. This firm has made a speciality of this increasingly im 
portant branch of mechanical engineering, and the information 
given will be found extremely welcome by many engineers who are 
devoting attention to motor car building. 

MATHER AND Piatt, Limited, Manchester.—A new edition—tho 
third—of this firm’scatalogue on two-cycle gas engines has reached 
us, This pamphlet deals with the well-known Kiirting engine, of 
which Messrs, Mather and Platt are the licensed builders in this 
country. The operation of the engine is well described and illus- 
trated by sectional drawings. The second edition of the catalogue 
on D type dynamos has also been issued. 








LAUNCHES AND TRIAL TRIPS. 


DUIKER, twin screw suction hopper dredger ; built by, Fleming 
and Ferguson, Limited; to the order of, the (Government 
of Cape Colony ; to raise, 2000 tons of sand per hour from a depth 
of 60ft.; hopper capacity, 1000 tons ; launch, last week. 

Fenay Lopcg, steamer; built by, Joseph L. Thompson and 
Sons, Limited, Sunderland; to the order of, Mr. G, Cockroft, 
Barnes ; dimensions, 326ft., 48ft. by 26ft. 4in.; engines, triple- 
expansion ; 24in., 40in., 65in., and 42in., pressure 180 J)b.; con- 
structed by, John Dickinson and Sons, Limited, Sunderland; 
launch, November 19th, 

TIBERIUS, steamship; built by, Northumberland Shipbuilding 
Company, Limited ; to the order of, M. C. Andersen, Hamburg ; 
dimensions, 373ft., 48ft. by 30ft. 10in.; to carry, 7000 tons dead- 
weight ; engines, triple-expansion, 26in., 42in., 72in. by 48in.; con- 
structed by, Richardsons, Westgarth and Co.; a speed of 10} knots 
was easily attained. 

Lonuscar, steel screw steamer ; built by, Messrs. Wm. Gray and 
Co., Limited; to the order of, Captain T. W. Willis, of West 
Hartlepool ; dimensions, 329ft., 46ft. by 23ft. 74in.; to carry, 1100 
tons; engines, triple-expansion, 23in., 364in., 62in., by 59in., 
pressure 160 1b.; constructed by, Central Marine Engine Works ; a 
speed of over 11 knots maintained ; trial trip, November 28th, 








ADVANTAGES OF WATER METERS.—The use of water meters is not 
generally regarded with favour in American cities, mainly as 4 
matter of mere prejudice, but the enormous consumption per capita, 
with the consequent cost of pumping, Xc., has led several large 
cities at least to make a beginning in the introduction of meters. 
At Cleveland meters are being installed more rapidly than in any 
other city, their use being now compulsory, and the work being 
done by the city at its own cost. From 1891 to 1901 the consump- 
tion and pumpage of water increased 150 per cent., although the 
population had only increased 46 per cent., and it was estimated 
that 55 per cent. of the pumpage was wasted. In 1901 the meter- 
ing system was adopted, and in 1901 and 1902 the city purchased 
26,000 small meters. At the present time 21,000 out of 53,000 
water services are equipped with meters, and the work is steadily 
progressing. The amount of pumpage for the first nine months of 
1903 was 7 percent. less than for , while that of 1900 was 39 
per cent. greater than in 1897, so that the three years show prac- 
tically a reduction of 46 percent. The pumpage of 1902 was very 
little greater than in i901, while that of 1903 is actually 12 per 
cent. less—up to October—than for the same period in 1902. Tlie 
receipts from water rates in 1903, on the other hand, are 32 per 
cent, higher than those of 1900. Nearly all the factories, Xc., 
take city water. The meters were paid for out of the net 
earnings of the Water Department, and distributed generally 
throughout the c'ty, instead of in certain districts. The rates are 
such as to encourage legitimate use of water, and the objections 
made by some doctors that any restrictionin supply would result 
in — of health and decency have been proved to be un- 
founded, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ear seems likely to close quietly. There is not much busi- 
ness stirring on home account, but some of the mails were stated 
n Change, Birmingham, on Thursday, to have recently brought 
good indents ; and a better tone has also been communicated 
by the Board of Trade returns, which show that the British iron 
and steel exports of all kinds to all markets for the eleven months 
have amounted to twenty-eight millions sterling, which is an 
improvement upon the corresponding period of last year of nearly 
two million sterling, or 7-60 per cent.; and upon two years ago of 
five millions sterling, or about 21 per cent. The cireumstance 
that the value of the iron and steel exports for the single month 
is a little below last year is more than made up for by the increase 
in the eleven months’ figures. : 

The bi-monthly average selling price for September and October, 
as declared by the Standing Committee of the Midland Iron and 
Steel Wages ) Bevery is £5 15s. 3-81d. This is 7d. per ton below 
the preceding return, but the difference is not sufficient to 
influence wages, Which therefore remain 83. 9d. por ton for 

uddlers, with miilmen in proportion. The total quantity sold was 

51,356 tons, or 4179 tons improvement over the preceding return— 
a circumstance which indicates a progressive state of affairs. The 
details of the new ascertainment are as follows :—Bars, 21,404 
tons, and £5 14s, 4-12d.; angles and tees, 996 tons, and 
£6 19s. 7-66d. ; hoops, strip, and miscellaneous, 6298 tons, and 
£6 10s. 9-54d. The much less profitable character, however, of 
tbe business which has of late been transacted compared with a 
year ago is seen in the circumstance that the new average selling 
price is below that of a year ago by 33, 3-91d, All the descriptions 
are hkewise below a year ago in the matter of selling price, and in 
the case of hoops, strip, and miscellaneous the reduction is as much 
as 9s. 3:06d. It is satisfactory to find that structural material 
maintains an advantageous, and, indeed, an increasingly good 
position, for in the case of tees and angles the selling price is 
3s, 0-59d, better than twelve months previously. 

Figures newly issued as to production for the first half of the 
respective years show the following progress in the make of pig 
iron in South Staffordshire:—From 165,151 tons in 1901 to 
187,366 tons in 1902, and to 200,967 tons in 1903, The make of 
Bessemer steel ingots for Staffordshire and Shropshire is believed 
to heve improved from 72,485 tons in the first haif of last year to 
85,032 in the first half of the present year. 

The directors of the Birmingham Motor Express Company are 
making arrangements to put an improved service on the Hagley- 
rcad route, by providing new double-decker motor omnibuses with 
a seating capacity of 32 passengers each. 

A special meeting of the Wolverhampton Town Council has been 
held, and adjourned, to consider the details of a Bill proposed to 
be promoted in the next session of Parliament to empower the 
Corporation to construct tramways, and make further provision 
with regard to their electricity, market, and other undertakings. 
The tramway extensions would absorb £11,000, and streets improv- 
ments £30,000. 

About seven-eighths of the miners employed in the North 
Staffordshire coaltield are in favour of the modus vivendi which is 
sanctioned by the men’s section of the Coal Trade Conciliation 
Board in the federated area, 

“ The first essential for the successful development of Rhodesia 
isa return of confidence by the investing public.” Such was the 
opinion put before the South Staffordshire and East Worcestershire 
Institute of Mining oy the other day by Mr. Thomas Warth 
in a paper on ‘‘Gold Mining in Southern Rhodesia.” The country 
is still undeveloped, and gives every indication of rich deposits of 
minerals. In spite of many difficulties there has been a steady 
output of gold, which last year reached 194,000 oz. There was, 
the lecturer explained, a mining department for Rhodesia, con- 
trolled by a public official, and the territory was divided into 
mining districts, over each of which was a Commissioner who 
examined new mineral discoveries and settled disputes. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The iron market on Tuesday, following the very 
general giving way in prices reported last week, showed some 
tendency towards steadiness. The situation, however, taking it 
all through, was without appreciable iuprovement, and, except 
that there were perhaps not quite such low cuts, orders could be 
placed at pretty much the same figures as previously quoted. 
‘the close of the year and the approaching holidays necessarily 
have some effect in restricting business, but the unsatisfactory 
industrial condition generally throughout Lancashire is mainly the 
cause of the present depressed state of the market. No one cares 
to buy beyond immediate requirements, and even where sellers 
are prepared to quote forward exceptionally low there is little 
temptation to purchase at all far ahead. 

Pig iron users for the most part bought only as they were com- 
pelled to cover immediate wants, and with very few transactions 
on the market to afford much test of prices the position nominally 
remained unchanged from last week. Lancashire makers quoted 
nominaily 53s, for No, 3 foundry delivered Manchester, but have 
to take substantially below this tigure to secure business. One or 
two Lincolnshire makers, who are in a special position, are still 
holding for 1s, to 1s, 6d. above the minimum list basis, but for 
ordinary transactions No. 3 foundry Lincolnshire does not average 
more than 47s,, with Derbyshire quoted about 52s. 6d. to 53s, 6d. 
net delivered Manchester. Forge qualities continue in but 
indifferent request, owing to the generai slackness throughout the 
finished iron trade. Delivered Warrington Lancashire makers 
quote about 48s,; and Lincolnshire 47s. 8d.; with Derby- 
Shire nominally about 48s, 6d. to 49s, but out of the 
market. Canadian forge iron continues to compete, and has 
been sold for delivery Warrington at 46s, Middlesbrough iron 
remains about steady at the recent rates, No. 3 foundry, delivered 
Manchester, averaging 50s. 4d. to 50s, 7d., with special brands 
quoted 50s. 10d. net. Scotch iron also is without really quotable 
change, and delivered Manchester docks Eglinton is still to be 
bought at about 54s.; Glengarnock, 54s. to 54s, 6d.; and Gart- 
sherrie, about 58s. to 58s, 3d. net. Canadian iron could be bought, 
delivered docks, at 47s, 6d.; American, at about 48s, 6d. net, but 
there does not seem to be any eagerness about placing orders even 
at these figures, 

Both raw and semi-finished steels remain weak and cut up by 
competition, Hematite makers are under-quoted by warrant 
sellers, and although they are easier, even their lower quotations, 
how about 62s, 6d. to 63s. 6d. net for No. 3 foundry, delivered 
Manchester, are still considerably above the open market prices, 
which do not average more than about 60s. per ton, In 
semi-finished material German quotations for billets remain about 
£4 ds, for small, up to £4 53. for the larger sizes, delivered into 
this district, There are very low quotations for Canadian billets— 
aoae £4 per ton, delivered here—but these are somewhat mis- 
cading, as they are only for large sizes, which are very similar to 
me are termed blooms in the English market, and under such a 
esignation would not come very much below local quotations. 
American billets also continue to be offered about £4, delivered 
here, For English billets makers’ quotations still range from 
se ‘8, 6d. up to £4 12s, 6d., delivered in the Manchester district, 
wag Would seem exceptional where much above the minimum 
busie is being got unless on very special transactions, Where 
usiness is put through it is only a very low-cut figure, and the 





current market rates scarcely afford a definite basis of actual sale 
prices, 

Only an indifferent and unsatisfactory sort of business contiaues 
the general report throughout the manufactured steel trade. 
Nomiually prices are without quotable alteration, but transactions 
of any weight are cut for at low figures. Delivered Manchester 
bars range from £6 5s. 6d. to £6 5s. and £6 7s. 6d.; common steel 
plates remaining at £6 12s, 64. for Lancashire specifications, 
delivered in this district, 

No further change of any moment can be reported in the finished 
iron trade. Reports all round are that business is exceedingly 
slow, and forges mostly working short time. Quotations remain 
unchanged from the officially reduced rates reported last week, 
except that makers outside the Association have had to follow 
and bring their prices to the same level, Delivered stations 
Manchester, Lancashire bars remain £6 5s., and into warehouse 
£6 6s. 3d.; North Staffordshire bars, delivered in this district, 
range from £6 5s, and £6 7s. 6d. to £6 10s, and £6 12s, 6d. Hoops 
remain without quotable change at £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, and 23. 6d. less for shipment. 

The situation in connection with the engineering trades under- 
goes no material change, and until after the turn of the year little 
or nothing in the shape of new work of any moment is likely to be 
given out, All through the tendency continues in the direction of 
decreasing employment, orders running out and not being re- 
placed. This is causing keen competition in many quarters to get 
hold of any work that is offering, and prices consequently are 
being cut low, and in some instances down to an unremunerative 
basis. Many of the largest works are discharging a considerable 
number of men, and even electrical work is tapering off, whilst 
amongst machine tool makers it is only here and there that 
specialities are keeping firms at all well engaged. 

At a meeting of the Manchester Association of Engineers held 
on Saturday Mr. W. E. Storey read a paper on some applications 
of copper in engineering practice, in the course of which he said a 
general impression seemed to have got abroad that as a material 
to be employed in the construction of pipes and vessels in con- 
nection with steam service, copper at the present time was under 
a cloud, The conditions under which it was now frequently 
applied had increased in stringency, particularly along the lines 
ot higher pressures and temperatures, and this was largely 
because of a lack of progress in design to meet these condi- 
tions, due to a want of definite knowledge of the possibilities 
and limitations of the metal, as well as on account of the want of 
an elementary scientific knowledge of the action of various kinds of 
treatment upon the tenacity and duetility of the metal on the part 
of the operative coppersmith of the ordinary type. Trouble had 
undoubtedly occurred from these causes which had shaken the 
confidence of some of those engineers who were responsible for 
high-pressure steam installations, By careful attention to design 
on the part of the engineer, and to production and treatment on 
the part of those who combined to supply him with either the 
materials for his own manipulation or the finished copper products, 
the advantages which undoubtedly existed in the use of copper 
and its alloys could be safely utilised by all whom they 
might concern. The main claims that copper had to 
consideration, and, in fact, to pre-eminence amongst the 
metals of commerce, so far as its special qualities were con- 
cerned, were (a) high electrical conductivity, (b) capacity of 
conducting heat, (c) extreme ductility, (d) resistance to corrosion. 
Copper earned its place in the regard of engineers because 
cf its unequalled power of transmitting heat and its great duc- 
tility ; but although it had many virtues, there were certain faults 
attached to it. Amongst these were that for conductivity of 
either electricity or heat purity was an advantage ; but chemically 
pure copper had very little resistance to wear, whilst its ductility 
was gained at the cost of a very low elastic limit. Notwithstand- 
ing the loss of strength resulting from subjection to high 
temperatures and to the action of certain gases, copper remained 
incomparably the best material for many engineers’ pu . 

An interesting discussion followed the reading of the paper, the 
main trend of which was with reference to copper steam pipes, 
the consensus of opinion being that solid-drawn copper pipes were 
more reliable than brazed pipes. On the other hand, it was agreed 
that thoroughly reliable pipes with brazed joints could be obtained 
if sufficient care were used in their manufacture. In main steam 
ranges for high pressure steel was thought to possess a great 
advantage over copper in the matter of price, whilst being at least 
equally reliable. The use of copper was, however, advantageous 
for expansion pipes and making up pipes. Incidently, sapere 
reference was made by one of the speakers to a recently invente 
machine for producing the screwed ends of locomotive fire-box 
stays by rolling instead of cutting, the advantage being that the 
surface of the copper was not broken, and also that the stays were 
thus produced more cheaply owing to there being no loss from 
scrapped copper, 

Although there is perhaps a somewhat larger volume of business 
just now passing through 1n the coal trade, this is due to special 
conditions at this time of the year, and not to appreciably in- 
creased actual requirements. Pits have got on to something like 
full time, but supplies are ample, and prices not more than steady 
at late rates, with the situation all through remaining unsatisfac- 


ry: 

‘The better qualities of round coal are just now moving off fairly 
well for house-fire purposes, consumers and merchants taking in 
extra supplies prior to the holidays, but no better prices are 
obtainable. Requirements for steam and forge purposes remain 
indifferent, and industrial conditions throughout Lancashire afford 
no indication of any immediate prospect of improvement. Common 
sorts of steam and forge coal are difficult tc move, and collieries have 
surplus supplies, for which low clearance prices are still being quoted, 
with ordinary current rates steady at about 7s. 9d. to 8s. 
common, to 8s. 6d. and 8s. 9d. for some of the best qualities 
at the pit mouth. It is exceptional where collieries experience 
any difficulty in moving away their present production of 
slack, At some pits the output is barely sufficient to meet 
requirements, and it is only here and there that inferior sorts are 
standing. There are, however, in some outside districts heavy 
surpluses of slack lying which are being pushed on this market, 
and prices, taking them all through, although strong for the better 
qualities, are only about steady at recent low rates for medium 
and inferior sorts. At the pit mouth best slack fetches from 6s. 
and 6s, 3d. up to 6s, 6d. and 6s. 9d. in special cases ; medium sorts, 
5s. to 5s, 6d.; and common slack, 4s. to 4s, 6d. per ton. 

The shipping trade remains much the same as reported recently, 
a moderate business passing through, but no quotable change in 
prices, steam coals delivered at the ports on the Mersey ranging 
from 9s. to 9s, 3d.; medium up to 9s, 6d. and 9s, 9d. for the better 
qualities, 

The coke trade remains unchanged, foundry qualities still 


moving off readily at late rates; but furnace descriptions in 
limited request, with, however, no farther quotable change in 
prices. 


As indicated in my last week’s notes, the Lancashire Miners’ 
Federation is strongly opposed to the proposed settlement for 
renewing the Conciliation Board, and has voted against it. Other 
Federation districts have, however, yet to vote on the matter. 

Barrow.—The hematite pig iron trade remains very quiet, and it 
is evident there will be a still quieter state of things before the 
turn of the year, as orders are coming in very slowly, and the 
make of pig iron is greater than the consumption, A furnace has 
been damped down at Harrington, and it is probable other furnaces 
will be damped down or blown out, as makers are not selling iron 
as fast as they are making it, although only twenty-four furnaces 
are in blast, as compared with thirty-five in the corresponding 
week of last year. Prices are weaker at 55s. for mixed Bessemer 
numbers, net f.o.b. Warrant iron is at 52s. 44d. net cash sellers, 
buyers 52s, Stocks of warrant iron are now at 13,000 tons, but 
the iron held by makers represents from 150,000 to 175,000 tons. 
The prospect is there will less trade before Christmas, as the 





steel works are taking smaller supplies, and it is probable they wiil 
stop before Christmas, when makers of iron, instead of increasing 
stocks already very largely held, will be impelled to damp down 
their furnaces temporarily. 

Iron ore is in quieter demand than for many years past, and 
prices are lower at 93. 6d. tol03. net at mines. Spanish ores are 
at 14s, 6d., delivered at West Coast ports, and are in small 
request. 

Steel makers will be busy ou rails for another week, and then 
will close down for the year, and it is uncertain when they will 
make another start, as the demand is so quiet, and orders are held 
to such a smallextent. Prices remain at £5 5s, per ton, but busi- 
ness can be done at less than this figure. Pilates are a quiet busi- 
ness, and the mills are only half employed, with the prospect of 
still quieter timesin the early future. Pricesare steady at £5 10s. 
per ton. Other classes of steel are in small request. 

Shipbuilders and marine engineers are only moderately em- 
ployed, and no new orders are noted. 

Coal and coke are in quiet demand. Steam coal is at 13s. 6d. 
per tondelivered. Coke isat 193, to 203. Makers of iron are com- 
plaining that the price of coke is too high, and are asking for a 
reduction, as at present they are losing so much per ton on all 
the iron they manufacture. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALTHOUGH the spell of frost did not last long, it was sufficient to 
make the demand for house coal much firmer, both on metro- 
politan and provincial account. Prices were well maintained ; and 
had the weather continued hard, probably several qualities now 
selling at the old rates might have fetched more money. But at 
the time of writing the rain is again falling. Barnsley house, in 
which the largest business is done, commands up to Ils, 6d. per 
ton - best qualities at the pits, seconds making some Is. 6d. per 
ton less. 

For steam coal there is, of course, a weakened demand with the 
closing of the shipping trade, accentuated by the comparatively 
small tonnage going into the large works, owing to the depressed 
state of the leading industries. The business done in the open 
market, however, is still at 3d. to 6d. per ton above the contract 
rate of 93. per ton. 

There is a satisfactory call for gas coal, several of the gas com- 
panies and Corporation departments ordering beyond their accus- 
tomed contract deliveries. Railway companies, on the other 
hand, are taking more lightly. Values remain steady all round. 
Coke makers give rather more encouraging reports, best ordinary 
sorts making as high as 12s. per ton at the ovens. Slack in 
best qualities moves freely, but inferior kinds are a slow sale. 

The long-expected orders for armour plates are still witbheld. 
There is an idea that the purchase by the Admiraity of the two 
Chilian battleships may modify the official programme, moderate 
as it is regarded here, Meanwhile, there is considerable distress 
at the East-end, where the military, marine, and railway mate- 
rial manufactures are carried on. At the time of writing the 
Lord Mayor is making inquiries, with a view to deciding whether 
the distress is acute and wide-spreading enough to justify the 
opening of a relief fund. 

There is no change in the prices of iron and steel, and very little 
business is doing, except in the special steels for fast cutting tools. 

The Yorkshire colliery enginemen held a joint meeting of tieir 
societies in which they are combined at Barnsley, on the 5th inst., 
to consider what steps should be taken with regard to the wages 
agreement, which terminates on December 3lst. The feeling of a 
large majority of the men was stated to be in favour of eight 
hours constituting a shift for all week-end duty, and the Joint 
Committee are considering this proposal. The meeting was 
adjourned until the following week, in the hope that a definite 
proposal could then be submitted to the Joint Committee of Coal- 
owners of South and West Yorkshire. 

The death is announced of Mr. Thomas Gunson, at Barbury 
House, Whiligh, Hawkhurst, Kent, on the 4th inst. He 
was the eldest son of the late John Gunson, resident engineer of 
the Sheffield Waterworks Company, before the undertaking was 
acquired by the Corporation. Mr.Gunson, who was 73 years of age, 
was brought up as an engineer with Messrs, Davey Brothers, Park 
Ironworks, Sheffield, and continued in their employment until his 
retirement from business a few years ago. : 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tart the iron market is very dull and unsatisfactory cannot be 
denied ; demand generally is slack, deliveries are on a smaller scale 
than for some months, and prices have further receded in several 
branches, Still it cannot be said that on the whole the situation 
is any worse than it waslast week. Certainly, the warrant market 
has been steadier this week, and the downward movement, which 
was so prominent a feature last week, has been checked, and the 
difference between the maximum and minimum figures has been 
no more than 2d. Nothing so low as last week’s minimum— 
41s. 34d. cash—has ruled this week. That was the lowest rate that 
has been reported since the summer of 1898, and was Ils. 84d. 
below the best price of the current year, which was obtained in 
March. Cleveland No, 3 has, however, touched a price—9d. per 
ton—helow that which ruled a week ago, and thus it is now cheaper 
than it has been for over five years; but, nevertheless, it still is 
better than anything that was realised between 1891 and 1898, 
when 40s. wasneverreached. The regular price of No. 3 this week 
has been 41s, 9d., the top figure for this year being 52s. 6d. The 
continued easing of prices of pig iron keeps consumers out of the 
market, and practically no one will offer to buy for next year 
except at prices a good deal below those which the producers are 
prepared to accept. So far very little pig iron has been sold for 
delivery in 1904, for the outlook is not good, and consumers are of 
opinion that if they bought at the prices at present ruling they 
would not be getting in at anything near the probable bottom. 
When the prospects of the finished branches of the iron and steel 
trades are taken into account there does not seem to be a chance 
of improving prices of pig iron during the winter. Thus the pro- 
bability appears to be that consumers will lose nothing by waiting. 

With No. 3 Cleveland pig iron at 41s. 9d. per ton for early f.0.b. 
delivery, not more than 42s. 9d. could be got for No. 1, which is 
not much needed at this season of the year, since it cannot well be 
sent to the Continent, which is the chief market forit. No. 4 
foundry iron is still not readily obtainable, though the deliveries 
of this quality to Scotland, which is the best market for it, have 
declined heavily. Consumers have to pay fully as much for No, 4 
foundry as for No, 3, Forge qualities are less scarce than they 
were, and the prices have fallen rather more than that of No. 3. 
Thus grey forge is now at 41s. 6d., mottled at 41s, 3d., and white 
at 41s. 

The slackening of the shipments is a prominent feature of the 
market this month, but that is only what is usual at this season. 
December last year was an exception, for then, owing to the 
enormous business doing with America, the exports were the best 
of any month in 1902. Over 42,000 tons of pig iron were sent from 
the Cleveland district to the United States in that month, whereas 
this month none at all is going. At the same time the deliveries 
to the Continent have fallen off, and Scotland is not requiring 
anything like so much as a short time ago. 

The quieter deliveries have led to stocks being increased, though 
not in the public warrant stores yet, for the + earn of Cleveland 
pig iron held by Connal’s on the 8th was 97,709 tons, a decrease for 
the month of 735 tons. There is now no difficulty experienced in 
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getting deliveries of pig iron from the makers, and the outlook is 

so unsatisfactory that » Be who have furnaces that need re-lining 

or otherwise extensively repairing, have blown out, or are contem- 
ating shortly blowing out, such furnaces. Of the 82 Middles- 
rough furnaces, 51 are now at work, but only 6 of these are 

—— hematite pig iron. Altogether, in the North-East of 
gland 78 furnaces are now in operation. 

The hematite pig iron trade is poor and unprofitable, and probably 
less is bei ne in this district than for nearly a score of years, 
Producers have not this week been able to get more than 50s. 9d. 
per ton for mixed numbers, and some of the second hands have sold 
at 50s. 6d. The condition and prospects of the steel plate and 
angle trades do not tell in favour of any improvement in hematite 
iron, of which they are the chief consumers. One thing in favour 
of the hematite iron makers is that prices of Rubio ore have fallen 
back. The labour difficulties at Bilbao are practically over, and 
Rubio ore has begun to come more freely to hand than for five or 
six weeks past, and the price has dropped to lds. c.i.f. Tees, 
with some business at 14s, 9d. Gellivar iron ores are imported 
more largely. In former years none could be received in the 
winter season because of the closing of the Baltic by the ice; 
but this year a new port, Narvik (Ofoten) has been opened on 
the Atlantic seaboard of the Scandinavian peninsula, and it will 
be possible to export all the year round. at will be an advan- 
tage to the ironmasters in this country, who need not carry such 
heavy stocks of ore at this time of the year. 

The steel trade is active, and makers are turning out more than 
at anytime. Rails are being regularly rolled now at the Clarence 
Steel Works, which are now carried on by Messrs. Dorman, Long 
and Co, The North-Eastern Steel Company, Middlesbrough, which 
is a large producer of ordi rails, till lately did a good business 
also in partially manufactu: steel—billets and bars, which were 
sold to manufacturers who rolled but did not produce steel. A 
good part of this trade in partly manufactured steel has had to be 
given up because of the severe foreign competition, and the com- 
pany has put down instead a mill and finishing plant to enable 
it to manufacture tramway and electrical railway rails, and 
similar finished sections, The price of heavy steel rails is £5 per 
ton net at works, 

Tron ship plates have this week been reduced half-a-crown per 
ton, and can now be had at £6 2s. 6d. per ton, while iron shi 
angles are at £6, both less 24 per cent. f.o.t. Steel ship plates 
are at £5 10s.; steel ship angles at £5; and basic steel bars at 
£6 2s, 6d., all less 24 per cent. f.o.t. Common iron bars are also 
at £6 2s. 6d., less 24 per cent. An authoritative statement will be 
issued to the shareholders of the South Durham Steel and Iron 
Company, Limited, at the end of this week respecting the pro- 
posed. amalgamation with the Cargo Fleet Iron Company, 

imited, of which latter concern the Weardale Steel, Coal and 
Coke Company holds all the shares. 

The death is announced of Mr. Henry William Hollis, who was 
for a number of years manager and managing director of the 
Weardale Iron, Steel and Coal Company, during which he intro- 
duced many improvements. He was the patentee, among other 
things, of a reheating furnace, which was used not only at Wear- 
dale, but at other steel works at home and abroad. Mr. Hollis 
was sixty-six years of age. Some years ago Mr. Hollis retired, 
and lately he has been — Northampton, where he died. 
The death is also reported of Mr. Joseph John Gurney, who was 
one of the founders of the Victoria Engineering Works, Gateshead, 
his partners being the late Mr. William Clarke, the late Captain 
Chapman, and the late Mr. Joseph Watson. The works are now 
carried on by Clarke, Chapman and Co., Limited. 

It is proposed by Sir Christopher Furness to establish on the 
river Tees a pontoon dock, and he has applied to the Tees Con- 
servancy Commissioners to allocate a suitable site for the same. 

The coal trade is quiet, but that is only what is usual in the last 
month of the year. Prices are somewhat weak, except for 
unscreened coal, which is in such good request that there has 
—_ a considerable reduction in the quantity of it used for coke 
making. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a feeling of depression in the Scotch iron market, due 
to a variety of causes, As the prices of pig iron have been 
gradually declining, purchasers have been in no hurry to buy more 
than they actually require for current business. There has been 
a pretty widespread impression that the breakdown of trade in 
America may continue to have an adverse influence here for some 
time. Reports are current that inquiries are being made by 
United States merchants with a view to making sales on this side ; 
but it is impossible to forecast what is likely to be the outcome of 
these inquiries. In the meantime, they have an unsettling effect on 
business generally. 

A quantity of Scotch warrants changed hands for cash this week 
at 48s. 9d. per ton. Business has been done in Cleveland warrants 
from 41s. 7d. to 41s, 6d. cash, 41s. 74d. to 41s, o for delivery from 
four to twenty-one days, and at 41s. 6d. to 41s. 8d. one month. 
Cumberland hematite is quoted nominally 523. 44d. cash, without 
any business being recorded. 

Since last report one furnace has been taken off hematite pig iron 
at Govan Ironworks, and there are now 40 making hematite, 40 
ordinary, and six basic iron, the total of 86 furnaces thus blowing in 
Scotland comparing with 87 at this time last year. 

_ There is an easier tendency in the prices of Scotch makers’ 
iron, 

The prices of Scotch hematite pigs have again been reduced Is. 
ow ton, and merchants now quote 56s. for delivery at the West of 

tland steel works. There is still a large demand for this class 
of iron, although the pressure has certainly been slackening some- 
what during the last week or two. 

The stock of pig iron in Glasgow warrant stores has been 
reduced during the week about 150 tons, and now amounts in the 

regate to about 9350 tons. 

he finished iron and steel trades have generally fair employ- 
ment, There is no pressure of work, but in most cases the makers 
have sufficient to go on with in the meantime. The inquiries at 
the moment are not such as to indicate any briskness in the near 
future. The likelihood is that trade will remain inactive at least 
until after the turn of the year. 

There has been a fair business doing in the coal trade. A good 
inquiry is experienced for household coal for home use, and the 
prices show little alteration. The past week’s coal shipments 
from Scottish ports were disappointing in amount, being 32,000 
tons less than in the preceding week, and 22,000 tons under those 
of the corresponding week of last year. There is this week no 
change in the prices of shipping coal. The colliers are working 
steadily, and there are full supplies available for all purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

GREATER accumulations of coal have rarely been seen at sidings 
and bay than lately, all showing delayed tonnage, and at the same 
time indicating great output. This matter of delayed tonnage 
has told on prices. Best steam after touching 15s., and in some 
exceptional cases going even higher, have dropped, and of late 
have been oscillating at Cardiff between 14s. and 14s, 6d. 

At a meeting held between Cardiff and Swansea shippers lately, 
the anthracite trade was not regarded as satisfactory. Best large 
in demand ; other kinds weak ; steam from 14s, 6d. : — fuel 
from 13s. 6d. Strikes at Gueret and Llanerch unsettled. 

An important discussion took place nt the Chamber of Commerce, 
Cardiff, this week, when a number of leading coalowners took part. 
The meeting was held with a view of deciding upon the course to 





take in getting the coal tax abolished. A member objected to the 
tax being levied on Welsh coal. If a tax were required and 
extended to the whole kingdom 2d. per ton would bring in two 
millions sterling. The Welsh coal trade, he urged, was not what it 
was in 1899-1900, and on the aggregate, during the past twent 

years, it would not show 5 per cent. on the capital invested. 
Another speaker said that the tax had not fallen upon the con- 
sumer, but on the shipowner, To thisit was objected by a shipper 
that at the present moment the duty was borne by the colliery 
proprietor and the collier, Mr. D, A. Thomas was of opinion 
that there was no reasonable prospect of the tax being 
removed altogether, but any action should be taken immediately, 
asduring the next few months the Chancellor of the Exchequer 
would be preparing his budget. In the end a sub-committee 
was appointed to take steps, either by waiting on the Chancellor 
of the Exchequer, or in some other way, to secure the abolition of 
the tax on coal exports, with instructions that the sub-committee 
should not entertain an ad valorem duty. . 

It is stated in colliery circles that the Germans are maki 
strenuous efforts to work up their coal trade with France. 
Cardiff shipper personally saw a good deal of unloading at Rouen. 
In Swansea district there has been a deciine temporarily in French 
trade. Last week only 16,000 tons were sent from Swansea, but 
the scant tonnage —-> from most ports was assigned as the 
reason, Germany took 2370 tons, Holland 2250, and Italy 4140 
tons. In all the export was limited to 36,000 tons. One phase of 
the fiscal discussion is to be noticed—that, ~ contra, vessels 
coming in with steel, &c., take out a good deal of miscellaneous 
manufacture. This week loading tin plates, galvanised sheets, 
and general merchandise is going on at Swansea for Reval, 
Antwerp, and Rotterdam. This, observers remark, does not do 
away with the evil of ‘‘dumping,” but is some slight mitigation. 

All over the district, from Ebbw Vale to Landore, iron and steel 
works managers are complaining of the steady influx of steel bars 
from Germany, and in the Swansea district the first cargo of 
American bars is expected early in January. One cargo came in 
this week of furnace bottoms, stove castings, &c. 

Notice, twenty-eight days, has been given at Duffryn steel 
works to employers. 

Some little more activity has been shown at the larger works, 
but on ’Change, Swansea, this week it was stated that some of the 
steel smelting furnaces are partially inactive owing to unre- 
munerative orders. Local steel works, which used to keep the 
smaller ee makers supplied with bars, cannot compete with 
foreign producers. In some parts of the Swansea Valley the out- 
look is regarded as poor. 

In tin-plate production continues large ; works are a. 
week 73,624 boxes were sent from works, and nearly 90,000 boxes 
shipped. Stocks are down to 135,783 boxes. Satisfactory 
briskness may be expected in sheets, &c., but in the finishin, 
departments there is no improvement. The Monmouthshire stee 
trade is brisk ; large orders are held by the Pontnewynydd sheet 
and galvanising works, At Pontardawe, Glamorgan, one of 
the new sheet mills just started is on the American principle, 

On ’Change, Swansea, this week it was remarked that there had 
been a perceptible decline in the shipments of all grades of pig 
iron, Scotch and Middlesbrough are lower, hematite unchanged. 

Mr. Herbert Price, secretary of the Brecon Railway, has been 
appointed to succeed the late Mr. Gallas general manager. He 
will hold the dual position, and having been connected with the 
— from his youth the appointment is regarded as an excel- 
ent one. 

I regret to note the death of Mr. David Richards, one of the 
old employés of the Cardiff Railway Company. He was superin- 
tendent of stores. I wrote that this company is taking a 
prominent step in the electric developments of the district, and 
is issuing circulars amongst the tenants at the Dock, asking to 
what extent they require electric power and current for mechanical 
and lighting purposes, This marks the inauguration of a new 
condition of things. 

The consent of the Board of Trade to the Taff Vale motor 
having been obtained, a further and satisfactory run was made 
this week up the Rhondda. ‘The sanction of the Board is coupled 
with the direction that the engine-driver shall always be at the 
leading end when running, and if any special stopping places are 
used other than station platforms, arrangements are to be made 
showing safe limits. 

Mr. Mills, general manager of Ebbw Vale, and one of the most 
energetic members of the Tariff Reform ue, has cited in a 
contemporary, in proof of the underselling of rivals in steel manu- 
facture, that a firm at Dusseldorf has contracted with Ebbw Vale 
for a steel building at £4200. The lowest English tender was 


Last 





A leading Swansea firm is about to establish a new line of 


steamers. Five new deep-sea steamers will be put on, and a new 
market is expected which will be of great service to the port. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

EMPLOYMENT generally has been fairly well maintained on the 
iron market in Silesia. Pig iron meets with lively request, and 
activity at the rolling mills has been pretty strong during the 
week. The market for scrap iron continues a trifle dull, but in 
manufactured iron a comparatively good trade was done, girders 
still selling fairly well. For plates and sheets a very poor demand 
only is coming forward, although quotations have been reduced. 
In spite of an increase in the inland demand for iron and steel, 
business on the Rhenish- Westphalian iron market is still far from 
good, as employment in the various departments is irregular. On 
the whole, a fairly good trade is done in pig iron, basic and foundry 
pig being even brisk of sale. Bessemer, on the other hand, shows 
some slackness. On November 21st the prolongation of the Pig 
Iron Convention, already previously ag upon, has been offi- 
cially effected. Not merely the home trade, but also the business 
done on foreign account, will be henceforth regulated by the syn- 
dicate. Malleable iron meets with good request at firm quotations, 
billets in steel being in specially brisk demand. On the manufac- 
tured iron market an irregular inquiry is coming forward. Plates 
and sheets remain neglected, while for girders a better demand 
wasexperienced lately. The boiler-making establishments have been 
in fairly good employment, while the machine and construction 
shops are, generally, but poorly occupied. The Billet Convention 
has refused the urgent request of the Drawn Wire Syndicate for a 
rise of M. 5 p.t. in the export bounty. 

The ition of the coal market in Germany is irregular. In 
Silesia house coal was in improving request, owing to the frosts 
last week, and deliveries in the last two weeks of November will 
be about the same as in the corresponding month last year. In 
the first two weeks of November 65,230 t. were delivered, against 
67,790 t. in the same period in 1902. Gas coal and coal for coke 
making continue brisk of sale. In coke a somewhat limited trade 
was done last week, the blast furnace works buying less than 
before. 

All sorts of iron remain in very languid request on the Austro- 
Hungarian market, and the machine and construction shops are 
almost without oe poorly occupied. 

Shipments in coal have pads on the Austro-Hungarian 
market, owing to the cold weather in the t few weeks, 
Quotations ail round are the same as in the Saglihing of the 
present year. In brown coal a strong business continues to be 
done, the better sorts being icularly well inquired for. 

All that can be said of the French iron trade is that employment 
on the whole has improved of late ; in the Centre especially 
activity at the ironworks has increased. In Paris the market for 
iron and steel continues very quiet, 

Prices are firm on the French coal market, and the position all 
round has remained much the same as before® 





For finished iron only a somewhat weak demand is forthcom; 
in the Belgian iron industry, and, in consequence of the keen 
competition of German firms, wages had to be reduced jn several 
departments of the iron and steel trade. Present quotations 
are :—Forge pig, Charleroi, 56f. to 57f. p.t.; foundry pig, 60, to 
63£. p.t.; blooms, 90f. p.t.; good merchant bars, 132-50f, pat. for 
home consumption, and £5 p.t. for export. Girders are paid with 
125f. p.t. for inland demand and £4 7s. for export. 

As house coal has been but weakly called for during this week 
and the last in Belgium, the tone of the market was a trifle dull 
and reductions in price have, now and then, been noticed, Dr) 
sorts of coal realise from 9f. to 12f. p.t. The Coke Convention i 
going » maintain the present quotations during the first quarter 
in 1904, 

The costs of the Berlin metalworkers’ strike are stated to amount 
to 400,000 marks; besides, 145,622 marks have been spent in 
supports. It is rather noteworthy that the president of the Metal. 
workers’ Committee declared the power of the employers to hayg 
been underrated. 








THE NEWPORT HARBOUR COMMISSIONERG’ 
WEEKLY TRADE REPORT, 


SreaM coal market firm, a better supply of tonnage having come 
on. House coal quiet as regards shipping, the rough weather 
preventing arrival of sailing vessels. The quantity of coal shi ped 
for week ending December 5th was 86,589 tons ; foreign, 68,907 
tons ; coastwise, 17,682 tons. Imports for week ending |)ecomber 
8th :—Iron ore, tons ; pig iron, 1710 tons; steel bars, &¢, 
bc tons ; ecrap, 527 tons; deals, &c., 3127 loads ; pitwood, 3364 
oads, 

Coal :—Best steam, 12s. 6d. to 12s. 9d.; seconds, 11s, 64,; 
house coal, best, 15s.; dock screenings, 7s. 6d.; colliery, small, 
6s. 9d. to 7s. Pig iron:—Scotch warrants, 48s, 9d.; hematite 
warrants, 52s. 6d. f.o.b. Cumberland Feige ow. Middlesbrough, 
No. 3, 41s. 84d. Iron ore :—Rubio, 14s. 6d.; Tafna, 15s, Stee) :— 
Rails, heavy sections, £4 15s. to £4 17s, 6d.; light do., £5 15s, 
to £5 17s. 6d. f.0.b.; Bessemer stee! tin-plate bars, £4 5s. ; 
Siemens steel tin-plate bars, £4 7s. 6d., all delivered in the district, 
cash. Tin-plates :—Bessemer steel, coke, 11s. to 11s. 3d.; Siemens, 
coke finish, 11s. 3d. to 11s. 6d. nominal. Pitwood:—18s. 9d. ex 
ship. London Exchange telegrams—Copper, £56 to £56 12s, 6d 
Straits tin, £120 to £120 103. Freights steady, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Tue Unbreakable Pulley and Mill Gearing Company, Limited, 
informs us that it has ny ate Mr. Gustav Hartmann, of 
Christiania, as their agent in Norway. 

WE are requested to say that communications for the Incor- 

rated Municipal Electrical Association should be addressed in 

uture to Mr. C. McArthur Butler, Staple Inn-buildings (South), 
Holborn, London, W.C. 

WE are requested to state that the whole of the apparatus used 
in connection with the automatic signalling on the District Railway, 
described in our issue of November 27th, was built at the works of 
the Westinghouse Brake Company, Limited, at King’s Cross, 

ReppaTH, Brown AND Co., Limited, girder builders, Edinburgh, 
who have recently opened large works at East Greenwich for the 
manufacture of constructional steel work, have been successful in 
securing the order forthe steel and ironwork for the new Post- 
office Stores in Islington, amounting to about 1800 tons. 

Mr. H. GRaHAM Harris writes to us as follows:—‘‘ Referring 
tothe recent loss which we have sustained by the death of Sir 
Frederick Bramwell, we beg leave to say that the business of 
Bramwell and Harris will be carried on as heretofore at 5, Great 
George-street, Westminster, and also at our offices at Edinburgh 
and at Cardiff. The name of the firm will remain unchanged.” 

NEw machinery has recently been laid down by W. F. Stanley 
and Co., Limited, for ruling a kind of profile paper, which has not 
at present much vogue here, but is used largely in America and 
the Colonies. The paper is particularly useful for railway profiles 
and similar work. The scale is 20 horizontal by 4 vertical, the 
tens and fives being divided by stouter lines, A sample of it sent 
to us appears to be accurately ruled. 








COMMERCIAL MoToR VEHICLES AND LIcENSING.—A point of 
interest to motor wagon users was raised the other day at Black- 
burn by the Liverpool Road Carrying Company, who were sum- 
moned for using an unlicensed motor car. The Act under which 
the proceedings were taken oxempts vehicles solely used for the 
carriage of goods or burden for trade purposes. The company’s 
solicitor urged that the chief engineer and his assistant, who used 
the car for reaching broken-down steam wagons, were ‘ burden” 
within the meaning of the Act. The Mayor decided against this 
view, but as it was a test case, imposed the mitigated fine of 20s. 
and costs, The case had been brought to the notice of the Motor 
Union, and the defendants had been advised as to the course of 
action they should pursue in view of the fact that the car appeared 
to require a licence in accordance with Section 4, Sub-section 3, of 
the Inland Revenue Act. The following is the text of the section 
referred to :—‘‘ Carriage means and includes any carriage—except 
a hackney carriage—drawn by a horse or mule, or horses or mules, 
or drawn or propelled upon a road or tramway or elsewhere than 
upon a railway by steam or electricity or other mechanical power, 
but shall not include a wagon, cart, or other such vehicle, which is 
constructed or adapted for use, and is used — for the convey- 
ance of any goods or burden in the cause of trade or husbandry, 
and whereon the Christian name and surname and place of abode, 
or place of business of the person, or the name or style and prin- 
cipal or only place of business of the company or firm keeping the 
name, shall be visibly and legibly painted in letters of not Jess than 
lin. in length,—Automobile Club Journal. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS.—The fifteenth 
annual dinner of the Institution of Electrical Engineers took place 
at the Hotel Cecil on Wednesday evening last. It was probably 
the largest gathering of its kind that the Institution has ever seen, 
the number of members and guests reaching a total of nearly 500, 
As was the case last year, a beneficent ordinance limited the speakers 
after the dinner to five minutes each. After the usual loyal toasts, 
Lord Monkswell, Chairman of the London County Council, ex sed 
the toast of the ‘Institution of Electrical Engineers,” which was 
acknowledged by the President, Mr. R. K. Gray, who remarked 
that tho 3 all must approve of the manner in which the Council 
were applying electricity to the propulsion of trams, yet he was 
afraid that they could not be so hearty in their commendation of 
some of the smaller works that the Council sometimes undertvok. 
Mr, Swinburne afterwards proposed the toast of ‘‘ Railways and 
Telegraphs” in the style which is peculiarly hisown. Sir “. J. 
Owens, General Manager of the London and South-Western Rail- 
way, replied for Railways, and Sir John Wolfe Barry, as Chairman 
of the Eastern Telegraph Company, who gave some interesting data 
regarding submarine cables and their working, replied for Tele- 
grapbs. Finally, Professor Silvanus P. Thompson, in a happily 
worded speech, proposed ‘‘Our Guests.” Lord Claude Hamilton, 
Chairman of the Great Eastern Railway, Sir William slew 
President of the Institution of Civil Engineers, and M. Edouar 
Hospitalier, President of the Société Internationale des Electriciens, 
replied, The last named, who made a most courteous speech in 
French, in which he referred to his friendship with British 
electricians, and to his long connection with the Institution, was 
the most heartily applauded of any speaker of the evening. 
Afterwards an adjournment was made to another room, and the 
remainder of the evening spent in social intercourse. 
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THE PATENT JOURNAL. 
Condensed from “ee Oficial Journal 


Application for Letters Patent. 


When inventions have been ‘ communicated" the 
i and address of the communicating party are 
printed in italics, 


25th November, 1903. 


95,728. Covers for Pygumaric Tings, J. A. 
Coleraine, Co. Londonderry 

25,729. Dratnace of FILTER ~_— F. P. Candy, Red- 
ll, Surrey. 

7 ), Caan Contarners, H. von Prittwitz, Berlin. 

. Nomper Priates for Motor Cars, J. Berry, 





Torrens, 








Northampton. 
2 32. ae Postcarps, L. R. Hunt, Liverpool. 
25,733. Porato Rippix Stanps, J. H. Peck, joston, 
Lincs. 


34, Braceigets, G. A. Wilder, London. 

SrgaM SUPERHEATER with ConcEeNTRIC TUBEs, 

I : Notkin, London. 

25 1,736. ReauLaTine Proportions of Ar, H. Austin, 
Wolverhampton. 

5.737, Bayonet, J. Forbes, London. 

a M. Idjinsky ‘and R. Wedekind and Co., 















05,738, 
es Pe 
25 730, St Sreeninc Gear for Vessets, H. Barnby, 
London. 

25, 740, Prorecrine Bortomsof TraousErs, G. H. Dallery, 
__London, 
5,741, Lamp Houpgrs, P. B:aham, London. 


49, Fonngxs, G. E. Reville, London. 

43, Suaives, F. N. V. Hunt, London. 

25,744. Srgam BoILers or GgNERATORS, A. Harris, 
London. 

25,745. Maxine ApioLuTE Atconor, RK Suny, 
Kinston on-Thames. 

746. STEERING MecuanisM for Venic.es, H. J. Heas- 
pes London. 

25,747. Maans for Fastenino Bevt Joints, J. F. Watz, 
London. 

25,748. Burwers for Borwinag under Waren, W. 
Smethurst, Loadon. 

25,749. STOPPERING VgssELS under Paessurs, J. M. 
Hicks, London, 

25,750. Pins used for Sxcurinc Hata, M. Morton, 
London. 

45,751. PULLEYS for Ropgs and Casigs, J. Roberts, 
London. 

25,752. Lurtine or Horstine Apparatus, M. L. Hutton, 
London. 

25,758. Mar-carts and Perampuxarors, A, H. Archer, 
London. 

25,754. Foor-wipger or Sips Brus, F. G. A. Pinckney, 
London. 

25,755. Topacco Pirxs, A. 8S. Whitmore, London. 

25,756. Fryvina Macuiyeg, 8. G. Dalton, London. 

25,757. Cuain-BELT for Motor Cycugs, C. G. H. Osborne, 
London. 

25,758. Rerwrorcine ConcreTe in Bui.prines, E. 
Homan, London. 

25,759, — 8. E. Page.—{J. Salomon, United 
States. 

25,760. Friction Ciutrcugss, J. Y. Johnson. — (The 
Willcox and Gibbs Sewing Machine Company, United 
States.) 

25,761, RamLway Foo Sievazs, A. Stamp and 8. Deane, 
London, 

25 762, Urimrsinc Fivuip Pressung, J. C. Fraley, 
London. 

25,763. Maxine Gas, E, Hovine and H. Breuillé¢, 

ndon. 

25,764. VALVE OpgRaTING and ConTROLLING MECHANISM 
for Compressors, H. H. Lake.—({Rand Drill Company, 
United States.) 

25,765, EugotricaL Recorpinc Apparatus, D. Cervera, 
London. 

25,766. Apparatus for Suppityine Liquip, J. Bonret, 
London, 

25,767. Tires, C. J. Pigeon, London. 

25, 768. Exaavst Sicencers, F. W. Hamilton, London. 
25,769. Stoves, A. McG. Denham, London. 

25,770. CLEARING Perrorations in KtLn Titzs, G. 
_Btheridge, London. 

25,771. Puzzug Fan, H. Hobbs, Liverpool. 

25°72. Movutpine Barua, P. Dupont, London. 

25.778. Fotpine Up Siegves, Marie Princess at 
Ysenburg, Berlin. 

23,774. Flour Mita, H. Bleuler, London. 

25, .775. Traction Evotngs, B. J. Diplock, London. 

. Apparatus for Drivinc Motion, W. and 

vischke-Smith, London. 

25, Sim Mercury Vacuum Pumps, C. E. 8. Phillips, 

ion. 

25,778. Sanp Buiast Arraratus, N. Farnham, London. 

25,779. IwpicatoR PLaTs Houser for Motors, N. T. 
nae London. 

25,7 A. IsTERNAL Combustion Enaings, G. B. Bowell, 


as 
bg ren IssoLe for Boors and Suoxzs, H. A. Klaus, 


— SAND Movutpinc Macuings, T. W. Ford, 

ndon, 

25,783, Fasrics for UspgrcLoruine, F. Lots and L. 
"Simons, London, 

25,784. Liqgouip Mgasugina Apparatus, D. Anderson, 














ndon, 
we Powgr TaansMiTTING MecHANIsM, E. Thomson, 


25,786. ‘Waees, J. Drucquer, London. 
25,787. VARIABLE SPEED Tuamanenon @ Ggar, C. Monin, 


ndon 
— Fixua Levers, H. J. Haddan.—(0. Feldeisen, 
7¢TMan 
25,789, Liquip Levats, C, Calame, London. 


26'% November, 1908, 
aS Compingepd Exuaust Vatvg, H. J. Howard, 


25,791. Seoerenp L eacngg Gan, A. E. Hickford, 
Enfield Wash, Middlesex. 

25,792. AGITATING Senor, J. Speed, London. 

25, 798. Locks for Carriacz Doors, R. Cosford, C. 
Stevens, and A. Smith, et lag 

25,794, ace MANGANESE Srezt, R. A. Hadfield, 


Lon 

25,795. Gamsum, J, J. Hooker, Birmingham. 

25,796 Surps’ Bertus Front SLipgs, W. F. Gibson and 
. Gibson, Birmingham. 

25,797. Erracra for Brussets Carprts, E. A. Bout, 

dderminster. 

25,798. GuiLtoTing Currine Macuunegs, R. B., H., 8., 
and F. 8. Furnival, Manchester. 

25,799. Rorary Printinc Macaings, R. B., H., 8., 
and F. 8. Furnival, Manchester. 

7 Avtomatic Dry Saar, W. ‘Thomson, Northum- 
er 

25, pee Carcrum Cansipg Cartrinpasg, D. J. V. Pragg, 


25, 802 — CoMBUSTION y aeenn, W. Andrews, 
Erdington, near Birming 

25,803. MEASURING Gaats, a. Briddon and R. J. 
Fowler, Manchester. 

— Hyarenic Croset Sgat Cieanzr, F. Pitts, 


on, 

* 805. Coat Economisgrs, A. E. Marsh, Pre;ton. 
5,806. DaveorpiInc PxHoTooRaPHIc PiatEs, C. R. 
ee London. 

25, on Luminous Distress Sicnat, R. H. Earle, 


SZow. 
25,808, Bep TaBLEs for Corts, 8. I. Whitfield, Birming- 
—. Bags for Carryine Gotr Ciuss, A. M. Lermit, 
25,810. SuuTrius, B, Waddington, Bradford. 


25, 811, CoLLAPsIBLE TROUSERS Srretcugr, L. Garbutt, 
Cheiten itenham, 





25,812. havens PostacE Stamps to Envecorzs, C. 
Cr: M.: 





25,813. Inoue for Laonprias, J. W. Blakey, Bradford. 

25,814. TROLLEY-HEADS for ELECTRIC Teams, W. 
Willenbiicher, Manchester. 

25,815, Cuatxina Davice for BittiaRp Cogs, C. I. 
Michaelson, Edinburgh. 

25,816. AceTyLeng Gas GENERATING ApPaARATus, J. 
Cleland and J. C. Stewart, Belfast. 

25, cll ed Inpicators, R. 8. Baxter, Broughty 

erry, N 

25,818. Oar a Hotpine Cass, J. D. Allan and J. 
F White, London. 

25,819. Botrom for Borrtz Caszs,° T. Williams, 
Southport. 

25,820. Luar Turner for Music, W. Griffin, Wolver- 
hampton. 

25,821. Reparnino Suarrs of Marine Enoing;, R. 
Allison, Glasgow. 

25, ae Stoves for Warmina Rooms, O. Wheeler, 


25,823, Se_r-extineuisHine Gas Srovs, G. Corfield, 
Birmingham. 

25,824. Starnoscorz, W. E. Lowe, London. 

25,825. Membranes of GraPHopHonss, A. C. Piccinini, 
Liverpool. 

25,826. Doors of Horst Watts, J. C. Jackson and J. 
Ogden, Manchester. 

25,827. Trouser Cup, G. R. Barnett and J. K. Heard, 
London. 

25,828, Coan Tonos, W. Ogilvy, Birmingham. 

25,829, Rorary Po.isaine Macutygs, L. Kuphal, Bir- 
mingham. 

25,880. Giass Recerracies for Hoygycoms, M. H. 
Tilley, Birmingham. 

25,831. Murr Caain, M. Levy, London. 

25,882, Rorary Srgam Encing, A. P. Schmucker, 
London. 

25,8338. Huis of Vesseys, J. Jamieson, Alloa, N.B. 

25,884. Apparatus for Stroprine Razors, L. N. Loeb, 
London. 

25,835. Toy, W. K. Carew, London. 

25,886. Sezzp Ispicators, J. Rennie, London. 

25,887. Brakes, P. Hallot, London. 

25,888. Looms, H. Lindsay, Kingston-on-Thames. 

25,839. Winpinc Macuings, V. Whitehall and G. C. 
Crewe, London. 

25,840. Manuracture of Boors and Suos, E. D. Tyler, 

mdon. 

25,841. Execrrican Skin Excirer, T. Berendt, 
London. 

25,842. Motor Bicyciszs, C. 0, Hillsden, London. 

25,843. Pocket Caszs, E. E. L. Marshall, London. 

25,844. Earru Ciosgts, R. J. H. Parkinson, London. 

25,845. Twist Lace Macuings, J. R. Hancock and F. 
Creassy, London. 

25,846. Vapour Burners, H. H. Lake.—( The Best Street 
Light Company, United States.) 

25,847. Dynamo-gLectRIc Morors, J. D. R. Blain, 
Godalming, Surrey. 

25,848. Mxasurino Spggps of Rotatior, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

25,849. Execrraic Raxgostats, The British Thomson- 
Houston Company, Limited.—(The General Electric 
Company, United States.) 

25,850. Timz-Limit Devicg for Erecrric Switcues, The 
British Thomson-Houston Company, Limited.—({The 
General Electric Company, United States.) 

25,851. Opgratinc Repuision Motors, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

25,852. Exuaustinc Vapour Conpuctors, The British 
Thomson-Houston Company, Limited.—(7he General 
Blectric Company, United States.) 

25,858. InsuLaTING Marseriat, The British Thom- 
son-Houston Company, Limited.—(The General 
Electric Company, United States.) 

25,854. OvernaEaD Exiecrric Conpucrors, The British 
Th Houston Company, Limited.—(The General 
Electric Company, United States.) 

25,855. Exgcrric Swircugs, The British Thomson- 
Houston Company, Limited.—(The General Blectric 
Company, United States.) 

25,856. Auromatic ArR-BRake System;, The British 
Thomson-Houston Company, Limited.—(The General 
Electric Company, United States.) 

25,857. Topg-coatine Macutngs, The British Thomson- 
Houston Company, Limited.—(The General Blectric 
Company, United States.) 

25,858. Wixpines for DynaMo-ELECTRIC Macutngs, The 
British Thomson-Houston SNe a Limited. (The 
General Electric Company, United States.) 

25,859. Emuxsions, Scott and Browne, Limited.—(A. 
F. Timson, France ) 

25,860. Fing-boxes for Srgam Generators, L. Spiegel- 
‘tether, London. 

25,861. ApJsostinc Tension of Driving Bsxts, F. R. 
Simms, London. 

25,862. Swargs for Rassits, W. R. Paige, London. 

25,863. Minirary Lamps, G. and G. Polkey, Birming- 


ham. 

25,864. Motors, E. 8., L. A., and H. D. Hindley, and 
W. Stanford, London. 

25, poo Comuiygp Ruxz and Biorrsr, P. A. Redman, 

ndon. 

25,866. Printinc Macuines, W. H. Lock and T. 
North, London. 

25,867. “Propuction of Cansonic Acip, G. A. Schiitz, 











5,868. Cooume Magtrep Fats, A. E. Iveson and A. R. 
7 ils London. 

25,869. Pens, H. W. Southcomba, London. 

25,870. E.gcrrotytic Evecrric Msrers, The Bastian 
Meter Company, Limited, C. O. Bastian, and C. H. 
Churchill, London. 

25,871. Motor Cycigs, H. A. Piant, London. 

25, 879. Screw Not BLanKs, Hortor. and Son, Limited, 
and L. W. Horton, London, 

25,878, Lamps for Vaporisinc Liquip Fuss, J. Spiel, 
London. 

25,874. Horstine Apparatus, J. Pearson, London. 

25,875. Foop for Anmma.s, P. Rocher, London. 

25,876. Treatine Zinc Siac, J. Cehak and L. von 
Brcnytnickt, London. 

25,877. Burners for Liquip Fost, J. J. Griffin and 
Bons, Limited; and G. L. McAlpine, London. 

25,878. PNEUMATIC PERCUSSIVE Toots, F. D. Johnson. 
—(The Chicago Pneumatic Tool Company, United 
States.) 

—, Bor.tne Corron for BLEacuine, G. P. Norton, 

mdon. 

25,880. ApparaTos for Crackina Nots, F. Haake, 


mdon. 

25,881. Stgam Generators, A, F. Spooner.—(/. Baudet 
and C, Allain, France.) 

25,882. Propg.iers, G. J. Stevens and W. BE. Richards, 
London, 

25,883. Guipz for Sewina Macurngs, G. J. Stevens and 
and W. E. Richards, London. 

25,884. ArtiricraL Stong 8xaB3, T. Shields.—(/. Gojiin, 
Belgium.) 

25,885. Scurninac Lame Suapves, H. Wolfenden, 


on. 
25,886. Coin-rrgzp E.gectricity Metmrs, J. R. Dick, 
London. 
25,887. Speep RacuiatTor for E:ectric Motors, W. H. 
Scott, London. 
25,888. ‘Pranororrss, W. T. Roberts, London. - 
25,880. Srzam GENERATOR FURNACES, R. Thomson, 
mdon. 
25,890. Apparatus for Startina Racgs, H. A. Withers 
—(P. L. Withers, Queensland ) 


27th November, 1903. 


25,891. CaLico Printinc MACHINES. . Wood, J. 
C. Secombe, and L, Bridge, Lisitod fmeman 
25,892, RevotvutTion in RACTION, 3. T. Pearson, 

Burn rnley. 
25,893. Automatic Wagon Courtine, R. Galloway and 
. Cook, Newcastle-on-Tyne, 
25, 804, ARTILLERY WHEEL for VexHicigs, B, O'Reilly, 
Oswaldtwistle, Lancs, 





25,895. Device for Marxtne Faparics, A. van Kempen, 
Manchester. 
25,896. Paper Powter Makino Macatngs, 8. Milne, 


25, ens Borrie Stoppers and Capauss, J. Richmond, 
25, nae "Ses for Hanatine Picrurgs, W. Chalmers, 


2, 899. Asneunve, W. L. Jackson, G 
25,900. ImpLement for Diccina oe stag E. Skinner 
and H. Johnson, Sheffield. 

25,901. CoaL-BorinG Tooxs, G. 8. Waterfall, Sheffield. 

25,902. CLorHgs-wasHinGc Macuing, H. C. Longsdon, 
Keighley. 

25, ae BrusHine and Po.isHine Toor, J. W. Blakey, 


25,904. Door Latcuss, B. G. Cope, Bloxwich, Staffs. 

25, 905. Searxine Piva, R.C. Meredith and 7. Young, 
Bourneville, near Birmingham. 

25,906. StgeRInc Gear for Motor Cars, F. R. Wade, 
Btecbford, near Birmingham. 

25,907. * Buiss, ” A. E. Osborn, Plymouth. 

25,908. Taeatment of Ratts, J. F. Bennett and H. 8. 
Moorwood, Sheffield. 

25,909. SENSITISED Piatgs for PHotTocrapsy, B. 
Jumeaux, Southwick, Sussex. 

25,910. Water Gavucegs for Locomotivss, J. Conchar, 
Bradford, 

25,911. Or Cans, C. Geul and G. Booth, Bradford. 

25,912. Gas Enoines, J. Davies, Wednesbury. 

25,918. Tasrinc Apparatus, C. A. McCalla, and T. E. 
and C. T. Gambrell, London. 

25,914 a Srzep Merza, C. G. B. Holman, Diss, 


25, so "Tames for Motor Vguicigs, A. Johnson, Liver- 


pool, 

25,916. Vatve, Fletcher, Russell and Co., Limited, 
W. R, Neil, and W. Fletche r, Manchester. 

25,917. TraMcaR TICKET Hoxtper, R. O. Williams, 
Manchester. 

25,918. Device for Dannina Garments, J. W. Haran, 


25,919. Motors for Roap CarriacE3, W. and G. W. 
Drummond, London. 

25,920. Conveyor for Pgorig, H. J. Toogood, Leeds. 

25,921. Frees Wueger for Cycizs, A. R. Turner, 
London. 

25,922. Drarninc Nicotine from Pipgs, A. Ashton- 
Hayward, London. 

25,923. CoIn-raEgD Macuings, J. Ironside and A. 
Ashton-Hayward, London. 

25,924. Foot-rest for Moror Cycizs, A. B. Clark, 


ndon, 
25,925. EtxcrricaL Resistances, P. M. A. Matthews, 
Manchester. 
25,926. Hypravutic Rams, W. Simpson, Aberdeen. 
25,927. Apparatus for on gy Cioruss’ Ling, C. 
Thiel, Magdeburg, German, 
25,928. ‘A THREADED Box, M. 3. F. Petersen, Hamburg, 


ermany. 

25,929, aan USTABLE INCANDESCENT Botton, J. Wolfson, 
Birmingham. 

25,930. Paper Cites, G. B. among ig London. 

25, 931. Rout-vp VENETIAN Bunps, F. E. Churchyard, 


Tpswich. 

25.932. Tagzatine Srax: with Carsipgs, E. Engels, 
London. 

25,933. Pouttry atd Piczon Hovsss, T. E. Lane, 
London. 

25,934. Kitws for Bornine Lime and Bricks, F. Kilby, 

on. 

25,985. Pewnotpers, G. Armadale - Emmett, R. 
Williams, and E, Smith, London. 

25,936. FasTeNnisa3 for Fraas, J. G. McBryde and C. L. 

Busch, London. 

25,937. ACCUMULATORS, A. Blackman, Hampton Wick, 
Middlesex. 

25,938. PHoToGRAPHIC Paintine Faames, E. 8. Snell, 


ndon. 
25,939. InTensiryinc Gas Licutine, C. 5S. Snell, 
London. 
25, attheg Improved Form of Give Por, E. S. Snell, 
mn 
25,941. iurnevan SusPznpine Noez-sae, M. V. Bligh, 
Brighton. 
25, i242. SemINaED Musica Instruments, W. G. Coker, 


Lon 

25,948. DiscHarcine Coat from Su1p3, J. A. Thompson, 
London. 

25,944. BarusH for CLeaninc Meta Goons, C. Brawn, 
London. 

25, = © ices Fastenines for Bexts, J. Butler, 


25,946. — Manrxes, H. V. Cobb, London. 
25,947. Hoox for SusPENDING Picrurzs, J. H. Morgan, 


25,948. IncanpEsceNT Gas Lamps, H. Tattersall, 
London. 
25,949. Exrractinc Dost from Cuarr, G. Ferteus, 


wondon. 
25,950. ang oa for Maxine Srez1, C. E. Cockburn, 
Swanley, 
25, — Bourne Macuing, E. Moss and G. Paddock, 


Lon 

25,952. rene Frames, W. Draper and W. Collison, 
London. 

25,958. Motor Car Framgs, P. Arbel, London. 

25, 04.8 SPEED-CHANGING "APPARATUS, M. F. Gélas, 

mn 
25, — — Saraty Switcn, H. J. Leeves-Johnson 
M. Moser, London. 
25,95 956. —— Sautries in Looms, G. H. Pisch, 


Loni 
25,957. a for Sazgts of Parzr, J. T. Steele, 
ndon. 
25,958. Means for Hotpine Documents, J. T. Steele, 


mdon, 
25,959. Sgcurine Loose Leaves of Pars, J. T. Steele, 
London. 
25,960, Untrine Sueuts of Papsr, J. T. Steele, London. 
25, 961. — for Timine Picgons, T. V. Beaton, 


25,962. "Maratzzc Lacs, 8. F. Meyer, London. 

25, 963, Cuimngy Tor or VenTiLaToR, D. Kennedy, 
9; London. 

25,964. Hottow ArtiriciaL Srons, E. Petzholtz, 
London. 

25,965. RerricgRATING ApraRaTus, BH. H. Lake.— 
(Vereinigte Maschinenfabrik oe ng Maschinen- 
oneal tee Nurnberg, A. G. G 
25,966. Cuanos Spgep Gear, W. H. “astell lend C. Eradf, 


London 

25,967. Tose Corrers, R. F. Duke, M. Ockenden, and 
G. E. C. Lamb, London. 

25,968. Motor Cars, H. Carmont, London. 

25,969, Sarety Davice for use in *ExEcTrIc TRACTION, 
W. Griffiths and B. H. Bedell, London. 

25, ae Exgectric CURRENT CoLLEcToR, W. Griffiths and 

B. H. Bedell, London. 

25,971. _ APPARATUS for CHarcine SypHons, L. Lemoine, 
Loni 

25,972. Muans for PresERVING the StreneTH of Oxy- 
CHLORIDES, G. J. Atkins and Oxychlorides, Limited, 
London. 

25,973. Imptement for ‘‘ BuggpING” IND!A-RUBBER 
Tress, The Eastern Produce and Estates Company, 
Limited.—(T. P. Simpson, Ceylon.) 

25,974. ae “PLAYING APPARATUS, J. A. Armstrong, 


Loni 
25,975. ‘Senex Torsiss, J. W. Cloud, London. 
25, 976. LaunpRyY WasHING BrusH-BoaRD, F. Nixon, 


25,977. SECURING Sroppsrs in Borris, F. W. Schroeder, 


mdon. 

25,978. Seman TORseras, A. J. Taplin, London. 

25,979. Bat Gaarine, F. M. Davies, London. 

25,980. Srrinc WHEELS for Veuicigs, E. W. Dyer, 
London. 

25,981. MANUFACTURE of PHoToGRAPHIC Firm CARDS, 
P. M. Justice. —(La Société Anonyme des Playues et 
Papiers Photographiques A. Lumiere et ses jils, 
France.) 

25,982. SAND-SCREENING ApPpARATus, T, Bergstrom and 
T. W. Ford,.-London, 


—— Buyvers for Pameauers, J. P. Ranoe, London. 
— Coursgs on Carts, H. £. 8. Holt, 
on. 
25,985. Rotter Buinps, G. Turner, London. 
25, 286. Process for Cask Harpznine, G. C. Marks.— 
C. Lamergese, Italy.) 
25,987. Ssow Pap; for Horsgsuogs, E. Theisen, 


ndon. 
25,988. In¥aNTs’ Feepixc Borrigs, F. L. Payne, 


ondon. 
25,989. Meraop of Poriryine NaraTuating, H. J. 
Haddan.—(/. P. Mateu, Spain.) 

25,990. E.ecreicaL Brusy-HOoLpDERs, H. A, Mavor and 

Mavor and Coulson, Limited, London. 

25,991. Ggam Apparatus for Rartways, A. Spencer, 
London. 

25 992. Brake Davice fcr Rartway Wacons, R. Pick, 
London. 


28th November, 19038. 

25, > Rouugr for Winpow But1nps, J. Thomas, Roath, 

25, 904, ELECTRICAL Suave Rio Forceps, T. D. Frew, 
ert 


P 
25,995. ApvuncTivEe Bicycie Stanp, K. D. D. Graze- 
brook and H. Spooner, London. 
25,996. TRousERs Bottom Prorsgcror, G. H. Oran, Live:- 


poo! 

25,997. ‘* Venraincg” Burixps, E. 8. Gray, London. 
25,998. Markie Apparatus for FotpiIna MacuHings, 
. Hacking, H. H. Harris, and J. Gilton, 


Bury. 

25,999. Improvep CycLe Sappigs, J. B. Brooks, Bir- 

mingham. 

26,000. Frere Licuter, J. Fearnhead, Bolton. 

26,001. Device for Reparrinc Pygumatic Tires, A. 
Sudron, Hull. 

26,002. Tornine Latugs, 8S. Hardwick, Bradford. 

26,003. CyLinper for Rotary Pauytina Macuings, D. 

C. Paterson and F. R. Moir, Glasgow. 

26,004. Hack.Line Macutygs, J. Barbour and M. Mont- 

gomery, Halifax. 

26,005. Gas Stoves, J. Fearnhead, Bolton. 

26,006. Cris for use in Fezprxe Catriz, E. A Bellow, 

Birmingham. 

26,007. Maxine CrysTaLiing Gypsum, W. Brothers, 

Manchester. 

26,008, SgiF-actinc SPinnine Mugs, J. Moorhouse and 

T. Sampson, Manchester. 

26,009. NON-REFILLABLE Botries, A. Brown, and H. 

and F. Lomax, Manchester. 

26,010. IncanDEscENT Gas Licuts, W. Beal, Birming- 

ham 

26,011. Saorries for Wirg-wzavine Looms, W. McGee 

and A. Donald, London. 

26,012. Apparatus for Rerinina Por, J. H. Annan- 

dale, London. 

26,013. Taps for StonEwARE Bottises, H. L. Doulton 
and H. Bean, London. 

26,014. Taps for Stonz Wark Borris, H. L. Doulton 
and H. Bean, London. 

26,015. Fotp1xc GaRpEN or Deck Szart, A. H. F. Perl, 
London. 

26,016. Batt Fire-gscarz, F. W. Whymper, Perlin. 

26,017. Preventine Sipg-sitp, W. Huot, Coventry. 

26,018. Construction of Cyrcte Hvs:;, J. J. Lee, 
Coventry. 

26,019. Nippivc Pagss for Booxsrspine, A. W. G. 
Cocking, London. 

26,020. Warp Stop Motion Mecuanism, O. Horn, 
Dresden, Germany. 

26,021. Intropucinc Corns into Comyn Tusss, O. 
Bertling, Berlin. 

26,022. Triptex Sociastz Tricyciz, J. Pattison, 
Middlesbrough. 

26,023. Recornpine Trap Nest, R. Meeban, Dublin. 

26,024. Wuustixs, I. and W. Smith, Nottingham. 

26,025. Srarrways, M. Graham, London. 

26,026. Locks for Szscurrne Braczxets, J. 8. Mantle, 


Birming! ¥ 
— Hare-pressinc Macuingery, C. H. Parton, 
26,028. DAmprna Macuryg, E. Moss and G. Paddock, 


don. 

26,029. Motor Veuicies, E. R. Calthrop and E. G. 
Brewer, London. 

26,030. Fip2g FsgED- REGULATING APPARATUS, A. 
Hitchon, Accrington. 

26,031. Bow InstrumENT without Larerat Bays, J. 
Pugh, Hamburg, Germany. 

26, peta GENERATORS, W. Parton and E. Budgen, 
Lo 

26,038. Screw Propetters in Suip3, H. Gitze, 
London. 

26,034. Mopavarp and IpgntiricaTion Puare for 
Motor Cycuzs, F. W. Tompson, Limpsfield, Surrey. 

26,035. Hotpine Prws, N. Gargano and W. White, 
London. 

26,036. Pozzixzs, M. " Cawley, London. 

26,037. Tuygres, E. Bertrand and E. Vorbach, 


ndon. 
26,038. Tower Wacoxs, 8., J., and W. Rawlinson, 


Burnley. 

26,039. Corsa, R. G. Evered and R. G. E. Freeman, 
London. 

26,040. Enarne, A. ar London. 

26,041. Puonocrarss, H . Orchard and A, E. Kew, 
London. 

26,042. Winpj Guarp, J. D. Hannah and J. Walton, 
Lond 


26,048. Raitway SiqNa_ine, V. César and E. Guarini, 
London. 

26,044. Invorcinc Cash Payments, E. Wood, 
London. 

26,045. Motor VgeHicLe Spgep Gsar, A. H. Nicholson, 
London. 

26,046, FiLLine TubEs with Past, M. and E. J. Detmold, 
London. 

26,047. TapLz Game, 8. J. Davis, Stroud, Glos. 

26,048. Gamz, T. Williamson, Greenock. 

26,049. Process for Prerarine Skins, J. B. Dolat 
London. 

26,050. Apraratus for CaLcuLatine, E. Waldecker, 


don. 

26,051. VoLTaGE - REGULATING Devices, G. Finzi, 
Londoa. 

26,052, Burrgr Box or Castine, J. H. L. Trevorrow 
and the Universal Tube Company, Limited, 
London. 

26,053, Weicuine Apparatus, L. E. Cowey, London. 

26,054. Natt-mMakine and Drivine Macuinss, H. H. 
Lake. —(Sujfolk Nailing Machine Company, United 
States.) 

26,055. Couptines, H. E. Gresham, London. 

26,056. Vatve CyLinpers, J. and H. E. Gresham andG, 
Kiernan, London. 

26,057. Hotpine Tramway Tickets, J. Higgins, 
London. 

26,058. Spark Agresters, J. Y. Johnson —(The Elek- 
trizitats- Aktien-Gesellschast vormats W. Lahmeyer and 
Co., Germany 

26,059. Gravis SHEET-METAL Boxgs, E. Heinrichsen, 

ndon. 

26,060. Burners, B. Cars, London. 

26, 061. BuRNers, B. Cars, (Fr. Rom, Germany.) 

26, 062. Burners, B. Cars.—(J. Hirschhorn, Germany.) 

26,068. Gas ADVERTISING DsvIcE, J. Wo 
London. 

26,064. Frsisnine Kwitrep Goons, E. W. Harding, 
London. 

26,065. Burners for Gas and Oxyesy, H. Riess, 
Liverpool. 

26,066. PresERVING OrGanic Svusstances, D. B. 
‘Adamson, Liverpool. 

26,067. ADVERTISING Apriiances, P. F. Corkhill, 
Liverpool. 

26,068. Spggp Gear, E. G. Meyer and A. J. Mudford. 
—(R. Hagen, Germany.) 

26,069. ELEcTRIC Motor ContRoL, T. von Zweigbergk, 

ondon. 

26,070. Fryinc Macutnygs, T. H. Stringer, London. 

26, 071. Creatine Dravucat in Fivzs, W. Shone, 





London. 
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26,072, Convertine Motion, H. J. Haddan.—(Wein- 
mann and Lange, Germany.) 


80th November, 1903, 
26,073. Carrigr for Sagar Mosic, H. M. Sidey, 


26,074. Sounp-conveyina Apparatus, I. B. Hogan, 
London. 

26,075. Caucrste Heatinc Fornacss, R. 8. Moore, 
Birmiogham. 

26,076. Cookine Appuiancsg, J. J. Leonard, London. 

26,077. Tag-qua.gs for Daawine Boarps, B. Fallet, 
Gainsborough. 

26,078. Gartss for Srartinc Racgeworsgs, W. Coley, 
Birmingham. 

26,079. Bett Fasteners, A. Jarman, London. 

26,080. PorTaBLe Cooxine Apparatus, A. E. Royds, 
Manchester. 

26,081. Apparatus for Puayinc Tasus Sarrrizs, R. 
Allen, Bristol. 

26,082. Praventine Excessive Spgep of EcEgctric 
Cars, E. F. Kent and F. Rogers, Cambridge. 

26,083, Exxcrric Furnaces, W. Cardno and J. G. 
Dalton, Kirkhill. 

26,084. Gaornp Ropas of Trawiine Nats, J. Hull, 
Stockton-on-Tees. 

25,085. Construction of ‘‘Surp-sirrers,” J. Tegyin, 
Stoke-on-Trent. 

25,086. Excausion Ripson Puzzus, W. C. Wilson and 
L. C. Howlden, Shefiield. 

26,037. ConrRoLiine Apparatus for Looms, The British 
Northrop Loom Company, Limited.—(The Northrop 
Loom Company, United States.) 

26,088. Book-marker, T. Huddleston, Liverpool. 

26,089. ManuracrurE of Ionong, A. Verley and L. 
Givaudan, Manchester. 

26,030. Fo.pine Partitions and Doors, J. H. Thomp- 
son and F. W. Porter, Manchester. 

26,091. Paotoorapaic Expo:ugs Merere, A, Watkins, 
Hereford. 

26.092. ADJ csTaBLe Sarsaty GuasD for Eugry WHEELS, 
M. Wadsworth, Ripponden. near Halifax 

26,093. Non-3KIppING Bawp for Tings, J. H. Biggin 
and E. Kickham, Bristol. 

25,094. ADsosTaBLE TecEscoric Box, J. A. Tipping 
and A. E. Stringer, Ashton-under-Lyne. 

25,035. Carp Toy or ApveRTIsING Davicr, T. Huddle- 
ston, Liverpool. 

26 096. Desten of Winpow-sase Fastensrs, W. Clark- 
son, Hull. 

£6,097. Tire Lavine, R Cunning, Glasgow. 

26.098. Tags LicuTrsinc Mera Pouisu, F. R. H. 
Perriam, Exmouth. 

26,099. Tacs for Lacgs, T. W. Robertson, Holywood. 

26 100. Fire-rces SrgaM Borers, G. H. Mann, Leeds. 

26,101. Spgctat Saapine Macaisg, T. and J. 
Macnab, Manchester. 

25,102. Spgep ALaRoum for Moror Cars, W. H. Baxter, 
London. 

26,103, Rotary Evotngs, J. Brundrit, Liverpool. 

26,104. Wispow Lartcu, E. P. Martin, London. 

26,105. Coat Saoors, J. Manners, Blyth. 

25,106. Heap and Sroprgr for Boiries, A. Dillon, 
Dublin. 

25,107. Fisaine Tacxug, F. G. Turner and C. Guise, 

ndon. 

25,108. Tea Kerrizs, H. J. Stewart, Canterbury. 

25.109. Psgumatic CusHions, W. Macaulay, Lorne, 
Co. Antrim. 

25,110. Roppgzrk Hest, J. Thomas and W. Smith, 
Cardiff. 

26,111. MicropHongs, C. J. Ander:son, London. 

26,112. Ispucrion Morors, K. A. Lindstrém, London. 

26.113. Paotograpsic Saurrsrs, T. Wilisic, London. 

26 114. Kuira Saarpensr, J. Smith, London. 

25,115. ImengaNatinc Woop for Protscrion against 
Damp, W. R. Hodgkinson, London. 

26,116. SPRUNKLERs, F. and A. Meyer, London. 

26,117. Passk-PaRTOUT Faamegs, F. E. Maine, London. 

. ADVERTISING Davices, C. T. Holloway, 
London. 

26,119. TeLEscopzs, T. Crawford, London. 

26,120. P&ESSURE-REGULATING VaLves, J. McCulloch, 
London. 

26,121. Buivps and Sorggns, H. Straker and W. Tully, 
London. 

26,122. FuoraL Mounrep Picture Cur Movst, G. C. 
R. Rowbotham, London. 

25,123. Fora Cur Pictrorge Mount, G. C. R. Row- 
botham, London. 

26,124. Opgratine the Pornts of ELecrric RaiLways, 
T. B. Stewart, W. H. Turner, and R. E. Dixon, 
London. 

26,125. Movine Srarrnways, M. Graham, London. 

25,126. VENTILAT&D SHoxgs, F. Eyman, L. Stoffel, and 
8S Limb:ch, London. 

25,127. CoLLaPsiBLe F. Schmidtmann, 
London, 

25,128. FasTEnine a PortsMonnatg to Dagss Pockets, 
C. Schnorrenberg,. London. 

26,129. ReauLatoa for Lanterns, F, Zitzmann and M. 
Walther, Loadon. 

26,139. New Carp Gamg, A. G. Brookes.—(Parker 
Brothers, United States.) 

25,131. Dr.vise Gear for VeLocipgpgs, H. ‘Taylor- 
Stephens and C. E Baker, London. 

23,132, Propuctionof New Azo-pygsturra, H. E. New- 
ton.—( The Furbenfabriken vormals Friedrich Bayer and 
Co., Gerinany.) 

26,133. Atm Toss of Pygumatic Tings, C. Andrevert, 
London. 

26,134. Pump for Inriatinc Tires of Wuxe.s, P. J. 
McGian, Rhodesia, South Africa 

23,135. PREVENTION of FrEegzinc in Gas Pipss, G. Babel, 
London. 

26,136. Gritis for Cooxine, C. E. Darcy, London. 

26,137. CaRBURETTERS, A. J. Boult.—(Société Chenard, 
Walcker, and Co, ° 

26,138. Rotary Eno.nsgs, 8. A. E. Hickson, London. 

26,139. Moustacue Curugrs, J. W. Schofield, London. 

26,140, Gis Buangrs Ionirep by Catatytic Action, P. 
Flashsh iar, London. 

26,141. Door Hivags, F. J. J. Gibbons, London. 

26,142. Pai-matic Tetescorgs, J. Stuart and J. W. 
Hasselkus, London. 

£6,143. ApsosTiInG INTERMEDIATES, O. Junggren and 
D. C. Garroway, London. 

26,144. ConTrRoLLinc Stzam Torsines, T. Reuter, 
London. 

26,145. Muans for Mettine Merats, O. Imray.—(Hoer- 
der Bergwerke und Hiitton Verein, Germany.) 

25,146. Device for Rartways, V. César and E. Guarini, 
Londen. 

26,147. Usiversat Jornts or Couptines, W. H. New- 
man, London, 

23,148. PaREepaRaTion of Oxyoen, G. F. Jaubert, 
London. 

26,149. Manuracturg of Pargr Potp, G. P. Horteloup, 
London. 

26,150. TREATMENT of Furzs, G. P. Horteloup, 
London. 

26,151, Saoz Tage for Winpow Dressine, A. Savage, 
London. 

26,152, Pianororte Actions, F. C. Billings, London. 

26,153, Automatic PLayers for Orcans, H. Meyer and 
L. Ricca, London. 

26,154. Cootine of Brake Drums, C. Mountford, 
London, 

26,155. Fioers for Rovinc Framms, W. P. Thompson.— 
(F. H. Martin, United States.) 

26,156. SureicaL VisraTionaL AppLiances, A. J, 
McDonald, London. 

23,157. PaorograPHic Parntina APPARATUS, T. 
Vanderbilt, Liverpool. 

26,158. INTERNAL CombBusTION Enarngs, T. S. James 
and C. King, London. 

26,159. Apparatus for Sramprina Lezrrers, F. de 
Coppet, London. 

26,16. PacKING or Srorinc Recerrac.g, R. M. A. 
Farrow, London. 

26,161. HEATING APPARATUS for BaTus, G. Schwarz, 
London, 

26,162. Rat Jornta, L. T. Stephenson, London. 


TABLES, 





26,163. Saarr Couptines, D. 8. Sicclair, London. 
—, Cosine Devices for Borriss, E. E. Chapman, 
ndon. 

26,165. ELectricaL Exgvators, R. C. Smith, London. 

26,166. EmposseD Papgr, F. P. aud L. C. Follot, 
London. 

26,167. Extraction of Dust from Arr, G. Shenton, 
London. 

26,168. Currine Sronz, P. Kirkup, A. P. Stoker, F. 
Bowman, and W. Alderson, London. 

26,169. Fazp MecuanisM, P. Kirkup, F. Bowman, and 
W. Alderson, London. 

26,170. E:gcrric Swircugs, P. Kirkup and W. Alder- 
son, London. 

26,171. Scurcnine Fisrovus Srems, W. J. Keymer, 8. 
R. Baildon, and T. Burrows, London. 

26,172. Process for Makina Mitk Powper, F. 
Streckeisen, London. 

26,173. Guass-BLowinG Too, A. 
Mayeur, London. 

26,174. ELectric Canur Coupiines, F. W. Howorth — 
(F. Everhart and J. Dossert, United States ) 

26,175. Om Enarngs, J. E. Thornycroft, London. 

26,176. Om Evoerngs, J. E. and T. Thornycroft, 
London. 

26.177. Propuctine SuperRHeaTEp Stream, P. C. de 
Loewenstein, London. 

26,178. Exercisine Giove or Hanp Devevopsr, L. J. 
Bingham, London. 

26,179. Sprayinc Apparatus, A. H. B. de Minieres, 
and D. and P. Capdeville, London. 

26,180. Eugcrric Fuses, A. Hepke and H. Ascher, 

ndon. 

26,181. Expiosion Enoings, L. P. Bowen, London. 

26,182. Dygstorrs, O. Imray.—(Farbwerke vormals 
Meister, Lucius, and Briininy, Germany.) 

26,183. Banp Fasteners for Daivine Motor Cars, A. 
Martin, London. 


lst December, 1903. 


26,184. Governine Devices for Motors, G. L. Hogan, 
London 

26,185. ADAPTING ExLgcrric BaLius to Mu:icat Por- 
posses, J. Howarth, Halifax. 

26,186. Wixpow Lock, 8. Blight, Croydon. 

26,187. Rim for Motor Car Wueszs, P. T. Somerville- 
Large, Kilcullen, Co. Kildare. 

26.188. Atm Cooitine for Perrot Morors, W. A 
Stevens, Maidstone. 

a Gar for Hotpine Roprszs, C. H. Bray, Sunder- 
and. 

26,190. JacquaRD Heaps and Weavine, E. Oberholzer, 
Manchester. 

26,191. MgetHop for Hanoine Curtains, H. Wallace, 
Belfast. 

26,192. Cocks or 
Manchester. 

26,198. RatLway Brake Biockx:, L. D. Whitehead, 
Bristol. 

26,194. CoLLAP3IBLE TcBULAR Bopigs, A. J. Skilton, 
London. 

26,195. Fornitorge Pisce, W. 8S. McLennan, Glasgow. 

26,196. Vatves, A. Harrison and Crawford, 
Glasgow. 

26,197. Stupinc Lirr Water Vatvs, W. Hodgson, 
Doncaster. 

26,198. Vaporisinc Spirit, G. F. Lawrence and A. J. 
Field, London. 

26,199. Curtine Cakes, J. A. Bennett, Kingston-on- 


Dewerpe and J. 


Tarps for Srmsm, J. Westley, 


es. 

26,200. Exectric Generator, D. Burns and J. M. 
Fleming, Glasgow. 

26,201. TENT Pog, A. Burton, Glasgow. 

26,202 Pxatses for Boor Hest Paps, E. W. Wooders, 
Birmingham. 

26,203. Drivine Gear, D. N. Bertram and 8. Milne, 


Glasgow. 
26,204. Looms for Weavine Fisuine Ners, B. M. Knox, 
gow. 
26,205. Army WarTer- carts, R, 8. Brownlow, 


Manchester. 

26,206. Topacco Pips M. F. Buchner, 
Liver ool. 

26,207. SgPpaRators for SpmInNING and TwisTING 
Frames, T. A. Boyd and J. and T. Boyd, Limited, 


CLEANERS, 


Glasgow. 
26,208. Cover for Execrric Tramcars, J. E. Jaggar, 


3. 

26,209. ArJostine Points of Taam Ralzs, F. Tu: stall, 
Bolton. 

26,210 Hot-waTer SuprLy Apparatus, W. M. Burdon, 


gow. 

26,211. TetePHony, W. Fairweather.—(li. M. Miner, 
United States.) 

26,212, Caprvets, A. C. Clark, London. 

26,213. Fornaces, W. R. Roney, London. 

26,214. Foz: Reauiators for Motors, H. H. Hennegin, 
London. 

26,215. Apparatus for FactLitaTInG CONSTRUCTIONAL 
TarogT Practice with Oapyayceg, A. J. egé, 
London. 

26,216. ToucHENING Gxass, F. E. Riddifurd, Erdington, 
near Birmingham. 

26,217. Boots, W. L. Robertson, Keighley. 

26,218. Cups, L. C. McNeal, London. 

26,219. DraucHt ReacuiatTor, Parson Manufacturing 
Company and H. E, Parson, London. 

26,220. Boots, J. White, London. 

26,221. Bepstgaps, A. C. Keightley and L. Cockerell, 
London. 

26,222. BRAKE Mecuanism, 8S. Peck and A. C. Trill, 
Wallington, Surrey. 

26,223. TaBLets, F. H. Loring, London. 

26,224. INHALERS, O. P. Macfarlane, London. 

26,225. Can for Hotpina Dry Powpgrs, G. L. Wilcox, 
London. 

26,226. Strgam Torsings, H. Davey, London. 

26,227. ILLUMINATED Siens, J. Price and W. Arter, 
London. 

26,228. Compingep CoLLar Stop and Tig Houpag, A. J. 
Gregg, London. 

26,229. APPARATUS for OpgNING Oysters, H. Childer- 
stone, London. 

26,230. TRottEY Arm for Evectrric Taamoars, Inter- 
national Trolley Controller Company and J. Kynoch, 
London. 

26,231. Fsttinc Mepicinge Cacuets, F, A. Robinson 
and R. E. Smith, London. 

26,232. OrnGaN and SgecreTairg ComMbINED, H. Baggott, 
London. 

26,283. Taste Game, C. R. Dickens, London, 

26,234. Sprrtoons, E. T. Brenot, London. 

26,235. Buriat Caskets, J. P. Brady, London. 

26,236. RemMovING Srongs from Fruit, C, A. Allison.— 
(A. A. Wyckoff, United States.) 

26,237. Daivine Naits into Hesis of Boots, A. F. 
Preston, Nottingham. 

26,238. Porsgs, E. G. Bek, Birmingham. 

26,239. Winp Gavass for Back Sicuts of Rirvgs, J. B. 
Thorneycroft and M. G. Farquhar, London. 

26,240. MANUFACTURE of Cement, L. S. Zachariascn, 
London. 

26,241. Exgcrropss for Ssconpary Batrsrigs, H. 
Leitner, Byfleet. 

26,242. TgLPuers, Siemens Bros. and Co., Limited.— 
(The United Telpherage Company, United States.) 

26,243. INTERNAL ComBosTION Enotngs, R. E. Phillips, 
London. 

26,244. CiruTcHes for Pieg-THREADING Macurinzs, B, 
Borden and W. A. Neracher, London. 

26,245. Hay Swegps, C. Cottis, London. 

26,246. Macuings for Haymaxina, F. P. Norbury, 
London. 

26,247. ELECTRICALLY-OPERATED DRIVING MECHANISM, 
W. L. D’Olier, London. 

26,248. TgLEPHONE TrRaNnsmi1TeRS, P. G. Randall, 


ndaon. 
= Buoys, H. H. Lake.—(S. W. Roberts, United 
tates. 
26,250. CoupLines for Rartway Cars, A, F, Kuhlmann, 
London. 
26,251. Hosstine Apparatus, L, Moss, London 
26,252 Papgr CuTrsrs, C. Marks.—(The 


; "Webster 
and Perks Tool Company, United States.) 








26,258. Cuzarinc Rouuers, A, Ogden and J. Hobbs, 

ondon, 

26,254. Printine and DupiicatTine Apparatus, M. J. 
D. Carter, London. 

26,255. ATTACHMENTS to ask T@LEPHONE INSTRUMENTS, 
H. P. Chiidress and N. M. Sauls, London, 

26,256. Urinisine the Dravent in AIR Fiuvsgs, E. 
Nitsche, London. 

26,257. Composine Sticks, 8. Steicer and L. Ullman, 
London. 

26,258. Rock Dritzs, M. Kiizel, London. 

26,259. ReGuLatine the Srgxp of Enorngs, J, Y. John- 
son.—( The Blectrizitdts-Aktien-Gesellschaft vormals W, 
Lahmeyer and Co., Germany.) 

26,260. Traction Ewsoinss, J. Y. Johnson. —(The 
Société Anonyme d’ Btude et d Exploitation des brevets 
A. Castelin pours Machines Agricoles Automobiles, 


Trance. 
26,261. IsTeRNaL Combustion Enorngs, C. Bailly, 


mdon. 

26,262, Fasteninc Furniturs Tri MMinas, D, W. Tower, 
London. 

26,268. Harr-prins, E. G. White, Walthamstow, Essex. 

26,264. ELecrricaLLy Winpina-up Spainas, E. du Bois, 
London. 

26,265. DayLiaut Prats Devevtorsrs, J. Lesperance, 
London, 

26,266. Bepstgaps, C. Desjardins and E. Michaud, 
London. 

26,267. Etecrric Mgasurine Davices, C. W. Atkin- 
son, London. 

26,268. ELECTROLYTIC W. Atkinson, 
London. 

26.269. Execrric Switcuss, W. P. Thompson.—(H. 
Schor, France.) 

26,270. Postace Stamps, C. O. Snavely, Liverpool. 

26,271. ConeRinc Recuivers used in Srack TE.s- 
Grapay, F. E. Peters, Liverpool. 

26,272. DenTaL Toots, CU. M. Freeman, Liverpool. 

26,273. Conrrotiine Execrric Morors, G. A. E 
Kohler, London. 

26,274. VenTILATING ELEcTRICAL Macuings, The 
Actiengesellschaft Brown, Boveri, and Cie , London. 

26,275. VanpInc Macuings, E. Shaw, London. 

26,276. E.gcrriciry Merers, W. Geipel and F. M. T. 
Lange, London. 

26,277. WoRK-FERDING Poncutnc Macuines, J. W. 
Mackenzie -(The B. W. Bliss Company, United States ) 

26,278. ImprRovep Wicuine Scar, F. A. Belley, 
London. 

26,279. Jornts for RarLroap Rats, P. J. Mc~ann and 
J. H. Brassel, London. 

26,280. Breap-MakiING Macuings, 8. R. Stearns, 
London 

26,281. ComBineD SusPgenDER and Bg rt, 8. L. Engel, 
London. 

26,282. Toora Brush and Dgntirrice ConTAINER, J. 
A. Cochrane, London. 

26,283. Apparatus for Makino Siegve Nots, W. E. 
Renner, London. 

26,284. THREAD-DREsSING Macuings, G. A. Freden- 
burgh, London. 

26,285. ConTRoLLING Gas Burners, J. and G. Keith, 
London. 

26,286. Mountine of Ruppgrs in Stern Frames, J. 
Dale, London. 

26,287. Furnaces, W. K. Moore, London. 

26,288. Micrometer Gavogs and CaLuipsrs, J. C. 
Smith, London. 

26,289. Tagap for Starrcasss, W. D. Bishop and E. G. 
Rivers, London. 

26,290. Kiuns for Burnina Bricks, C. J. Barham, 
London. 

26,291. Arracninc Detonators to Fuss Taps, W. H. 
Edwards, New South Wales. 

26,292. Fiux for SotpgeRine ALuminivuM, C. Ellis and 
O. J. Flanigan, Beston, U.S.A. 


Merers, OC. 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent-office Oficial Gasette, 


738,767. TgLeMoToR APPARATUS FOR SHIP3 OR THE 
Lixg, A. B. Brown, Bdinburgh, Scotland,—Filed 
February 25th, 1903. 

Claim.—(1) A telemotor apparatus comprising a 
hydraulic cylinder and piston, and pipes leadirg 
thereto, in combination with mechanism for forcing 
fluid through said pipes, consisting of three single- 
acting pumps and a distribution valve connected 
therewith, a band wheel shaft and parts for operat- 
ing such pumps and valve therefrom, two cylinders, a 
spring-controlled plunger in such cylinders, two 
pointers, gearing connecting the plunger with one 
pointer, and the second with the hand-wheel shaft, a 
clutch connected with the second pointer, with means 
for putting it into and out of gear on the movement of 
the first pointer, and pipe connections leading to the 


hydraulic cylinder and also to the plunger cylinders, 
substantially as described. (2) A telemotor apparatus 
comprising a hydraulic cylinder and pan, and pipes 
leading thereto, in combination with mechanism for 
forcing fluid through said pipes, consisting of 
mechanism to indicate at the actuating station the 
relative positions of the hand wheel and of the 
hydraulic cylinder, comprising two cylinders con- 
nected with the fluid pressure, a plunger and springs 
in such cylinders, a hand-wheel shaft, two pointers, 
gearing connecting the plunger with one pointer, and 
the hand-wheel shaft with the second pointer, and 
means for putting the second pointer into and out of 
action on the movement of the first pointer, sub- 
stantially as described. 

738,814. VariaBLe Spggp Device, H. £. Kellogg, 

Harvey, [ll.—Filed December 20th, 1902. 

Claim.—(1) The combination with a shaft and a 
friction wheel mounted thereon, of a driven shaft, a 
plurality of friction wheels slidably mounted thereon, 
means mounted on said last-named shaft for forcing 
the said last-named friction wheels into engagement 
with the said first-named friction wheel, and means 
arranged in said driven shaft for operating the said 





means. (2) The combination with a shaft, a pluralit 
of friction wheels slidably mounted thereon, a slidably 
» means for eucc. ssively moving said friction wheelg 
when the said rod is moved, and a rotably-mounted 
friction wheel engaged by the said first-named friction 
wheels, (3) The combination with a friction whee] of 
a plurality of slidably mouuted friction wheels adapted 
to engage the said ftirst-named wheel, and means for 
sliding said last-named wheels, said means comp: ising 
pivoted arms, and means for operating the same, 4) 
‘The combination with the hollow shaft formed with a 
series of openings of a plurality of friction wheels 
slidably mounted cn said shaft, a series of arms 
pivotally mounted on said shaft between said wheels, 
and having their free ends normally extending through 
the opening of said shaft, means arranged in said shaft 
for forcing said arms into engagement with the 
respective friction wheels, and a friction wheel adapted 
to be engaged by the said first-named friction wheels, 
(5) Thecombination with the hollow shaft of a friction 


gear slidably mounted on said shaft, an arm pivoted 
on said shaft and having its free end extending into 
the interior thereof, a 101 mounted in said shaft, a 
collar secured to said rod for ergagement with the said 
arm, and a friction gear for engagement with the said 
first-named gear. (()) The combination with a rotably 
mounted friction wheel of a shaft, « series of friction 
wheels slidably mounted on said shaft at each side of 
the centre of the first-named wheel, an operating 
means and means whereby as the said operating means 
is moved the wheels of both series will be successively 
moved into engagement with the first-named wheel, 
(7) The combination with a rotably mounted friction 
wheel of a hollow shaft, two series of oppositely 
disposed friction wheels slidab'y mounted on said 
shaft, movable members on said shaft for sliding said 
last-named friction wheels into engagement with the 
first-named friction wheel, and means arranged in said 
shaft for operating said movable members. (8) In 
combination with the rotably mounted friction wheel, 
and a series of slidably mounted friction wheels, an 
operating means comprising means for engagement 
with said last-named wheels, and a means common to 
the last-named means and being adapted to succes- 
sively operate the same. 


739,225. Spank Arrester, F. 2, Rogers and E. Hosk- 
ing, Mount Gambier, South Australia, Australia.— 
Filed August 4th, 1902. 

Claim.—-A spark arrester, comprising a smoke-box 
provided with a cylindrical smokestack, an exhaust 
nozzle mounted within said smoke-b x and free to 
discharge into said smokestack, a revoluble member 
provided with substantially semicircular screens 
radially mounted thereupon, said revoluble member 


739,225] 


being so disposed that said screens are free to succes- 
sively obstruct the path of discharge from said exhaust 
nozzle into said smokestack, a semicircular lip 
mounted upon each of said curved edges and _project- 
ing therefrom, the arrangement being such that said 
lips project from said curved edges and are succes- 
sively directed toward said exhaust nozzle for the 
double purpose of directing the exhaust therefrom 
against said screens and of causing sparks to deflect 
aguinst said screens. 


739,268. Process or Makino Concrete Pites, F, 
Shuman, Philadelphia, Pa.—Filed April 23rd, 1903. 
Claim.—(1) The method of forming concrete piles, 
which consists in formiog a preparatory pile with a 
coffer-dam around the same, sinking said pile and 
coffer-dam into position to form a hole, withdrawing 
the pile, and then filling the hole with concrete and 








hetantiall shod 





rmitting the latter to set, as 

2) The method of forming concrete piles, which cn- 
sists in forming a preparatory pile with a detachable 
point composed of concrete, and a surrounding coffer- 
dam, sinking said pile and coffer-dam into position to 
form a hole, tinuing the t of the pile to 
form a hole below the coffer-dam, then withdrawing 
the pile without the concrete point, and then filling 
the hole with concrete and permitting the latter to 
set, substantially as * pecified. 








